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(SEE NOTE 1)

FG

OG

OG

6"

OG

"ATR4" 30+24.69 TO "ATR4" 30+71.62

TREAD VARIES

13" Min

MATCH END OF STEPS

TO OTHERS TRAIL

OG

 RISE 6"

(SEE NOTE 8)

SECTION A-A

A
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ISOMETRIC VIEW

TRAIL STEPS

"ATR4" 30+24.69 TO "ATR4" 30+71.62

OG

OG

6"

EXISTING ROCK

ROCK PLACEMENT AT EDGE OF TRAIL
"ATR4" 30+24.69 TO "ATR4" 30+71.62

"BTR4" 31+34.08 TO "BTR4" 31+68.11

(SEE NOTE 3)

�" REBAR STAKE

8" Nominal

CLASS 2 AB

(SEE NOTE 4)

2%-5%

FILL AND COMPACT.

�" REBAR STAKE

�" REBAR STAKE

2’ Min

2’ Min

2’ Min

OG

�" REBAR STAKE
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8"

TIMBER SECTION

(SEE NOTE 5)

SECTION B-B
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5.  NOMINAL DIMENSIONS, ACTUAL VARY.

TRAIL STEPS X-SECTION

6.  EVENLY NOTCHED FOR OVERLAP WITH HEADER TIMBER (Typ).

(SEE NOTE 6)

(SEE NOTE 6)

(SEE NOTE 6)

CLASS 2 AB

8.  HEADER CUT INTO SLOPE (Typ).

(SEE NOTE 8)

(SEE NOTE 8)

(SEE NOTE 8) (SEE NOTE 1)

(SEE NOTE 9)

9.  SIDESLOPES AND EXISTING VEGETATION TO REMAIN

UNDISTURBED TO THE GREATEST EXTENT POSSIBLE.

(SEE NOTE 9)

(SEE NOTE 8)

(SEE NOTE 6)

(SEE NOTE 8)

(SEE NOTE 6)
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(SEE NOTE 8)

4’

CLASS 2 AB

FILL GAPS BETWEEN TIMBER STEPS

ANCHOR AGAINST EXISTING ROCKS WERE AVAILIBLE.

AVAILABLE IN RSP (No. 1, METHOD B), EMBED 50-75%. 

FROM STOCKPILE MATERIALS, USE LARGEST ROCKS 

ON THE DOWN SLOPE SIDE OF TRAIL WHERE NEEDED
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TRAIL WIDTH

TRAIL WIDTH
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6"X8" TREATED LUMBER AND TIMBER

6"X8" TREATED LUMBER AND TIMBER

0.20’ Min

AND ONE STEP TIMBER. DESIGN TO STACK IN OVERLAPPING PATTERN.

1.  EACH STEP COMPONENT CONSISTS OF THREE TIMBERS, TWO HEADERS
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6" x 8" TREATED LUMBER AND TIMBER

6" x 8" TREATED LUMBER AND TIMBER

6" x 8" TREATED LUMBER AND TIMBER

6" x 8" TREATED LUMBER AND TIMBER

6" x 8" TREATED LUMBER AND TIMBER

6" x 8" TREATED LUMBER AND TIMBER

RSP (No. 1, METHOD B)

6" x 8" TREATED LUMBER AND TIMBER

6" x 8" TREATED LUMBER AND TIMBER

6" x 8" TREATED LUMBER AND TIMBER
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2.  END STEPS WHEN SLOPE EQUALS 4:1 OR FLATTER.

3.  ROCK PLACEMENT: CONSTRUCT ROCK WALL BUTTRESS 

4.  EXCAVATE INTO SLOPE TO ALLOW FOR 0.20’ Min LAYER,

7.  BACKFILL GAPS BETWEEN TIMBER STEPS WITH CLASS 2 AB.
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TWO POSTS OMITTED

GUARDRAIL

ORIGINAL

GUARDRAIL

ORIGINAL

GUARDRAIL
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GUARDRAIL SYSTEM (WOOD POST)

ADDITIONAL MIDWEST

GUARDRAIL SYSTEM (WOOD POST)

ADDITIONAL MIDWEST

GUARDRAIL SYSTEM (WOOD POST)

ADDITIONAL MIDWEST

(ONE SETS INSIDE OF OTHER)

GUARDRAIL SYSTEM (WOOD POST)

TWO SECTIONS OF MIDWEST

INSTALLATION WITH UTILITY CONFLICT
MIDWEST GUARDRAIL SYSTEM (WOOD POST)
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1

2

3

4

5

SEE DETAIL 6 ON SHEET E-5.

SIGNAL HEAD, PPB, R10-6 SIGN AND CONDUIT RISER.

WOOD POLE WITH 200 W HPS LUMINAIRE (ON MASTARM),

 

6

E-2 TO E-4

E-5 TO E-6

FUEL

7

 

 

8

10

12

9

INDEX TO ELECTRICAL PLANS:

SEE DETAIL 1 ON SHEET E-5.

AND SIGN LIGHTING MOUNTED ON A WOOD POLE. 

ADVANCE FLASHING BEACON WITH A W3-3 SIGN

E-1

FUEL TANK

FUEL LINE

2"C, 3#4, 1#8 (G)

11

13

14

2#10 (SIG NEUTRAL), 1#8 (G)

2#14 (PPB Ø3), 3#14 (SIG Ø3),

2#14 (PPB Ø2), 3#14 (SIG Ø2),

2#14 (PPB Ø1), 3#14 (SIG Ø1),

6#14 (SPARE), 5 DLC,

2"C, 2#6 (SIG), 

15

16

SEE DETAIL 2 SHEET E-5.

SEE DETAIL 3 SHEET E-5.

2#10 (NB FB), 2#10 (SB FB), 1#8 (G)

2#10 (SIG NEUTRAL), 2#8 (LTG),

2#14 (PPB Ø3), 3#14 (SIG Ø3),

2#14 (PPB Ø2), 3#14 (SIG Ø2),

2#14 (PPB Ø1), 3#14 (SIG Ø1),

2"C, 6#14 (SPARE), 5 DLC,

2#10 (NB FB), 1#8 (G)

1 DLC, 

2#10 (NB FB), 1#8 (G)

2#10 (SB FB), 1#8 (G)

21

22

23 SEE DETAIL 10 SHEET E-6.

24

ON SHEET E-5.

WITH A BACKUP GENERATOR. SEE DETAIL 4
POWER MUST BE PROVIDED BY A GENERATOR

2#10 (SB FB), 1#8 (G)

1#10 (SIG NEUTRAL), 2#8 (LTG),

2#14 (PPB Ø2), 3#14 (SIG Ø2),

3#14 (SPARE), 2 DLC,

2#10 (SB FB), 1#8 (G)

1 DLC,

2#10 (NB FB), 1#8 (G)

1#10 (SIG NEUTRAL), 2#8 (LTG),

2#14 (PPB Ø3), 3#14 (SIG Ø3),

2#14 (PPB Ø1), 3#14 (SIG Ø1),

2"C, 3#14 (SPARE), 3 DLC,

2#10 (NB FB), 1#8 (G)

1#10 (SIG NEUTRAL), 2#8 (LTG),

2#14 (PPB Ø1), 3#14 (SIG Ø1),

2"C, 3#14 (SPARE), 2 DLC,

2#10 (NB FB), 1#8 (G)

1#10 (SIG NEUTRAL), 2#8 (LTG),

2#14 (PPB Ø1), 3#14 (SIG Ø1),

3#14 (SPARE), 2 DLC,

17

19

20

25

26

SEE DETAIL 8 SHEET E-6.

SEE DETAIL 9 SHEET E-6.

SEE DETAIL 6 SHEET E-5.
2#10 (NB FB), 2#10 (SB FB), 1#8 (G)

2#10 (SIG NEUTRAL), 2#8 (LTG),

2#14 (PPB Ø3), 3#14 (SIG Ø3),

2#14 (PPB Ø2), 3#14 (SIG Ø2),

2#14 (PPB Ø1), 3#14 (SIG Ø1),

6#14 (SPARE), 5 DLC,

18 1 DLC

2#10 (NB FB), 2#10 (SB FB), 1#8 (G)

2"C, 2#6 (SIG), 2#8 (LTG)

27 SEE DETAIL 12 SHEET E-6.

E-7 ELECTRICAL QUANTITIES

28

NOTES:

   AT EVERY 3’ MAXIMUM WITH SELF-CLINGING NYLON TIES.

1.  OVERHEAD CONDUCTORS MUST BE TIED ON MESSENGER WIRE

   AND CONDUITS.

   TO ALL METAL PARTS IN SYSTEM BY BONDING JUMPERS

3.  ESTABLISH CONTINUOUS GROUND WITH SYSTEM GROUND

INSTALL UPS IN CONTROLLER CABINET.

CABINET PER DETAIL 5 ON SHEET E-5.

FOUNDATION PLATFORM FOR MODEL 332L

CONTROLLER ASSEMBLY ON TEMPORARY

INSTALL DEPARTMENT-FURNISHED MODEL 170E

LOOPS MUST HAVE 5 TURNS.

LEGEND:

AND ABBREVIATIONS

NOTES, LEGEND, SYMBOLS,

ELECTRICAL DETAILS

SYMBOLS:

ABBREVIATION:

GENERATOR WITH A BACKUP GENERATOR

NOTED.

MESSENGER WIRE WITH CONDUCTORS AS

OVERHEAD �", 7 STRAND GALVANIZED

4’ CHAIN LINK GATE (TYPE CL-6)

TEMPORARY CHAIN LINK FENCE (TYPE CL-6) WITH 

UNINTERRUPTIBLE POWER SUPPLY

NOTES, LEGEND, SYMBOLS, AND ABBREVIATIONS
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   ENTRANCE FITTING.

   THE ENTRANCE FITTING. FORM A DRIP LOOP AT 

   NOT SEEP INTO ELECTRICAL EQUIPMENT THROUGH

   INSTALLED SO THAT RAINWATER WILL

2.  OVERHEAD ENTRANCE CONDUIT FITTING MUST BE

5.  REFER TO SES SHEETS FOR TEMPORARY WOOD POLE DETAILS.

   HANDLING PLANS FOR DETAILS.

4.  SIGNS SHOWN ARE "CONSTRUCTION AREA SIGNS". SEE TRAFFIC 

CHANNEL. 

LOOPS ON ONE SENSOR UNIT 

1 TYPE D AND 3 TYPE A 

ON SHEET E-6 IN DETAIL 13 FOR 

CONNECTED IN PB AS SHOWN 

LOOP DETECTORS MUST BE 

29

CHANNEL. 

LOOPS ON ONE SENSOR UNIT 

1 TYPE D AND 2 TYPE A 

ON SHEET E-6 IN DETAIL 14 FOR 

CONNECTED IN PB AS SHOWN 

LOOP DETECTORS MUST BE 
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2#14 (PPB Ø3), 3#14 (SIG Ø3), 
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3#14 (SPARE), 3#14 (SIG Ø1),
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18407

6/30/14

1#10 (SIG NEUTRAL)

2#14 (PPB Ø1), 3#14 (SIG Ø1), 1#8 (G),
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TEMPORARY SIGNAL SYSTEM
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RIGHT OF WAY ENGINEERING AT THE DISTRICT OFFICE.

FOR ACCURATE RIGHT OF WAY DATA, CONTACT
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        PROJECT NUMBER & PHASE: CONTRACT NO.:

UNIT:

04-4S6201

N/A

SES-1

NO SCALE

Projected

Length

Min

OD

At Pole

Thickness

LOADING

UNIT STRESSES

NOTES:

GENERAL NOTES:

SPECIFICATIONS

 

Design: AASHTO Standard Specifications for Structural 

       Supports for Highway Signs, Luminaires and 

            Fv = 110 psi ASTM D2899 Standard

            E = 1500 x 10¯ psi
TREATMENT

SPECIFICATIONS

To conform with Section 86 Standard Specifications

B

N

Rise

0.1196"

LUMINAIRE ARM DATA

 

 
 

  
 

 
 

Wind Loadings: 85 MPH

JAMES SAGAR

        

      

 

 

 

FINISHED GRADE

 

 

PEU

1�"C

TEMPORARY WOOD POLE

TEMPORARY SIGNAL SYSTEM

2’-6" 3�"

6" x 6" x 15’ WOOD POST

TEMPORARY WOOD POST DETAIL

PULL BOX

NOTED ON PLANS

CONDUCTORS AS

FG

1
0
’
-
0
"

SEE "WIND ANCHOR DETAIL"

INSTALL WIND ANCHOR

RISER

spec_des_br_prj/2011sd/

H NGUYEN

T MARCHENKO

6’-0"

6
’
-
0
"

5
’
-
0
"

2’-0"

5
’
-
0
"

6
’
-
0
"

50 LB Max

2’x2’x1’ Max

(SIZE AS REQUIRED)

WITH HASP 

NEMA 3R ENCLOSURE

SEE "TIE-ROD DETAIL No. 1"

DETAIL No. 2"

SEE "TIE-ROD

8’-0"

DETAIL"

SEE "ARM CONNECTION

4
’
-
0
"

PPB

2’-0"

5
’
-
0
"

 1 4 

DATA TABLE

SEE LUMINAIRE ARM

8’ LUMINAIRE ARM

3’ x 3’ Max SIGN

3’ x 3’ Max SIGN

1
0
’
-
0
"

1
2
’
-
0
"
 
(
T
y
p
)

SEE NOTE 1 & 2

ON PLANS,

CONDUCTORS AS NOTED

34.3/34.7 

8-9-11

LUMINAIRE
SEE NOTE 1 AND 2

WIRE WITH CONDUCTORS

�"` 7 STRAND MESSENGER

1
7
’
-
0
"

35̂

(Mi
n)

BACKPLATE

WITH 5" BORDER

YELLOW SIGNAL HEADS

TWO 1-SECTION 1’-0"

SEE NOTE 11

FIXTURE

SIGN LIGHTING

TYPICAL WOOD POLE SUPPORT
SEE NOTE 11

AS NOTED ON PLANS

WITH BACKPLATE

12" SIGNAL HEAD

SEE NOTE 13

SEE NOTE 4

INSULATORS,

GUY WIRE WITH

A MALAK

A MALAK

SHEET E-5 AND OTHERS SEE NOTE 12

WOOD POLE SUPPORT FOR DETAIL 1

12/31/14

C76837

T
A

R

ARC

KM
A

A 
S. M

H

E
N

O

3
4
’
-
0
"

Refer to SP ES-6A for Luminaire arm details

       Traffic Signals dated 2009 and 2010 Interim Revisions.

13.

 

 

12.

 

 

11.

 

10.

 

9.

 

8.

 

 

 

 

7.

 

 

 

6.

 

 

5.

 

 

 

 

 

 

 

 

4.

 

 

3.

 

 

 

2.

    

 

1.

SEE NOTE 12

WOOD POLE

45’-0" CLASS 2

10/15/12

Timber Poles: Fb = 1850 psi Tapered treated round pole

Utility A475 Grade Wires

ANSI 05 Wood Poles

Caltrans Standard Specifications 2010

50’-0" CLASS 1 WOOD POLE

10-15-12

04 Son 1 34.3/34.7

7-1-13

    

 

 

 

 

 

 

 

 

 

 

 

See Sheets SES-2, SES-3 and SES-4 for details.

to California Department of Transportation Highway Manual as required.

All temporary wood poles shall be protected from traffic by means according

only, see sheets E2 and E4, notes 10 and 19 for locations.

Max Span 120’ for messenger carrying 2#10 and 1#8, total 3 conductors

All temporary poles support OH Conductors.  Attach combination of

For details not shown, see "2010 STANDARD PLANS".

If pole is located on a steep slope add 2 feet extra for embedment.

used is 120 lb/ft¯.  Verify actual soil condition.

The angle of Internal friction  used is 30° and unit weight of soil

article 13.6 Broms’ approximate procedure assuming a cohesionless material.

Foundation design is based on AASHTO 2009 and 2010 Interim Revisions

Drilling through pole will require the Engineer’s approval.

manufacturers methods without drilling holes in pole, except as shown.

center of conductors load, or 3’-0" Max otherwise,  See Note 4.

All attachments shall be mounted with stainless steel straps or other

Guy wire shall be attached to pole as nearly as practical to the

of unbalanced horizontal force of 3000 pounds (Min).

requirements.  The direction of the brace shall counteract the resultant

shall be connected to the pole by means to satisfy structural and electrical

installation, a diagonal brace shall be used. The brace shall be wood and

unbalanced force applied to pole.  Where space or conflict prevent guy

line. The direction of the guy shall counteract the resultant of

Wood poles shall be stabilized using guy wires, breast blocks or rakes at

the provisions of General Order No. 95 of Public Utilities Commission.

Overhead line construction not specifically covered here shall conform with

No spare conductors allowed except as noted.

A) Main run �" span-wire with 4.5%– 0.5% sag.

Conductors shall be suspended from span-wire as follows:

minimum overhead clearance.

All overhead cables shall be slack spanned with 25’-0"

attachments as specified at locations where indicated on the Electrical

Sheets.

each dead end, corner, drop or line deviation more than 15° from straight

5733

04140000741
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THE CONTRACTOR SHALL VERIFY ALL
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PROJECT NUMBER & PHASE: CONTRACT NO.:

UNIT:

N/A

B

SECTION B-B

2
�

"

NOTES:

B B

�

Typ

ELEVATION

FITTED PLATE DETAILS
Note: 2 Required (1 w/screw holes, 1 without)

2�"

1�"

1
�

"
2
�

"
2
�

"

�

Typ

ELEVATION VIEW D-D

1
�

"

2
�

"

T
y
p

T
y
p

6"

T
y
p

             
      

TIE-ROD DETAIL No. 2

JAMES SAGAR
WOOD POLE MOUNTING DETAILS

             
      

 

spec_des_br_prj/2011sd/

H NGUYEN

A

A
�" ´

ELEVATION SECTION A-A

4"

�" ´

    

�

4
"

1�"

7"

1�"

1
�

"

TIE-ROD DETAIL No. 1

EACH END

W/2-NUTS

THREADED 6"

�" Ø TIE-ROD �" ´ GUSSET

�" ´ GUSSET

�" Ø TIE-ROD

FIT POLE SNUGLY

�" ´ STEEL BENT TOWOOD POLE

AND SIDES

�" ´ TOP, BOTTOM

HOLES, 2 BOTH SIDES

GALVANIZED DRAIN

CHASE EDGES

ON ARM �

1�" NPS

WOOD POLE

WOOD POLE

�" Ø TIE-ROD

PLATE DETAILS"

SNUGLY, SEE "FITTED

BENT TO FIT POLE

�" x 8" FLAT BAR

WOOD POLE

EACH SIDE (Typ)

�" Ø HOLES

2" x 2" TRIM TO FIT

�" ´ GUSSET (Typ)

TAP POLE PLATE

Tot 4

HS CAP SCREW

�" - 11UNC x 2" Lg
Tot 4, EACH SIDE

�" ´ GUSSET

SEE NOTE 3

Tot 2

STEEL STRAP

STAINLESS

ON WOOD Tot 2

FITTED ´ WASHER FOR NUTS

& WASHER EACH SIDE, USE

�" Ø THRU-BOLT W/NUT

ARM CONNECTION DETAILS

 

 

 

4.

 

 

3.

 

 

2.

 

1. 

2"

Typ

2"

Typ

1"

Typ

2
�

"
2
�

"
2
�

"

C

C

L/2

L

SEE NOTE 4

(Typ)

SCREW HOLES

�" Ø 

2" x 2" TRIM TO FIT

�" ´ GUSSET

SEE NOTE 4

ARM

LUMINAIRE

ARM

LUMINAIRE

T MARCHENKO

    

1
�

"
2
�

"
2
�

"8
"

2" (Min)

1
"

SEE

SES-2
TEMPORARY SIGNAL SYSTEM

D

D

VIEW C-C

SHEET

4 204-4S6201 8-9-11

34.3/34.7 

A MALAK

A MALAK

12/31/14

C76837

T
A

R

ARC

KM
A

A 
S. M

H

E
N

O

ES-6A

 

10/15/12

10-15-12

04 Son 1 34.3/34.7

7-1-13

WASHER 2 EACH SIDE

W/NUT & PRESSURE

�" Ø HS Hex BOLT

Tot 10

Hex Hd LAG SCREW

�" Ø x 2�" Lg

EACH END

W/2-NUTS

THREADED 6"

�" Ø TIE-ROD

Det R

 

an open gap between flanges in finished installation.

height. Fabricate 8" flat bar with "L" Dimension to maintain

Verify pole dimensions at Tie-Rod attachment

 

and bottom of plate.

3500 lb Min capacity strap system shall be used for top

 

Standard Plans ES-6A with noted modifications.

Arm base connection details shall be in  compliance with

 

All hardware and steel shall be galvanized after fabrication.

5734

04140000741

Gap (Typ)

�" Min
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ANY MATERIAL.

BEFORE ORDERING OR FABRICATING

CONTROLLING FIELD DIMENSIONS

THE CONTRACTOR SHALL VERIFY ALL

NOTE:

 

        

        PROJECT NUMBER & PHASE: CONTRACT NO.:

UNIT:

N/A

B

spec_des_br_prj/2011sd/04-4a07u1/

             

JAMES SAGAR

             

 

 

WOOD POLE DETAILS
HUNG NGUYEN

NOTE:

 

1. 

B

B

�
"

 

1
�

"

FLAT WASHER

�" ` LOCK WASHER

�" ` NUT

BOLT GALVANIZED

�" ` STANDARD

DETAIL "C"

SECTION A-A SECTION B-B

WOOD POLE

COMPARTMENT

TERMINAL

WOOD POLE

DETAIL "C"

FIT PLATE

CURVED TO

BRONZE WASHER

SIDE MOUNTING

 

4
�

"

 9
"

EDGES CABLE GUIDE

1�" NPS CHASED

RISER

COVER

WOOD POLE

TERMINAL COMPARTMENT

4"

9
"

FIT POLE

CURVED TO

�" PLATE

1
6
"

COMPARTMENT PLATE

BACK PLATE

�" PLATE

A A

(Typ)

NUT, SEE SECTION B-B

LOCK WASHER AND

CURVED WASHER

1
"
 

M
i
n

 
T
y
p

T
y
p

        

1
�

"

�"

 
T
y
p

 Typ

(Typ)

TO FIT POLE

ADJUST CURVE

 
T
y
p

2�"

1
1
"

T MARCHENKO

    

TEMPORARY SIGNAL SYSTEM
SES-3

SIGNAL HEAD MOUNTING

4 3

(Min), Tot 2

STRAP 3000 lb

STAINLESS STEEL

04-4S6201 8-9-11

34.3/34.7 

A MALAK

A MALAK

12/31/14

C76837

T
A

R

ARC

KM
A

A 
S. M

H

E
N

O

10/15/12

10-15-12

04 Son 1 34.3/34.7

7-1-13

For Details Not Shown See ES-4D Sheet

BACKPLATECOMPARTMENT PLATE (Mod)

design requirements Note 7 SES-1

and adjust anchoring to satisfy basic

Verify soil condition, slope,
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        PROJECT NUMBER & PHASE: CONTRACT NO.:

UNIT:

N/A

B

             

JAMES SAGAR

             

WIND ANCHOR

  

 

  
 
 

2"

4’-0"

2"

20°

TAPERED WASHER

STEEL PLATE

�" x 3" 

TAPERED WASHER

04-4s6201_ses4.dgnspec_des_br_prj/2011sd/07-260701/

FG

INSTALLATION DETAIL

ALTERNATIVE GUY WIRE

Per Plan

T MARCHENKO

EYE GUY ADAPTER

HELICAL ANCHOR WITH

(See Helical Anchor Specifications Table)

Tension

HELICAL ANCHOR SPECIFICATIONS

NOTES:

TypeLocation

Anchor

SPECIFICATION NOTES:

** Adjust accordingly if required, See Note 3.

 

*  Number of helical plates is not specified; Contractors choice.

 

   specifications.

2  Anchors and Hardware to be installed per the manufacturers

 

   until Minimum Installation Torque is achieved.

   must then continue to be inserted past the soft soil layer

   and recorded. If a drop in torque is recorded, the anchor 

1  During installation the torque will be continuosly monitored

10"

Cap., "Q "

Min Tension

Allowable

a
(Min)

Length

Embedment

(Min)  , "T"

Torque

Installation

***

-1
t

au = *

a

T

k 

Q 

FS

Q   Q  FS

tu = *

t t

t

        

             
      

Diameter 

Plate

Helix

H NGUYEN

GRADED AGGREGATE

COMPACT �" - 1�"

FG

INSULATOR

GUY CABLE WITH STRAIN

�" Ø Galv STEEL (Min)

    

 

6
"

H
e
l
i
x
 
P
l
a
t
e
s

M
i
n
 

E
m

b
e
d

m
e
n
t
 

L
e
n
g
t
h

 

6
" 

 
8
’-

0
"

GUY WIRE INSTALLATION DETAIL

arms and 2’-0" Min below grade

To be installed perpendicular to luminaire

TEMPORARY SIGNAL SYSTEM
SES-4

4 4

8’-0"

= Min Installation Torque (ft-lb)

= Empirical Torque Factor (ft )

= Allowable Helical Anchor Capacity (lb)

= Factor of Safety = 2.0

= Ultimate Helical Anchor Capacity (lb)

AS REQUIRED

HELICAL BLADES a
s
 

R
e
q
u
i
r
e
d

1"` x 4" LAG SCREW

LOCK WASHER

WITH NUT AND

1"` x 2" BOLT

1"` x 4" LAG SCREW

LOCK WASHER

WITH NUT AND

1"` x 2" BOLT

04-4S6201 8-9-11

34.3/34.7 

STEEL ANCHOR

�"` Galv

STEEL ANCHOR

10"` (Min) EXPANDED

2500 lb 500 Ft-lbDetail 

A MALAK

A MALAK

THIMBLE EYE WITH GUY HOOK, Galv

13500 Lb BREAKING STRENGTH

12/31/14

C76837

T
A

R

ARC

KM
A

A 
S. M

H

E
N

O

10/15/12

10-15-12

04 Son 1 34.3/34.7

7-1-13

   determined by the Engineer during construction.

   structures is prohibited. Horizontal clearances of anchors shall be

   utilities. Installation of anchors underneath utilities or subsurface

5. The Contractor shall locate and mark all of the substructures and

 

   require the Engineer’s approval.

   the minimum embedment length or Helix ´ diameter or both,

4.  Requests made by Helical Anchor Installation Contractor to reduce

 

 

 

 

 

 

 

   The Helical Installation torque Formula is Q   k  T where,

 

   the Min Installation Torque shown in the table.

   Torque based on the revised k . A k value of 10 was assumed for

   for k  based on soil conditions and shall adjust the Min Installation

3.  Determine the most appropriate value

 

   soil bearing capacity be verified by the Contractor.

2.  Use of alternative Guy Wire Installation Detail requires that the

 

   to satisfy basic design requirements per Note 7 on SES-1 sheet.

1.  Verify soil condition, slope, and adjust anchoring

5736
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OF TRAVEL

DIRECTION 

YIELD LINE

ISOSCELES TRIANGLES

WHITE SERIES OF

3
’
-
0
"

2’-0"1’-0" 

I 2
"

See Notes 6 and 7

1�"

1
2
"

1
2
"

NOTES:

If a message consists of more than one word, it should read "UP",

i.e., the first word should be nearest the driver.
 

The space between words should be at least four times the height

of the characters for low speed roads, but not more than ten times

appropriately where there is limited space because of local conditions.
 

Minor variations in dimensions may be accepted by the Engineer.
 

Portions of a letter, number or symbol may be separated by connecting

segments not to exceed 2" in width. 

4.

 

3.

 

  

 

 

2.

  

 

1.

the height of the characters. The space may be reduced

ONLY

LANE

POOL

CAR

WORD MARKINGS

ITEM ITEM

CLEAR

BUS

KEEP

BIKE

NO

FWY

24 14

23 21

17 20

27 22

24 16

A=2 ft˜

1’-0" WHITE LINE

NO SCALE

DEPARTMENT OF TRANSPORTATION

STATE OF CALIFORNIA

PAVEMENT MARKINGS

A=14 ft˜

8
"

4"

A=22 ft˜

8
"

4"

A=21 ft˜

4"

8
"

A=27 ft˜

4"

8
"

A=24 ft˜

4"

8
"

A=23 ft˜

4"

8
"

A=20 ft˜

4"

8
"

A=24 ft˜

4"

8
"

A=16 ft˜

8
"

4"

A=17 ft˜

8
"

4"

ft˜ft˜
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TOTAL PROJECT

SHEET
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TOTAL

SHEETS

THE STATE OF CALIFORNIA OR ITS OFFICERS

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE ACCURACY OR COMPLETENESS OF SCANNED

COPIES OF THIS PLAN SHEET.

3-31-13

.

6-12-12
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visible to traffic enforcement officials.

1’-0" high on a contrasting background and located so that it is

The words "NO PARKING", shall be painted in white letters no less than

 

and A90B.

facilities. For typical locations of markings, see Standard Plans A90A

The words "NO PARKING" pavement marking is to be used for parking
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TYPICAL VEGETATION CONTROL

STANDARD RAILING SECTION
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4.

5.

1�" BLOCK-OUT MATERIAL

6-30-13

SEE NOTES 3 AND 4

WOOD OR STEEL POST

BLOCK

EDGE OF VEGETATION CONTROL

GROUND LINE OR SURFACING

SEE NOTE 1

36" Typ

RAIL ELEMENT

WOOD POST
STEEL POST

RADIUS = 3" Typ

BLOCK-OUT MATERIAL

2
8
"

7" 7"
8
"

2
"

Typ

6’-3"

EDGE OF VEGETATION CONTROL

Typ

6’-3"

2
"

8
"

2
8
"

7"7"

HP

Min

6"

EDGE OF VEGETATION CONTROL

flush with the back edge of post.

at back of post can not be maintained, construct vegetation control

while maintaining the 8" block-out at back of post. If the 8" block-out

less than 42", construct vegetation control to 6" from hinge point

Where the distance between back of post and hinge point is

For wood post sizes, see Standard Plan A77C1.

For steel post sizes, see Standard Plan A77C2.

For details not shown, see Standard Plans A77A1 and A77A2.

TO ACCOMPANY PLANS DATED                

REVISED STANDARD PLAN RSP A77C5

the edge of paved shoulder.

within 36" in front of the post, construct vegetation control to

control to back edge of dike. Where paved shoulder is constructed

Where dike is constructed under railing, construct vegetation
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DATED MAY 20, 2011 - PAGE 54 OF THE STANDARD PLANS BOOK DATED 2010.

flush with the back edge of post.

at back of post can not be maintained, construct vegetation control

maintaining the 8" block-out at back of post. If the 8" block-out

than 42", construct vegetation control to 6" from hinge point while

Where the distance between back of post and hinge point is less

6-30-13

HINGE POINT

EDGE OF VEGETATION CONTROL

CENTER OF END POST

EDGE OF VEGETATION CONTROL

HINGE POINT

EDGE OF VEGETATION CONTROL

EDGE OF SHOULDER AND

1:1 Typ

EDGE OF VEGETATION CONTROL

EDGE OF SHOULDER AND

EDGE OF VEGETATION CONTROL

HINGE POINT

1:1 Typ

10’-0"
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CENTER OF END POST
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"

EDGE OF VEGETATION CONTROL
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IN-LINE TERMINAL SYSTEM END TREATMENT

FLARED TERMINAL SYSTEM END TREATMENT (CURVED FLARE)

HINGE POINT
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Typ
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EDGE OF VEGETATION CONTROL
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TO ACCOMPANY PLANS DATED                

REVISED STANDARD PLAN RSP A77C6

9-26-12

the edge of paved shoulder.

within 36" in front of the post, construct vegetation control to

control to back edge of dike. Where paved shoulder is constructed

Where dike is constructed under railing, construct vegetation
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ABUTMENT CONNECTION

INSTALLATION OVER STREAM INSTALLATION AROUND HEADWALL

ELEVATION ELEVATION

PLAN
PLAN

x

x

x

x

x

x

x

x

x x x

x

x

x

x

xxx

OF ABUTMENT

FRONT FACE

2
�

"

2
�

"

2"3"

1.

WIDTH BAND

�" x 3" FRONT FACE OF ABUTMENT

MORE THAN 18" FROM 

BE NOT LESS THAN 6" NOR

ABUTMENT CONNECTION TO 

WHERE NECESSARY

EXTRA LENGTH POSTS

ASSEMBLY

CORNER POST 

ASSEMBLY

CORNER POST 

strands at 12" maximum centers between the double posts.

The chain link fabric shall be replaced by barbed wire 

or other device approved by the Engineer shall be used.

anchor a post to the top of the culvert, a cast iron shoe 

When the width of the culvert makes it necessary to 

See Note 4

post installation.

Wire or Wire Mesh fencing with either wood post or steel 

Fencing over stream and around headwall may also use Barbed

5.

2.

3.

4.

All material for abutment connection to be galvanized.

TYPICAL INSTALLATION AT BRIDGES

CONNECTING ANGLE

L 4 x 3� x �

R/W

R/W

Typ

18" Clr

STRETCHER BARBRACE RAIL TRUSS TIGHTENER

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

NO SCALE

NOTES:

CHAIN LINK FENCE DETAILS

BRACE RAIL

BAR BAND

POST

POST

BAR BAND

Hex NUT

WASHER

�" Galv ROD

�" Ø HOLE

�" Ø HOLE

SEE NOTE 3

TOE OF SLOPE

FENCE

CULVERT

FENCE

TOE OF SLOPE

CULVERT
� CROSS ROAD

FILL

� ROADWAY

SHOULDER LINE

SHOULDER LINE

FILL

R/W FENCE

�" BOLT

TOP OF SLOPEEND POST ASSEMBLY

CORNER POST ASSEMBLY

� CROSS ROAD

R/W FENCE

� ROADWAY

Std CINCH ANCHOR

�" TWO-UNIT THREADED

dimensions and for wood post and steel post installation.

See Standard Plan A86 for Barbed Wire and Wire Mesh fence

See Standard Plan A85 for Chain Link fence dimensions.

IRON STRAP

�" x 1" Galv
STRETCHER BAR

�" x �" FLAT Galv

COUNTY ROUTE
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PLAN OF ROADWAY - OVERCROSSING

PLAN OF ROADWAY - UNDERCROSSING
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T
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T T

G G

T

F

TT

T
T

G-1

G-2

G-3

G-4

G-5

G-4

H=3’-0" H=8’-1"

0.95

1.31

1.03

1.27

1.30

1.02

1.04

3.50

3.48

3.50

G-6

T

T
T

T
T

2’-0"

TYPE G1
TYPE G3

TYPE G5

TYPE G6

TYPE G4

D

TABLE A

(CY)

*T T2’-0"

4:1

1:1

6
’
-
0
"
 

M
a
x

SECTION A-A

H

2’-0"

TYPE G2

T T

B B

C

C

C
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*

*

L
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1
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"
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"
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(CY)
(CY)

(CY)

0.220

0.220

0.220

0.220

0.255

0.255

0.255

0.357

1.
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3.

 

 

4.

 

5.

 

 

  

6.

7.

8.

9.

 

 

CONCRETE QUANTITIES

24

18

"H" is the difference in elevation between the outlet pipe

flow line and the normal gutter grade line undepressed.

For "T" wall thickness, see Table A below.

Wall reinforcing not required when "H" is 8’-0" or less and the unsupported width or length is 7’-0" or less.

Walls exceeding these limits shall be reinforced with #4 bars @ 1’-6" – centers

Steps-None required where "H" is less than 2’-6". Where "H" is 2’-6" or more, install steps with lowest

rung 1’-0" above the floor and highest rung not more than 6" below top of inlet. The distance between

steps shall not exceed 1’-0" and shall be uniform throughout the length of the wall. Place steps in the

wall without an opening. Steps inserts may be substituted for the bar steps. Step inserts shall comply

with State Industrial Safety requirements. See Standard Plan D74C for step details.

Details shown apply to both metal and concrete pipe.

Pipe(s) can be placed in any wall.

Curb section shall match adjacent curb.

Basin floors shall have wood trowel finish and a minimum slope of 12:3 from all directions toward

outlet pipe.

Set inlet so that grate bars are parallel to direction of principal surface flow.

iron and steel.

This dimenison will vary with different grates, curbs types, box width and wall thickness.

Bar may be rotated as necessary to clear opening. Where "L" is 6" or less, bar may be omitted.

Where "L" is 6" or less, wall thickness shall be as shown in Table A.

Cast-in-place inlets to be formed around all pipes/stubs intersecting the inlet, and concrete poured in

one continuous operation. Precast inlets shall have mortared connections conforming to details for

Type GCP Inlet shown on Standard Plan D75B. See Standard Specifications for mortar composition.

placed 1�" clear to inside of box unless otherwise shown.

Inlet bottom reinforcing not required. See Standard Plan D74C for alternative reinforced bottom and

alternative half round bottom.

T T

H

SECTION E-E

1
’
-
8
"

#4 @ 6"

8
"

PIPE + 3"–

OUTSIDE Dia OF

DEPRESSION FOR

TYPE A CURB ONLY

F

SECTION C-C

2’-3" Max

#4 Tot 2

1
’
-
0
"

#3    @ 4

C
l
r

1
�

"

C
l
r

1
�

"

Clr

1�"

8
"

T T

1’-7"
SAME SLOPE

AS GUTTER

SECTION G-G

2’-0"

6
’
-
0
"
 

M
a
x

8
"

FILLET

4
"

TYPE E

CURB ONLY
TT

SECTION B-B

H

2’-0"

PIPE + 3"–

OUTSIDE Dia OF

1�" x 3�"

1
’
-
0
"

#4 @ 6

#7 @ 6

#7    @ 6

#4 @ 12

#4 @ 6

#4 @ 12

#7 @ 6

#4 @ 18

TT

1:1

SECTION F-F

1’-7"

H

2’-0"

6
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-
0
"
 

M
a
x

4:1

1
�

"
 

M
i
n

8
"

4:1

T T

1:1

6
’
-
0
"
 

M
a
x

SECTION D-D

2’-0"

H

8
"

TYPE A SHOWN

MATCH CURB TYPE,

0.357

0.357

Maximum allowable height 6’-0". 

See Note A

See Note A

 

 

 

AND G-4 INLETS BASED ON THE MINIMUM INTERIOR DIMENSIONS.

ALTERNATIVES OR DIFFERENT CURB TYPES. * QUANTITIES FOR TYPE G-2

THESE QUANTITIES BECAUSE OF PIPE OPENINGS, DIFFERENT FLOOR

TABLE BASED ON 8" FLOOR SLAB. NO DEDUCTIONS ARE TO BE MADE TO

#4 Tot 2

See Standard Plan D78A for gutter depression details.

H=8’-1" TO 20’-0" (T=8")H=3’-0" TO 8’-0" (T=6")

TYPE

(TYPE 24)

(TYPE 18)

ADDITIONAL

PCC PER FOOT

ADDITIONAL

PCC PER FOOT

SEE NOTE A

SEE NOTE A

SEE NOTE A

SEE NOTE A

SEE NOTE A

SEE NOTE A

GRATE

TYPE 24

GRATE

TYPE 24

GRATE

TYPE 24

SEE
NOTE

MATCH CURB TYPE

GRATE

TYPE

18 OR

EQUAL LENGTH

GRATE

TYPE 18

PIPE + 3"–

OUTSIDE Dia OF

2’-11�" Min OR

2’-11�" Min OR

PIPE + 3"–

OUTSIDE Dia OF

GRATE

TYPE

#4 HOOPS @ 12

#4 BARS, Tot 2

3" FILLET

1" CHAMFER

INTO WALLS

BEND 7"

MATCH CURB TYPE,

TYPE D SHOWN

BEND 7"

INTO WALLS

KEYS

2’-11�" Min OR

3" FILLET

2’-11�" Min OR

SAME SLOPE

AS GUTTER

MATCH CURB TYPE

TYPE B2 SHOWN

FILLET

L, Var

SAME SLOPE

AS GUTTER

SEE

NOTE
AS GUTTER

SAME SLOPE

DEPRESSION

FLOWLINE

Var GUTTER

LEGS, SEE

13

S
E

E
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T
E
 
1
5

NOTE 14

1’-0", SEE NOTE 15
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16.
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DATED MAY 20, 2011 - PAGE 156 OF THE STANDARD PLANS BOOK DATED 2010.

RSP D73 DATED OCTOBER 19, 2012 SUPERSEDES STANDARD PLAN D73
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BE BENT AS NECESSARY

�" FRAME ANCHOR MAY

SEE REVISED Std PLAN D77A.

FOR DETAILS NOT SHOWN,

See Revised Standard Plans D77A and D77B for grate and frame details and weights of miscellaneous

TO ACCOMPANY PLANS DATED                

DRAINAGE INLETS
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X
X X

(See table below)

X

XTYPE

INLET TYPE

X

GRATE BAR SPACING TABLE

1
"

1
"

1"

�
"

�
"

�"

�"

 

3
’
-
4
"

 

3
’
-
4
"

BAR

3�" x �"

BAR

3�" x �"

TYPE 18-9 TYPE 24-9

SECTION A-A

CAST END BLOCK

END OF BAR

ALTERNATIVE SPACER

BAR SPACER

excluded.

pedestrians are

where bicycles and

roadbed on highways

Use within the

1�" Clear spacing.

types of highways.

the roadbed on all

Use in locations off

2" Clear spacing.

excluded.

pedestrians are

where bicycles and

roadbed on highways

Use within the

1�" Clear spacing.

RECTANGULAR GRATE DETAILS

A A

OR 1’-5�"

1’-11�"

 

3
’
-
4
"

 

3
�

"

 

X

3
�

"

BARS

3�" x �"

OR 1’-5�"

1’-11�"

BARS

3�" x �"

OR 1’-5�"

1’-11�"

 

3
’
-
4
"

3
�

"

1
�

"

1�
"

WELDED OR BOLTED GRATE

SPACING SAME AS FOR

CASTING

TOGETHER BY SOLID

BOTH ENDS HELD

 

W

 

W

 

3
�

"

 

3
�

"

 2
"

 

2
�

"

1�"

1�"

BARS

OF

No.

SPACING

CLEAR BAR

12

9

9

1�"

2"

1�"

1�"

1�"

1�"

COVER TYPE

PLATE

PLATE

REDWOOD

PLATE

PLATE

PLATE

PLATE

PLATE

PLATE

PLATE

177

177

42

112

112

170

170

170

170

174

LB

WEIGHT

WELDED GRATE

ALTERNATIVE

1’-5�"

 

1’-11�"

 

TYPE 24-12

24-12

24-9

18-9

W = 1�" or 2"

OMPI

OMP

OCPI

OCPI

OCP

OL-21

OL-14

OL-10

OL-7

OS

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

 

3
’
-
4
"

X

1’-11�"

 

BAR

3�" x �"

X

X

BOLTED END BLOCK

BOLTING DETAIL

ALTERNATIVE BOLTED GRATE

OR 1’-5�"

1’-11�"

BARS

3�" x �"

BARS

3�" x �"

OR �" Ø BOLTS FOR �" HOLES

�" Ø BOLTS FOR �" HOLES

RECTANGULAR FRAME DETAILS
(For all rectangular grates)

(Thru frame)

(Thru frame and grate)

2"

�"

LONGITUDINAL SECTION

CROSS SECTION

 6
"

�"

4"

�

3
�

"

�
"

�"

3
"

TYPICAL FRAME

 

3
’
-
5
�

"

GRATE = 1’-6"

TYPE 18

GRATE = 2’-0",

TYPE 24

2’-1"

1’-7"

�"

 

3’-5�"

�"

�

3
�

"

�
"

3
"

TYPICAL FRAME

 

3
’
-
5
�

"

�

ALTERNATIVE ANCHOR FOR RECTANGULAR FRAME

1"

1
6
"

6"

�

6"

B B

C

C

SECTION B-B

SECTION C-C

(For details not shown, See Rectangular Frame Details)

TYPE 18 GRATE =

TYPE 24 GRATE =

#4 Min 2"      ANCHORS

ANCHOR

ANCHOR

#4 Min 2"      ANCHORS

1" HOLE

GRATE BARS

�" FILLET

SEE DETAIL "C"

DETAIL "C"

�" OR �" HOLES

�" OR �"

SEE TABLE

SPOT WELD OR PEEN

CUT WASHERS
SPACER

L4 x 3 x �

L4 x 3 x �

L4 x 3 x �

3�" x �" x 3’-4�" BAR

3�" x �" x 3’-4�" BAR

3�" x �" x 3’-4�" BAR

DEPARTMENT OF TRANSPORTATION

STATE OF CALIFORNIA

NO SCALE

COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET TOTAL

SHEETS

PLANS APPROVAL DATE
No.

Exp.

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

CIVIL

Raymond 

Don Tsztoo 

C37332

Dist
No.

THE STATE OF CALIFORNIA OR ITS OFFICERS

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

2
0

1
0
 

R
E

V
I
S

E
D
 

S
T

A
N

D
A

R
D
 

P
L

A
N
 

R
S

P
 

D
7

7
A

BEARING BAR

6" Max

 

3’-4"

 

3’-5�"

SEE DETAIL "D"

INLET TYPE GRATE TYPE
GRATES

No. OF

LB

WEIGHT

 

 

2

 

2

2

2

1

 

1

1

 

1

 

1

 

2

 

 

24-12

 

24-12

18-9

18-9

18-9

 

24-12

24-9

 

24-12

 

24-12

 

24-12

GRATE CHAIN

TRASH RACK

 

GT4

 

GT3

GT2

GT1

G4 (TYPE 18),G5,G6

 

 

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

 

GOL-10

 

GOL-7

 

GDO

3

22

 

652

 

652

498

498

249

 

326

263

 

326

 

326

 

634

NOTES:

8.

 

 

 

 

7.

 

 

 

 

6.

 

 

 

5.

 

 

 

4.

 

3.

 

 

 

2.

 

 

 

1.

DETAIL "D"

.

X X

(See Note 7)

GRATE OR CAST CARBON STEEL GRATE

ALTERNATIVE CAST DUCTILE IRON

END BLOCK GRATE

CAST CARBON STEEL

DUCTILE IRON OR

ALTERNATIVE CAST

�

�
12 BARS

Typ -

�

�
Typ

grates.

is required, do not use cast ductile iron

locations shown on the plans. When chain

Connect chain to grate and frame only at

 

included).

steps, protection bars, etc. are not

welded grates (weights of face angles,

Grate and frame weights are based on

 

on the anchors shown on this plan.

substituted for the right angle hooks

equivalent headed anchors may be

Standard square, hexagon, round or

 

anchors.

be substituted for the fillet welds on all

Complete joint penetration butt welds may

 

surface flow.

so that bars parallel direction of principle

Pipe inlets with a grate shall be placed

 

Rounded top of bars optional on all grates.

 

bolted, or cast end block grate.

ductile iron, cast carbon steel, welded,

Contractor has the option of using cast

 

bars, respectively.

width of grate in inches and number of

Grate type numbers refer to approximate

Typ
Typ�

Typ

Typ
ANCHORS

#4 Min�

�
Typ

L4 x 3 x �

Typ
�

�

TO ACCOMPANY PLANS DATED                

SEE NOTE 8

TO FRAME AND GRATE,

HEAT-TREATED CHAIN

WELD 2’-0" OF �"

�

(Steel grates only)

� �

6-30-14

REVISED STANDARD PLAN RSP D77A

GRATE DETAILS No. 1

4-4-13

PLAN D77A DATED MAY 20, 2011 - PAGE 164 OF THE STANDARD PLANS BOOK DATED 2010.

RSP D77A DATED APRIL 19, 2013 SUPERSEDES RSP D77A DATED JULY 20, 2012 AND STANDARD

April 19, 2013

04 Son 1 34.3/34.7

7-1-13
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STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

(Welded Steel)

SECTION F-F SECTION G-G

 

2
�

"

 

3
�

"

�" �"– Ø

�" FOR

TYPE 24 GRATE

�" FOR

TYPE 18 GRATE

 

6"

TYPE 18-10 AND 24-13 GRATE

GG

F

6
"
 

M
a
x

4
"
 

M
i
n

6
"
 

M
a
x

4
"
 

M
i
n

 

3
’
-
4
"

C
-

C
 

S
P

A
C
I

N
G

C
R

O
S

S
 

B
A

R
S
 

@
 
4
"

1�"

1’-11�" FOR

TYPE 24 GRATE

1’-5�" FOR

TYPE 18 GRATE

 

Bearing bars to be

3�" x  �" bars on

1�" centers.

 
�"– Ø Cross bars may

be fillet welded, resistance

welded or electroforged to

bearing bars.

 

 

(Type 24 grate shown).

Weight of Type 24 grate = 141 LBS.

NOTES:

Weight of Type 18 grate = 107 LBS.

F

1"�"

�
"

SECTION D-D

 2
"

 

3
�

"

 

3
�

"

�
"

�"

b = �"

a = �"

b = �"

a = �"

CC

D

a b

�
"

1
"

�"
1" 1"1"

SECTION C-C

 

5
�

"
–

 

5
�

"
–

 

3
’
-
4
"

�"

�
"

�
"

1�"

1’-11�" FOR

TYPE 24 GRATE

1’-5�" FOR

TYPE 18 GRATE

 

3
�

"

 

3
�

"

 2
"

�
"

�
"

 

11�" FOR

TYPE 24

GRATE

 

11�" FOR

TYPE 24

GRATE

R=�"

TYPE 18-8C AND 24-10C GRATE

NOTES:

1
" D

B

B

�" �"

SECTION B-B

 

3
’
-
4
"

 5
"

TOP FLUSH

RETICULINE BARS

2" x �"

 

TOP FLUSH

3" x �" END BAND

 �
"
–
 

Ø
 

R
I

V
E

T
S
 

O
N
 
5
"
 
C

E
N

T
E

R
S

 4
"

 

3"

 

3
�

"

(Welded Steel) Reticuline type

1’-11�" FOR

TYPE 24 GRATE

1’-5�" FOR

TYPE 18 GRATE

1’-11�" FOR

TYPE 24 GRATE

1’-5�" FOR

TYPE 18 GRATE

TYPE 18-8S AND 24-10S GRATE

GRATE SHOWN)

18 GRATE (TYPE 24

GRATE, 8 BARS FOR TYPE

10 BARS FOR TYPE 24

4" x �" BEARING BARS

 

Weight of Type 18 grate = 145 LBS.

Weight of Type 24 grate = 182 LBS.

NOTES:

G

Y

X

TYPE 36R AND 36RX GRATE DETAILS

 S
P

A
C
I

N
G
 
4
"
 

O
R
 
6
"

T
Y

P
E
 
3
6

R
X
-

O
P

T
I

O
N

A
L

P
R

O
V
I

D
E
 

C
R

O
S

S
 

B
A

R
S
 

O
N 3" x �" BARS FOR 36RX

3" x �" BARS FOR 36R

 

3’-0" NOMINAL Ø

 

2�"

TO RECEIVE LUG

1" HOLE IN PIPE

 

3’-0" NOMINAL Ø

�" Ø x 1�" LUG

IN PIPE TO RECEIVE

CAST 1" x 2�" SLOT

A A

2
"

2
�

"

�" FILLET

SECTION A-A

2" Min �"

 3
"

�"

 

XTYPE

GRATE BAR SPACING TABLE

BARS

OF

No.

SPACING

CLEAR BAR

12

13

12

13

15

13

2"

2"

2"

2"

2"

2"

2�"

�"

2�"

2�"

�"

2�"

Y

3�"

3�"

-

3�"

3�"

-

SPACING

4"

SPACING

6"

5�"

5�"

-

5�"

5�"

-

Z

5"

5�"

5"

-

-

-

INLET TYPE GRATE TYPE
GRATES

No. OF

LB

WEIGHT

2

2

2

2

2

2

2

1

1

1

1

1

1

1

2

2

2

2

376

478

458

404

298

374

374

149

187

187

188

239

229

202

374

473

456

39124-10C

24-10S

24-12X

24-13

24-10C

24-10S

24-12X

24-13

18-8S

18-9X

18-10

18-8S

18-9X

18-10

24-10C

24-10S

24-12X

24-13

196

 

 

1

1

 

36RX (Mod)

 

 

ODI

 

 

215 36RXGMP,GCP,GCPI

220136R (Mod)ODI

236136RGMP,GCP,GCPI

GD0

(SEE NOTE 4)

 

 
G0,G0L,G1,G2,

G3,G4

(TYPE 24)

 
G4 (TYPE 18)

G5,G6

 

 

 

GT3,GT4
 

 

 

(Welded Steel)

TYPE 18-9X AND 24-12X GRATE

SECTION E-E

�
Typ

E

E

�
"

�
"

BARS

BEARING

1�" FOR TYPE 18 GRATE

1�" FOR TYPE 24 GRATE

 

3
’
-
4
"

 

5
�

"

 

5
�

"

 

5
�

"

 

5
�

"

 

5
�

"

 

5
�

"

 

5
�

"

 

1’-5�" FOR TYPE 18 GRATE

1’-11�" FOR TYPE 24 GRATE

NOTES:

Bearing bars to be 3�" x �" bars on

1�" centers.

 

 Weight of Type 24 grate = 192 LBS.

 Weight of Type 18 grate = 145 LBS.

 

12 Bars for Type 24 grate - 9 bars for

Type 18 grates. (Type 24 grate shown).

�"– Ø Cross bars may be fillet welded,

resistance welded or electroforged to

bearing bars.

36RX GRATE FOR ODI INLET

MODIFIED TYPE 36R AND

36RX GRATE (WELDED STEEL)

CROSS BAR DETAIL TYPE

�"– Ø

�

�"

�
"

NOTES:

 

 
 

1.

 

 2.

 

 

3.

 

 

 

 
 

36RX Mod (CAST)

36RX Mod (STEEL)

36R Mod

36RX (CAST)

36RX (STEEL)

36R

OPTIONAL SPLICE

SEE DETAIL "B"SEE DETAIL "A"

DETAIL "B"2" Clr

�"– Clr

2" Clr

�" Clr

2" Clr

DETAIL "A"

1’-3" FOR TYPE 18

1’-8�" FOR TYPE 24
GRATE

GRATE

�"– Ø BAR

GRATE

TYPE 24

GRATE

TYPE 18

point.

omit center bearing

On Type 18 grate

 

grate = 130 LBS.

Weight of Type 18

 

grate = 155 LBS.

Weight of Type 24

END BARS

2�" x �"

PAY WEIGHTS FOR DRAINAGE INLETS
BASIS FOR Misc IRON AND STEEL FINAL

3" x �" END BAND

LUG �" Ø x 1�"

L3 x 3 x �

L3 x 2� x � OR

NO SCALE

COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET TOTAL

SHEETS

PLANS APPROVAL DATE
No.

Exp.

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

Dist
No.

THE STATE OF CALIFORNIA OR ITS OFFICERS

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

2
0

1
0
 

R
E

V
I
S

E
D
 

S
T

A
N

D
A

R
D
 

P
L

A
N
 

R
S

P
 

D
7

7
B

 GRATE CHAIN

22

3

TRASH RACK

with the lesser weight.

When alternative grates are allowed - Final pay based on alternative

When Type 24-10S, 24-12X or 24-13 grates are used with GDO Inlets,

a �" x 3�" x 3’-4�" steel bar shall be welded across the center

of inlet frame to separate the individual grates.

bearing bars.

resistance welded or electroforged to

 �"– Ø Cross bars may be fillet welded,

.

GT1,GT2
Use frame shown on Standard Plan D74A, D74B or RSP D77A as appropriate.

STEEL GRATE TYPE 36R AND 36RX

IRON GRATE OR CAST CARBON

ALTERNATIVE CAST DUCTILE

CARBON STEEL GRATE TYPE 36RX

CAST DUCTILE IRON GRATE OR CAST

CROSS BAR DETAIL ALTERNATIVE

ONLY

TYPE 36RX

CROSS BARS

 

8�"

 

Z

(Cast ductile iron)

Typ

�

bars

Cross

�"– Ø

and frame. When chain is required, do not use cast ductile iron grate.

See Revised Standard Plan RSP D77A for connecting chain to welded grate4.

Typ

Typ
�

�

� ALL BARS

Typ -

�

�

�

� BEARING BAR

AND EVERY OTHER INTERNAL

OUTSIDE BEARING BAR

INTERNAL BEARING BAR

AND EVERY THIRD

OUTSIDE BEARING BAR

�

� BEARING BAR

AND EVERY THIRD INTERNAL

OUTSIDE BEARING BAR

TO ACCOMPANY PLANS DATED                

Raymond 

Don Tsztoo 

C37332

6-30-14

CIVIL

REVISED STANDARD PLAN RSP D77B

April 19, 2013

GRATE DETAILS No. 2

4-4-13

PLAN D77B DATED MAY 20, 2011 - PAGE 165 OF THE STANDARD PLANS BOOK DATED 2010.

RSP D77B DATED APRIL 19, 2013 SUPERSEDES RSP D77B DATED JULY 20, 2012 AND STANDARD
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.

M
i
n

2.  Intermediate turnbuckles to be placed in adjacent spans.

and end posts.

before ordering or fabricating any material.

at changes in line where the angle of deflection is 15^ or more.

M
i
n

M
i
n

1�" –

FL

.
.

.

.

.

.

.

.

.

.

.
.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
.

.
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.

.

.

.

.
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.
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.

.
.
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.

.
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.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

2"

11"

1
"

2 Std

2
’
-
0
"

ALTERNATIVE DEAD END ANCHORAGE

Existing

SECTION B-B SECTION C-C

New constructionExisting

SECTION A-A

POST POCKET

ALTERNATIVE CABLE CONNECTION

Existing New constructionExisting

RETAINING WALL (WITH GUTTER)EXISTING WALL (WITHOUT GUTTER) RETAINING WALL (WITH GUTTER)

ELEVATION

�" Ø

�" Ø

�" Ø

3.  Cable shall not be spliced between intermediate turnbuckles

top of retaining wall.

2-#4

9
"

#4

8"

5"

�"–

8" Ø Min 8" Ø Min

9
"

2
’
-
0
"

M
i
n
 

T
y
p

Std Typ

1
’
-
0
"

4’-0" 10’-0" Max 10’-0" Max 4’-0"

1
’
-
4
"

1� Std

1.  Maximum distance between turnbuckles shall be 200’-0"–.

200’-0"– 1000’ Max

in both directions at intervals not to exceed 1000’.

A

A
B

B C

C

�" Ø DRILLED HOLES. PEEN

�" Ø EYE BOLTS IN �" Ø BOLT-PEEN END @ JAW END

�" Ø TURNBUCKLE WITH

4�" ADJUSTMENT TypENDS OF BOLTS Typ

2-�" Ø CABLE

CLAMPS PER END

INTERMEDIATE

TURNBUCKLES

DRILLED HOLES

 TRUSS RODS

GUTTERTOE OF

SLOPE

PIPE NPS

Typ END SPAN Typ INTERMEDIATE 
SPAN

POST CAP TO BE A

DRIVEN FIT Typ

METAL CLAMP

PLACE NPS 1�
TOP OF WALL

GUTTER FL

SPAN

Typ END SPANTyp INTERMEDIATE 

Galv CABLE PIPE NPS

EYE BOLT OR EYE END

OF TURNBUCKLE

CRIMPED SLEEVE CLAMP

MORTAR

REMOVE AND REPLACE

SUFFICIENT LENGTH OF

GUTTER TO ALLOW

INSTALLATION OF RAILING

POST.
�" Ø Galv CABLE

EXISTING Conc GUTTER.

�" Ø HOLEWASHER

CRIMPED STOP

SLEEVE CLAMP

�" Ø Galv CABLE

PIPE NPS 2 Std POST

5" Ø x 9" POST POCKET

4" x 5" x 9" OR

4.  Posts to be vertical.

5.  Alignment of holes in posts may vary to conform to slope of

6.  The Contractor shall verify all dependent dimensions in the field

7.  Line posts shall be braced horizontally and trussed diagonally

 8.  Post pockets to be centered in top of wall.

 9.  Typical end spans, braced in both directions, shall be constructed

10.  Provide thimbles at all cable loops.

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

NO SCALE

NOTES:

CABLE RAILING

COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET TOTAL

SHEETS

PLANS APPROVAL DATE
No.

Exp.

CIVIL
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L

 
E

N
G
I

N
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E
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Tillat Satter
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Dist
No.

THE STATE OF CALIFORNIA OR ITS OFFICERS

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

3-31-12
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1
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R
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V
I
S

E
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S
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A
N

D
A

R
D
 

P
L

A
N
 

R
S

P
 

B
1
1
-
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7

REVISED STANDARD PLAN RSP B11-47

DATED MAY 20, 2011 - PAGE 293 OF THE STANDARD PLANS BOOK DATED 2010.

CONCRETE

3
’
-
8
"

3
’
-
8
"

3
’
-
8
"

9-14-11

10�"

10�"

10�"

10�"

.

RSP B11-47 DATED OCTOBER 21, 2011 SUPERSEDES STANDARD PLAN B11-47

October 21, 2011

TO ACCOMPANY PLANS DATED                
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DIST COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

NO.

TOTAL

SHEETS

PLANS APPROVAL DATE
No.

Exp.

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

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

ELECTRICAL SYSTEMS

ELECTRICAL

 

REGISTERED ELECTRICAL ENGINEER

Jeffery G. McRae

E14512

6-30-12

R

FLAT WASHER

M
i
n

M
i
n

E
X

T
E

N
S
I

O
N

SECURE BONDING JUMPER

TO GROUNDING BUSHINGS

CLEAN CRUSHED ROCK SUMP

GROUT

DRAIN HOLE

GROUND CLAMP

GROUNDING BUSHING

No. 5

No. 6

R

INSERT WITH DRAINAGE HOLE

(DRAINAGE HOLE)

CAST-IN BOLT

GRIPPER

�"  Min TO

�"  Max LIP

6
"

W

L

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
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.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
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 STAINLESS STEEL

MANUFACTURER’S LOGO

MARKING

SEE NOTE 1

D

L W

T
E

TA

TIER RATING

PULL BOX EXTENSION

PENTA HEAD BOLT

�" -13 COARSE THREAD

�" -13 COARSE THREAD

12"

12"

BOX

MINIMUM DEPTH 

EXTENSION

MINIMUM DEPTH

10"

10"

MAXIMUM WEIGHT

2’ - 6�"

1’ - 11�" 1’ - 1�"

1’ - 5�"

1�"

1�"

2"

2"

�"

�"

1�"

2"

MAXIMUM WEIGHTTE TA

A

A

12" 1�" 2" �" 1�"No. 3� N/A 1’ - 3�" 10�"40 lb

55 lb

70 lb

30 lb

60 lb

85 lb

D

WITH THREADLOCKER

COARSE THREAD JAM NUT

�"  -13 UNIFIED NATIONAL

COVERPULL BOX

PULL BOX

.

INSTALLATION DETAILS

SIDE VIEWSECTION A-A

DETAIL A

COVER TOP VIEW

TYPICAL THREADED INSERTTYPICAL COVER CAPTIVE BOLT

1
0
"
 

M
i
n

DIMENSION TABLE

THE STATE OF CALIFORNIA OR ITS OFFICERS

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

(PULL BOX)

OR SIMILAR

CENTER PIN

PULL SLOT WITH �"

�" x 4"

HOUSES TRANSFORMER

WHEN SPECIFIED OR BOX

GROUNDING ELECTRODE 

FINISHED GRADE

TOP FLUSH WITH

.

.

.

.

.

.

.
.

.

.

.

.

.

.

.

.

.
.

.

.

(TOTAL 2)

RECESS IN COVER FOR HARDWARE

�" STAINLESS STEEL HARDWARE WITH 

NOTES ON PULL BOXES:

1.

3.

2.

4.

lighting circuits where voltage is above 600 V.

Telephone service;

where voltage is under 600 V.

except pull boxes marked "SPRINKLER-CONTROL"; and "TELEPHONE"

without street or sign lighting circuits.

Pull box covers must be marked as follows: "SERVICE" Service circuits

between service point and service disconnect; "SPRINKLER-CONTROL"

or more.

   lighting circuits.

   is under 600 V.

the same as the cover dimensions (L and W) plus �" or greater.

The nominal dimensions of the opening in which the cover sets must be 

the pull box can fit into the cover opening.

Pull box extension may be another pull box as long as the bottom edge of 

sprinkler control circuits, 50 V or less; "CALTRANS" on all pull boxes,

A) No. 3� pull box.

B) No. 5, 6, 9 or 9A pull box.

8) "TOS COMMUNICATIONS"  - TOS communication line.

  1) "SIGNAL" - Traffic signal circuits with or without street or sign

  2) "ST LIGHTING" - Street or sign lighting circuits where voltage

1) "TRAFFIC SIGNAL" - Traffic signal circuits with or

2) "STREET LIGHTING" - Street or sign lighting circuits

3) "STREET LIGHTING-HIGH VOLTAGE" - Street or sign

4) "IRRIGATION" - Circuits to irrigation controller 120 V

5) "RAMP METER" - Ramp meter circuits.

6) "COUNT STATION" - Count or speed monitor circuits.

7) "COMMUNICATIONS" - Communication circuits.

10) "TDC POWER" - Telephone demarcation cabinet power.

11) "CCTV" - Closed circuit television circuits.

12) "TMS" - Traffic monitoring station circuits.

13) "CMS" - Changeable message sign circuits.

14) "HAR" - Highway advisory radio circuits.

9) "TOS POWER" - TOS power.
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REVISED STANDARD PLAN RSP ES-8A

have a �" radius.

within �".  Top outside radius of covers and pull boxes must 

When interchanged with a standard, the top surfaces must be flush

Covers and boxes must be interchangeable with California Standard.

01-09-12

OR SIMILAR

January 20, 2012

STANDARD PLANS BOOK DATED 2010.

RSP ES-8A DATED JANUARY 20, 2012 SUPPLEMENTS THE

TO ACCOMPANY PLANS DATED                
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6-30-12

.

THE STATE OF CALIFORNIA OR ITS OFFICERS

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

 

 

 

 

PULL BOX

 

No. 3�(T) 

No. 5(T)

No. 6(T)

  

R

 

W **

1’-4"–

1’-8"–

 

L **

1’-8"–

2’-3"–

2’-9"–

 

L1

 

W1

1’-7"–

 

L0

 

W0

 

1’-0"

1’-0"

1’-0"

 

1�"

1�"

2"

�"

�"

�"

1’-1"– 1"

1’-2�"–

1’-11�"–

10�"– 1"1’-8�"–

2’-5�"–

2’-11�"–

1’-11�"– 1"

1’-5"– 1"

2’-6"– 1"

1’-1�"–

 

 

 

0"

0"

0"

.

.

.

.
.

.

.
.

.

.
.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
.

.

.

.

.

.

.

.
.

.

.

.

.

.

.

.

.

.

.

.

.
.

.

.

.

.

.

A

 PCC .
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A

2
"

TOP VIEW

SECTION A-A

No. 6(T) TRAFFIC PULL BOX

No. 3�(T), No. 5(T) AND

 

LO

 

L

 W  

W
O W
1

 

L1

Z-BAR WELDED FRAME

WITH GALVANIZED

PULL BOX REINFORCED

M
i
n

1
’
-
0
"

M
i
n

6
"

COVERBOX

1’-5"– 1"

ELECTRICAL SYSTEMS

GRADE

WITH FINISHED

TOP FLUSH

(TRAFFIC RATED PULL BOX)

HOLD-DOWN BOLT

LIFT HOLE

WITH BRASS

�" LENGTH

PULL BOX

GROUNDING BUSHING

GROUT

DRAIN HOLE

DIMENSION TABLE

EDGE

TAPER

EDGE

THICKNESS

MINIMUM DEPTH BOX

AND EXTENSION

MINIMUM *

THICKNESS

BOLT

6" Min ALL AROUND

3" Min ALL AROUND

FABRICATION. SEE NOTE 3

PLATE COVER, GALVANIZED AFTER

REINFORCED �" Min STEEL

WELDED FRAME

GALVANIZED Z-BAR

ROCK SUMP

CLEAN CRUSHED

SLEEVE NUT

SEE NOTE 4

BONDING JUMPER,

* EXCLUDING CONDUIT WEB    ** TOP DIMENSION

NONE

NONE

NONE

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

the same as the cover dimensions except the length and width 

 

dimensions shall be �" greater.

and female gages. When interchanged with a standard male or female

Bonding jumper for metal covers shall be 3’ long, minimum.
 

 

 

 

 

 

   circuits where voltage is above 600 V.

NOTES ON PULL BOXES:

Traffic pull box shall be provided with steel cover and special concrete

 

Steel reinforcing shall be as regularly used in the standard products of

the respective manufacturer.

 

 

between service point and service disconnect; "SPRINKLER-CONTROL"

Sprinkler control circuits, 50 V or less; "CALTRANS" On all pull boxes,

except pull boxes marked "SPRINKLER-CONTROL"; and "TELEPHONE"

Telephone service.
 

 

 

 
 

 

1.

 

2.

 
 

 

 

 

 

 

 

 
 

 

 

  

 
 

 

 
 

 

   

 

 

 

 

footing. Steel cover shall have embossed non-skid pattern.

   lighting circuits.

   is under 600 V.

   or sign lighting circuits.

   voltage is under 600 V.

Covers and boxes must be interchangeable with California standard male

gage, the top surfaces must be flush within �".

Pull box covers must be marked as follows: "SERVICE" Service circuits

The nominal dimensions of the opening in which the cover sets must be

3.

4.

5.

 6.

A) No. 3�(T)  pull box.

B) No. 5(T) or 6(T) pull box.

  3) "STREET LIGHTING-HIGH VOLTAGE" - Street or sign lighting

  4) "IRRIGATION" - Circuits to irrigation controller 120 V or more.

  5) "RAMP METER" - Ramp meter circuits.

  6) "COUNT STATION" - Count or speed monitor circuits.

  7) "COMMUNICATION" - Communication circuits.

  8) "TOS COMMUNICATIONS" - TOS communications line.

  9) "TOS POWER" - TOS power.

  10) "TDC POWER" - Telephone demarcation cabinet power.

  11) "CCTV" - Closed circuit television circuits.

  12) "TMS" - Traffic monitoring station circuits.

  13) "CMS" - Changeable message sign circuits.

  14) "HAR" - Highway advisory radio circuits.

  2) "STREET LIGHTING" - Street or sign lighting circuits where

  1) "TRAFFIC SIGNAL" - Traffic signal circuits with or without street

  2) "ST LIGHTING" - Street or sign lighting circuits where voltage

  1) "SIGNAL" - Traffic signal circuits with or without street or sign
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0

120’ 0 120’

0

120’ 0 120’

0

0

0.5 FC 0.2 FC

0.5 FC
0.2 FC

0.5 FC

0.2 FC

40’

40’

40’ 40’

40’

40’

40’ 40’

80’

80’ 80’

80’

80’ 80’

0.1 FC

0.1 FC

0.1 FC

0

4
0
’

8
0
’

1
6
0
’

1
2
0
’

4
0
’

8
0
’

1
2
0
’

1
6
0
’0

40’

120’

160’

240’

0.2 FC

0.5 FC

0.005 FC

0.02 FC

0.05 FC

280’

80’

0.01 FC

2.0 FC

1.0 FC

1.0 FC

1.0 FC

1.0 FC

2.0 FC

2.0 FC

2.0 FC

200’

2
0
0
’

2
0
0
’

0.1 FC

50’

50’

100’

150’ 100’ 50’ 50’ 100’ 150’

ISOFOOTCANDLE CURVE - MINIMUM ISOFOOTCANDLE CURVE - MINIMUM

ISOFOOTCANDLE CURVE - MINIMUM ISOFOOTCANDLE CURVE - MINIMUM

ELECTRICAL SYSTEMS

(ISOFOOTCANDLE DIAGRAMS)

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

NO SCALE

Cutoff Luminaire

34’ Mounting Height

Lamp operated at 22,000 lm

ANSI Designation S66 ANSI Designation S67

Lamp operated at 37,000 lm

40’ Mounting Height

Cutoff Luminaire

ANSI Designation S55

Lamp operated at 16,000 lm

30’ Mounting Height

Cutoff Luminaire

Lamp operated at 33,000 lm

40’ Mounting Height

TYPE III MEDIUM CUTOFF TYPE III MEDIUM CUTOFF

LOW PRESSURE SODIUM LUMINAIRE

TYPE III MEDIUM CUTOFF

200-W high pressure sodium lamp 310-W high pressure sodium lamp

150-W high pressure sodium lamp

180-W low pressure sodium lamp
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REVISED STANDARD PLAN RSP ES-10A

.

0

0

0

 POSITION

LUMINAIRE

 POSITION

LUMINAIRE

 POSITION

LUMINAIRE

(HOUSE SIDE)

(STREET SIDE)

(HOUSE SIDE)

(STREET SIDE)

CENTER OF PATTERN

(HOUSE SIDE)

(STREET SIDE)

0.1 FC

0.15 FC

0.2 FC

0.5 FC

0.2 FC

0.15 FC

0.1 FC

0.5 FC

0.15 FC

0.2 FC
0.5 FC

0.1 FC

200-W HPS Equivalent at 34’ Mounting Height 310-W HPS Equivalent at 40’ Mounting Height 400-W HPS Equivalent at 40’ Mounting Height

40’80’120’ 120’80’40’

40’

40’

80’

40’

40’

80’

40’

40’

80’

0

CENTER OF PATTERN

40’80’120’ 120’80’40’
0

40’

80’120’ 120’80’

40’

CENTER OF PATTERN

20’ 20’
 23’

ISOFOOTCANDLE CURVE - MINIMUM ISOFOOTCANDLE CURVE - MINIMUM ISOFOOTCANDLE CURVE - MINIMUM

LED LUMINAIRE ROADWAY 1 LED LUMINAIRE ROADWAY 2 LED LUMINAIRE ROADWAY 4

2-16-12

TO ACCOMPANY PLANS DATED                

6-30-14

July 20, 2012

STANDARD PLANS BOOK DATED 2010.

RSP ES-10A DATED JULY 20, 2012 SUPPLEMENTS THE
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DESIGN BRANCH
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DESIGN ENGINEER

DESIGN

DETAILS

QUANTITIES

LAYOUT

SPECIFICATIONS

BY

BY
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BY

BY

FACTOR DESIGN

LOAD & RESISTANCE

PLANS AND SPECS

COMPARED

CHECKED

BRIDGE NO.
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shall not be responsible for the accuracy or

The State of California or its officers or agents

FOR REDUCED PLANS
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             PERMIT DESIGN VEHICLE

LIVE LOADING: HL93 W/"LOW-BOY";

0 1 2 3

20e0064-a-gp-01.dgnFILE =>

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

0
5
:
4
8

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
4
-
J

A
N
-
2
0
1
4

s
1
2
1
6
1
4

U
S

E
R

N
A

M
E
 

=
>

R
E

G
I
S

T
E

R
E

D

R
P

OFESSIONA
L

E
N

G
I

N
E

E
R

AI
NROFILACFO

ET
A

T

S

No.

Exp.

CIVIL

SHEET OF

CONTRACT NO.:

REVISION DATES

EARLIER REVISION DATES

DISREGARD PRINTS BEARING

STRUCTURES DESIGN GENERAL PLAN SHEET (ENGLISH) (REV.09-01-10)
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04-4S6201

Philip E. Lutz

C55839

D. Elliott

34.5

P. Lutz
20E0064 FORT ROSS RETAINING WALL

3594

2
0
+
0
0

21+00

S
 
6
4
°
0
4
’2

6
"
 

W
S
 
6
6
°
4
3
’0

9
"
 

W

"C
L2

" 
Li

ne

1
1
+
0
0

12+00

BC "CL2" Line Sta 10+83.30

21.36’ Lt "CL2" Sta 10+80.40

EC "CL2" Line Sta 11+67.77

BC "CL2" Line Sta 11+67.77

1
3

+
0
0

EC "CL2" Line Sta 13+20.11

BC "CL2" Line Sta 13+20.11

EC "RWAL2" Line Sta 22+92.76

End Wall "RWAL2" Line Sta 22+66.30

"RWAL2" Line

24.50’ Lt "CL2" Sta 12+97.58

"RWAL2" Line BC Sta 21+04.66

"RWAL2" Line EC Sta 21+04.66

BC "RWAL2" Line Sta 20+05.81

Begin Wall "RWAL2" Line Sta 20+01.30

PLAN

1" = 20’

1" = 20’

Approx OG 

� Pile

1
5
^

Top of Wall

T
y
p

ETW

5’-0"

Timber Lagging
6 x 12 Treated

Level

Steel Soldier Pile

TYPICAL SECTION

FG

V
a
r
i
e
s

*

NOTE:

Bottom of Lagging

Varies

Varies

"RWAL2" Line "CL2" Line

7"

Total length = 265’-0" (Measured along "RWAL2" Line)

End Wall

"RWAL2" Line Sta 22+66.30

"RWAL2" Line Sta 20+01.30

Begin Wall

4’-0" 4’-0"

"ROAD PLANS"

MBGR, see 

Cable Railing

Datum Elev = 170.00’

20+00 21+00 22+00 23+00

22+00

Approx OG

Cable Railing

Approx FG
Top of Wall

Bottom of Timber Lagging

MBGR, see "ROAD PLANS"
30" Ø drilled hole

1

35 spaces @ 7’-6" = 262’-6"1’-3" 1’-3"
12-31-12

DEVELOPED ELEVATION

P. Norboe

P. Norboe

P. Norboe

P. Lutz

P. Lutz P. Norboe

P. Lutz

of Waler

Bottom 

No. R

CURVE DATA

T L

1

2

3

4

7
’
-
6
"

1
2

3

4

124.48’ 38^52’42" 43.93’ 84.47’

99.90’ 87^22’18" 95.42’ 152.34’

136.40’ 41^31’24" 51.71’ 98.85’

124.40’ 86^37’58" 117.30’ 188.10’

Elev = 206.90’

Top of Wall 

Elev = 228.93’

Top of Wall

21’-4"– to 24’-6"–

H
 

=
 
1
6
’
-
1
0
"
 

m
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x
 
a
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v
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e
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3-4-11

min

5%

Concrete Waler

5-5-11 1-3-12 10

� Ground Anchor

2-7-12

T. Geerts

* - See Pile/Ground Anchor Data Table on "INDEX TO PLANS" sheet

10-23-12

CABLE RAILING

PREPARE AND STAIN CONCRETE

CLEAN AND PAINT STEEL SOLDIER PILING

TIMBER LAGGING

BAR REINFORCING STEEL (RETAINING WALL)

STRUCTURAL CONCRETE, RETAINING WALL

30" DRILLED HOLE

SOLDIER PILE

GROUND ANCHOR (SUBHORIZONTAL)

CONCRETE BACKFILL (SOLDIER PILE WALL)

STRUCTURE BACKFILL (SOLDIER PILE WALL)

STRUCTURE EXCAVATION (SOLDIER PILE WALL)

 

                        QUANTITIES

258  LF

888  SQFT

LUMP SUM

18  MFBM

5,860  LB

26  CY

568  LF

977  LF

14  EA

97  CY

217  CY

214  CY
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WORKING STRESS DESIGN

   GENERAL NOTES

m sub

INDEX TO PLANS

STANDARD PLANS DATED MAY 2006

STANDARD PLAN SHEET NO.

DETAIL NO.

B11-47    Cable Railing

B3-9      Retaining Wall Details No. 2

A10B      Acronyms and Abbrevations (Sheet 2 of 2)

A10A      Acronyms and Abbrevations (Sheet 1 of 2)

DESIGN:

 

AASHTO LRFD Bridge Design Specifications - 

4th Edition/2007 with California Amendments

 

LIVE LOAD:

 

 

SOIL PARAMETERS:

 

(For determination of design lateral earth pressures)

 

 

 
 

STRUCTURAL STEEL:

 

    fs = 27.5 ksi

 

STRUCTURAL TIMBER:

 

Treated Douglas Fir No. 1 or better

 

 

 

 

As (Min) = 

 

MCE loading by San Andreas Fault

 

SEISMIC LOADING:

 
  
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
(Kips)

 
(Ft)

 Length
Unbonded

HP14x117

HP14x117

HP14x117

HP14x117

HP14x117

HP14x117

HP14x117
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HP14x117

HP14x117

Section
Pile

(Ft)
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22+65.05
 
22+57.55
 
22+50.05
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21+60.05
 
21+52.55
 
21+45.05
 
21+37.55
 
21+30.05
 
21+22.55
 
21+15.05
 
21+07.55
 
21+00.05
 
20+92.55
 
20+85.05
 
20+77.55
 
20+70.05
 
20+62.55
 
20+55.05
 
20+47.55
 
20+40.05
 
20+32.55
 
20+25.05
 
20+17.55
 
20+10.05
 
20+02.55
 
 
 
 
Station

 
 
 36
 
 35
 
 34
 
 33
 
 32
 
 31
 
 30
 
 29
 
 28
 
 27
 
 26
 
 25
 
 24
 
 23
 
 22
 
 21
 
 20
 
 19
 
 18
 
 17
 
 16
 
 15
 
 14
 
 13
 
 12
 
 11
 
 10
 
 9
 
 8
 
 7
 
 6
 
 5
 
 4
 
 3
 
 2
 
 1
 
 
 
 
No.
 
Pile

Elevation
Pile Tip

of
Bottom 

 
 
 228.83
 
 228.25
 
 227.64
 
 227.03
 
 226.42
 
 225.80
 
 225.18
 
 224.57
 
 223.95
 
 223.34
 
 222.72
 
 222.11
 
 221.49
 
 220.88
 
 220.26
 
 219.64
 
 219.03
 
 218.41
 
 217.80
 
 217.18
 
 216.56
 
 215.94
 
 215.31
 
 214.69
 
 214.05
 
 213.40
 
 212.76
 
 212.12
 
 211.47
 
 210.83
 
 210.17
 
 209.54
 
 208.90
 
 208.26
 
 207.63
 
 207.00
 
  (Ft)
 
 
 Elev. 
 
 Pile
 
 Top of

183.00

181.50

180.00

179.50

178.00

177.50

177.50

178.50

182.00

182.50

190.00

199.00

201.50

202.00

202.50

195.00

194.50

194.50

195.00

195.50

196.50

197.00

197.00

196.50

196.00

194.00

193.50

193.50

197.00

200.00

206.00

HP14x117

HP14x117

HP14x117

HP14x117

HP14x117

HP14x102

HP14x89

HP14x102

HP14x102

HP14x73

HP14x73

HP14x73

HP14x73

HP14x89

HP14x102

HP14x102

HP14x102

HP14x102

HP14x102

HP14x102

HP14x102

HP14x102

HP14x117

35.25

35.25

35.25

35.25

35.25

35.25

35.25

35.25

40.0

40.0

40.0

40.0

40.0

40.0

40.0

40.0

48.75 40.0

57.50 40.0

57.50 40.0

57.50 40.0

48.75 40.0

35.25 40.0

---- ----

    Ø = 10^                     Ø = 40^ 

      = 120 pcf                   = 130 pcf

c = 250

3594

Elevation
Lagging

of
Bottom 

---- 
(Ft)

----

198.27

196.81

195.36

194.57

194.17

194.81

196.50

197.14

198.83

201.56

205.32

209.07

211.78

212.40

213.02

212.60

210.09

209.67

210.28

210.89

211.51

212.13

212.74

212.32

211.89

212.50

212.08

211.65

211.22

210.80

210.37

212.03

214.72

219.47

2

12-31-12

194.96

176.50

181.50

193.50

193.50

191.50

2 ft level Surcharge, to a depth of 10’

Active Earth Pressure         Passive Earth Pressure

c = 500 psf

      = 26.7^  (Friction Factor)

    Fy = 50 ksi                     

Timber to be full sawn pressure treated

PGA = 0.70 g (g: Gravitational Acceleration)

K  = 40 H Seismic Fluid Pressure (Uniform); PSF
H

P. Norboe

P. Norboe

P. Norboe

P. Lutz

P. Lutz

3-1-11

NOTE: Pile sections are minimum. 

3-4-11 10

Ground Anchors

2-7-12    

     in ground anchors (Square Inch)

As = Minimum cross sectional area of prestressing steel 

fpu = Minimum tensile strength of prestressing steel   

FTL = Factored Test Load per anchor (Kips) 

Strands Tendons - ASTM Designation: A416 (270 ksi Low Relaxation Steel)

Bars - ASTM Designation A722 Type II (150 ksi)

 

As (Min) = 
0.75 fpu

 1.0 FTL

 

(Strands)

(Bars)

1.   GENERAL PLAN

2.   INDEX TO PLANS

3.   STRUCTURE PLAN

4.   FOUNDATION PLAN

5.   TYPICAL SECTION 

6.   WALL DETAILS

7.   EXCAVATION AND BACKFILL DETAILS

8.   SUB HORIZONTAL GROUND ANCHOR DETAILS

9.   LOG OF TEST BORINGS No. 1 OF 2

10.  LOG OF TEST BORINGS No. 2 OF 2

PRESTRESSING STEEL (Ground Anchors):

PILE/GROUND ANCHOR DATA TABLE
10-23-12

04 Son 1 34.3/34.7

7-1-13

5749

04140000741
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3594

04-4S6201

FORT ROSS RETAINING WALL 

STRUCTURE PLAN

Philip E. Lutz

C55839

12-31-12

DEVELOPED ELEVATION

1

3 4
5 6 7

8

9 10

11 12

13

14

15 16 17

18 19 20

23 24 25 26 27 28 29 30

31 32 33

35

36

34
21 22

Total length = 265’-0" (Measured along "RWAL2" Line)

Elev = 228.93’

End Wall

Elev = 206.90’

Begin Wall

20+00 21+00 22+00

Sta 22+66.30

"RWAL2" Line 

Sta 20+01.30

"RWAL2" Line 

2

= 170.00’

Datum Elev 

1" = 10’

Top of wall

Cable Railing

Approx OG

Approx FG

Bottom of Timber Lagging

9

11
13 14 15 16 16 15 15 14

12

9

6

4 4 4 4
8 9 9 9 9 9 9 10 11 11 12 14 15 16

15

13

9

13

 

 

 

 

B

B

A

A

Pile No.

Number of Lagging

35 spaces @ 7’-6" = 262’-6"1’-3" 1’-3"

3’-6"3’-6"

3

P. Norboe

P. Norboe

P. Norboe

P. Lutz

P. Lutz

3-1-111-3-12 102-7-12    

2.  For "Section A-A" and "Section B-B", see "TYPICAL SECTION"  sheet.

 

1.  For Pile elevations and Ground Anchors data, see "PILE/GROUND ANCHORS DATA TABLE" sheet.

 

NOTES: 
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L

R=124.40

F

No. R

CURVE DATA

T L

A

B

C 48°48’04"

D 35°31’39"

E 41°31’24"

F

   99.90

  115.65

  208.43

  136.40

  124.40

38°52’42"    43.93    84.47

87°22’19"    95.42   152.34

   52.46   98.50

   66.77   129.24

   51.71    98.85

86°37’59"  117.30   188.10

SURVEY CONTROL

Elev. = 250.00

Elev. = 223.78

230

225220215

235

240
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250
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235

230

225
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  124.480

AC

AC

TO GUALALA

Arbitrary

Arbitrary District

T.Zolnikov  01/2011

J.Borden   01/2011

L.Lew      01/2011

BH-8

BH-9

Fnd  1"IP w/ PP AND TAG

59.16 FT Lt. Rte 1

Sta. 12+31.10

N 4823.28

E 9850.55

N 4,823.28

E 9,850.55

EL.=223.78

BH-9

37.51 FT Rt. Rte 1

Sta. 14+73.62

N 10,000.00

E 5000.00

Fnd  CUT "x" 0N TOP OF ROCK

N 5,000.00

E 10,000.00

BH-8

EL.=250.00

MBGR

EP

EP

M
B

G
R

EP

TO F
ORT R

OSS

04140000741
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P
A
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I
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I
C
 

O
C

E
A

N

PG&E HV ELECTRICAL LINE

WELL

MONITORING

UNPAVED ROAD
WINDERMERE POINT

HISTORIC PARK

FORT ROSS STATE

3 WIRES

3
 

W
I
R

E
S

OUTCROPPING HILL

ROCK

OUTCROPPING HILL

ROCK

3
 

W
I
R

E
S

P. Lutz

D. Elliott

04-4S6201

Philip E. Lutz

C55839

12-31-12

FORT ROSS RETAINING WALL20E0064

    4

Begin Wall

"RWAL2" Line Sta 20+01.30

"RWAL2" Line Sta 22+66.30

End Wall

34.5

103-1-11

P. Norboe

P. Norboe

P. Norboe

P. Lutz

3-2-11 1-3-12

10-23-12
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FORT ROSS RETAINING WALL20E0064

Level

Steel Soldier Pile

FG

Bottom of Lagging

Approx OG 

� Pile

1
5
^

Top of Wall

T
y
p

ETW

5’-0"

"RWAL2" Line "CL2" Line

30" Ø Drilled Hole

      

B11-47
Cable Railing

Timber Lagging

6 x 12 Treated

�" = 1’-0"

Concrete Waler

Steel Soldier Pile

FG

Bottom of Lagging

Approx OG 

� Pile

Top of Wall

ETW

5’-0"

"RWAL2" Line

30" Ø Drilled Hole

      

B11-47
Cable Railing

"ROAD PLANS"

MBGR, see 

Timber Lagging

6 x 12 Treated

�" = 1’-0"

5.0%

"ROAD PLANS"

MBGR, see 

"CL2" Line
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TYPICAL SECTION

7" 4’-0" 4’-0"

Varies

Varies

7" 4’-0" 4’-0"

Filter Fabric

SECTION B-BSECTION A-A

See Note 5

Filter Fabric
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12-31-12

5

of Waler

Bottom 

P. Norboe

P. Norboe

P. Norboe

P. Lutz

P. Lutz

3-1-11

6
"
 
c
l
r

5%

1

2

H
 

=
 
1
6
’
-
1
0
"
 

m
a
x
 
a
n
d
 
v
a
r
i
e
s

Note 7

N
o
t
e
 
6

6
"
 
c
l
r

16’-6" max & varies

16’-6" max & varies
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t
)
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(
F
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C
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t
)
 
T
y
p

1

2

Note 7

4
’
-
0
"

4
’
-
0
"

3-10-11

     OG will begin at the bench angle point.

     until OG has been reached. At the begin of wall, 

  7.  A slope below the bench shall be established 

 

     not more than 3’-0".

     been placed at least 2’-0" above � Tieback, but 

  6.  Walers shall be full stressed when backfill has 

 

  5.  Prepare and stain concrete.

 

     see "STRUCTURE PLAN" sheet.

  4.  For location of "Section A-A" and "Section B-B", 

 

  3.  Temporary Railing Type K not shown.

 

     "GENERAL PLAN" and "STRUCTURE PLAN" sheets.

  2.  For number and size of lagging members, see 

 

     and wood lagging.

  1.  Construct (cut/fill) working bench and install piles 

  

Notes:

102-7-12    

� Ground Anchor

L
i

m
i
t
s
 
o
f
 

C
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n
c
r
e
t
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a
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k
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k
f
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l
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 �" = 1’-0"

1" = 1’-0"

1" = 1’-0"

1" = 1’-0"

CONCRETE ANCHOR

            

            
            

            

WALER PART ELEVATION

NO SCALE

LAGGING PART ELEVATION

PLACEMENT DETAIL

E SECTION D-D

SECTION E-E

Bearing ´

HP-Section Flange

Front Face 

2
’
-
9
"

2
’
-
0
"

1
’
-
�

"

2
’
-
9
�

"

1
’
-
8
�

"

1’-8�"

2’-3"

#4     Stirrups

Typ

9
"

� Pile

Bottom of Waler

2
’
-
9
�

"

3�"

3�"

6
"

7
�

"
7
�

"
7
�

"
5
�

"

� Pile

T
y
p

3
"

with 2 -12d Galv nails, Typ

lagging members, secured 

Polyethylene shim between 

�" x 6" x 12" High Density 

Galv spikes, Typ

2 - 30d

� Pile

3" clr

  

Note: Timber lagging not shown.

� Anchors stud

Tot 8

Anchors Studs 

�" Ø  X 6" 
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� Pile

� Drilled hole =

 

� Pile

� Drilled hole =

34.5

04-4S6201

D. Elliott

3594

FORT ROSS RETAINING WALL

� Tieback

Waler

End of Typ

2" clr

PLACEMENT DETAIL"

see "CONCRETE ANCHOR 

Anchor Layout at Piles, 

For Typical Concrete 

Concrete Waler

� Pile � Pile � Pile

Top of Wall

D E

Typ TypTyp

7’-6" 3’-9" 3’-9"

3"

#4

Spacing

Stirrup

@ 6" Max 

7"

7"

1" = 1’-0"

1
"

5
"

� Pile

TOP OF PILE DETAIL

Face of Pile

Back of Pile

4"
2"

12-31-12

6

20E0064

3’-9"

D

3" Typ

P. Norboe

P. Norboe

P. Norboe

P. Lutz

P. Lutz

"RWAL2" Line

#8 Tot 12

Note: For dimensions not shown, see "SECTION D-D"

"RWAL2" LIne

�" Ø Anchor Stud, typ

Flange of pile

Elevation

Top of Wall

Note 2

Note 3

3-10-11

�" = 1’-0"

PART PLAN OF LAGGING MEMBER

1�" = 1’   

STEEL SOLDIER PILE

LIMITS OF CLEAN & PAINT

pile surfaces

undercoat on all

Clean and

30" Ø drilled hole

See Note 1
 
6�" x 6�" x Varies
 
Wood Blocks

sheet for limits 

see "TYPICAL SECTION"  

all pile surfaces, 

Finish coat on 

3.  Apply finish coat to all anchorage enclosures.

 

   HP-Section with full penetration weld.

2. All Anchor Studs are to be welded to 

 

1. For reinf, see "SECTION E-E".

 

Notes:

1-3-12 10

WALL DETAILS

(Except as noted at holes for ground anchors)

� Ground Anchors

Treated Timber Lagging

2-7-12     

Lagging, typ

Treated Timber 

10-23-12
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FORT ROSS RETAINING WALL20E0064

Level

Steel Soldier Pile

FG

Approx OG 

� Pile

1
5
^

Top of Wall

T
y
p

ETW"RWAL2" Line "CL2" Line

30" Ø Drilled Hole

�" = 1’-0"

Varies

12-31-12

EXCAVATION

EXCAVATION AND BACKFILL DETAILS

1’-0"

1’-0"

LEGEND:

- Indicates Structure Excavation (Solider Pile Wall)

Level

Steel Soldier Pile

FG

Approx OG 

� Pile

1
5
^

Top of Wall

T
y
p

ETW"RWAL2" Line "CL2" Line

30" Ø Drilled Hole

�" = 1’-0"

"ROAD PLANS"

MBGR, see 

Varies

1’-0"

1’-0"

- Indicates Roadway Embankment (See "ROAD PLANS")

- Indicates Structure Backfill (Solider Pile Wall)

2-17-11

"ROAD PLANS"

MBGR, see 

1

2
1

2

3-1-11

P. Norboe

P. Norboe

P. Norboe

P. Lutz

P. Lutz

107

� Ground Anchor

2-7-12

� Ground Anchor

BACKFILL
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DS OSD 2147A (ENGLISH STANDARD DRAWING "XS" BORDER REV. (02-02-11)

xs12-040
SUB HORIZONTAL GROUND ANCHOR DETAILS

2’-0"

1
"
 

C
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r

2
"

 

Bonded length

1’-0"

6"

6"

�
"
c
l
r

1
"

M
i
n

M
i
n

M
i
n

6"

6"

G

 

 

F

 

 

E

 

 

D

 

 

C

 

B

 

 

 

A

 

 

SHEATHING

END OF CORRUGATED

� GROUND ANCHOR

BEARING ´

FINAL GROUT

END OF STEEL TUBE

SHEATHING ON STRAND

END OF SMOOTH

DRILLED HOLE

ON STRAND

SMOOTH SHEATHING 

SHEATHING ON STRAND

END OF SMOOTH

SHEATHING

INSIDE CORRUGATED

LIMITS OF PREGROUTING

SHEATHING

CORRUGATED

LEVEL CAP END

SHEATHING

END OF CORRUGATED

END OF STEEL TUBE

DRILLED HOLE

SHEATHING

SMOOTH

FINAL GROUT

SEAL

BEARING ´

SHEATHING

END OF SMOOTH

SEAL

CAP END
LEVEL

END OF STRANDS PAD OR SUPPORT PLATE

FACE OF CONCRETE WALER, MORTAR

BEARING ´

SHEATHING ON STRAND

END OF SMOOTH 

STEEL TUBE

END OF CORRUGATED SHEATHING

(TENDON ALTERNATIVE ONLY)

AT CENTER OF ANCHOR HEAD

SECURE TO THREADED HOLE

(GALVANIZED) AND SEALANT.

�" ` BOLT AND WASHER

STEEL TUBE

SHEATHING ON STRAND

END OF SMOOTH

BEARING ´

SEALANT (SEE NOTE 3)

END OF STRANDS PAD OR SUPPORT PLATE

FACE OF CONCRETE WALER, MORTAR

� GROUND ANCHOR

� GROUND ANCHOR

M
i
n

6" Min1’-0" Max

 STEEL TUBE (SEE NOTE 4)

5’-0" Min

C

B

NOTES:

G

E

A

D

F

Min

GROUND ANCHOR TENDON DETAIL (STRANDS)

GROUND ANCHOR TENDON DETAIL BAR(S)

Max

3"

3. Silicone sealant to cover full width of flange.

 

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

2. Anchorage enclosure shall have provisions to allow injecting grout

 

   is not enclosed in concrete.

1. Anchorage enclosure shall only be used when anchor head assembly

7. For other wall details, see PROJECT PLANS.

 

6. Galvanize assembly after fabrication.

 

   thickness = �") to be 1" greater than outside diameter of smooth sheathing.

5. Steel tube welded to bearing plate. Inside diameter of steel tube (Min 

 

   assembly after fabrication

4. Steel tube (Min thickness = �") welded to bearing plate.  Galvanize

� GROUND ANCHOR

STEEL TUBE (SEE NOTE 5)
E

B

A

G

D

F

AND SMOOTH SHEATHING

Min LAP OF STEEL TUBE 

(PREGROUTED)

CORRUGATED SHEATING

BONDED LENGTH

NO SCALE

�

�

�

�
"
 

C
l
r

M
i
n

M
i
n

Min 6 EQUALLY SPACED

WASHER, GALVANIZED.  

� �" ` BOLT AND 

FLANGE, Min THICKNESS = �"

TUBE Min THICKNESS = �"

ANCHORAGE ENCLOSURE, STEEL 

ANCHORAGE ENCLOSURE DETAILS

ALTERNATIVE Y

ALTERNATIVE X

SEALANT (SEE NOTE 3)

1
"
 

C
l
r

FLANGE, Min THICKNESS = �

STEEL TUBE Min THICKNESS = �"

ANCHORAGE ENCLOSURE, 

�

(TENDON ALTERNATIVE ONLY)

END OF CORRUGATED SHEATHING 
�

�

5’-0" Min

3" Min6" Max

       

 

NOTES:

Face of Wall Excavation

 

PROJECT PLANS

For inclination, see 

 

PROJECT PLANS

For unbonded length, see

 

determined by the contractor

Bonded length shall be

 

inside corrugated sheathing

Level of initial grouting

 

Level of secondary grouting

 

or smaller

drilled hole 6" in diameter 

Level of initial grouting for

January 2012
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1 Show Unbonded Length

2 Show Inclination Angle

3

4 Removed General Notes

Specify Minimum Tube Length

4

1

2

1

UNBONDED LENGTH    = 40’-0" min

3

2

INCLINATION (15°)

1

3

2

INCLINATION (15°)

UNBONDED LENGTH   = 40’-0" min
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PROFILE

i

PLAN

VER. 1"=10’

HOR. 1"=20’

1"=40’

        

34.5
A. Kaddoura

M. Reynolds    06/10

1 of 2

R-10-002
221’

24 1.4

67 1.4

REF 1.4

REF 1.4

3.8

No Groundwater Encountered

ER =83%

Terminated at El 191’

03-03-10

ASPHALT CONCRETE; BASE.  

-moderatly hard.  

-medium grained; moderately fractured.  

RQD=NR*

REC=NR*

RQD=15%

REC=NR*

4.0

220

230

240

210

200

190

180

170

160 160

170

180

190

200

210

220

230

240

NOTE:

*NR:  Not Recorded.  

 

and Presentation Manual (April 2010).

the Caltrans Soil & Rock Logging, Classification, 

This LOTB sheet was prepared in accordance with 

OFFICE OF GEOTECHNICAL

DIVISION OF ENGINEERING SERVICES

DESIGN BRANCHR. NashedH. Nikoui

brown; intensely weathered; soft; intensely fractured.  

SEDIMENTARY ROCK (Sandstone); fine grained; yellowish 

-very hard.  

gray; slightly weathered; hard; intensely fractured.  

SEDIMENTARY ROCK (Sandstone); fine grained; dark 

-very intensely fractured.  

�
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t
 

S
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5
3

R-10-001

ER =83%

Terminated at El 171.8’

03-02-10

222.0’

i

3.8

 5 1.4

46 1.4

57 1.4

 4 1.4

REF 1.4

80/10" 1.4

REF 1.4

50/5" 1.4

50/5" 1.4

REF 1.4

ASHPHALT CONCRETE; BASE.  

-moderately weathered; hard; intensely fractured.  

SAND; little, fine, subangular GRAVEL to�"}.  

GRAVEL (SC); very dense; moist; fine to medium 

very intensely fractured; {CLAYEY SAND with 

-gray; very intensely weathered; very soft; 

(CLAY filled shears).  

weathered; moderately soft; very intensely fractured; 

SEDIMENTARY ROCK (Shale); dark gray; moderatrely 

moderately weathered; hard; moderately fractured.  

SEDIMENTARY ROCK (Sandstone); medium grained; gray; 

04-01-10

03-16-10

03-24-10

GWS EL. 196.90’

GWS EL. 194.70’

GWS EL. 196.65’
-very hard.  

12+00 13+00 14+00 15+0011+0010+00
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intensely fractured; (rock fragments).  

light bluish green; slightly weathered; moderately soft; 

SEDIMENTARY ROCK (Sandstone); fine grained; massive; 

Vertical Datum NAVD 88                                                                               

Elev. 223.81’                                                     

E 9,850.572

N 4,823.285

� RTE 1                                                                                            

26’ right of station 7+29.70

Found Plc Nail

BH-9 1’ IP-                                                                     

medium SAND; well cemented; PP=3.0/4.0 tsf).                                                     

very stiff; yellow brown; moist; some fine to                                                              

very intensely fractured; (SANDY lean CLAY (CL);                                                           

-yellow brown; intensely weathered; soft;                                                                     

11-04-10 11-30-10

20E0064
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PROJECT NUMBER & PHASE: 04140000741 CONTRACT NO.: 04-4S6201
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SEDIMENTARY ROCK (Shale); dark gray; moderately                                                                                    

weathered; moderately soft; very intensely                                                                                                       

fractured; (Clay filled shears).                                                                                                       
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IGNEOUS ROCK

LEGEND OF ROCK MATERIALS

SEDIMENTARY ROCK

METAMORPHIC ROCK

WEATHERING DESCRIPTORS FOR INTACT ROCK

Body of Rock Texture

Decomposed

Fresh

Description

minerals usually complete.

leaching of soluble

structure may be preserved;

or complete remnant rock

Resembles a soil, partial

(disaggregated).

of grain boundaries

Complete separation

mostly leached.

erals may be

Soluble min-

boundaries visible.

Partial separation of

argillation).

dration,

tion (hy-

disintegra-

chemical

altered by

Texture

complete.

erals may be

soluble min-

Leaching of 

intact (tight).

No visible separation,

(tight).

No separation, intact

or oxidation.

No discoloration

oxidized.

No discoloration, not 

are dull.

some feldspar crystals

tance from, fractures;

face of, or short dis-

tion is limited to sur-

Discoloration or oxida-

crystals are "cloudy."

"rusty," feldspar 

out; Fe-Mg minerals are

tures usually through-

tion extends from frac-

Discoloration or oxida-

altered to clay.

minerals are completely

all feldspars and Fe-Mg

quartz may be unaltered;

tant minerals such as

throughout, but resis-

Discolored or oxidized

Surfaces

Fracture 

General Characteristics

rocks are struck. 

Hammer rings when crystalline 

rock not weakened. 

rocks are struck. Body of 

Hammer rings when crystalline 

is slightly weakened. 

rock is struck. Body of rock 

Hammer does not ring when 

significantly weakened.

tures, or veinlets. Rock is 

incipient or hairline frac-

planes of weakness such as 

blow without reference to 

pressure or by light hammer 

with moderate to heavy manual 

hammer, usually can be broken 

Dull sound when struck with 

"stringers" or "dikes."

quartz may be present as 

Resistant minerals such as 

Can be granulated by hand.

Weathered

Slightly

Weathered

Moderately

Weathered

Intensely

surfaces.

oxidation of most 

discoloration or 

Minor to complete 

oxidized.

are discolored or

All fracture surfaces 

friable.

oxidized, surfaces 

are discolored or 

All fracture surfaces 

disaggregated.

conditions granitics are

is friable; in semiarid 

Partial separation, rock 

boundary conditions.

aggregation, see grain 

produces in-situ dis-

or chemical alteration 

to clay to some extent; 

minerals are altered

feldspars and Fe-Mg

dation throughout; all

Discoloration or oxi-

FRACTURE DENSITY

Observed Fracture Density

Unfractured No fractures.

Description

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

x 100%REC =

RQD = x 100%

>

Top Hole El.
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g
 

Hole I.D.

RQD=50%

REC=100%

RQD=80%

REC=100%

RQD=0%

REC=88%

Description Thickness / Spacing

Massive Greater than 10 ft

Laminated 
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Less than 1/4 in.

ROCK HARDNESS

Criteria

Very Soft

Soft

Hard

Very Hard

Description

Extremely Hard

Moderately Soft

Moderately Hard

Texture and Leaching

Leaching

No leachingNo change

Preserved

preserved

Generally

3 ft - 10 ft

1 ft - 3 ft

4 in. - 1 ft

1 in. - 4 in.

1/4 in. - 1 in.

Length of the recovered core pieces (in.)

Total length of core run (in.)

Length of intact core pieces   4 in.

Total length of core run (in.)

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

with repeated heavy hammer blows.

Cannot be scratched with a pocketknife or sharp pick. Can only be chipped 

heavy hammer blows.

Cannot be scratched with a pocketknife or sharp pick. Breaks with repeated 

Breaks with heavy hammer blows.

Can be scratched with a pocketknife or sharp pick with difficulty (heavy pressure).

pressure. Breaks with moderate hammer blows.

Can be scratched with pocketknife or sharp pick with light or moderate 

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

Can be grooved 1/16 in. deep with a pocketknife or sharp pick with moderate 

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

Can be grooved or gouged easily by a pocketknife or sharp pick with light 

pocketknife. Breaks with light manual pressure.

Can be readily indented, grooved or gouged with fingernail, or carved with a 

Core lengths greater than 3 ft.

Core lengths mostly from 1 to 3 ft.

Core lengths mostly from 4 in. to 1 ft.

Core lengths mostly from 1 to 4 in.

Mostly chips and fragments.

ble minerals.

of some solu-

Minor leaching

Sediments

and Some Coarse-Grained

Primarily for Granitics

tions (Disaggregation)

Grain Boundary Condi-

Mechanical Weathering-

Diagnostic Features

and/or Oxidation

Chemical Weathering-Discoloration

Very Slightly Fractured

Slightly Fractured

Moderately Fractured

Intensely Fractured

Very Intensely Fractured

Very Thickly Bedded

Thickly Bedded

Moderately Bedded

Thinly Bedded

Very Thinly Bedded

interval (typ)

Begin/End drilled
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