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CURVE NUMBER

BEGIN WC

BEGIN PLACE HMA DIKE (TYPE F)

BEGIN RECONSTRUCT MBGR

BEGIN WIDENING

+00, 13.7’ LT

BEGIN CRS

BEGIN TE

BEGIN WIDENING

+00, 25.6’ RT

  302.83’
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  560.89’
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+16.32,

END TE

+00
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HMA DIKE
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STA "S" 85+74.86 TO 96+37.86 RT

STA "S" 88+16.32 TO 99+50.70 LT

1. RUMBLE STRIPS MUST BE CONSTRUCTED PRIOR TO INSTALLING FINAL TRAFFIC STRIPES.



 

 

 

1.

 

 

 

 
 
 

NOTE:

CONSTRUCTION DETAILS
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NO SCALE

THE EDGE OF PAVED SHOULDER.

WITHIN 36" IN FRONT OF THE POST, PLACE WEED CONTROL MAT (FIBER) TO

MAT (FIBER) TO BACK EDGE OF DIKE. WHERE PAVED SHOULDER IS CONSTRUCTED

WHERE DIKE IS CONSTRUCTED UNDER GUARDRAIL, PLACE WEED CONTROL

WEED CONTROL MAT (FIBER) DETAILS

FG

L

WEED CONTROL MAT (FIBER)

WEED CONTROL MAT (FIBER)

C POST

1’-6"1’-6"

3’

3’

PLACEMENT UNDER ROADSIDE SIGN (ONE POST)

DETAILS AT GUARDRAIL POSTS

3" OVERLAP

SEALING PIECE

PLAN

& MGS POST SPACING

CORRESPOND WITH MBGR

HOLES PREFABRICATED TO

WEED CONTROL MAT (FIBER)
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SECTION
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EP
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CENTER OF END POST

1:1 Typ
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EDGE OF WEED CONTROL MAT (FIBER)

EDGE OF SHOULDER AND
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EDGE OF WEED 

CONTROL MAT (FIBER)

EDGE OF WEED 

DETAIL AT TERMINAL SECTION
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NOTES:

CONSTRUCTION DETAILS
NO SCALE
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POST EMBEDMENT

TYPICAL ROADWAY

SEE NOTE 8

INSTALLATION

STA "S" 85+00 TO 92+00

RECONSTRUCT METAL BEAM GUARD RAILING
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BLOCK
LINE POST

2’-0" OR GREATER

USE 6’ POST

RETAINING WALL

HP OR BACK OF
FROM ROADWAY

SLOPE AWAY

10% MAX

SLOPE

FLATTER

10:1 OR

RAIL

FACE OF 

2"

FACE OF DIKE

8"

BLOCK

SEE NOTE 9

HMA DIKE (TYPE C)

LINE POST

MAX

4" MAX HEIGHT

HMA DIKE (TYPE F)

MBGR DIKE POSITIONING

FROM TOP OF RAIL

MEASURE HEIGHT 

OF GUARDRAILSLOPE WIT
HIN
 8’ 

D = 0’-2’

D = 2’-4’

2
9
"
 
–
1
"

D = 4’-8’ SEE NOTE 4

SEE NOTE 5

D

GB TO FACE OF RAIL

D = DISTANCE, 

AT GRADE BREAK (GB)
MEASURE HEIGHT DETAIL

LINE POST

(GB)

GRADE BREAK

FROM ETW

MAX 12’ OR NOTE 11

"L-1"  MARKER

SEE NOTE 11

GUARDRAIL DELINEATION

"L-1"  MARKER

ETW

EP

BLOCKS MUST HAVE MEANS TO RESIST ROTATION OTHER THAN THROUGH BOLT.

OR WHEN DIKE IS PLACED MORE THAN 2" IN FRONT OF FACE OF MBGR.

ONLY TYPE C DIKE MAY BE USED UNDER OR IN FRONT OF TERMINAL SYSTEMS,

THE MAXIMUM HEIGHT OF THE DIKE OR CURB SHALL BE 4" FOR MBGR.

HOLE. BOLT BLOCK TO POST ONLY.

OR DRILL HOLE IN ELEMENT TO ATTACH ELEMENT TO POST AND BLOCK IF THERE IS NO

A SINGLE LINE POST MAY BE OFFSET UP TO 12" ALONG THE GUARDRAIL. DO NOT CUT

PLACE A "P" MARKER INSTEAD OF THE L-1 MARKER.

IF THE WIDTH OF THE PAVED SHOULDER IS REDUCED APPROACHING A FIXED OBJECT,

WILL BE DETERMINED BY THE ENGINEER.

WHEN THERE IS A BREAK POINT IN FRONT OF GUARDRAIL BETWEEN 4’-8’ THE HEIGHT 

BOLT THE BLOCK TO THE POST ON THE APPROACH SIDE OF THE STEEL POST FLANGE.

AT MORE THAN 15:1 AWAY FROM THE ETW UNLESS SHOWN.

FOR PARABOLIC FLARE OFFSETS, SEE RSP A77P1. DO NOT FLARE GUARDRAIL

AND HARDWARE DETAILS, USE MGS DETAILS SHOWN ON RSP A77L2 AND RSP A77M1.

FOR POST AND BLOCK DETAILS SEE RSP A77N2. FOR RAIL ELEMENT

4.

1.

2.

3.

5.

 

7.

8.

9.

6.

10.

11.

HEIGHT OF GUARDRAIL IS MORE THAN 2" ABOVE STANDARD HEIGHT.

PLACE RUB RAIL (GUARDRAIL ELEMENT) AND ATTACH TO POST WITH NO BLOCK WHEN 

PLAN

A

A

RAIL SPLICE

6"

 

6’-3" 6’-3"

8
"

8
"

RAIL ELEMENTS SPLICED AT 12’-6" INTERVALS

RAIL ELEMENT LENGTH = 13’-6 �"

TOP OF RAIL

ELEVATION

�

POST

�

POST

�

POST6’-3" 6’-3"

2
9
"
 
–
1
"

�  �" X 2 �" BOLT

�  �" X 2 �" BOLT

 

METAL BEAM GUARD RAILING

SEE NOTE 3

 

  

 
 

IN RAIL ELEMENT

SLOT PATTERN IN RAIL ELEMENT

SLOT PATTERN 

LAP RAIL ELEMENTS IN 

DIRECTION OF TRAFFIC

GROUND LINE OR 

SURFACING UNDER 

RAIL ELEMENT

2’-0" TO 1’-0"

USE 7’ POST

LESS THAN 1’-0"

USE 9’ POST

ADJUST FOR TRAJECTORY.

BASED ON DISTANCE FROM GRADE BREAK TO 

GUARDRAIL MEASURE HEIGHT OF GUARDRAIL 

WHEN THERE IS A GRADE BREAK IN FRONT OF 

FOR DIKE DETAILS, SEE REVISED STANDARD PLAN RSP A87B.

D = 8’ OR MORE

01000202901PROJECT NUMBER & PHASE



MBGR POST

RELOCATE 

(ONE POST OMITTED AT CENTER OF OF ELEMENT)

(NO NESTED RAIL REQUIRED)

(ONE POST OMITTED AT JUNCTION OF TWO ELEMENTS)

CASE 1

CASE 3

CASE 2

SECTION A-A

INSTALLATION AT POST
TYPICAL RAILING OVERLAP

NOTES:

(ONE POST CONFLICT, MOVE THE POST AND ADD ONE POST)

(NEST TWO LENGTHS OF RAIL REQUIRED)

(ONE ADDITIONAL POST MAY BE OMITTED SEE NOTE 3)

(NEST THREE LENGTHS OF RAIL REQUIRED)

NEST ALL RAILS AT EXISTING RAIL LAPS

3’-1.5"3’-1.5"

A

A

RAIL SPLICE

A

A

THE 2-POST OPTION USES CASE 3 BUT NOT SHOWN.

6’-3" 6’-3"

12’-6"

6’-3" 6’-3" 6’-3"

6’-3"12’-6"6’-3"

12’-6"

12’-6"

6’-3"6’-3"12’-6"6’-3"6’-3"

12’-6"12’-6"12’-6"

OF NESTED ELEMENTS.

EACH SIDE OF THE MISSING POST OR ADD ADDITIONAL LENGTH 

THE NESTED ELEMENTS MUST BE SUPPORTED BY A MIN OF 2 POST 

WHEN A POST IS REMOVED AND THE RAIL ELEMENTS ARE NESTED, 

2 POSTS EACH SIDE OF THE MISSING POSTS.

THE NESTED RAIL ELEMENTS ARE SUPPORTED BY A MIN OF 

USING CASE 3, A SECOND ADJACENT POST CAN BE REMOVED IF 

LINE POST

1
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-
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5

CONSTRUCTION DETAILS
NO SCALE

C-5

1 ADDITIONAL MBGR POST
RAIL SPLICE

OF THE OTHER)

(ONE SET INSIDE

TWO SECTIONS

NESTED RAIL ELEMENTS

ADDITIONAL RAIL ELEMENTS PRECEDING RAIL

LAP UNDER

ADDITIONAL RAIL ELEMENTS

PRECEDING RAIL
LAP UNDER

RAIL SPLICE

13
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MIN

3"

GUARDRAIL DELINEATION

GROUND LINE

SEE NOTE 4

16D GALV NAILS

REFLECTOR

MIN 3" x 1’-0"

MIN

2�"

SEE STD PLAN A73C)

(FLEXIBLE POST,

DELINEATOR

  

 

 

 
FOR STEEL LINE POSTS, USE  � - 20 SELF-TAPPING SCREWS IN

0.22" DIAMETER HOLES OR  �" BOLTS IN  �" DIAMETER HOLES.

4.

 

3.

 

 

2.

 

1.

STA "S" 85+00 TO 92+00

RECONSTRUCT METAL BEAM GUARD RAILING

LONG SPAN NESTED GUARD RAILING
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C-6
NO SCALE

�" Ø

POST DETAIL
TERMINAL (CRT) 

RELEASING
CONTROLLED 

A

A

3.

4
’

M
I

N

M
I

N

2
’

3�" Ø

CRT POST SHALL BE WOOD.

(SEE NOTE 2)

CRT POST ~ (SEE DETAIL)

(TYP)

POST

STD 6’

(TYP)

6’ - 3"

ONE OR TWO-WAY TRAFFIC

OBSTRUCTION

BURIED

SPAN  = 25’ - 0" (OMIT 3 POSTS)

SPAN  = 18’ - 9" (OMIT 2 POSTS)

SPAN  = 12’ - 6" (OMIT 1 POST)

SEE NOTE 1

(SEE NOTE 2)

CRT POST ~ (SEE DETAIL)

OBSTRUCTION

MGS ~ PAY LIMIT

(SEE NOTE 2)

CRT POST ~ (SEE DETAIL)

GROUND LINE

SEE NOTE 1
SINGLE W-BEAM RAIL ELEMENT

SEE NOTE 2

POST

WOOD 

6"x8"

1
6
"

6
’
 
-
 
0
"

2
5
"

7
"

8"
HP

(SEE NOTE 2)

CRT POST ~ (SEE DETAIL)

FINISHED GRADE

OBSTRUCTION

 (BEYOND)

HP

(BEYOND)

MGS

2.

1.

NOTES:

4.

(TYP)

6’ - 3"

5.

GUARDRAIL ELEMENTS TO BE STANDARD 12’-6" LENGTH BETWEEN SPLICES.

SPLICE LOCATION OF MGS WILL NOT EFFECT SPAN.

6.

SEE NOTE 6

ON ONEWAY ROADS THE NEAR SIDE POSTS DO NOT NEED TO BE CRT POSTS.

(SEE NOTE 6)

MIN 50’ OF GUARDRAIL

(SEE NOTE 6)

 GUARDRAIL

MIN 50’ OF

AND A77L2 FOR ADDITIONAL DETAILS NOT SHOWN ON THIS PLAN

STANDARD 6’ POST CAN BE WOOD OR STEEL, SEE RSP A77L1 
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PLAN VIEW

ELEVATION VIEW

TO HP OVER OBSTRUCTION

24" MIN OFFSET FROM FACE OF RAIL

OR ANY SPECIAL GUARDRAIL FEATURE IS USED.

BEFORE ANOTHER POST CAN BE SKIPPED, A TERMINAL CAN BE PLACED, 

REQURIES A MIN LENGTH OF 50’ OF STANDARD GUARDRAIL 

IF MORE THAN ONE POST IS SKIPPED, THE USE OF THIS DETAIL 

OMIT 1 TO 3 POSTS
MIDWEST GUARDRAIL SYSTEM

CONSTRUCTION DETAILS
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DETAIL B
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1�"
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DETAIL A

1�" Ø 7
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POST, 8’-0" LENGTH
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RAIL ELEMENT

10:1 MAX 6:1 MAX
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3
:1
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SEE NOTE 7

V
A
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Max 10%

S = SHOULDER ELEVATION

(PROFILE ALONG RAIL)

ELEVATION

D
H

10:1 MAX

H

H = 29" (MBGR)

H = 31" (MGS)

SEE NOTE 1

G = S + H - (10% X D)MAX18" MAX

CUT SLOPE

SEE NOTES 3 AND 6

APPROX BURIAL POINT

OF DITCH

FLOWLINE 
NOTES 4 AND 5

RUB RAIL, SEE 

GUARDRAIL

POST (TYP)

STANDARD LINE 

6" MIN COVER

REQUIRED

NO BOLT

3.

 
 

1.

2.
 

NOTES:

4.

5.

6.

7.

6’-3" SPACING AND SPLICE ELEMENTS AT POSTS FOR MBGR.

POST SPACING AND ELEMENT SPLICES SHOWN FOR MGS. MAINTAIN

NO BLOCKS ON POSTS WHERE BLOCKS ARE IN CONTACT WITH SOIL.

10:1 AFTER CROSSING THE DITCH FLOWLINE.

THE FLOWLINE IS 15:1. FLARE RATE CAN BE INCREASED UP TO 

MAXIMUM FLARE RATE OF GUARDRAIL FROM THE SHOULDER TO 

8.

THE BACKSLOPE.

CONTINUE RUB RAIL UNTIL TOP OF RUB RAIL BURIED IN 

AND SECTION C-C. 

OFFSET FROM THE SHOULDER TO THE RAIL. SEE SECTION B-B

GRADE OF THE SHOULDER AND BE NO LOWER THAN 10% OF THE 

ELEVATION OF THE GUARDRAIL SHOULD FOLLOW THE PROFILE 

NON-TRAVERSABLE SLOPE.

THE BURIED POST END ANCHOR SHOULD BE INSTALLED IN A 

9.

PERSPECTIVE

SECTION C-C

SECTION D-D

SECTION A-A SECTION B-B

D D

BLOCKS FOR RUB RAIL.

USE STANDARD GUARDRAIL ELEMENTS WITH NO

3�"

ELEVATION

GUARDRAIL

G = TOP OF

W6x15 STEEL

SEE DETAIL B

´ WASHER

1�"x7"x�"
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B
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C

SEE NOTE 7

SEE NOTE 2

15:1 FLARE RATE 

SEE NOTE 4
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RAIL SEE NOTE 5

FIELD BEND RUB

HINGE POINT

SEE NOTE 2

ANGLE POINT
FLOWLINE OF DITCH
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SEE NOTE 10

POST DETAIL

ANCHOR 

MAINTAIN MIN 3’ POST EMBEDMENT

W6x9x 7’ STEEL POST  

MAINTAIN MIN 4’ POST EMBEDMENT

W6x9  STEEL POST WITHOUT BLOCKS

W6x9 STEEL POST 

REMAIN ON TRAFFIC SIDE OF POST.

ONE WAY ROADWAYS AT TRAILING END, RUB RAIL MAY 

BEGIN PAY LIMIT

NOTE  11

12.

6" MIN AT FLOW LINE
 

2
"
-
7
"
 

 SEE DETAIL A

W6x15 STEEL POST

HEX NUT AND WASHER

1" HS BOLT WITH 

2" LONG 

SEE NOTE 3

EXISTING UTILITY FACILITIES ARE NOT SHOWN ON THESE PLANS.13.

ROCK ANCHOR OPTION MAY BE AVAILABLE IF AUTHORIZED.

 AND HEX NUT

WITH WASHER,

HEAD BOLT

5/8" BUTTON 

THE TRAILING SIDE OF POST.

CUT THOUGH FLANGE OF STEEL POST SHALL BE �"Ø AND ON 

THAN 32" ABOVE THE GROUND DIRECTLY BELOW THE RAIL. HOLES

BEGIN RUB RAIL WHEN THE HEIGHT OF THE GUARDRAIL IS MORE 

SEE NOTE 5

BURIED END ANCHOR ASSEMBLY

GUARDRAIL MODIFIED 

MODIFIED BURIED END ANCHOR ASSEMBLY

ANCH0R POST MAY BE MOVED 1 POST FROM END IF AUTHORIZED.

BLOCK (TYP) SEE NOTE 3

W6X9 X 6’ STEEL POST WITHOUT 

BLOCK (TYP). SEE NOTE 6

W6X9 X 6’ STEEL POST WITH 

6’-3" (
TYP)

RATE SEE NOTE 2
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SEE RSP A77N2 FOR DETAILS

W6x15 x 8’ STEEL POST 
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d48" X 110.7’ APC
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STRAIGHT HEADWALL

H = 5.7’, L = 13.4’

REMOVE HEADWALL
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48" X 66.4’ CSP DOWNDRAIN 

(48" X 72.0’)

REMOVE CULVERT
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d
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(48" X 72.0’)

REMOVE CULVERT "S"

(48" X 110.9’)

REMOVE DOWNDRAIN

FL ELEV 1450.78’

FL ELEV 1397.36’

"S" 89+73.09, 114.98’ LT

S = 35.35%

48" X 11.3’ CSP DOWNDRAIN

S = 10.35%
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2DRAINAGE SYSTEM NO.

˘ 20.5°
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97
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T=1.8’

RSP (FACING, METHOD B)
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RSP FABRIC

FL ELEV 1479.76’
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S=5.81%
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h

24" X 81.7’ CSPg

H = 5.70’

GRATE ELEV 1495.65’

GRATE TYPE 24-12X

DI (TYPE GDO)

"S" 96+00

FL ELEV 1490.24’

S=5.99%

FL ELEV 1485.35’
S=6.00%

b

d

c24" X 50.3’ CSP

FL ELEV 1476.82’

+22.43

FL ELEV 1476.09’

         +10.43

FL ELEV 1476.70’

         +20.43

B

B

EC-1 & ECQ-1

SEE SHEETS

BIOSWALE

H = 5.70’

GRATE ELEV 1485.29’

GRATE TYPE 24-12X

DI (TYPE G3)

+73.01

W = 6’

L = 12’

RSP (FACING, METHOD B)

S=6.00%

a

FL ELEV 1465.05’

+26.5

W = 6’

L = 26.5’

RSP (FACING, METHOD B)

B

B

FL ELEV 1463.73’

+00.0
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"DR2" 13+09.53
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 "S" 95+15.01, 28.2’RT

"DR2" 13+62.33 =
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APPROVED FOR DRAINAGE WORK ONLY

DRAINAGE SYSTEM NO. 3

       1" = 10’ VERT

SCALE: 1" = 20’ HORIZ

"DR2" STA 10+00.00 TO 13+69.71
"S" STA 91+68.94 TO 95+20.40

PM 23.87



DD-1

NO SCALE

DRAINAGE DETAILS

19

CABLE CLAMP SPACING

CABLE CLAMPS

TURNBUCKLES

CABLE SIZE (THIMBLE)

IWRC = INDEPENDENT WIRE ROPE CORE

SWL = SAFE WORKING LOAD

SWL (1000 LBS) 15K 23K 30K 38K

4" 4�" 5�" 6"

3 4 4 5

�"x18" 1"x18" 1�"x18" 1�"x18"

�" �" �" 1"

ABBREVIATIONS:

4’ 4’

5
4
"

4
8
"

2.3’

48" CONCENTRIC SLIP JOINT

APC
24" Min

COUPLING BAND AT

JOINT LOCATIONS

JOINT COUPLING BAND

FL

FL LIMITS
CROSSDRAIN

DOWNDRAI
N

LI
MI

TS

OG

LIMITS OF MEASUREMENT FOR PAYMENT

PLATE DETAIL

4�"

�
"

1�"

2
�

"
2
�

"

7
�

"

2
�

"
2
�

"

1
"

�"

�
"

GALVANIZED AFTER FABRICATION

MATERIAL TO BE �" STEEL PLATE,

�"

6"

R
=
E

(2 PER PLATE)

CABLE CLAMP

END VIEW

2�"

CABLE ANCHOR COUPLING BAND

CORRUGATED STEEL PIPE

1�"

(3 PER PLATE)

�" COUPLING BAND BOLTS

1
�

"

�"

�"

CABLE ANCHOR TERMINAL DETAIL

CABLE ANCHOR PLATE

(SEE PLATE DETAIL)

CABLE CLAMP

(GALVANIZED) CABLE

3/4" 6x19-IWRC

4@6" C-C

CABLE CLAMPS

JOINT COUPLING BANDS

2’Typ

HP

Var

(24" Min)

SEE DETAIL A

END CABLE ANCHORAGE ON

LAST SECTION OF DOWNDRAIN

(SEE CABLE ANCHOR TERMINAL DETAIL)

(ONE PER PIPE SECTION)

CABLE CLAMPED TO CABLE ANCHOR COUPLING BANDS

(BOTH SIDES)

3/4" 6x19-IWRC (GALVANIZED) CABLE

TYPE 1 PIPE STAKES 1�"X8’

CONCENTRIC SLIP JOINT

* USED ONLY TO GUIDE THE DOWNDRAIN.

DO NOT INCORPORATE INTO ANCHORAGE.

CABLE ANCHORAGE ASSEMBLY w/CIDH CONCRETE PILES

2

OR (ONE EACH SIDE)

JAW & JAW

TURNBUCKLE

(GALVANIZED) CABLE

3/4" 6x19-IWRC

DETAIL A

4@6" C-C

CABLE CLAMPS

3/4" THIMBLE

CABLE ANCHOR PLATE

AT NON-JOINT LOCATIONS

CABLE ANCHOR COUPLING BAND

(SEE PLATE DETAIL) 

PIPE12" Min

CABLE ANCHOR COUPLING BAND

SEE DETAIL B

BEVELED

WASHER

THIMBLE

(CAST IN PILE OR IN SLEEVE)

3
’

30" ANCHOR ROD

JAW & JAW

TURNBUCKLE

DETAIL B

2’X19.5’ CIDH PILE

4@6" C-C

CABLE CLAMPS

3/4" 6x19-IWRC (GALVANIZED) CABLE

1
0
-
1
3
-
1
5

2’X19.5’ CIDH PILE (2 TOTAL)

DRAINAGE DETAILS
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DQ-1

DRAINAGE QUANTITIES
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DESCRIPTION

LF EA EA CY LF LF LF EA CY SQYD LB

D-2 2 a

2 b

89+84.70

2 c

89+84.70

2 d

89+84.70

2 e

89+84.70

2 f

2 g

2 h

D-3 3 a

3 b

3 c

3 d

3 e 13+00.00

3 f 13+62.33

DRAINAGE QUANTITIES
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110.7

1

72

1

2.75

2391.62 TYPE G3 DI, GRATE TYPE 24-12X

C
A

B
L

E
 

R
A
I
L
I

N
G

LF

48" X 11.3’ CSP DOWNDRAIN

48" X 66.4’ CSP DOWNDRAIN

48" X 110.9’ CSP

48" X 110.7’ APC

STRAIGHT HEADWALL

10.6

4.8

32.1

12.4

2.52 473

24" X 86.6’ CSP

FACING, METHOD B

FACING, METHOD B

48" X 72.0’ CSP

PCC 13’ X 5’

72 2 1 9.39 110.7 218.6 17.0 1185

"DR2"

"DR2"

"DR2"

"DR2"

"DR2"

"S"

"S"

"S"

"S"

"S"

"S"

"S"

"DR2"

1
1
-
1
5
-
1
5

TOTAL

"S" CABLE RAILING

#

#

#

#

D
R

A
I

N
A

G
E
 

S
Y

S
T

E
M

TYPE GDO DI, GRATE TYPE 24-12X (2)

D-1

D-1

D-1

D-1

D-1

D-2

D-2

D-2

D-2

D-2

D-2

D-2

D-3

D-3

D-3

D-3

D-3

1 a

1 b

1 c

1 d

1 e

2 a

2 b

2 c

2 d

2 e

2 f

2 g

2 h

3 a

3 b

3 c

3 d

3 e

3 f

1 a

1 b

1 c

1 d

1 e

LF EA

8
"
 
E

N
T

R
A

N
C

E
 

T
A

P
E

R

1

1

11.3

66.4

15.0

15.077.7

86.6

50.3

1

1

1.6

44.5

"S" 86+52.17

"S" 86+52.17

"S" 86+52.17

"S" 86+52.17

"S" 86+52.17

FACING, METHOD B

8" ENTRANCE TAPER

1

86+52.17

86+52.17

86+52.17

86+52.17

86+52.17

89+84.70

89+84.70

89+84.70

89+84.70

89+84.70

89+84.70

89+84.70

89+84.70

10+03.84

12+14.43

12+21.11

12+73.01
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8" X 38.9’

8" ANCHOR ASSEMBLY

8" X 33.1’ CSP

NOTES:
ABBREVIATIONS:

PC POLYMERIC COATING

   CULVERT PIPE IN ACCORDANCE WITH SPECIFICATIONS

2.  APPLY COATING/LINING TREATMENT TO BOTH INTERIOR AND EXTERIOR OF 

   COATING/LINING REQUIREMENT

1. "T" = WALL THICKNESS (INCHES) REQUIRED BEFORE APPLICATION OF 

LEGEND:

ALLOWABLE PIPE MATERIAL AND PROTECTION

ALTERNATIVE PIPE CULVERT

DESIGNATION

(IN)

T

(IN)

T

LINING˜

COATING

CSP (TYPE 1) CSP (TYPE 2)
1

LINING˜

COATING1

48" APC 0.138 0.079 0.105

ALUMINUM

GALV PC

HDPE

TYPE S

  BE VERIFIED IN THE FIELD BY THE CONTRACTOR.

3. LENGTHS OF PIPES AND ANGLES OF ELBOWS MUST

2. THE JOINT CLASSIFICATION FOR DOWNDRAINS MUST BE DOWNDRAIN.

 

1. ALL CULVERT JOINTS MUST BE POSITIVE.

17.9

38.9

D-1 1 f

D-1 1 g

1

1

f

g

"S"

"S"

86+52.17

86+52.17

8"  x 21.0’ DOWNDRAIN21.0
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33 1.7
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PLACE MISCELLANEOUS HMA
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1.7 *

* ADDITIONAL QUANTITY SHOWN ELSEWHERE, SEE SHEET Q-1
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39

39

8" X 45.2’ CSP

1

(IN)

T

24" X 50.3’ CSP

20

3 gD-3 13+62.33"DR2"g3

3 hD-3 TYPE GDO DI, GRATE TYPE 24-12X (2)13+62.33"DR2"h3

24" X 81.7’ CSP81.7

2.49 473

D
E

S
I
G

N

P
:
\
p
r
o
j
1
\
0
1
\
0
a
3
7
0
\
_
p
l
a
n
s
\
p
s
e
\
0
1
0
a
3
7
0
i

d
0
0
1
.
d
g
n

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
 

=
>

0
9
:
5
8

1
7
-

M
A

R
-
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

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 => s116738

DGN FILE => 010a370id001.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 0315BORDER LAST REVISED 7/2/2010

RASMUSSEN

JAMES D.

C76401

12-31-16

01

J
O

H
N
 

M
A

R
T
I

N

PROJECT NUMBER & PHASE

HUM 299 R23.0/R24.0

01000202901

B
E

T
H
 

A
.
 
E

L
M

O
R

E

J
A

M
E

S
 

D
 

R
A

S
M

U
S

S
E

N

61

01-05-16

01-05-16

C
O

N
C

R
E

T
E
 

P
I
L
I

N
G

2
4
"
 
C

A
S

T
-
I

N
-

D
R
I
L

L
E

D
-

H
O

L
E

LB

B
A

R
 

R
E
I

N
F

O
R

C
I

N
G
 

S
T

E
E

L

869

869



1
0
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2
-
1
5

CS-1

CONSTRUCTION AREA SIGNS

NOTES:

C23B(CA) SIGN PANEL DETAIL

HIGHWAY

WIDENING

1
8
"

36"

3�"

4"

4"

3�"

ALL CONSTRUCTION AREA SIGNS SHALL BE BLACK ON ORANGE.

 

CALIFORNIA CODES ARE DESIGNATED BY (CA), OTHERWISE FEDERAL CODES ARE SHOWN.

 

EXACT LOCATION OF ALL SIGNS TO BE DETERMINED BY THE ENGINEER.

3.

 

2.

 

1.

�"

�"
1�" R

3"

TYPE "C" LETTERING

APPROVED FOR CONSTRUCTION AREA SIGN WORK ONLY

NO SCALE

TYPE SIGN MESSAGE
SIGNS
No. OF

OF POSTS
NUMBER AND SIZE

A

C

C23B(CA)

W20-1

PANEL SIZE

36" x 18"

36" x 36"

36" x 18" END ROAD WORK 1 - 4" x 4"

1 - 4" x 6" 2

2G20-2

CONSTRUCTION AREA SIGNS (STATIONARY MOUNTED)

B 108" x 42" 2 - 6" x 6" 2

D 1 - 4" x 6" 2

C40(CA)

W16-1P

W11-1

24" x 30"
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RODRIGUEZ

SHERI M.

TRAFFIC CONE

TEMPORARY SIGN

DIRECTION OF TRAVEL

PORTABLE FLASHING BEACON

FLAGGER

 B

C

D

E

A

W3-4

LANE

CLOSED

C30 (CA)

GATE CONE

A

AHEAD

WORK

ROAD

W20-1

CBA

A/2

W3-4 W20-4 W20-1

C B A

A/2

AHEAD

W20-4

A

C9A (CA)

XXX FT

C29 (CA)

PREPARED
TO

STOP

BE

500’ - 1000’

PLACE EVERY

 

TYPICAL LANE CLOSURE WITH REVERSIBLE CONTROL

TH-1

TRAFFIC HANDLING PLAN

CALIFORNIA CODES ARE DESIGNATED BY (CA). OTHERWISE, FEDERAL (MUTCD) CODES ARE SHOWN.1.

2.

3.

4.

5.

6.

48" x 48" - SPEED OF 45 mph OR MORE

36" x 36" - SPEED LESS THAN 45 mph

  

30" x 30" 

 

 

 

20" x 7"
 

UNUSED

UNUSED
RETROREFLECTIVE BANDS OR SLEEVES.

ALL CONES USED FOR LANE CLOSURES DURING THE HOURS OF DARKNESS SHALL BE FITTED WITH

7.

ADDITIONAL ADVANCE FLAGGERS ARE REQUIRED.

APPROACHING TRAFFIC AS WELL AS APPROACHING VEHICLES AFTER THE FIRST VEHICLE HAS STOPPED. 

FLAGGER SHOULD STAND IN A CONSPICUOUS PLACE, FACING TRAFFIC AT ALL TIMES, BE VISIBLE TO

FLAGGER SHALL BE USED AT EACH INTERSECTION WITHIN THE TRAFFIC CONTROL AREA.

CONTROL AREA. WHERE VEHICULAR TRAFFIC CAN NOT EFFECTIVELY SELF-REGULATE, AT LEAST ONE

WHEN A PILOT CAR IS USED, PLACE A C37 (CA) SIGN AT ALL INTERSECTIONS WITHIN TRAFFIC

FOR LANE CLOSURE DURING HOURS OF DARKNESS.

ALL SIGNS SHALL HAVE A BLACK LEGEND ON FLUORESCENT ORANGE BACKGROUND AND SHALL BE

WHEN FLAGGER IS NOT VISIBLE FROM THIS LOCATION PLACE A C29 (CA) SIGN BELOW THE C9A (CA) SIGN.

NO SCALE

GATE CONES

ONE LANE

ROAD

A A A

E

100’ Max

ADVANCE WARNING SIGNS (TABLE 1)

(TABLE 2)

D

(NOTE 5)

B

(NOTE 7)

100’ Max

(NOTE 5)

XXX FT

E

(NOTE 7)

C29 (CA)

C9A (CA)

A

PREPARED
TO

STOP

BE

AHEAD

WORK

ROAD

AHEAD

ONE LANE

ROAD

A A

ADVANCE WARNING SIGNS (TABLE 1)

NOTES: LEGEND SIGN PANEL SIZE (MINIMUM)

WORK

AREA

CONE SPACING

(TABLE 3)

EQUIPPED WITH AT LEAST TWO 16" x 16" ORANGE FLAGS FOR DAYTIME CLOSURE OR FLASHING BEACONS

APPROVED FOR TRAFFIC HANDLING WORK ONLY
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TABLE 3

POSTED SPEED

20

25

30

35

40

45

50

55

60

65

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

TAPER TANGENT CONFLICT

40

50

60

70

80

90

100

110

120

130

10

12

15

17

20

22

25

27

30

32

*

MARKINGS AND CHANNELIZERS.

USE WHERE THERE IS A CONFLICT BETWEEN EXISTING PAVEMENT

MAX CONE SPACING

MPH FT

TABLE 2

APPROACH

SPEED
-9%

173

227

287

354

427

507

593

686

785

-6%

165

215

271

333

400

474

553

638

728

-3%

FT

158

205

257

315

378

446

520

598

682

155

200

250

305

360

425

495

570

645

MPH

30

35

40

45

50

55

60

65

MIN D

-3 PERCENT AND LONGER THAN 1 MILE.

* * *

USE ON SUSTAINED DOWNGRADE STEEPER THAN*

25 & BELOW

BUFFER SPACE

DOWNGRADE

MIN D
ROAD TYPE

RURAL

EXPRESSWAY / FREEWAY

100

350

500

100

350

500

100

350

500

264015001000

TABLE 1

FT

MIN A MIN B MIN C

ADVANCE WARNING SIGN SPACING

URBAN (MORE THAN 40 MPH)

URBAN (30 MPH TO 40 MPH)

URBAN (25 MPH OR LESS)

250 250 250

*
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ROADSIDE SIGN NUMBERX-X

RM

RM

RM

22

12

1-3

W4-2

1-10

1-9

C

C

1-5

RM

27B

1-7

RM

1-8

1-4

W4-2
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PDQ-1

NOTES:

SHEET No.

EAEA

PD-1

PD-2

MARKER

MILEPOST

TOTAL

TYPE E

(CLASS 2)

DELINEATOR

2

2

DELINEATORS AND MARKERS 

R24.00

10 18

EA

DELINEATOR

RAILING

GUARD
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3 11
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MILE

POST

(N)

SHEET NO. LOCATION LT/RT

WHITE

4"

DETAIL

LF

PD-1

TRAFFIC STRIPE, AND PAVEMENT MARKINGS AND MARKERS

27B

PD-2

LT/RT

LT/RT

44+60 91+50

91+50 101+87

"S"

"S"
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TYPE G

EA
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DETAIL

LF
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(ENHANCED WET NIGHT VISIBILITY)

THERMOPLASTIC TRAFFIC STRIPE 

250

21
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4"

250
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EA
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(RETROREFLECTIVE-RECESSED)

PAVEMENT MARKER
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2027 87
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PAVEMENT MARKING 
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2. (N) - NOT A SEPARATE PAY ITEM, FOR INFORMATION ONLY

   MUTCD SIGN CODES ARE SHOWN.

1. CALIFORNIA SIGN CODES ARE DESIGNATED BY (CA), OTHERWISE, FEDERAL
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ABBREVIATIONS:

FL. YELLOW FLUORESCENT YELLOW

SIGN QUANTITIES

1-1 W9-1

1-3 W4-2

1-4 W4-2

1-8

2-1 R4-1

2-2 R4-1
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SIGN SIZE

MATERIAL SUMMARY CONTRACTOR FURNISHED SIGNS
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CL

4’

HYDROSEED, STRAW, AND HYDROMULCH

SEE DETAILS

RECP (JUTE MESH)(TYP)
6:1

10’

1
8
"

 

 

2’-0" MIN

 

6"

 

 

 

 

 

 

 

 

 

1’-0"

TYP

 

HINGE POINT 

FASTENER

KEY TRENCH

BACKFILL AND TAMP SOIL

EDGE

COVERED

EDGE

OVERLAPPING

FASTENER

OVERLAP

RECP

RECP

 

 

6"

 

6
"

 

 

 

FASTENER

KEY TRENCH
BACKFILL AND TAMP SOIL

RECP

DRAINAGE FLOW

FLOW

SWALE 
BOTTOM

 

(SEE DETAIL A)

LAP JOINT (TYP)

(SEE DETAIL B)

CHECK SLOT EVERY 25’

 

  

FASTENER

KEY TRENCH

BACKFILL AND

TAMP SOIL

RECP

1
2
"

 
1
2
"

UNDISTURBED SLOPE

 

 

2’-0" MIN

 

6"

 

 

 

 

 

 

FASTENER

KEY TRENCH
BACKFILL AND TAMP SOIL

RECP

1
2
"

 

 

2’-0" MIN

 

6"

 

 

 

FASTENER

KEY TRENCH

1
2
"

RECP OVERLAP

FLOW

TAMP SOIL

BACKFILL AND 

(SEE DETAIL C or D AS APPLICABLE)

KEY TRENCH

FLOW

INSTRUCTIONS- 3’ SPACING MINIMUM)

PER THE MANUFACTURER’S

(FASTENER PATTERN AS

FASTENER (TYP)

(SEE DETAIL E)

BEGIN CHANNEL

KEY TRENCH AT 

BIOFILTRATION SWALE DETAILS

(TYP)

RECP (JUTE MESH)

SEE DETAIL F

AT 10’ INTERVALS

KEY TRENCH WITH LAP JOINT

NO SCALE

ISOMETRIC

SECTION SECTION SECTION SECTION

PERSPECTIVE

KEY TRENCH AT TOP OF SLOPE

DETAIL C

KEY TRENCH AT UPPER CONFORM

DETAIL D

KEY TRENCH AT BEGIN/END SWALE 

DETAIL E

KEY TRENCH WITH LAP JOINT

DETAIL F

LAP JOINT

DETAIL A CHECK SLOT

DETAIL B

SECTION

ECD-1

SECTION

TO  5’ TO THE END OF SWALE.

FROM THE BEGINNING OF SWALE 

INSTALL RECP (JUTE MESH) 5’ 

EROSION CONTROL DETAILS

(SEE SHEET ECQ-2)

18" IMPORTED BIOFILTRATION SOIL
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SEQUENCE ITEM
TYPE

MATERIAL

DESCRIPTION    RATE

APPLICATION 

STEP 1 HYDROSEED

MIX 1SEED

FIBER WOOD

FIBER WOOD

TACKIFIER PSYLLIUM 140 LB/ACRE

STEP 2

STEP 3 HYDROMULCH

STRAW 3 TON/ACRESTRAW

COMPOST MEDIUM

COMPOST MEDIUM

270 CY/ACRE

270 CY/ACRE

189 LB/ACRE

SEQUENCE ITEM
TYPE

MATERIAL

DESCRIPTION    RATE

APPLICATION 

SEED

FIBER

189 LB/ACRE

EROSION CONTROL TYPE 2

STEP 1

STEP 2

REMARKS

FIBER

TACKIFIER

TACKIFIER

COMBINED

TACKIFIER 

IS FOR FIBER & 

APPLICATION RATE 

SEQUENCE ITEM
TYPE

MATERIAL

DESCRIPTION    RATE

APPLICATION 

STEP 1

SEED

FIBER WOOD

FIBER WOOD

TACKIFIER PSYLLIUM 140 LB/ACRE

STEP 2

STEP 3

HYDROMULCH

STRAW 3 TON/ACRESTRAW

COMPOST MEDIUM

COMPOST MEDIUM

270 CY/ACRE

270 CY/ACRE

EROSION CONTROL TYPE 3

MIX 2

MATERIALS

INCORPORATE COMPOST MEDIUM 540 CY/ACRE

REMARKS

STEP 4

12 INCHES

INCORPORATE TO

HYDROSEED

SEQUENCE ITEM
TYPE

MATERIAL

DESCRIPTION    RATE

APPLICATION 

STEP 1

SEED

FIBER WOOD

FIBER WOOD

TACKIFIER PSYLLIUM 140 LB/ACREHYDROMULCH

STRAW 3 TON/ACRE
WHEAT

STRAW
&/OR BARLEY

COMPOST MEDIUM

COMPOST MEDIUM

270 CY/ACRE

270 CY/ACRE

EROSION CONTROL TYPE 4

MIX 2

COMPOST MEDIUM

REMARKS

STEP 5

HYDROSEED

SAND

163 LB/ACRE

163 LB/ACRE

LOCAL TOPSOIL
SOIL

BIOFILTRATION

IMPORTED 

STEP 3

STEP 4

JUTE MESH

--

--

-- 43,560 SQFT/ACRE
STEP 2

MATRIX

BONDED FIBER

MATRIX

BONDED FIBER

691 CY/ACRE

346 CY/ACRE

EROSION CONTROL TYPE 1

ECQ-1

& OR BARLEY

WHEAT

& OR BARLEY

WHEAT

1100 LB/ACRE

1100 LB/ACRE

1000 LB/ACRE

1100 LB/ACRE

1100 LB/ACRE

1383 CY/ACRE

1100 LB/ACRE

1100 LB/ACRE

3500 LB/ACRE

CONTROL PRODUCT

ROLLED EROSION

FIBER ROLLS FIBER ROLL
8" TO 10" Dia

TYPE B

INSTALLATION

TYPE 2 FIBER ROLL 

STEP 3

STEP 5

FIBER ROLLS FIBER ROLL
8" TO 10" Dia

TYPE B

INSTALLATION

TYPE 1 FIBER ROLL 

SEE SHEET ECD-1

MIX 1

EROSION CONTROL QUANTITIES
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SEED
BOTANICAL NAME

(COMMON NAME)

PERCENT GERMINATION

(MINIMUM)

POUNDS PURE LIVE 

SEED PER ACRE

(SLOPE MEASUREMENT)

MIX 1

1

SEED MIX 1

1ACHILLEA MILLEFOLIUM

(WHITE YARROW) 2

65

75 20

25

9075

45

45

1

(CALIFORNIA FESCUE)

1

HORDEUM VULGARE
(COMMON BARLEY)

(PURSHING’S LOTUS) 10

SEED PRODUCED IN CALIFORNIA ONLY

SEED
BOTANICAL NAME

(COMMON NAME)

PERCENT GERMINATION

(MINIMUM)

POUNDS PURE LIVE 

SEED PER ACRE

(SLOPE MEASUREMENT)

1

1

80

9

1

15

4080

70

SEED PRODUCED IN CALIFORNIA ONLY

SEED MIX 2

1

FESTUCA CALIFORNICA

1

80 12
FESTUCA IDAHOENSIS

(IDAHO FESCUE)

1

85 20(CALIFORNIA BROME)

BROMUS CARINATUS

1

55 10(BOTTLE BRUSH SQUIRRELTAIL)

(PURPLE NEEDLEGRASS)
NASSELLA PULCHRA

(CALIFORNIA BARLEY)
HORDEUM CALIFORNICUM

MIX 2
(MEADOW BARLEY)
HORDEUM BRACHYANTHERUM

770

1ACHILLEA MILLEFOLIUM

(WHITE YARROW) 245

9075
HORDEUM VULGARE

(COMMON BARLEY)

ECQ-2

ELYMUS ELYMOIDES

ELYMUS GLAUCUS ’ANDERSON’

(BLUE WILDRYE, ANDERSON)

ACMISPON AMERICANUS (LOTUS PURSHIANUS)

(RED FESCUE)
FESTUCA RUBRA

EROSION CONTROL QUANTITIES

SHEET

EC-1

COMPOST
DESCRIPTION(SQFT)

AREA

(LF)

LENGTH

CY

SAND

CY CY

61

TOTAL

SOIL

BIOFILTRATION 

IMPORTED 

CY

BIOFILTRATION SOIL

(N) (N) (N)

(N) (N)

TOPSOIL

LOCAL 

31

BIOSWALE QUANTITIES

(N)  NOT A SEPARATE PAY ITEM, FOR INFORMATION ONLY

Lt RtSTATION "R1" LINE

107 15X 190 1960

156131107

91+92 TO 93+90

EC TYPE 1 16,276

34,297

DESCRIPTION

HYDROSEED STRAW HYDROMULCH

16,276 16,276

149.31

EC TYPE 1

62.37

(N)  NOT A SEPARATE PAY ITEM, FOR INFORMATION ONLY

TOTAL 331.74

SQFT SQFT SQFT SQFT LF SQFT LBS

EC TYPE 4

SEED (N)

PURE LIVE

COMPOST

SQFTSHEET

EC-1

EC-1

EC-1

EC-2

EC-2

EC TYPE 2

RtLt

X

95+50 TO 100+64

X

X X

X EC TYPE 3

X

X

X

69.93

X

MATERIALS

INCORPORATE

EC-1 5965

1960

59655965

3720

1960

PRODUCT (JUTE MESH)

ROLLED EROSION CONTROL 

STATION "S LINE"

85+00 TO 95+50 

85+50 TO 95+50 

91+92 TO 93+90 1960 1960 1960

ROLLS

FIBER

91+84 TO 94+10 390

EC TYPE 2 14,188

4686 4686 4686

5965 5965

158095+50 TO 100+00

28,887 28,887 28,887 48,485 5690 59655965

22.82

6.52

20.79

SQFT

EROSION CONTROL QUANTITIES

MATRIX) (SQFT)

(BONDED FIBER

EROSION CONTROL
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