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CONSTRUCTION DETAILS

C-1APPROVED FOR ESA FENCE WORK ONLY

STATION OFFSET SIDE

1 16+97.73 69.65’ Lt

2 17+17.07 58.68’ Lt

3 17+60.37 56.90’ Lt

4 17+84.72 57.81’ Lt

5 18+15.28 69.84’ Lt

6 18+40.91 75.85’ Lt

7 18+72.57 89.76’ Lt

8 19+14.07 87.43’ Lt

9 19+71.72 78.30’ Lt

10 20+38.91 49.47’ Lt
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SCALE: AS SHOWN

18" CMP
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CONSTRUCTION DETAILS
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4873.97’ Elev

22+04.27, 27.43’ Lt

4869.34’ Elev
22+03.08, 24.11’ Lt

PROFILE

PLAN

SCALE: 1" = 5’
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ROUTE 147
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Bot BACK OF FOUNDATION

"CL1" 22+03.08, 24.11’ Lt

Bot BACK OF FOUNDATION

"CL1" 22+35.01, 19.50’ Lt

Bot BACK OF FOUNDATION

"CL1" 22+79.2, 19.5’ Lt

TOP FACE OF WALL

"CL1" 22+35.05, 22.99’ Lt

ANGLE POINT

TOP FACE OF WALL

Beg ERS (CSP),

"CL1" 22+04.27, 27.43’ Lt

PE

PE

F

CENTER OF CSP ELEMENT

"CL1" 22+77.18, 21.49’ Lt

TOP FACE OF WALL

END ERS (CSP) 

"CL1" 22+78.6, 23.0’ Lt
F

F

F

SCALE:  1" = 5’ Horiz 

%12.3+

%12.3+

Exist EP

Exist EP

13

LOCATION #2

EARTH RETAINING SYSTEM (CSP)

LOCATION #2

EARTH RETAINING SYSTEM (CSP)

4872.05’ Elev

22+79.2, 19.50’ Lt

4876.60’ Elev

22+78.6, 23.00’ Lt

* SEE Sht C-2 FOR LOCATIOND
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PLAN

RAIL SPLICE

A

A

RAIL SPLICE

SLOT PATTERN IN RAIL ELEMENTSLOT PATTERN IN RAIL ELEMENT

 

 

6’-3"

 

6’-3"

 

8
"

 
 

RAIL ELEMENTS SPLICED AT 12’-6" INTERVALS

RAIL ELEMENT LENGTH = 13’-6 �"

TOP OF RAIL

ELEVATION

LAP RAIL ELEMENTS IN 

DIRECTION OF TRAFFIC

GROUND LINE OR SHOULDER

�

POST

 

�

POST

 

�

POST

 

 

6’-3"

 

6’-3"

 

SURFACING UNDER RAIL ELEMENT,

2
9
"
 
–
1
"

 

 

 

 

 

 

 

�  �" X 2 �" BOLT �  �" X 2 �" BOLT

 

METAL BEAM GUARD RAILING

SEE NOTE 4

SEE

NOTE 1

POST EMBEDMENT

DETAIL A

DETAIL B

TYPICAL ROADWAY

NARROW ROADWAY

SEE NOTE 2

SEE NOTE 2

INSTALLATION

INSTALLATION

6
’
-
0
"

7
’
-
0
"

HINGE

POINT

HINGE

POINT

2’-0" TO 3’-0"

3’-0" Min

BLOCK8"

8" BLOCK

RETAINING WALL SYSTEM

SEE NOTE 1

STEEL LINE POST

STEEL LINE POST

NOTES:

C-8NO SCALE

FROM TOP OF RAIL

MEASURE HEIGHT 

STEEL POST

WOOD OR 

OF GUARDRAILSLOPE WIT
HIN
 8’ 

D = 0’-2’

D = 2’-4’

D = 8’ or MORE

2
9
"
 
–
1
"

GRADE BREAK

D = 4’-8’ SEE NOTE 5

L

Y

W

X

Y

W

X

L

PARABOLIC FLARE OFFSETS

WX

L

=Y

2

2

BEGIN FLARE

BASE LINE (EDGE OF PAVED SHOULDER OR

OFFSET LINE OF EDGE OF TRAVELED WAY)

= OFFSET FROM BASE LINE

= MAXIMUM OFFSET

= DISTANCE ALONG BASE LINE

= LENGTH OF FLARE

SEE NOTE 6

FROM GRADE BREAK TO ADJUST FOR TRAJECTORY.

MEASURE HEIGHT OF GUARD RAIL BASED ON DISTANCE 

WHEN THERE IS A BREAK POINT IN FRONT OF GUARDRAIL 

D

GB TO FACE OF RAIL

D = DISTANCE, 

AT GRADE BREAK (GB)
MEASURE HEIGHT DETAIL

SEE NOTE 3

SEE NOTE 9

SECTION A-A

SEE NOTE 1

14

11.

 

10.

 

 

9.

 

 

 

8.

 

7.

 

6.

 

 

5.

 

4.

 

 

3.

 

 

2.

 

1.

DIMENSIONS FOR POST AND BLOCKS ARE NOMINAL.

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

FOR WOOD POST, TOENAIL BLOCKS TO POST WITH 2-16D GALVANIZED NAILS.

FOR POTENTIAL FUTURE ADJUSTMENTS OF RAILING HEIGHT.

ADDITIONAL HOLE IN UPPERMOST PORTION OF LINE POST IS

STANDARD RAILING SECTION AT THE TERMINAL HEIGHT.

TO TERMINAL SYSTEM END TREATMENT HEIGHT PLUS ONE 12’-6"

TRANSITION THE TOP OF RAILING HEIGHT AT A RATIO OF 120:1 

TO CONNECT RAILING TO TERMINAL SYSTEM END TREATMENT,

"RAIL ELEMENT SPLICE DETAIL" AND "SECTON THRU RAIL ELEMENT", 

FOR BOLTED CONNECTION OF RAIL ELEMENT TO BLOCK AND POST, SEE

WHEN HEIGHT OF GUARDRAIL IS MIN 32" ABOVE FINISH GRADE UNDER FACE OF RAIL.

PLACE RUB RAIL (GUARDRAIL ELEMENT) AS SHOWN

WILL BE DETERMINED BY THE ENGINEER.

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

INLINE WITH THE GUARDRAIL IF AUTHORIZED.

A SINGLE LINE POST POST MAY BE OFFSET UP TO 12"

FOR 8’ POST USE W6 X 15 STEEL POST.

TO CONSTRUCT GUARDRAIL SEE STANDARD PLAN A77N2.

FOR DETAILS OF STEEL LINE POSTS USED

FOR DETAILS, SEE REVISED STANDARD PLANS A77L2,A77M1, AND A77N2.  

IS THE SAME AS MIDWEST GUARDRAIL SYSTEM. 

STANDARD HARDWARE, ELEMENTS, AND POSTS USED TO CONSTRUCT GUARDRAIL,

Max 10:1 SLOPE IN FRONT OF GUARDRAIL.

BOLTED CONNECTION TO LINE POST
NO WASHER ON RAIL FACE FOR
APPROACH SIDE OF POST WEB.
STEEL POST WITH BOLT ON TRAFFIC
ELEMENT TO WOOD BLOCK AND
WITH HEX NUT. ATTACH RAIL
�" Ø BUTTON HEAD BOLT

STANDARD RAILING SECTION
GUARD RAILING

CONSTRUCTION DETAILS
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4
�

"
7
�

"

4�"

�

1
’
-
4
"

1’-6"

4�"9"

�" ´

2�" 2�"9"

1’-2"

1
�

"

END CAP (TYPE TC)

Hex NUTS

PLATE ‘A’PLATE ‘A’

HOLE PLACEMENT

1�" HOLES

NO SCALE

1. 

 

 

2.

 

 

 

 

 

3.

 

 

 

 

 

 

 

 

 

4.

 

5.

  

6.

  

7.

  

  

HOLES

1�"

CORNER

LONG EACH

WELD 1"

OR RAILING

CONCRETE BARRIER

END (SEE NOTE 3)

AND NUT ON THREADED

SPLICE BOLT WITH WASHER 

�" Ø BUTTON HEAD

�" ´

8"x4�"x�" ´

BACK PANEL
FRONT AND 

A

 

 

 

B

 
 

C

 

 D

SECTION A-A

TRANSITION RAILING (TYPE WB)

DETAIL A

DETAIL C

PLATE ‘A’
DETAIL B

LEGEND

BEAM ELEMENT

10 Ga THRIE

BEAM ELEMENT

12 Ga THRIE

BEAM ELEMENT

12 Ga THRIE

A B D

C

9"

1" Galv HS BOLTS, TOTAL 4

 

2
’
-
4
"

FG

1�" Ø Galv PIPE OR PVC PIPE SLEEVE 

No. T7

POST

No. T6

POST

No. T4

POST

No. T3

POST

Typ

2’-8"

No. T2

POST
No. T1

POST

(SEE NOTE 1)

WITH Hex NUT, Typ

�" Ø BUTTON HEAD BOLT

WITH 8" x 8" x 1’-2" WOOD BLOCK

10" x 10" x 6’-0" WOOD POST

CHAMFER

5" x 5"

T
y
p

1
’
-
0
"

ELEVATION

PLAN
(SEE NOTE 6)

THRIE BEAM ELEMENTS.

12 Ga AND 10 Ga

SANDWICHED BETWEEN

END CAP (TYPE TC)

FACE

VERTICAL 

No. T5

POST

WITH 6"x8" BLOCK

STANDARD 6’-0" POST

METAL BOX SPACER

METAL BOX SPACER (SEE DETAILS C AND D AND NOTE 7)

METAL BOX

SPACER

METAL BOX SPACER
DETAIL D

PAY LIMITS FOR TRANSITION RAILING (TYPE WB)

4�"4�"

� WOOD POST

  

9"

 

Typ

3’-1�"

BOLTS SLOT

� ANCHOR

 

7
�

"

5"x5" CHAMFER

2
’
-
1
�

"

SEE NOTE 6

END CAP (TYPE TC)

CONCRETE BRIDGE RAILING

�" Max EXPOSED THREAD.

WITH NUTS AND WASHERS.

�" x 4" MECHANICAL ANCHORS 

1" BOLTS AND PLATE ‘A’ CONNECTION

AND THRIE BEAM ELEMENTS FOR

1�" x 2�" SLOTS IN END CAP

  

SEE NOTE 2

1" 

WITH 8"x8"x 1’-10" BLOCK.

10"x10"x 8’-0" WOOD POST

RAIL ELEMENT (7’-3�"LENGTH).

ONE 10 Ga "W" BEAM

 

ONE 12 Ga THRIE BEAM ELEMENT.

 

THRIE BEAM ELEMENT.

ONE 10 Ga "W" BEAM TO

 

OVER ONE 10 Ga ELEMENT).

(ONE 12 Ga ELEMENT NESTED

NESTED THRIE BEAM ELEMENTS

(TYPE WB)
GUARD RAILING TRANSITION

CONSTRUCTION DETAILS

8" x 4�" x �" ´

4
�

"

3’-1�" Typ 3’-1�" 6’-3"
RAILING OR WALL

CONCRETE BRIDGE

WB TRANSITION

NOTE 3

S
E
E
 
N
O
T
E
 
7

5
" 

T
y
p

GUARDRAIL

STANDARD 

SEE NOTES 3 AND 4 SEE NOTES 5SEE DETAIL A

SEE DETAIL C

NOTES:

C-9

RAILING OR WALL SHOULD BE 17�".

THE METAL BOX SPACER PLUS THE WIDTH OF 

THE COMBINED DIMENSION FOR THE DEPTH OF 

THE WIDTH OF THE CONCRETE RAILING OR WALL. 

FROM 5�" TO 1�" AND IS DEPENDENT ON 

THE DEPTH OF THE METAL BOX SPACER VARIES 

 

BRIDGE RAILING. 

RAILING IS INSTALLED ON THE DEPARTURE END OF

10 Ga THRIE BEAM ELEMENTS WHERE TRANSITION

END CAP MAY BE INSTALLED OVER 12 Ga AND

HEIGHT TRANSITION RATIO OF 120:1. 

SECTION OF METAL BEAM GUARD RAILING WITH 

RAILING (TYPE WB) WILL BE A STANDARD RAILING

THE GUARD RAILING CONNECTED TO TRANSITION

 

THE TOP ELEVATION OF THE RAIL ELEMENT.

NO. T7 SHALL NOT PROJECT MORE THAN 1" ABOVE

THE TOP ELEVATION OF POSTS NO. T2 THROUGH

 

TO THE CONCRETE BARRIER OR RAILING.

SPLICE BOLTS ARE REQUIRED AT THE CONNECTION 

POST NO. T4 AND THE TOP 2 AND THE BOTTOM 2

AND NUTS ARE REQUIRED FOR RAIL SPLICES AT 

AND THE BOTTOM 4 SPLICE BOLTS WITH WASHERS

INCREASED UP TO 1�" Ø. ONLY THE TOP 4

SPLICE BOLT HOLES AT THESE LOCATIONS MAY BE

STANDARD  �" X 1�" SLOT SIZE. INTERIOR

THE CONCRETE BARRIER OR RAILING SHALL BE THE

SPLICES AT POST NO. T4 AND THE CONNECTION TO 

EXTERIOR SPLICE BOLT HOLES FOR RAIL ELEMENT 

 

TO 1" ABOVE TOP OF RAIL.

TAPER THE TOP OF THE ANCHOR BLOCK AT 4:1 

 

NUTS FOR CONNECTIONS TO POSTS. 

USE �" Ø BUTTON HEAD BOLTS AND HEX

A

A
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C-10

CONSTRUCTION DETAILS

(TYPE WB)

RAILING

TRANSITION

A AND B

SPACER, SEE DETAILS

STRAIGHT METAL BOX

(TYPE WB)

RAILING

TRANSITION

END CAP (TYPE TC) END CAP (TYPE TC)

5
 
�
" 

T
Y
P

OF BOLTED CONNECTION, TOTAL 4

´ ‘A’ FRONT AND BACK

OF BOLTED CONNECTION, TOTAL 4

´ ‘A’ FRONT AND BACK

FACE

VERTICAL

SLEEVE OR 1 �" DRILLED HOLES

1 �" Ø GALV PIPE OR PVC PIPE

WOOD BLOCK

8" X 8" X 1’-10"

SLEEVE OR 1 �" DRILLED HOLES

1 �" Ø GALV PIPE OR PVC PIPE

WOOD BLOCK

8" X 8" X 1’-10"

RAIL ELEMENT

THRIE BEAM
RAIL ELEMENT

THRIE BEAM

NUTS, TOTAL 4

WITH WASHERS AND

1" GALV HS BOLTS

NUTS, TOTAL 4

WITH WASHERS AND

1" GALV HS BOLTS

T
Y

P

1
2
"

T
Y

P

1
2
"

 

Typ

ELEVATION

CONNECTION DETAIL CC CONNECTION DETAIL AA

PLAN

GUARD RAILING CONNECTION TO BRIDGE RAILING WITHOUT SIDEWALK

FGFG

4 �"

Typ

9" 9" 9" 9"

3’-1 �" 3’-1 �" 3’-1 �" 3’-1 �"

4 �"

4 �"

4 �"

 

STRAIGHT METAL BOX SPACER

7
 
�

" 4
 
�

"

4 �" HOLE PLACEMENT

FRONT AND BACK PANEL

8" X 4 �" X  �" ´

DETAIL A

 �" ´

4 �"9"

1’-6"

1 �" HOLES

1
’
-
4
"

4
 
�

"

STRAIGHT METAL

BOX SPACER

 �

DETAIL B

SEE DETAIL B

10" X 10" X 8’-0" WOOD POST 10" X 10" X 8’-0" WOOD POST

NO SCALE

METAL BEAM GUARD RAILING

CONNECTIONS TO BRIDGE RAILINGS

WITHOUT SIDEWALKS DETAILS No. 2

T
Y

P

2
5
 
�

"

T
Y

P

2
5
 
�

"

NOTE:

 �" ´

PLATE ‘A’

1 �" HOLE

1
 
�

"

1’-2"

9" 2 �"
1. 

CORNER

LONG EACH

WELD 1"

8" X 4 �" X  �" ´

TAPER THE TOP OF THE ANCHOR BLOCK AT 4:1 TO 1" ABOVE TOP OF RAIL.
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C-11

17

NO SCALE

GROUND LINE

M
A

X

1
 
�

"

MIN

3"

MIN

2 �"

NOTES:

SEE NOTE 4

GUARDRAIL DELINEATION

 SEE STD PLAN A73C)
(FLEXIBLE POST, 

REFLECTOR

Min 3" x 1’-0"

DELINEATOR

4
’
-
0
"

2
9
"

T
Y

P

SLOPE

FLATTER

10:1 OR

TOP OF RAIL

RAIL

FACE OF 

MBGR DIKE POSITIONING

2"

MAX

4" MAX HEIGHT

HMA DIKE (TYPE F)

FACE OF DIKE

8"

BLOCK

SEE NOTE 2

HMA DIKE (TYPE C)

SEE NOTE 5

16d Galv NAILS

AND DELINEATION DETAILS
TYPICAL DIKE POSITIONING

GUARDRAIL
CONSTRUCTION DETAILS

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

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

GUARDRAIL DELINEATION TO BE USED WHERE SHOWN ON THE PROJECT PLANS.

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

DIKE OR CURB MUST BE PLACED IN THE STD POSITION UNLESS OTHERWISE SHOWN.

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,

 

RSP A87A. AND RSP A87B.

FOR CURB AND DIKE DETAILS, SEE REVISED STANDARD PLANS 
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CABLE CONNECTION
END PLATE

4"

4
"

NOTES:

1�" Ø HOLE

DETAIL A

8"x8"x�" ´ 

1.

2.

END ANCHOR ASSEMBLY
RAIL TENSIONING ASSEMBLY

METAL BEAM GUARD RAILING
CONSTRUCTION DETAILS

WOOD POST FROM DROPPING INTO THE TUBE.

INSTALLED IN THE HOLE IN THE 6’=0" LENGTH TUBE TO KEEP THE 

SHALL BE 5’-9".  A �" Ø HEX HEAD BOLT AND NUT SHALL BE 

PLATE SHOWN.  MINIMUM EMBEDMENT OF THE 6’-0" LENGTH TUBE 

PLACE OF THE 4’-6" LENGTH STEEL FOUNDATION TUBE AND SOIL 

WITHOUT A SOIL PLATE, MAY BE FURNISHED AND INSTALLED IN 

A 6’-0" LENGTH STEEL FOUNDATION TUBE, TS 8 x 6 x 3/16, 

3.

IN SOIL.

INSTALL LINE POST, STEEL FOUNDATION TUBE, AND SOIL PLATE

PLAN

END PLATE

CONNECTION

CABLE 

SOIL PLATE (WOOD POST SHOWN)

LINE POST

�" Ø ANCHOR CABLE

RAIL

TOP OF 1’-4"

6’-3"

3
�

"

4
’
-
4
"

(SEE NOTE 2)

ANCHOR ´

GROUND LINE

�" Ø ANCHOR 

CABLE (SEE NOTE 2)

2" Ø Std Galv PIPE IN

2�" Ø HOLE IN WOOD POST

BOLT WITH Hex NUT AND WASHER

�" Ø Hex HEAD BOLTS

SOIL PLATE

SEE DETAIL "A"

(SEE NOTE 3)

STEEL FOUNDATION TUBE

�" Ø x 9�" Hex HEAD

1
"

2
"

7�"

MBGR

7�" x 5�" x 3’-6�"

9
"

9
"

4
’
-
6
"

7
"

SEE NOTE 3

TUBE TS 8 x 6 x �

4’-6" STEEL FOUNDATION

LINE

OR GROUND

PAVEMENT

WOOD POST

TOP OF

WOOD POST

ELEMENT

�" – �" HOLE IN

ATTACH STEEL SOIL PLATE

TO STEEL FOUNDATION TUBE

HEAD BOLTS WITH Hex NUTS

(�" Ø HOLES IN PLATE AND

IN TWO SIDES OF THE TUBE

TO ACCOMMODATE Hex BOLT)

WITH �" Ø x 7�" Hex

1
9
�

"
1
6
�

"

2
2
�

"

1
6
"

5�"

CONNECTION TO POST

FACE FOR BOLTED

WASHER ON RAIL

THREADED END. NO

AND WASHER ON

BOLT WITH Hex NUT

�" Ø BUTTON HEAD

BOLT ATTACHMENT

�" Ø Hex HEAD

WOOD POST FOR

STEEL PLATE, 18" x 24"

SOIL PLATE �" THICK 

WOOD POST

7�" x 5�" x 3’-6�"

END ANCHOR

ASSEMBLY (TYPE SFT)

SEE RSP A77S3.

FOR DETAILS NOT SHOWN OF THE ANCHOR PLATE AND �" CABLE, 

2
9
"
 
–
1
"

6
�

"

6"

1’-0"

NO SCALE C-12

A

A
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C-13

PERSPECTIVE

ELEVATION

GUARDRAIL

G = TOP OF

 

 

2"

�
"

�
"

7"

�" ´

1�"

1�" Ø HOLES

1�" Ø 7
"

POST, 8’-0" LENGTH

HOLES

RAIL ELEMENT

SEE NOTE 7

(PROFILE ALONG RAIL)

ELEVATION

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 

3.

 
 

1.

2.
 

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 

9.

D D

BLOCKS FOR RUB RAIL.

USE STANDARD GUARDRAIL ELEMENTS WITH NO

3�"
W6x15 STEEL

SEE DETAIL B

´ WASHER

1�"x7"x�"

 ELEVATION

 GUARDRAIL

G = TOP OF

10.

11.

A B

 

 

 

C

SEE NOTE 7

SEE NOTE 2

15:1 FLARE RATE 

FLARE (Typ)

25’ PARABOLIC 

PLAN

RATE SEE NOTE 2

10:1 Max FLARE 

RAIL SEE NOTE 5

FIELD BEND RUB

HINGE POINT

SEE NOTE 2

ANGLE POINT
FLOWLINE OF DITCH

EDGE OF SHOULDER

6’-3" (
Typ)

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

12.

6" MIN AT FLOW LINE

 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.

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 

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

 
 

DETAIL BDETAIL A

10:1 Max 6:1 Max

4:1 Max

V
A

R

Max 10%

D
H

10:1 Max

H

H = 29" (MBGR)

H = 31" (MGS)

SEE NOTE 1

G = S + H - (10% x D)Max18" Max

6" Min COVER

REQUIRED

NO BOLT

SECTION C-C

SECTION D-D

SECTION A-A SECTION B-B

NOTE  11

 
2
"
-
7
"
 

 AND HEX NUT

WITH WASHER,

HEAD BOLT

5/8" BUTTON 

SEE NOTE 5

NO SCALE

A B

C

SEE NOTE 4

RUB RAIL
BLOCK (Typ). SEE NOTE 6

W6x9 x 6’ STEEL POST WITH 

BLOCK (Typ) SEE NOTE 3

W6x9 x 6’ STEEL POST WITHOUT 

SEE NOTE 10

NOT SHOWN

SEE A77N2 FOR DETAILS

W6x15 x 8’ STEEL POST 

NOTES:

19

S = SHOULDER ELEVATION

3
:1
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T
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R

(TYPE B)
END ANCHOR ASSEMBLY
CONSTRUCTION DETAILS
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END ANCHOR ASSEMBLY (TYPE B)

NON-TRAVERSABLE SLOPE.

THE END ANCHOR ASSEMBLY (TYPE B) SHOULD BE INSTALLED IN A 



1 2 3 4

E
C
 
1
0

+
3
4
.
7
8

10

N 4^33’37.7" E

965.362’

15

SCALE: 1" = 10’

C-14

BB 15+09.00

2019

21

SCALE: 1" = 20’

B
C
 
2
0

+
0
0
.
1
4

HP

ROUTE 147"CL1" LINE

"CL1" LINE ROUTE 147

ERS (CSP)

Beg Trans RAILING (TYPE WB)

18+78.75, 20.0’ Rt

SCALE: AS SHOWN

F

F

F

F F

F

F

F F F

C
C

C

C

C
C

C

C

MBGR SYSTEM #1

MBGR SYSTEM #2

MBGR SYSTEM #4

MBGR SYSTEM #5

Beg HMA DIKE (TYPE C)
"CL1" 9+62.16, 19.1’ Lt

Beg AFTS

’CL1" 9+65.27, 19.6’ Lt

Beg MBGR

Beg HMA DIKE (TYPE F)

END HMA DIKE (TYPE C)

END AFTS

’CL1" 10+03.00, 16.0’ Lt

END HMA DIKE (TYPE F)

"CL1" 11+82.00

MBGR ANGLE POINT

"CL1" 12+75.00, 16.0’ Lt Beg AFTS

END MBGR

"CL1" 13+21.83, 19.1’ Lt
Beg Trans RAILING (TYPE WB)

END MBGR

"CL1" 14+65.88, 20.3’ Lt

20.0’ Lt
"CL1" 14+78.38,

(TYPE WB)

RAILING 

END Trans 

20.0’ Lt

"CL1" 14+90.88, 

Beg Trans RAILING (TYPE WB)

"CL1" 18+78.75, 20.0’ Lt

Beg MBGR

END Trans RAILING (TYPE WB)

"CL1" 19+03.88, 20.0’ Rt 

END AFTS

24.0’ Rt 

"CL1" 19+54.05,

Beg AFTS

END MBGR

"CL1" 19+16.62, 20.0’ Rt 

END ANCHOR Assy (TYPE SFT)

Beg MBGR

"CL1" 14+53.38, 21.0’ Lt

REW

ROCK LINED CHANNEL

MBGR SYSTEM

CONSTRUCTION DETAILS

PLAN

PLAN

MBGR SYSTEM #3

20

END AFTS

"CL1" 13+58.90, 25.75’ Lt

F

F

Beg END ANCHOR Assy (TYPE B)

"CL1" 12+93.30, 30.9’ Rt

Beg MBGR
END END ANCHOR Assy (TYPE B)

"CL1" 13+80.8, 26.5’ Rt

Br No. 09-0079

HAMILTON BRANCH

APPROVED FOR GUARDRAIL WORK ONLY

Beg HMA DIKE (TYPE F)

Beg Trans RAILING (TYPE WB)

END MBGR

"CL1" 14+65.88, 20.0’ Rt

END HMA DIKE (TYPE F)

END TRANSITION RAILING (TYPE WB)

"CL1" 14+90.88, 20.0’ Rt

Beg AITS

END MBGR (STEEL POST 7’)

"CL1" 21+00.70, 20.0’ Lt

Beg MBGR (STEEL POST 7’)

END Trans RAILING (TYPE WB)

"CL1" 19+03.88, 20.0’ Lt
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C-15NO SCALE

 18" CMP
Exist

"CL1
" L

INE

ROUTE 147

F

F

F

F FC
C

C

C

C

MBGR SYSTEM #6

20.00’ Lt
"CL1" 22+99.35, 
ANGLE POINT

ANGLE POINT
"CL1" 22+35.06, 20.00’ Lt

Exist EP

Exist EP

Exist EP

Exist EP

CENTER OF MBGR POST
"CL1" 22+77.18, 21.49’ Lt

MBGR SYSTEM
CONSTRUCTION DETAILS

21

RADIUS = 538’

C

APPROVED FOR GUARDRAIL WORK ONLY

Beg END ANCHOR Assy (TYPE B)
END MBGR
"CL1" 24+14.5, 28.2’ Lt

END ANCHOR Assy (TYPE B)
"CL1" 24+85.13, 32.54’ Lt

Beg HMA DIKE (TYPE F)
END ANCHOR Assy (TYPE SFT)
Beg MBGR
"CL1" 21+99.42, 25.48’ Lt

END HMA DIKE (TYPE F)
"CL1" 22+83
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SCALE: 1" = 5’

CONSTRUCTION DETAILS

C-16

"CL1" LI
NE

ROUTE 147

22+00

F

F

F

F

INTERMITTENT STREAM

ESA

INTERMITTENT STREAMESA

ROAD CONNECTION PAVING

4871.95’ Elev
20.0’ Lt, 

BC 21+51.79, 4871.41’ Elev
20.9’ Lt, 
�À 21+55.72,

4870.88’ Elev
23.5’ Lt,
�À 21+58.91,

4870.34’ Elev
27.2’ Lt,
�À 21+60.75,

4869.80’ Elev
31.4’ Lt,

EC 21+60.94,

4872.18’ Elev
21+95.13, 23.8’ Lt

4870.36’ Elev
21+77.37, 34.6’ Lt 

4874.00’ Elev
22+15.61, 20.0’ Lt 

Exist 18" CSP

ERS (CSP)

MBGR

R=9.82’
 21+51.79, 29.8’ Lt

RADIUS POINT

REW

Exist EP

Exist EP

22

AND LAND OWNER
ACCESS POINT FOR UTILITES
Temp FENCE (TYPE ESA)

NO CONSTRUCTION ACCESS

Exist DIRT ROAD
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5.00’

5.00’

2
.
0
0
’

3
.
5
0
’

3
.
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0
’

FG

OG

OG

FG

ROCK SLOPE PROTECTION

CONSTRUCTION DETAILS

C-17NO SCALE

PLAN

PIER 3

PIER 2

COLUMN
�

COLUMN
�

5.00’

3.50’

5.00’

3
.
5
0
’

SECTION A-A

SECTION A-A
A

A

5.00’5.00’

5
.
0
0
’

5
.
0
0
’

PIER (TYPICAL)

3
.
5
0
’

LOCATION LENGTH WIDTH DEPTH 

FT FT FT TON SQYD

PIER 2 44.5 27.2 3.5 266.4

PIER 3 44.5 27.2 3.5 266.4

TOTAL 532.8*

ROCK SLOPE PROTECTION

23

(N) (N) (N)

755.7*

*INCLUDED ON QUANTITIES SHEET

392.3

363.4

NOTES:

2. (N) NOT A PAY ITEM, FOR INFORMATION ONLY.

1. FOR DETAILS NOT SHOWN, SEE STRUCTURES PLANS.

(1/2 TON, METHOD B)

ROCK SLOPE PROTECTION

(1/2 TON, METHOD B)

ROCK SLOPE PROTECTION
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NO SCALE

CONSTRUCTION DETAILS

C-18

NEW STRUCTURAL SECTION

0.80’ Cl 2 AB
0.45’ HMA (TYPE A)

TYPICAL MAINLINE PAVING CONFORM

50’

24

   OR METHODS TO PRODUCE THE REQUIRED TAPER.
5. IF AUTHORIZED, YOU MAY USE ALTERNATIVE MATERIALS  

   TAPERS WITH POLYESTER CONCRETE.
4. FOR TEMPORARY TAPERS ON BRIDGE DECKS AND APPROACH SLABS, CONSTRUCT TEMPORARY 

3. ROADWAY SURFACE IS THE TOP OF EXISTING SURFACE OR THE TOP OF THE PLANED SURFACE.

2. PERMANENT SURFACE MAY BE EXISTING OR NEW PAVEMENT.

   B. TEMPORARY TAPER WILL BE IN PLACE FOR MORE THAN 14 DAYS.

      IS UNSUITABLE FOR RAKING TO A MAXIMUM 0.02’ THICKNESS AT THE CONFORM.
   A. HMA MATERIAL SUCH AS RUBBERIZED, POLYMER MODIFIED OR OPEN GRADED

1. GRIND EXISTING SURFACES TO ACCOMODATE A MINIMUM TAPER THICKNESS OF 0.10’ WHEN EITHER:

LEGEND:

AND PLACE HMA MATERIAL (SEE NOTE 1)
IF NECESSARY, COLD PLANE ASPHALT CONCRETE PAVEMENT

(SEE NOTE 4)
HMA MATERIAL (TEMPORARY TAPER)

SLOPE  

SLOPE RATIO Horiz/Vert

0-0.10’

GREATER THAN 0.10’

70:1

160:1

 

V
e
r
t

SEE NOTE 1

Vert

TEMPORARY

FOR TEMPORARY CONSTRUCTION TAPERS

TYPICAL PAVING CONFORM

Horiz

SEE NOTE 3

SEE NOTE 2

PERMANENT

NEW OR EXISTING SURFACE

ROADWAY SURFACE

 

Var 0.20’– TO 0.25’– HMA (TYPE A)
0.20’ CPACP

CROSS SLOPE
MATCH DESIGN PROFILE AND 

NOTES:

CROSS SLOPE
MATCH DESIGN PROFILE AND 
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NO SCALE

DRAINAGE DETAILS

DD-1

3’

3:1 3:1

A

A

SECTION A-A

SECTION C-C

FL

3’

FL

0.85’ CL2 AB
0.30’ HMA

LENGTH WIDTH DEPTH

FT FT FT

35.8

PLACE HMA (Misc AREA)

4830

BB

SECTION B-B+
1
8
.
4

+
2
4
.
4

FG

2
’

2’6’35’

Vol *

* INCLUDED ON QUANTITIES SHEET.

* INCLUDED ON QUANTITIES SHEET.

MATCH Exist EP
END HMA (Misc AREA)

"CL1" 9+72.50, 14.0’ Lt

MATCH Exist EP
Beg HMA (Misc AREA)
"CL1" 9+39.51

4837.1’ Elev
FL "CL1" 9+39.12, 25.6’ Lt

4837.30’ Elev
"CL1" 9+45.50, 31.7’ Lt

"CL1" 9+62.48, 19.2’ Lt

Beg HMA DIKE (TYPE C)
4837.7’ Elev
"CL1" 9+62.16, 19.1’ Lt

Beg HMA DIKE (TYPE F)
END HMA DIKE (TYPE C)

END PLACE HMA (Misc AREA)
"CL1" 10+03.02, 16.0’ Lt

MATCH Exist EP
"CL1" 9+72.50, 16.0’ Lt

F

F

F

C

C

C

2
’

6’

3’

SECTION D-D

FL

3’

2
’

2% 2%

RSP (No. 2, METHOD B)

RSP (No. 2, METHOD B)

TON

–%2–%2

8.4’4.3’

(No. 2, METHOD B)
ROCK SLOPE PROTECTION

(No. 2, METHOD B)
ROCK SLOPE PROTECTION

25

Beg CONFORM
"CL1" 9+60.0

SEE DETAIL SHT C-2
FOUNDATION DRAINAGE EXIT
"CL1" 10+21.4

6’ X 6’ RSP (No.2 METHOD B)

RSP (No.2 METHOD B)

LENGTH WIDTH DEPTH

FT FT FT

6.22’6’

Vol *

6’

TONSta

10+21.4

LOCATION

Beg RSP (No.2, METHOD B)
FL "CL1" 19+16.89, 48.15’ Rt

D

D

F

F

C

BC FL "CL1" 19+29.36, 37.4’ Rt

R=30.0’

C END RSP (No.2, METHOD B)
EC FL "CL1" 19+45.72, 30.0’ Rt

F
C

APPROVED FOR DRAINAGE WORK ONLY
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NO SCALE

DRAINAGE DETAILS

DD-2

LENGTH WIDTH DEPTH
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FEDERAL SIGN CODES ARE SHOWN.

SIGNS SHOWN WITH (CA) INDICATE CALIFORNIA SIGN CODES, OTHERWISE

EXACT SIGN LOCATIONS TO BE DETERMINED BY THE ENGINEER.
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C23B (CA) SIGN PANEL DETAIL
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CONSTRUCTION AREA SIGNS (STATIONARY MOUNTED)

SIGN CODE PANEL SIZE SIGN MESSAGE No. AND SIZE OF POSTS No. OF SIGNS
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48" X 48"
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2 - 4" X 6" 2A
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W20-1 ROAD WORK AHEAD
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TRAFFIC CONES
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NIGHT TIME WORK, NO WORK

PORTABLE SIGN

24" x 24"

* C31A (CA), C27 (CA)
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DOUBLE POST GROUND SIGNS SINGLE POST GROUND SIGNS

FOR DETAILS NOT SHOWN, REFER TO THE STANDARD PLANS.

1.

2.

3.

4.

5.

6.

7.

8.

DRIVE RIVET
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SEE NOTE 3

2"

2.5"

Max Sq Ft OF SIGN

70 MPH WIND SPEED

2"

2.5"

70 MPH WIND SPEED

Max Sq Ft OF SIGN

3
"

10"

1.8" Min - 2.2" Max

8
"

FASTENER DETAILS

METAL SIGN POST INSTALLATION DETAILS

8
"

1.8" Min - 2.2" Max

BACK BRACE MOUNTING DETAIL

(POST SIZE, SEE CHART BELOW)

TWO POSTS INSTALLATION

(POST SIZE, SEE CHART BELOW)

SINGLE POST INSTALLATION
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E

HEIGHT TO BOTTOM OF SIGN

60" 72" 84" 96" 108" 120"
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O

S
T
 

S
I
Z

E

HEIGHT TO BOTTOM OF SIGN

60" 72" 84" 96" 108" 120"

NOTES:

METAL SIGN POST DETAIL

USE A 2�" Sq TUBE x 30" LONG, �" THICK ANCHOR FOR 2" POSTS. 

USE A 3" Sq TUBE x 3’ LONG, �" THICK ANCHOR FOR 2-1/2 " POSTS.

2-1/2" POSTS SHALL BE USED IN SIDEWALK AND HIGH PEDESTRIAN USE PLACEMENTS.

SIGN DETAILS

18 16 14 12 10 8

35 32 28 24 21 21

10.5 10 8.7 7.4 6.2 5

16 16 16 16 12 12

NO SCALE

AND RECAP WITH LIKE MATERIAL, MATCHING EXISTING THICKNESS.

REMOVE EXISTING AC OR PCC, DRIVE ANCHOR SLEEVE INTO SOIL

SIGN PANEL

FLAT WASHER
NUT

BACK BRACE

METAL POST

BOTTOM OF SIGN

HEIGHT TO

BOTTOM OF SIGN

HEIGHT TO

ANCHOR SLEEVE

METAL POST

SEE NOTE 2

SEE NOTE 2

EXISTING AC OR PCC

ANCHOR SLEEVE

SEE NOTE 2

ANCHOR SLEEVE

PCC

(SEE NOTE 8)

INSTALLATION IN SOIL (PCC)

     

INSTALLATION IN EXISTING AC OR PCC 

AND POST INTO ANCHOR. INSTALL CORNER BOLT OR DRIVE RIVETS INTO THE SIDES FACING TRAFFIC.

USE A �" CORNER BOLT OR TWO DRIVE RIVETS TO FASTEN ASSEMBLED SIGN

ARE 1" ON CENTER ON ALL SIDES, 2-1/2" POSTS ARE 12’ AND 14’ IN LENGTH.

2-1/2" POSTS ARE TO BE �" THICK, PERFORATIONS OF �" IN DIAMETER

ARE 1" ON CENTER ON ALL SIDES, LENGTHS ARE 10’ AND 12’.

2" POSTS ARE TO BE �" THICK, PERFORATIONS OF �" IN DIAMETER

OR SIDEWALKS.

ALL ANCHOR SLEEVES SHALL BE EMBEDDED IN PCC, EXCEPT FOR INSTALLATIONS IN PAVEMENTS
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1. (N) - NOT A SEPARATE PAY ITEM, FOR INFORMATION ONLY

NOTE:

No.

SIGN SIGN CODE
SIGN MESSAGE/DESCRIPTION

SIZE

PANNEL  LENGTH (N)

POST SIZE AND

SIGN

ROADSIDE

REMOVE

METAL ONE POST

Fed CA In x In IN FT EACH EACH

1-1 W5-2 NARROW BRIDGE 1

1-2 W1-4 CURVE RIGHT 1

W13-1 45 MPH

1-3 W1-4 CURVE RIGHT 1

W13-1 45 MPH

1-4 W1-2 CURVE RIGHT 1

W13-1 40 MPH

1-5 W1-2 CURVE RIGHT 1

W13-1 40 MPH

1-6 G11-5 HAMILTON BRANCH, BR 9-65 1

1-7 G11-5 1

1-8 G11-5 HAMILTON BRANCH, BR 9-65 1

1-9 G11-5 1

2-1 W5-2 NARROW BRIDGE 1

2-2 W1-2 CURVE LEFT 1

W13-1 40 MPH

2-3 W1-2 CURVE LEFT 1

W13-1 40 MPH

TOTAL 5 7

No.

SHEET

No.

SIGN SIGN CODE
SIGN MESSAGE/DESCRIPTION

L x D

SIZE

PANNEL

S
I

N
G

L
E
 
 

F
A

C
E

D

SIGN FACING MATERIAL

BACKGROUND LEGEND
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R
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R
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P
E

R
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T
R
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E
F

L
E

C
T
I

V
E

Fed CA INCHES SQFT SQFT

PD-1

1-3
W1-4 CURVE RIGHT X Fl YELLOW XI BLACK 9.00 9.00

W13-1 45 MPH X Fl YELLOW XI BLACK 6.25 6.25

1-5
W1-2 CURVE RIGHT X Fl YELLOW XI BLACK 9.00 9.00

W13-1 40 MPH X Fl YELLOW XI BLACK 6.25 6.25

1-7 G11-5 X WHITE IX BLACK

1-9 G11-5 X WHITE IX BLACK

PD-2 2-3
W1-2 CURVE LEFT X Fl YELLOW XI BLACK 9.00 9.00

W13-1 40 MPH X Fl YELLOW XI BLACK 6.25 6.25

TOTAL 45.75 45.75
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E

SIGN QUANTITIES

SQ-1

ROADSIDE SIGN PANEL QUANTITIES

ROADSIDE SIGNS

SIGN
ROADSIDE

36 x 36

36 x 36

30 x 30

36 x 36

30 x 30

36 x 36

30 x 30

36 x 36

30 x 30

44 x 24

44 x 24

44 x 24

44 x 24

36 x 36

36 x 36

30 x 30

36 x 36

30 x 30

36 x 36

30 x 30

36 x 36

30 x 30

44 x 24

44 x 24

36 x 36

30 x 30

HAMILTON BRANCH, BR 9-0079

HAMILTON BRANCH, BR 9-0079

HAMILTON BRANCH, BR 9-0079

HAMILTON BRANCH, BR 9-0079

ABBREVIATIONS:

FLUORESCENT

FEDERAL

Fl

Fed

12

12

9

9

12

2.5x2.5

2.5x2.5

2.5x2.5

2.5x2.5

2.5 x2.5

UNFRAMED)

 (0.063"-

ALUMINUM SIGN

SHEET

FURNISH SINGLE

SQFT

7.33

7.33

14.66

37

(TYPE XI)

SHEETING

RETOREFLECTIVE

FOR

UNFRAMED)

 (0.063"-

ALUMINUM SIGN

SHEET

FURNISH SINGLE
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Q-1

SUMMARY OF QUANTITIES

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

NOTE:

ROADWAY QUANTITIES

E
M

B
A

N
K

M
E

N
T
 
(

N
)

P
A

V
E

M
E

N
T
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O

L
D
 

P
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E
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K
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P
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A
)
 

T
A

C
K
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(
M
I
S

C
E
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E
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R

E
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)

P
L
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E
 

H
O

T
 

M
I

X
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S

P
H
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L

T
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S
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(
T
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E
 

C
)

P
L

A
C

E
 

H
O

T
 

M
I

X

D
I

K
E
 
(
T

Y
P

E
 

F
)

P
L

A
C

E
 

H
O

T
 

M
I

X
 

A
S

P
H

A
L

T

Beg END CY CY SQYD TON TON TON SQYD LF LF

36.5 41

90.1

188.0 1778

20.2

TOTAL 298.3 36.5 41 288

RETAINING WALL QUANTITIES METAL BEAM GUARDRAIL QUANTITIES

"CL1" LINE

STATION

T
R

E
A

T
E

D
 

W
O

O
D
 

W
A

S
T

E

(
T

Y
P

E
 

W
B
)

T
R

A
N

S
I
T
I

O
N
 

R
A
I
L
I

N
G

Beg END Lt Rt LF LB LF EA EA EA LF EA

1 9+65.27 13+62.38 X 1

1

2 12+93.30 14+90.88 X 65 1452 1

3 14+53.38 14+90.88 X 65 1452 12.5 1 1

4 18+78.75 21+55.18 X 313 1661 1

5 18+78.75 19+54.05 X 109 990 12.5 1 1

6 20+99.42 24+85.13 X 1

TOTAL 552 5555 3 1 2 4

"CL1" LINE

STATION

Beg END Lt Rt SQFT SQFT FT

1 10+18.79 11+79.50 X 803.6 5

20+39.18 21+51.79 X 244

2 X 4

TOTAL 244

"CL1" LINE

STATION

R
A
I
L
 

E
L

E
M

E
N

T
 

W
A

L
L

2499334

10

1535

2104 3.65

31

22+04.27 22+89.47 313.4

1117

1581

1300

7

5145

74

(
T

Y
P

E
 

S
F

T
)
 

E
N

D
 

A
N

C
H

O
R
 

A
S

S
E

M
B

L
Y

300.0

212.0

624.5

EA CY CY

52

25

21

10

A
M

O
U

N
T
 

O
F
 

C
O

N
C

R
E

T
E
 

B
O

T
T

O
M
 

O
F
 

C
S

P

5

11

L
E

N
G
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H
 

O
F
 

C
S

P
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N
I
T
 

N
U

M
B
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R
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F
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P
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T

U
R

E
)
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I
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R
U

C
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U
R

E
)
 
 

(N) (N) (N) (N)

A
M

O
U

N
T
 

O
F
 

C
O

N
C

R
E

T
E
 

F
O

R
 

F
O
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N

D
A

T
I

O
N
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E

R
M
I

N
A

L
 

S
Y

S
T

E
M

A
L

T
E

R
N

A
T
I

V
E
 
I

N
-

L
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N
E

T
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R
M
I

N
A

L
 

S
Y

S
T

E
M

A
L

T
E

R
N

A
T
I

V
E
 

F
L

A
R

E
D

87.5

162.5

87.5

75.0

2.10

0.10

0.90

0.55

FT

BRIDGE PIERS

TON TON

DESCRIPTION

TOTAL

C-16

DD-16.2

62.2

SQYD

532.8755.7

755.7

F
A

B
R
I
C
 
(
C

L
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S
S
 
8
)
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C
K
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O
P
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P
R

O
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E
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T
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O
N

L
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C
A

T
I

O
N

No.

84

2913

125

8257*

R
O

A
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W
A

Y
 

E
X

C
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V
A

T
I

O
N
 
*

38
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E
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R
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O
D
 

B

(
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N
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N
o
.
 
2
,
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B

PROTECTION

ROCK SLOPE
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(
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E
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E
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6
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T
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B
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A
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G
U

A
R

D
R

A
I
L

200.0

200.0

9+60 10+10

10+10 15+09

18+61 29+80

29+80 31+20

ROCK SLOPE PROTECTION

DD-135.8

DD-22.7

DD-223.5

DRAINAGE DITCH

Fdn DRAINAGE EXIT

Fdn DRAINAGE EXIT

DRAINAGE DITCH

41.1

274 559 678 204

* INCLUDES 2466 CY OF ROADWAY STRUCTURAL SECTION 
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Q-2

SUMMARY OF QUANTITIES

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

NOTE:

(TYPE ESA)
TEMPORARY FENCE

DESCRIPTION

S
H

E
E

T

LF

L-1

L-2

9+72 TO 17+50

17+50 TO 31+00 2003

TOTAL 2563

DESCRIPTION

S
H

E
E

T

CY

L-1

30TOTAL

REMOVE CONCRETE

17+00 30

CONCRETE RUBBLE 

UNDER EXISTING 

BRIDGE

39

560

STATION
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N
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T
e

m
p
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R
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S
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L
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R
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E
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m
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C
O

V
E

R

Beg END EA LF LF LF LF LF SQYD

9+00.00 31+00.00 2 1000 2563 300 75 90 1000

TOTAL 2 1000 2563 300 75 90 1000
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ECL-1

40

SEQUENCE

STEP 1

STEP 2

ITEM
TYPEDESCRIPTION

MATERIAL

STEP 3

RATE

APPLICATION

FIBER WOOD 500 LB/ACRE

57 LB/ACRE

FERTILIZER

ORGANIC 

RELEASE

SLOW 
1500 LB/ACRE

FIBER WOOD

TACKIFIER PSYLLIUM

"UPLAND"

2,000 LB/ACRE

STEP 4

COMPOST 270 CY/ACRE

----

DEPTH

2"

2"

--

--

--

--

--

ROUGHEN SLOPE(N)

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

NOTE:

--

--

--

STEP 5

ORGANIC FERTILIZER 1500 LB/ACRE

PURE LIVE SEED

2000 LB/ACRE

--

SEQUENCE ITEM
TYPE

MATERIAL

DESCRIPTION    RATE

APPLICATION 

STEP 3

FIBER WOOD

TACKIFIER PSYLLIUM 175 LB/ACRE

DEPTH

STEP 1

2"

--

COMPOST 270 CY/ACRE

 TYPE B --

STEP 4

COCONUT COIR

RELEASE

SLOW

EROSION CONTROL (TYPE 3)

RECP (NETTING)(FLAP)

"UPLAND"

500 LB/ACRE

1,2,OR 3MEDIUM TEXTURE

57 LB/ACRE

--

--

--

--

40 LB/ACRE

STEP 1

ORGANIC FERTILIZER 1500 LB/ACRE

PURE LIVE SEED

135 LB/ACRE

1200 LB/ACRE

--

SEQUENCE ITEM
TYPE

MATERIAL

DESCRIPTION    RATE

APPLICATION 

FIBER WOOD

TACKIFIER PSYLLIUM 175 LB/ACRE

DEPTH

RELEASE

SLOW

"SWALE"

--

STEP 2

COMPOST/MEDIUM TEXTURE

WOODFIBER

"UPLAND")

(SEED MIX 

HYDROSEED

MEDIUM TEXTURE 1 OR 3

1

PURE LIVE SEED

"UPLAND")

(SEED MIX 

HYDROSEED

175 LB/ACRE

(TYPE 1)

HYDROMULCH

(TYPE 1)

HYDROMULCH

(TYPE 2)

HYDROMULCH

"SWALE")
(SEED MIX
HYDROSEED

STEP 2 --8" Dia BURLAP 2 --

8" Dia BURLAP 2

STEP 5

-- --

SEED
(COMMON NAME)

BOTANICAL NAME

(MINIMUM)

PERCENT GERMINATION

(SLOPE MEASUREMENT)

SEED PER ACRE

POUNDS PURE LIVE 

280

(CALIFORNIA BROME)

BROMUS CARINATUS
15

4

5

7

70

1080

(WHITE YARROW)

ACHILLEA MILLEFOLIUM

85

80

90

80

M
I

X
 

85

(MINIATURE LUPINE)

LUPINUS BICOLOR (INOCULATED)

(RUBBER RABBITBRUSH)

ERICAMERIA NAUSEOSA

8

(SULPHER-FLOWERED BUCKWHEAT)

ERIOGONUM UMBELLATUM

2

SEED MIX "UPLAND"

(DEER BRUSH) (COLD STRATIFIED)

CEANOTHUS INTEGERMUS

TOTAL 57

(SIX WEEKS FESCUE)

VULPIA MICHROSTACHYS

SEED
(COMMON NAME)

BOTANICAL NAME

(MINIMUM)

PERCENT GERMINATION

(SLOPE MEASUREMENT)

SEED PER ACRE

POUNDS PURE LIVE 
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I

X
 

SEED MIX "SWALE"

85 8
(BLUE WILDRYE)

ELYMUS GLAUCUS

(NARROW-LEAF MILKWEED)

ASCLEPIAS FASCICULARIS

3
80

85 2
(TUFTED HAIRGRASS)

DESCHAMPSIA CAESPITOSA

(RED FESCUE)

FESTUCA RUBRA

TOTAL 40

780
(SIX WEEKS FESCUE)
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(BLUE WILD RYE)

ELYMUS GLAUCUS

(CALIFORNIA BROME)

BROMUS CARINATUS
85 15

80 4

(SILVERLEAF LUPINE)

HETERANTHUS (INOCULATED)

LUPINUS ARGENTEUS VAR. 
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ECQ-1

EROSION CONTROL QUANTITIES

NOTE:

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

SHEET

EROSION CONTROL QUANTITIES

SQFT SQFT SQFT

COMPOST

LF

SOCK

COMPOST 

SQFT

ITEM

SLOPE (N)

ROUGHEN

SQFT

LOCATION

STATION Lt Rt

DESCRIPTION

"CL1" 9+97 TO 13+33EC-1

"CL1" 13+84 TO 15+30

"CL1" 18+46 TO 19+32

"CL1" 19+16 TO 21+45

"CL1" 23+00 TO 27+84

"CL1" 19+10 TO 28+90

TOTALS

REMARKS

SQFT

"UPLAND")

(SEED MIX 

HYDROSEED

 "SWALE")

(SEED MIX

HYDROSEED

"CL1" 18+63 TO 20+46

"CL1" 14+97 TO 15+30 2815

436

5939

7180

(TYPE 1)
HYDROMULCH

(TYPE 2)
HYDROMULCH

SQFT

"CL1" 11+93 TO 15+04 X 44

EC-2 "CL1" 18+46 TO 18+65 46

414

** QUANTITY DOES NOT INCLUDE COMPOST SOCK

"CL1" 24+61 TO 26+51

590

18 CY COMPOST**

266 CY COMPOST**

(TYPE 1)

EROSION CONTROL 

(TYPE 3)

EROSION CONTROL 

(TYPE 2)

EROSION CONTROL 

(FLAP)
(NETTING)

RECP

"CL1" 9+64 TO 15+29 X

X

X

X

X

X

X

X

EC-2

EC-2

X

"CL1" 24+88 TO 31+00 X

X

EC-1,2

EC-1,2

EC-1,2

EC-2,3

EC-3,4

EC-3,4

X

EC-2,3,4

EC-3,4

EC-2,3

5637 5637 5637 5637

9575 9575 9575 9575

387 387 387 387

1093 1093 1093 1093

4554 4554 4554 4554

11,202 11,202 11,202 11,202

1530 1530 1530 1530

1986

1102

7116

59397200

34

2815 2815 2815 1084

54

204

290636,793 42,732 42,732 17,3847200

35 CY COMPOST**

59 CY COMPOST**

3 CY COMPOST**

7 CY COMPOST**

28 CY COMPOST**

69 CY COMPOST**

10 CY COMPOST**

37 CY COMPOST**5939

7180

1986

1102

7116

17,38442,732
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SCALE: 1" = 50’
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TRAFFIC COUNT STATION
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DETAIL A

NO SCALE

AB

RC

SEE DETAIL A

SEE DETAIL B

+
5
0

APPROVED FOR ELECTRICAL WORK ONLY

DETAIL B

NO SCALE

AND PULL BOX PAVING

OBJECT MARKER (TYPE PB)

PB

   CONTACT RIGHT OF WAY ENGINEERING AT THE DISTRICT OFFICE.

1. FOR ACCURATE RIGHT OF WAY DATA,

NOTE:

LEGEND (THIS SHEET ONLY):

1 No. 5 TRAFFIC PULL BOX WITH TAMPER RESISTANT COVER.

1

TCS No. 406

LEGEND:

PB

COIL 10’ OF LOOP CONDUCTORS IN PULL BOX.
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E-2

PB

24"

2
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"

2" HMA

PULL BOX PAVING

24"

2
4
"

PB
FACING TRAFFIC

TARGET PLATE

P
B

1
2
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2�"

BLACK SERIES D LETTERS

TARGET PLATE WITH

WHITE (NON-REFLECTIVE)

(SEE Std PLAN A73B)

METAL POST
4
8
"

2
4
"

INSTALL SNOW POLE BRACKET.

TRAFFIC. SEE PULL BOX PAVING DETAIL.

PULL BOX PAVING ON SIDE AWAY FROM

NOTE: PLACE MARKER 2" OUTSIDE 

NO SCALE

AND QUANTITIES
ELECTRICAL DETAILS
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Extreme Event ¯ Factored 

g,n pn
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g,u R

   q    /q  for foundations on rock.

   is the one resulting in the highest ratio of q  /q  for foundations on soil, or

3. Controlling load combination for Strength, Construction, and Extreme Event Limit State

   highest ratio of q  /q  for foundations on soil, or q    /q  for foundations on rock.

2. Controlling load combinations for Service Limit State is the one resulting in the

   foundations on soil, or q    /q  for foundations on rock.
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CONCRETE:

 

 

 

 

 

SEISMIC LOADING:

 

LIVE LOADING:

  

DEAD LOAD:

  

SEISMIC DESIGN:

 

 

DESIGN:

 

 

 

 

See prestressing notes.

n = 8

f’ = 3.6 ksi

f = 60 ksi

 

Peak Ground Acceleration (PGA) = 0.37g

Moment Magnitude:  M   = 6.5

Soil Profile:  V   = 1850 ft/sec 

 

HL93 and permit design load.

 

Includes 35 psf for future wearing surface. 

 

Caltrans Seismic Design Criteria (SDC), Version 1.7, dated Apri 2013 

 

with California Amendments

AASHTO LRFD Bridge Design Specifications, 2012 edition 

3.  Contour interval = 0.10’.

- Indicates 10’ Intervals along station line.

A. Pearson G. Thornton

   from profile grade for polyester overlay.

   and have been adjusted by lowering �"

1.  Contours are for top of concrete deck,

12-04-14

2-3-15

11-30-15
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4858

PG&E

CALNEVA

Bridge Location #09-0065 (PN Points)

4865

SURVEY CONTROL

N 1,990,741.39

51.33’ Rt "CL1" LINE

Sta 18+58.22

Sta 14+44.52

SUHV8971

SUHV9042

Fnd  #6 Rebar w/ AL Cap

E 6,819,648.48

Elev=4865.85

Fnd  #6 Rebar w/ AL Cap

14.86’ Lt "CL1" LINE

N 1,991,159.05

E 6,819,615.40

Elev=4859.98
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(To be removed)
Br # 09-0065
Existing 
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C
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k

elevation at bridge

Water surface

Discharge 

Frequency

Base FloodDesign Flood
Flood/Flood of Record

Overtopping

Drainage Area : 172 Square Mile

HYDROLOGIC SUMMARY

50-Yr

N/A

100-Yr

6900 cfs

4806.81 ftN/A

N/A

N/A

N/A

VERT.DATUM

HORZ.DATUM SURVEYED

DRAFTED

PHOTOGRAMMETRY AS OF:

CHECKED

CHECKED

SCALE

PRELIMINARY INVESTIGATION SECTION

X

BY

BYBY

BY

ALIGNMENT TIES

1"=20’

Dist. Traverse Sheet

NAVD88

SHARON ZHENG 05/2014 LAWRENCE LEW05/2014

DISTRICTNAD83 (91.35) DON IVY   05/2014
FOUNDATION PLAN 

B. Huddleston

05/15/14 11-26-14 3

TO WESTWOOD

WW LOL

WW LOL

4844.0

4802.0

4802.04802.0

4802.0

4834.5

12-04-14

15+12.75

18+57.25

17+30
15+90

LEGEND:

       Indicates CIDH pile, not all piles shown

       Indicates bottom of footing elevation

parties should make their own investigation.

information is not warranted by the State and interested or affected 

prepared and are shown to meet federal requirements. The accuracy of said

Flood plain data are based upon information available when the plans were

E. Watson G. Lawson
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ELEVATION

PLAN

�" = 1’-0"

�" = 1’-0"

�" = 1’-0"

A

A

B. Huddleston

ABUTMENT 1 LAYOUT

6-5-14

"CL1" LINE

"CL1" LINE

WW LOL

WW LOL

Typ

1’-6"

T
y
p

2
3
’
-
0
"

Const Jt
OF BEARING PAD

MATCH THICKNESS

POLYSTYRENE,

EXPANDED 

SECTION A-A

FOOTING

EDGE OF

�" = 1’-0"

 

3
’
-
0
"

2 - #4

#4    @ 18

02/26/15

 

14’-0"

1’-3"

 

1’-6"

 

1’-6"

 

-5% Min

#5 @ 12#7    @ 12
7’-0"

#6 Tot 30 #6 @ 12

#9 @ 12

Pad

Brg

LEVEL

3" 3"

22’-0"

3
’
-
0
"

 

#5      @ 12

OUTSIDE FACE

#5 @ 18

TOP OF WINGWALL

WINGWALL ELEVATION

CURB

TOP OF BRIDGE RAIL

4

INTO FOOTING)

(EXTEND 2’-0"

#5 Tot 5, EACH FACE

INTO FOOTING)

(EXTEND 2’-0"

#5 Tot 5 

NO SCALE

BEARING PAD DETAIL

PAD DETAIL"

SEE "BEARING

DETAILS" SHEET

ON "ABUTMENT 

KEY DETAIL"

SEE "SHEAR

Typ

15’-0"

OF Ftg 

BOTTOM 

Abut 1 

� Brg 

SPACING

Brg PAD

Typ

1’-0"

Typ

1’-0"

PAD, Typ

� Brg 

3" @ Abut 4

2" @ Abut 1 Brg PAD

DETAIL X
NO SCALE

BEARING PAD

METAL BEYOND 

EXTEND SHEET 

Abut 

� Brg 

 

10’-4"

 

5’-9"

 

5’-9"

 

10’-4"

1
’
-
6
"

#4    @ 15

#5 Tot 8

SEE "DETAIL X"

 

4
’
-
0
"

FG

Abut 1 OR 4

� Brg 

BB OR EB

#5      @ 12

3
"
 
C
l
r

T
y
p

AS BEARING PAD

SAME THICKNESS

POLYSTYRENE 

EXPANDED 

Approx OG*

*

*

*

For bridge rail details, see "CALIFORNIA 

ST-20S BRIDGE RAIL DETAILS NO. 1-4" sheets.

For Geocomposite Drain Alternative, see

"ABUTMENT 4 LAYOUT" sheet.

Indicates epoxy coated reinforcement

NOTES:

1.

2.

3.

4.

*  

1

1

2
’
-
0
"

NOTE: Abutment 1 shown, Abutment 4 is similar.

4’-8"

 

7’-0"

 

7’-0"

 

3" Clr

Typ
1
’
-
0
"

 
2’-0"

 

UTILITY OPENING

BOTTOM OF KEY
WEEP HOLE

Approx FG

EXPANDED POLYSTYRENE

Abut BACKWALL

2’-3"

*

#4   @ 9 *

2
’
-
0
"

#5 X 7’-0" @ 15

Const Jt

#4 @ 24

6
"

� KEY

M

M

INSIDE FACE

#9 @ 9

*

*

*

#5
*

2 - #11 *

� Brg Abut

OPEN Jt IN CURB = DECK Jt WIDTH + �"2 - #9

FG
-5%

BLOCK (SEE NOTE 1)

CONCRETE TRANSITION 

1�

1

      others similer.

NOTE: Abutment 1 right side shown,

Galv SHEET METAL (SEE "DETAIL X")

AND COVER WITH 14 Ga

WITH SILICONE GREASE

COAT TOP OF Brg PAD 

For "SECTION M-M", see "ABUTMENT DETAILS" sheet.

A. Pearson G. Thornton

1
’
-
0
"JOINT FILLER 

�" EXPANSION 

13-2 

B0-13

13-1 

B0-13

3-1  

B0-3 

BEARING PAD

ELASTOMERIC 

13-1 

B0-3 

B7-10

3-1  

B0-3 

ELASTOMERIC BEARING PAD, Tot 4

STEEL REINFORCED

(ELASTOMER ONLY)

12" x 16" x 2�"

12-01-14

SEAL ASSEMBLY" SHEET

"a", SEE "STRIP JOINT

#4 @ 18

#4     @ 18

(SEE NOTE 4)

OR ALTERNATIVE

GEOCOMPOSITE
(10 BARS EACH LAYER)

#11 Cont Tot 20

19" x 23" @ Abut 4

16" x 20" @ Abut 1,

14 Ga Galv SHEET METAL,

JOINT SEAL ASSEMBLY

BLOCKOUT FOR STRIP 
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B. Huddleston

ABUTMENT 4 LAYOUT

6-9-14

PLAN

�" = 1’-0"

ELEVATION

�" = 1’-0"

"CL1" LINE

        

FG

Approx

                

WEEP HOLE, Typ

02-26-15 5

KEY

OF Ftg

BOTTOM 

OF Ftg

BOTTOM 

Typ

15’-0"

     

B0-3 

SHEET

ON "ABUTMENT DETAILS" 

SEE "SHEAR KEY DETAIL" SHEET

ON "ABUTMENT 1 LAYOUT" 

SEE "BEARING PAD DETAIL"

"CL1" LINE

WW LOL

Typ

1’-6"

T
y
p

2
3
’
-
0
"

FOOTING

EDGE OFSPACING

Brg PAD

Typ

1’-0"

Typ

1’-0"

PAD, Typ

� Brg 

U-4  

B7-10

OPENING

UTILITY

WW LOL

Abut 4

� Brg 

22’-0"

 

10’-2"

 

5’-9"

 

5’-9"

 

10’-2"

WEEP HOLE AND GEOCOMPOSITE DRAIN

FILTER FABRIC

WRAP AROUND

CEMENT TREATED   

TOWARD WALL

BOND TO

GEOCOMPOSITE  

DRAIN

PLASTIC PIPE

BO-3

3-1

Min

SHEET

3"

3
"

-2%
SEE

NOTE A
DETAIL "B"

DRAIN

DETAIL "A"

FINISHED

GRADE

BACKFACE OF

SEE NOTE B

TEE

CONNECTION

CAP, Typ

SEE NOTE B

ALTERNATIVE TO BRIDGE DETAIL

NOTES: 

A.

B.

10 MIL POLYETHYLENE

3" UNSLOTTED

4" Ø DRAIN

3" SLOTTED3
’
-
0
"

BOND 6" TO WALL.

CUT HOLE FOR 3" PIPE

1’-0"

1
’
-
0
"

3
"
 

M
i
n

PLASTIC PIPE

SLOPED

LEVEL OR 

ABUTMENT 

 WALL SECTION

DETAIL "A" DETAIL "B"

(SEE NOTE B)

PERMEABLE BASE

connection at each 4" Ø drain.

abutment. Cap ends of pipe. Provide "Tee"

3" Ø slotted plastic pipe continuous behind  

Geocomposite drain, cement treated permeable base, and

PAD, Tot 4

ELASTOMERIC BEARING

STEEL REINFORCED

(ELASTOMER ONLY)

16" x 20" x 3�"

3-1

GEOCOMPOSITE  

NO SCALE

4" Ø drains  located 3"– above finished grade.

NOTES:

Bridge railing not shown.

see "ABUTMENT 1 LAYOUT" sheet. 

For "SECTION A-A" and "WING WALL ELEVATION", 

2.

1.

A. Pearson G. Thornton

SECTION B-B

B B

A

A

(MR)

JOINT INFORMATION "a"  DIMENSIONS

LOCATION SKEW WINTER
SPRING 

& FALL
SUMMER

MOVEMENT
RATING

Abut 1

Abut 4

0

0

2�"

3�"

1�"

2�"

1�" 1�"

1�"2"
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B. Huddleston

�" = 1’-0"

SECTION M-M

 

1
’
-
0
"

 

2’-0"

WW LOL

BRIDGE RAIL 

CALIFORNIA ST-20S 

7-1-14

 

ABUTMENT DETAILS 

7-24-14 6

1

1

�" = 1’-0"  

D

C C

6
’
-
0
"

FILLER

1" Exp Jt

POLYSTYRENE

2" EXPANDED

1
’
-
0
"

D

#5     @ 9

8’-0"

Reinf

BACKWALL

ABUTMENT

Abut Reinf

Abut Reinf

WW LOL

POLYSTYRENE

2" EXPANDED

�" = 1’-0"

#5 Tot 5

#4

WW LOL

#4

SECTION D-D

 

1
’
-
6
"

SHEAR KEY DETAIL

#5    Tot 3

2’-6"

�" = 1’-0"

SECTION C-C

#5    Tot 3

2’-6"

#5     

12-02-14

INTO FOOTING)

(EXTEND 2’-0"
*

WINGWALL Reinf

#5 Tot 5

INTO FOOTING)

(EXTEND 2’-0"
*

3
’
-
0
"

OF SHEAR KEY)

(EXTEND TO TOP

Abut Reinf

#4 @ 18      

#4 

#4     Tot 3

6
’
-
0
"

Abut  

� Brg  

#5 Tot 5

INTO FOOTING)

(EXTEND 2’-0"
*

#9 WINGWALL Reinf

WINGWALL Reinf
*

WINGWALL Reinf
*

#9 WINGWALL Reinf

WINGWALL Reinf

#5 Tot 5

INTO FOOTING)

(EXTEND 2’-0"
*

#5 Tot 5

INTO FOOTING)

(EXTEND 2’-0"
*

Abut  

� Brg  

#5     @ 9

8’-0"

#5     

#5 Tot 5

INTO FOOTING)

(EXTEND 2’-0"
*

#4 @ 18

3 -#4   

WINGWALL Reinf

#5 @ 18

WINGWALL Reinf

#11    

OPTIONAL Const Jt

WINGWALL Reinf

#9 @ 9

INTO FOOTING)

(EXTEND 2’-0"
*

3
’
-
0
"

NOTE: Not all abutment reinforcement shown.

#11      Tot 2

*

#5 @ 18

#9 @ 9

#4
*@ 18

#4

Varies

BRIDGE RAIL CURB

RAILING Reinf *

(SEE NOTE 2)

*  Indicates Epoxy Coated Reinforcement.

G. ThorntonA. Pearson
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*
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*
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EDGE OF DECK

EDGE OF DECK

 �" = 1’-0"

ELEVATION

 �" = 1’-0"

PIER DETAILS NO. 1
J. Zhou

TOP REINFORCEMENT BOTTOM REINFORCEMENT

J

J

O

P P

JOINT FILLER

1" EXPANSION

3
"

C
l
r

3"

3
"

6
"

6" Max

Typ

SECTION N-N

SECTION J-J

�" = 1’-0"

� PIER

� PIER 

� COLUMN

"CL1" LINE

1
’
-
0
"

@ 6 5 @ 6

C
l
r

JOINT

CONSTRUCTION

4
�

"

*4�"
#11 Tot 9

*

4" FILLET, Typ

Tot 9, Typ

Clearance to main cap reinforcement

#6

#7 Tot 6

#6 Tot 8

� PIER

#8

#5 SPIRAL

4
’
-
6
"

05/22/14

O

EACH WAY

#10     @ 6 

�" = 1’-0"

#5 

7

PLAN OF CAP

� COLUMN

OPENING

UTILITY

FUTURE

1’-0"

#6 STIRRUP SPACING Max

N

N

@ 10 Max Max5 @ 6

1’-0"

@ 6

N
O
 

S
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I
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S
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N
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U
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R
E
I
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R
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E
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E

N
T

S
E
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O
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E
 
1

BOTTOM MAT)

(HOOK AROUND TOP AND 

ALL AROUND COLUMN, TYP

#5     @ 12 Max SPACING

EACH WAY

#6 @ 12 

4’-0"3"

#6 Tot 15

LIMITS OF 

AND DISTRIBUTION REINFORCEMENT

M
i
n

3
"

#10 Tot 32 
TO CLEAR P/S DUCTS)

(Reinf MAY BE ADJUSTED 

1’-0"

Typ

OMIT UPPER #5      BARS

#6       STIRRUPS 
EACH WAY (Typ)

#4 @ 8

BOTTOM SLAB FLARE

Typ

#6 Tot 8

#11 Tot 9

#7 Tot 6

#10 Tot 32 

� COLUMN

7
’
-
0
"

OR

#10 Tot 32 

9 - #6   , Typ

3’-0"

5-10 

B0-5 

5-11 

B0-5 

S-3  

B7-1 

 

8’-0"
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TOP REINFORCEMENT
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   BOTTOM REINFORCEMENT

   #10 @ 6, EACH WAY, 

3’-6" Ø KEY
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Dimension does not include �" polyester concrete overlay.
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SYMMETRICAL ABOUT "CL1" LINE 
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BRIDGE RAIL
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* Indicates Epoxy Coated Reinforcement.

Stain galvanized surfaces on bridge rail.
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Total Number of Girders

 

Distribution of prestress force (Pjack) between

girders shall not exceed the ratio of 3:2.

shall not exceed 725 kips.

 

 

Contractor shall submit elongation calculations

based on initial stress at

 

 

c
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Maximum final force variation between girders

=     � in

270 KSI Low Relaxation Strand:

PRESTRESSING NOTES

Concrete: f’   =     4000    psi @ 28 days
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X =   0.835   times jacking stress.
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1. All reinforcement #8 unless otherwise noted.

 

2. No lap splices allowed.

NOTES:

 

4. For other longitudinal reinforcement, see "TYPICAL SECTION" sheet.
 

   pier for top reinforcement.

   centerline of span for bottom reinforcement and centerline 

3. Number at ends of bars indicate the distance in feet from 

 

5. For location of "SECTION X-X", see "GIRDER LAYOUT" sheet.

* 

* 

* 

* SEE NOTE 6

JOINT SEAL ASEEMBLY, 

BLOCKOUT FOR STRIP 

26

26
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7
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7

14

17

16

19

18

16

*

#4     @ 9

4" FILLET

K. Stillmunkes V. Shostak
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   by the Engineer.

   accomodate installation of the Joint Seal Assembly as directed 

6. Diaphragm reinforcement may be adjusted as necessary to 

* Indicates epoxy coated reinforcement.
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(FOR HSS 8 X 4 X � RAIL)(FOR HSS 3 X 2 X � RAIL)

HSS 8 x 3 x �, Typ

HSS 3 x 2 x �, Typ

(FOR HSS 8 X 3 X � RAIL)

(FOR HSS 8 X 3 X � RAIL)

HSS 8 x 4 x �, Typ

HSS 3 x 2 x �, Typ

6-11-14

HSS 2 X 2 X �

HSS 5 X 2 X �

HSS 2 X 2 X �

HSS 5 X 2 X �

HSS 5 X 2 X �

HSS 2 X 2 X �

HSS 7 X 3 X �

HSS 7 X 3 X �

HSS 2� X 1� X �

HSS 2� X 1� X �

HSS 8 x 3 x �, Typ 

BACKUP PLATE

BACKUP PLATE

�" X 1" Min

TIGHT FIT

10-22-14        

DECK Jt WIDTH + �"
OPEN Jt TO MATCH

CJP

1-14-15

 2’-0" Min TO DECK Exp Jt 

SECTION I-I

I

I

I

I

January 2015

NOTES:

1.  HS bolts with nut and washers, snug 

   tightened, and thread locking system.

Plu02 147

HAMILTON BRANCH BRIDGE (REPLACE)

221602-4E6404

8.98

09-0079

ENGINEERING SERVICES

DIVISION OF

3576

02120000111

CALIFORNIA ST-20S BRIDGE RAIL

DETAILS NO. 4

2-3-15

P. VIJITAKULA

 54701

12-31-15

11/19/15

the project.

the responsible charge of the registered civil engineer for 

design and any modifications shown have been prepared under 

The selection and proper application of the component 

bridgemanuals/bridge-standard-detail-sheets/index.html

Refer to: http://dot.ca.gov/hq/esc/techpubs/manual/

Owner, a registered civil engineer in the State of California. 

prepared under the responsible charge of the Technical 

The components of this Bridge Standard Drawing have been 

11-30-15
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CALIFORNIA

STATE OF

DEPARTMENT OF TRANSPORTATION

STRUCTURE DESIGN

DIVISION OF ENGINEERING SERVICES

DESIGN BRANCH

UNIT:

PROJECT NUMBER & PHASE:

1

BRIDGE NO.

POST MILE

0 1 2 3 17 22

SHEET OF

CONTRACT NO.:

REVISION DATES

EARLIER REVISION DATES

DISREGARD PRINTS BEARING

MATERIALS AND GEOTECHNICAL SERVICES

03-06-14

Legend, and A10H for Rock Legend.

See 2010 Standard Plans A10F and A10G for Soil 

& Presentation Manual (2010 Edition).

the Caltrans Soil & Rock Logging, Classification, 

This LOTB sheet was prepared in accordance with 

09-0079

8.98

02-4E640402120000111

3643

15+00

16+00

17+00

18+00

19+00

N4°33’37.7"E

H
A

M
I
L

T
O

N
 

B
R

A
N

C
H
 

C
R

E
E

K

TOE OF CREEK SLOPE

PLAN

1" = 20’

BENCH MARK

� Rte 147

RC-13-004

3.8 3.83.8

RC-13-001 RC-13-002 RC-13-003 RC-13-005

F. Nguyen

R. Buell

3.4 3.4

Notes: 

   bottom of casing elevations.

   RC-13-001 through RC-13-003. Refer to the LOTB sheets for 

2. Casing was installed through the bridge deck for Borings 

   CA 95819.

   Department of Transportation, 5900 Folsom BLVD, Sacramento 

   available for viewing by the bidders at the California 

4. Rock core samples from the 2013 subsurface investigation are

02   Plu   147                     
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ATE

OF CALIF
ORNI

A

Martin

Jacqueline A.

TO WESTWOOD

   RC-13-001, RC-13-003 through RC-13-005. 

   No attempts were made to measure groundwater in Borings 

   Boring RC-13-002 at an approximate elevation of 4800 feet.

1. Groundwater was measured during the field investigation in 

   existing Abutment 1, Pier 2 and Pier 3.

   river channel and is being used as armor protection for the

   Slope Protection (up to 8 feet) exists on the banks of the 

   seen in and on the banks of the river channel. Very hard Rock 

3. Hard and very hard BOULDERS (up to 5 feet) and COBBLES were 

10/27/14

N 1,990,741.39

SUHV8971

SUHV9042

E 6,819,648.48

Elev=4865.85

N 1,991,159.05

E 6,819,615.40

Elev=4859.98

Sta 14+44.52

51.33’ Rt "CL" LINE

Fnd  #6 Rebar w/ AL Cap

Sta 18+58.22

14.86’ Lt "CL" LINE

Fnd  #6 Rebar w/ AL Cap

Vertical Datum: NAVD88

J. Kaump J. Thorne/J. Martin

8-22-14

TO CANYON DAM

"CL1" LINE

LOG OF TEST BORINGS 1 OF 6

HAMILTON BRANCH BRIDGE (REPLACE)

12/03/14

11-30-15
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CALIFORNIA

STATE OF

DEPARTMENT OF TRANSPORTATION

STRUCTURE DESIGN

DIVISION OF ENGINEERING SERVICES

DESIGN BRANCH

UNIT:

PROJECT NUMBER & PHASE:

1

BRIDGE NO.

POST MILE

0 1 2 3 18 22

SHEET OF

CONTRACT NO.:

REVISION DATES

EARLIER REVISION DATES

DISREGARD PRINTS BEARING

08-21-14

MATERIALS AND GEOTECHNICAL SERVICES

03-06-14

Legend, and A10H for Rock Legend.

See 2010 Standard Plans A10F and A10G for Soil 

& Presentation Manual (2010 Edition).

the Caltrans Soil & Rock Logging, Classification, 

This LOTB sheet was prepared in accordance with 

8-23-13

ERi = 71%

Terminated at Elev 4751.4’

15+00

8 1.4

35 1.4

16+00 17+00

 
 
 
 
 
�
 

R
t
e
 
1
4
7

5
.
5
’
 
R
t
 

S
t
a
 
1
5

+
1
8
.
0

"LOG OF TEST BORINGS 1 OF 6"

FOR PLAN VIEW, SEE

RC-13-004

4851.4’

09-0079

8.98

02-4E640402120000111

3643

Asphalt concrete (12") over Roadbase (4").

15 1.4

-BASALT BOULDER; Approx 1.7’; hard.

2 1.4

- dense.

20 1.4

20/2 1.4

RQD=24%

REC=80%

RQD=70%

REC=92%

RQD=84%

REC=84%

RQD=70%

REC=88%

RQD=98%

REC=98%

RQD=86%

REC=96%

RQD=72%

REC=86%

RQD=94%

REC=96%

RQD=54%

REC=90%

RQD=42%

REC=84%

RQD=100%

REC=100%

RQD=50%

REC=70%

RQD=48%

REC=72%

RQD=10%

REC=16%

-dark gray; fresh; hard; slightly fractured (dips 80^).

4850

4840

4830

4820

4810

4800

4790

4780

4770

4760

4750

4850

4840

4830

4820

4810

4800

4790

4780

4770

4760

4750

PROFILE

Vert:  1" = 10’

Horiz: 1" = 10’

F. Nguyen

J. ThorneR. Buell

little fines; Approx 20% BASALT COBBLES, Approx 4 to 6", hard; rootlets; (FILL).

CLAYEY GRAVEL with SAND and COBBLES (GC); medium dense; brown; fine and coarse angular GRAVEL; little from fine to coarse SAND; 

fine to coarse SAND; little fines; Approx 20% BASALT COBBLES, Approx 4 to 6", hard; (FILL).
CLAYEY GRAVEL with SAND and COBBLES (GC); medium dense; dark reddish brown; moist; fine and coarse angular GRAVEL; some from 

- very loose.

- medium dense.

- vesicles (�"-1.5").

- dark reddish gray; moderately hard and moderately soft; intensely fractured.

- hard; slightly fractured.

- moderately hard and moderately soft; intensely fractured.

IGNEOUS ROCK (BASALT); dark gray; fresh; hard; slightly fractured (dips 50^-70^); trace vesicles (�"); UC= 17,223 psi.

- gray; fresh; hard; slightly fractured (dips 40^).

IGNEOUS ROCK (BASALT); gray; fresh; hard; slightly fractured; trace vesicles (�"); UC= 10,931 psi.

SG

CR

RQD=0%

REC=20%

RQD=0%

REC=0%
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IGNEOUS ROCK (BASALT); gray; fresh; hard; slightly fractured (dips 30^); trace vesicles (�"); UC= 11,318 psi.

intensely fractured (dip 30^-50^); vesicles (�"-�"); trace brownish yellow mineral filled vesicles.

IGNEOUS ROCK (vesicular BASALT); dark reddish gray and dark gray; slightly and moderately weathered; hard and moderately hard; 

weathered mineral filled vesicles.

IGNEOUS ROCK (vesicular BASALT); gray; fresh and slightly weathered; hard; slightly fractured; vesicles (�"-�"); trace white 

fractured (dips 30^-70^); vesicles (�"-1").

IGNEOUS ROCK (vesicular BASALT); very dark gray and dark reddish gray; slightly weathered and fresh; hard; slightly and moderately 

12/03/14

- moderately fractured.

3.8

- slightly weathered and fresh; hard; moderately and intensely fractured (dips 30^-70^); UC= 5761 psi.

- slightly and moderately weathered; moderately hard and hard; trace vesicles (�"); CLAY infilling from Elev 4829.4’ to Elev 4829.1’.

subangular GRAVEL; little fine and medium SAND; little fines; white mineral filled vesicles).
IGNEOUS ROCK (BASALT); dark reddish gray; decomposed; soft; (CLAYEY GRAVEL with SAND (GC); medium dense; moist; fine and coarse 

  coarse SAND; little fines; white mineral filled vesicles.

- soft; decomposed; (CLAYEY GRAVEL with SAND (GC); moist; fine and coarse subrounded and subangular GRAVEL; little from fine to

- trace vesicles (�") from Elev 4818.4’ to Elev 4817.4’ and from Elev 4816.4’ to Elev 4814.4’.

IGNEOUS ROCK (BASALT); gray; fresh; hard; slightly and moderately fractured (dips 30^); trace vesicles (�"); UC= 14,963 psi.

30^-50^); vesicles (�"-1").

IGNEOUS ROCK (vesicular BASALT); dark gray and dark reddish gray; slightly weathered and fresh; hard; slightly fractured (dips 

soft; very intensely fractured; vesicles (�"-�"); vesicles filled with yellow weathered mineral.

IGNEOUS ROCK (vesicular BASALT); dark reddish brown; moderately and intensely weathered; moderately hard and moderately 

J. Kaump

        8-22-14

HAMILTON BRANCH BRIDGE (REPLACE)

LOG OF TEST BORINGS 2 OF 6

11-30-15
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CALIFORNIA

STATE OF
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DIVISION OF ENGINEERING SERVICES
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UNIT:
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1

BRIDGE NO.

POST MILE
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SHEET OF

CONTRACT NO.:

REVISION DATES

EARLIER REVISION DATES

DISREGARD PRINTS BEARING

08-21-14

MATERIALS AND GEOTECHNICAL SERVICES

03-06-14

Legend, and A10H for Rock Legend.

See 2010 Standard Plans A10F and A10G for Soil 

& Presentation Manual (2010 Edition).

the Caltrans Soil & Rock Logging, Classification, 

This LOTB sheet was prepared in accordance with 

3.8

8-22-13

ERi = 71%

Terminated at Elev 4705.8’

16+50

     � Rte 147

5.3’ Rt Sta 16+00.0

"LOG OF TEST BORINGS 1 OF 6"

FOR PLAN VIEW, SEE

RC-13-001

4853.8’

09-0079

8.98

02-4E640402120000111

3643

Air.

ASPHALT CONCRETE (3") over PORTLAND CEMENT CONCRETE (11").

4850

4860

4840

4830

4820

4810

4800

4790

4780

4770

4760

4750

4740

4730

4720

4710

4700

RQD=33%

REC=70%

RQD=78%

REC=96%

RQD=58%

REC=82%

RQD=100%

REC=100%

RQD=62%

REC=84%

RQD=76%

REC=100%

RQD=24%

REC=30%

RQD=70%

REC=88%

RQD=52%

REC=90%

RQD=78%

REC=100%

RQD=88%

REC=92%

RQD=60%

REC=92%

RQD=14%

REC=48%

RQD=76%

REC=100%

RQD=56%

REC=84%

RQD=30%

REC=40%

RQD=96%

REC=100%

RQD=50%

REC=64%

RQD=30%

REC=62%

RQD=64%

REC=76%
RQD=16%

REC=92%

RQD=88%

REC=100%

F. Nguyen

R. Buell

- dark reddish gray; slightly fractured (dips ~50^).

- CLAY infilling (3" thick).

- intensely fractured.

- reddish brown and gray; intensely fractured.
- gray; slightly fractured (dips ~ 50^).

IGNEOUS ROCK (vesicular BASALT); gray; fresh; hard; slightly fractured (dips ~30^); vesicles (�" - �").

- intensely fractured.

17+50

4850

4860

4840

IGNEOUS ROCK (BASALT); very dark gray to dark reddish brown; slightly weathered; hard and moderately hard; intensely fractured.

SAND; little fines; oxide staining.

CLAYEY GRAVEL with SAND (GC); dark reddish brown; moist; from angular to subrounded fine and coarse GRAVEL; some fine to coarse 

- gray and grayish brown; slightly weathered; hard; very intensely fractured (dips ~ 30^- 50^); trace vesicles (�"-�")

02   Plu   147                     
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PROFILE

Vert:  1" = 10’

Horiz: 1" = 10’

4830

4820

4810

4800

4790

4780

4770

4760

4750

4740

4730

4720

4710

4700

CR

- dark red; slightly weathered; hard; moderately and intensely fractured; vesicles (�" - �").

subrounded and subangular GRAVEL; little fine and medium SAND; some fines; PP= 1.5 tsf); UC= 8116 psi.

layers (Approx 0.5’ thick) of dark reddish brown; decomposed; soft (CLAYEY GRAVEL with SAND (GC); stiff; moist; fine and coarse 

IGNEOUS ROCK (BASALT); very dark gray; slightly weathered; hard; slightly fractured (dips ~70^); vesicles (�") with alternating 

trace vesicles (�"); UC= 14,501 psi.

IGNEOUS ROCK (BASALT); very dark gray; fresh; hard; very slightly fractured; fractures filled with CLAY and fine subangular GRAVEL; 

IGNEOUS ROCK (BASALT); very dark gray; fresh; hard; moderately and slightly fractured; slightly vesicular (�" - �"); UC= 4502 psi.

white mineral; UC= 1949 psi.
IGNEOUS ROCK (vesicular BASALT); very dark gray; slightly weathered; hard; slightly fractured; vesicles (�" - �") filled with 

- gray.

- gray; slightly fractured.

- dark reddish gray; intensely fractured (dips ~ 30^- 50^).

- UC= 3341 psi.

- dark reddish gray; UC= 3872 psi.

J. Thorne/ J. Martin

15+50

trace vesicles (�"-�").

IGNEOUS ROCK (BASALT); gray and dark reddish gray; fresh and slightly weathered; hard; moderately fractured (dips ~ 30^- 50^); 

  coarse GRAVELS; trace vesicles (�" - �"); UC= 4502 psi.

- slightly weathered; moderately and intensely fractured (dips ~30^); fractures infilled (2-4") with CLAY, SAND and rounded fine and

12/03/14

J. Kaump

  GRAVEL; little fine SAND; PP= 1.5 - 2.0 tsf).

- dark reddish brown; decomposed; soft (GRAVELLY lean CLAY with SAND (CL); stiff; moist; some fine and coarse subrounded and subangular

stiff; moist; fine and coarse subangular and angular GRAVEL; little from fine to coarse SAND; little fines; PP= 2.0 tsf).

IGNEOUS ROCK (BASALT); dark gray to dark reddish brown; decomposed; moderately hard and soft; (CLAYEY GRAVEL with SAND (GC); 

  fractures infilled with CLAY (1" thick), slightly vesicular (�" - �"); vesicles filled with CLAY.

- dark grayish brown; intensely weathered; from hard to moderately soft; intensely and very intensely fractured (dips ~70^); 

        8-22-14

HAMILTON BRANCH BRIDGE (REPLACE)

LOG OF TEST BORINGS 3 OF 6

11-30-15
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CALIFORNIA

STATE OF

DEPARTMENT OF TRANSPORTATION

STRUCTURE DESIGN

DIVISION OF ENGINEERING SERVICES

DESIGN BRANCH

UNIT:

PROJECT NUMBER & PHASE:

1

BRIDGE NO.

POST MILE

0 1 2 3 20 22

SHEET OF

CONTRACT NO.:

REVISION DATES

EARLIER REVISION DATES

DISREGARD PRINTS BEARING

08-21-14

MATERIALS AND GEOTECHNICAL SERVICES

03-06-14

Legend, and A10H for Rock Legend.

See 2010 Standard Plans A10F and A10G for Soil 

& Presentation Manual (2010 Edition).

the Caltrans Soil & Rock Logging, Classification, 

This LOTB sheet was prepared in accordance with 

3.4

8-21-13

ERi = 86%

Terminated at Elev 4697.1’

17+00 19+00

     � Rte 147

6.9’ Rt Sta 17+23.0

"LOG OF TEST BORINGS 1 OF 6"

FOR PLAN VIEW, SEE

RC-13-002

4857.1’

09-0079

8.98

02-4E640402120000111

3643

Air
4850

4860

4840

4830

4820

4810

4800

4790

4780

4770

4760

4750

4740

4730

4720

4710

4700

RQD=46%

REC=100%

RQD=40%

REC=100%

RQD=18%

REC=78%

RQD=64%

REC=100%

RQD=16%

REC=100%

RQD=36%

REC=70%

RQD=94%

REC=94%

RQD=90%

REC=90%

RQD=34%

REC=90%

RQD=36%

REC=70%

RQD=32%

REC=70%

RQD=30%

REC=66%

RQD=75%

REC=100%

RQD=60%

REC=100%

J. Martin

F. Nguyen

R. Buell

18+00

4850

4840

4820

4810

4800

4790

4780

4770

4760

4750

4740

4730

4720

4710

4700

4690

4830

4690

ASPHALT CONCRETE (3") over PORTLAND CEMENT CONCRETE (bridge deck 11").

- reddish gray and gray; slightly weathered; hard; moderately fractured (dips ~30^; vesicles (�" - �"); trace white mineral in vesicles.

SANDY lean CLAY (CL); soft; red; moist; some fine SAND; PP= 0.25 tsf.

SILTY SAND (SM); yellowish red and strong brown; moist; fine and medium SAND; little fines; heavy oxide staining.

IGNEOUS ROCK (vesicular BASALT); gray; fresh and slightly weathered; hard; moderately and intensely fractured (dip ~30^); vesicles (�"-�").

- dark greenish gray; fresh; hard and very hard.

- dark greenish gray; fresh; hard and very hard.

- yellowish brown; decomposed; soft; (SILTY SAND (SM); moist; fine SAND; some fines; trace subangular GRAVEL).

RQD=62%

REC=100%

RQD=26%

REC=82%

CLAYEY GRAVEL with SAND (GC); dark yellowish brown; moist; fine and coarse subangular and subrounded GRAVEL; little from fine to coarse subrounded SAND; little fines.

IGNEOUS ROCK (vesicular BASALT); reddish gray and dark reddish gray; slightly weathered; hard; slightly fractured; vesicles (�"- �"); trace white mineral filled vesicles.

PROFILE

Vert:  1" = 10’

Horiz: 1" = 10’

IGNEOUS ROCK (vesicular BASALT); reddish gray; moderately weathered; moderately hard and hard; intensely fractured; vesicles (�" - �"); vesicles filled with white mineral.

dark reddish brown; moist; fine and medium SAND; little fine BASALT GRAVEL.
IGNEOUS ROCK (BASALT); gray; fresh; hard; intensely fractured; trace vesicles with alternating layers (0.5’ thick) of Poorly-graded SAND with SILT and GRAVEL (SP-SM); 

GRAVEL; little fine SAND; trace hard METAVOLCANIC COBBLES; heavy oxide staining; black mineral).
METAMORPHIC ROCK (METAVOLCANIC); moderately bedded; strong brown; decomposed; soft and very soft; (CLAYEY GRAVEL with SAND (GC); moist; fine and coarse hard subangular 

- vesicles filled with white mineral.

- UC= 5,305 psi.SG

IGNEOUS ROCK (BASALT); gray; slightly weathered and fresh; hard; slightly fractured; trace vesicles; UC= 7303 psi.

- UC= 2540 psi.

- gray; slightly weathered; hard; moderately fractured (dips ~30^-70^); fractures filled with thin lean CLAY (CL); vesicles (�"-�").

- BOULDER (METAVOLCANIC); dark greenish gray; slightly weathered and fresh; very hard; Approx 13".

IGNEOUS ROCK (BASALT); dark yellowish brown; decomposed; soft; (Poorly-graded SAND with SILT (SP-SM); dark reddish brown; moist; trace fine subrounded BASALT GRAVEL).

- yellowish red and strong brown; moist; fine and medium SAND; little fines; heavy oxide staining.

- yellowish brown; fine SAND; some fines; oxide staining.

SILTY SAND (SM); yellowish red and strong brown; moist; fine and medium SAND; little fines; heavy oxide staining.

- yellowish brown; decomposed; (SILTY SAND (SM); moist; fine SAND; some fines; trace fine subangular GRAVEL).

- moderately weathered; moderately hard and hard; intensely fractured; vesicles (�"-�"); vesicles filled with white mineral.

M PA PI

PAM

M DS
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  staining; 5% METAVOLCANIC COBBLES; 4"; very hard and hard; slightly weathered and fresh; PP= 1.5 tsf.
- SANDY fat CLAY with GRAVEL and COBBLES (CH); stiff; yellowish red; moist; some fine and medium SAND; little fine subangular and subrounded GRAVEL; heavy oxide 

12/03/14

GWS Elev  4800’

8-22-13 medium SAND; little fines); PP= 3.5 tsf.
of dark reddish brown; decomposed; soft; (CLAYEY GRAVEL with SAND (GC); very stiff; moist; fine and coarse subangular and angular GRAVEL; little fine and 
IGNEOUS ROCK (vesicular BASALT); gray; slightly weathered; hard; moderately fractured (dips ~30^); vesicles (�"-�") with alternating layers (Approx 1.0’ thick) 

IGNEOUS ROCK (BASALT); gray and reddish gray; fresh and slightly weathered; hard; moderately and intensely fractured (dips ~30^); trace vesicles (�"); UC= 5,472 psi.

Fat CLAY (CH); hard; yellowish red; moist; PP= 4.0 tsf.

- trace fine and coarse, subrounded and rounded GRAVEL; oxide staining.

SILTY SAND with GRAVEL (SM); gray; moist; fine and medium SAND; little fines; little fine subrounded and rounded GRAVEL; oxide staining.

SILTY GRAVEL with SAND (GM); yellowish brown and strong red; fine subrounded and rounded GRAVEL; little fine and medium SAND; little fines; oxide staining.

  mineral; polished surfaces; PP= 4.0 tsf.
- strong brown; decomposed; soft and very soft (fat CLAY with SAND (CH); hard; moist; fine SAND; trace coarse angular METAVOLCANIC GRAVEL; heavy oxide staining; trace 

- dark greenish gray; fresh; hard and very hard; healed QUARTZ veins (�"-1" thick); dips 80^; trace randomly oriented calcite veins (�" -�" thick).

  trace mineral; polished surfaces; PP> 4.0 tsf).
- strong brown; decomposed; soft and very soft (fat CLAY with SAND (CH); hard; moist; fine SAND; trace coarse angular METAVOLCANIC GRAVEL; heavy oxide staining; trace 

- dark greenish gray; fresh; hard and very hard; healed QUARTZ veins (�"-�" thick); dip 80^; trace randomly oriented calcite veins (�"-�" thick).

J. Kaump

        8-22-14
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This LOTB sheet was prepared in accordance with 

3.4

8-24-13

ERi = 86%

Terminated at Elev 4707.6’

17+00 21+00

     � Rte 147

6.8’ Rt Sta 18+00.0

"LOG OF TEST BORINGS 1 OF 6"

FOR PLAN VIEW, SEE

RC-13-003

4859.1’

09-0079

8.98

02-4E640402120000111

3643

Air.

4850

4860

4840

4830

4820

4810

4800

4790

4780

4770

4760

4750

4740

4730

4720

4710

4700

RQD=46%

REC=100%

RQD=58%

REC=74%

RQD=64%

REC=100%

RQD=100%

REC=100%

RQD=100%

REC=100%

RQD=96%

REC=96%

RQD=80%

REC=100%

RQD=56%

REC=100%

RQD=58%

REC=100%

RQD=82%

REC=100%

RQD=42%

REC=80%

RQD=54%

REC=88%

RQD=18%

REC=94%

RQD=40%

REC=94%

RQD=100%

REC=100%

J. Martin

F. Nguyen

R. Buell

19+00

4850

4860

4840

4830

4820

4810

4800

4790

4780

4770

4760

4750

4740

4730

4720

4710

4700

-gray and reddish brown; intensely weathered; soft.

-gray; slightly weathered; hard; intensely fractured; trace vesicles (�"- �"). 

-decomposed; very soft; (SANDY SILT (ML); very soft; dark brown; moist; some fine SAND; PP= 0.25 tsf. 

-healed fracture (dips ~70^-85^).

-moderately thick infill of lean CLAY (CL); very soft; reddish brown; moist; PP= 0.25 tsf.

 filled with white mineral.
-reddish brown; slightly weathered and intensely weathered; moderately hard and soft; intensely fractured; vesicles (�"-�") 

-gray; fresh and slightly weathered; hard; moderately fractured; healed fracture (dips 85^-vertical).

trace vesicles (�"-1.5").
IGNEOUS ROCK (BASALT/ANDESITE); gray; slightly weathered and fresh; hard and very hard; slightly fractured (dips ~75^); 

IGNEOUS ROCK (BASALT); gray; slightly weathered; hard; slightly fractured; slightly vesicular (�"-�").

RQD=12%

REC=92%

RQD=6%

REC=40%

RQD=8%

REC=78%

ASPHALT CONCRETE (3") over PORTLAND CEMENT CONCRETE (bridge deck) (11").

BOULDER (METAVOLCANIC); dark greenish gray; intensely and slightly weathered; moderately hard and hard; Approx 13".

Fat CLAY (CH); hard; dark reddish brown; moist; trace fine subangular GRAVEL; PP= 4.0 tsf.

SILTY SAND (SM); very dense; yellowish brown; moist; fine and medium SAND; some fines; trace iron oxide staining.

62 1.4

41 1.4

PROFILE

Vert:  1" = 10’

Horiz: 1" = 20’

CR

SG

 (Approx 4") lean CLAY (CL) infilling; very soft; moist; PP=0.25 tsf. 
-reddish brown; moderately and intensely weathered; hard; moderately and intensely fractured; thick and moderately thick

IGNEOUS ROCK (BASALT); gray; slightly weathered; hard; moderately and slightly fractured; trace vesicles (�"-�"); UC= 9654 psi.

-dark reddish brown; intensely weathered; moderately hard; intensely and moderately fractured; UC= 8512 psi.

IGNEOUS ROCK (BASALT); gray; fresh; hard and very hard; very slightly fractured; trace vesicles (�"-1"); UC= 9383 psi.

white mineral in vesicles; UC= 4436 psi.
IGNEOUS ROCK (vesicular BASALT); gray; slightly weathered; hard; moderately and slightly fractured; vesicles (�"-1.5"); trace 

- UC= 11,645 psi.

- unfractured; UC= 12,408 psi.

IGNEOUS ROCK (vesicular BASALT); gray; slightly weathered; hard; moderately fractured (dips ~ 30^- 50^); trace CLAY infilling (�" thick); vesicles (�"-�").

SILTY SAND (SM); gray and strong brown; moist; fine and medium SAND; some fines; trace fine subangular GRAVEL; trace oxide staining.

 mineral in vesicles.
-gray and grayish brown; slightly weathered and fresh; hard; moderately fractured, slightly vesicular (�"-1.0"); trace weathered white 

SANDY fat CLAY with GRAVEL (CH); hard; yellowish red; moist; some fine and medium SAND; little fine subangular GRAVEL; heavy oxide staining;  PP= 4.0 tsf.
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IGNEOUS ROCK (BASALT); gray and reddish brown; intensely weathered; soft; very intensely fractured.

 angular GRAVEL; PP= 2.5 tsf).
-dark yellowish brown and gray; decomposed; soft and very soft; (lean CLAY with GRAVEL (CL); very stiff; moist; little fine subangular and 

 and coarse SAND; weathered white mineral).
-very dark gray; decomposed; soft; (Poorly-graded GRAVEL with CLAY and SAND (GP-GC); moist; fine angular BASALT GRAVEL; little medium 

-reddish brown; intensely weathered; soft; very intensely fractured; weathered white mineral in vesicles.
-slightly weathered; hard; slightly fractured; trace vesicles with infilling of white mineral; vesicles (�"-�").

in fracture and in vesicles; trace vesicles (�"-�"); UC= 8512 psi.
IGNEOUS ROCK (BASALT); dark gray and very dark gray; slightly weathered; hard; moderately fractured (dips 20^); thin infilling of CLAY 

-gray; decomposed; soft; (SILT (ML); very soft; gray; moist; PP= 0.25 tsf).

-dark reddish brown; decomposed; soft; (GRAVELLY lean CLAY (CL); medium stiff; moist; abundance of white mineral in vesicles (�); PP= 1.0 tsf).

stiff; moist; fine and coarse subrounded GRAVEL; little fine and medium SAND; white mineral in vesicles; PP= 1.25 tsf).
IGNEOUS ROCK (BASALT); dark reddish brown; intensely weathered and decomposed; moderately hard and soft; (CLAYEY GRAVEL with SAND (GC); 

stiff; moist; fine and coarse subrounded GRAVEL; little fine and medium SAND; white mineral in vesicles; PP= 1.25 tsf).
IGNEOUS ROCK (BASALT); dark reddish brown; intensely weathered and decomposed; moderately hard and soft; (CLAYEY GRAVEL with SAND (GC); 
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ERi = 71%

Terminated at Elev 4761.0’
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RQD=90%

REC=100%

RQD=100%

REC=100%

RQD=100%

REC=100%

RQD=100%

REC=100%

RQD=66%

REC=100%

RQD=46%

REC=90%

RQD=64%

REC=96%

RQD=38%

REC=88%

RQD=66%

REC=90%

J. Martin

F. Nguyen

R. Buell

20+00

PROFILE

Vert:  1" = 10’

Horiz: 1" = 20’
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4780
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4760

7 1.4

29 1.4

19 1.4

11 1.4

24 1.4

15 1.4

50/0.2 1.4

RQD=50%

REC=64%

RQD=0%

REC=80%

RQD=0%

REC=30%

RQD=0%

REC=20%

RQD=0%

REC=6%

RQD=34%

REC=57%

RQD=0%

REC=68%

RQD=50%

REC=96%

ASPHALT CONCRETE (9.5") over AGGREGATE BASE (10").

IGNEOUS ROCK (BASALT); gray; slightly weathered and fresh; hard; moderately and slightly fractured; vesicles (�"-�").

IGNEOUS ROCK (BASALT); gray; intensely weathered; moderately hard; very intensely fractured.

- moderately fractured (dips 60^).

11 1.4

- gray; slightly weathered and fresh; hard; slightly fractured (dips 40^); UC= 6337 psi.

- UC= 13,120 psi.

- UC= 11,156 psi.

- trace vesicles (�" - �").

- slightly weathered and fresh; hard; slightly fractured (dip ~ 65^); UC= 4927 psi.

CR
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RC-13-005

10/27/14

- loose.
- medium dense.

from fine to coarse subangular and subrounded SAND; some fines, trace hard COBBLES (BASALT), 3-5"; rootlets; (FILL).
CLAYEY GRAVEL with SAND (GC); very dark brown; moist; fine and coarse subangular to subrounded GRAVEL; some 

  subangular GRAVEL; little fine and medium SAND; some fines; rootlets. 
- from Elev 4844.5’ to Elev 4844.2’, CLAYEY GRAVEL with SAND (GC); dense; reddish brown; fine and coarse, subrounded and 

Approx 20% BASALT COBBLES; 3-4"; hard, slightly weathered.

fine and coarse subangular and angular GRAVEL; little from fine to coarse subrounded and subangular SAND; some fines; 

IGNEOUS ROCK (BASALT); reddish brown; decomposed; soft; (CLAYEY GRAVEL with SAND and COBBLES (GC); medium dense; moist; 

little fines, Approx 30% BASALT COBBLES; slightly weathered; hard). 
moist; fine and coarse subangular and subrounded GRAVEL; some from fine to coarse subrounded to subangular SAND; 
vesicles (�"-�"); trace weathered white mineral in vesicles (CLAYEY GRAVEL with SAND and COBBLES (GC); very dense; 
IGNEOUS ROCK (vesicular BASALT); very dark red and strong brown; intensely weathered and decomposed; moderately soft; 

  to coarse subrounded to subangular SAND; little fines; Approx 30% BASALT COBBLES, Approx 4"; slightly weathered; hard).
  in vesicles; (CLAYEY GRAVEL with SAND (GC); moist; fine and coarse subangular and subrounded GRAVEL; little from fine 
- very dark red and strong brown; intensely weathered and decomposed; moderately soft; vesicles (�"-�"); white mineral 

- gray; slightly weathered; hard; moderately fractured (dips 30^-45^); very thin infill of CLAY in fractures; vesicles (�"-1.0").

- slightly weathered and fresh; hard and very hard; slightly fractured (dips 60^-70^); vesicles (�"-1�"); UC= 11,855 psi.

IGNEOUS ROCK (BASALT); gray; fresh; hard; unfractured; trace vesicles (�").

CLAY (CL); vesicles (�"-�"); some filled with white mineral.
hard; moderately fractured and intensely fractured (dips 30^-50^); fractures with moderately thick infilling of lean 
IGNEOUS ROCK (vesicular BASALT); gray and strong brown; intensely weathered and slightly weathered; moderately soft and 

J. Kaump

Approx 20%, BASALT, 3-5", hard).

dense; brown; moist; fine and coarse subrounded and subangular GRAVEL; little fine and medium SAND; some fines; COBBLES 

IGNEOUS ROCK (BASALT); reddish brown; soft; decomposed; (CLAYEY GRAVEL with SAND and COBBLES (GC); dense and medium 
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