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SPANDREL BENT 3 DETALS NO. 1
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B C D
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BENT 3
� SPANDREL 

S Motalebi/ L Ma

12 @ 6 12 @ 6

 � GIRDER
SYMMETRICAL ABOUT 

EDGE OF DECK

� COLUMN

� COLUMN

NOT SHOWN

ARCH REINFORCEMENT

NOT SHOWN

ARCH REINFORCEMENT NOT SHOWN

STRUT REINFORCEMENT 

S
E

E
 

N
O

T
E
 
"

A
"

NOT SHOWN

BARRIER

10’-6�"23’-6�"

TOP REINFORCEMENT BOTTOM REINFORCEMENT

EDGE OF CAP
EDGE OF DECK =

GIRDER

OF EXTERIOR

OUTSIDE FACE 

ELEVATION

�" = 1’-0"

�" = 1’-0"

PART PLAN

�" = 1’-0"

@ 6

clear main column reinforcement

Adjust bottom cap reinforcement to 

NOTE A:

1
’
-
6
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3’-6"

#11 BUNDLED

#8    ,Typ

#8     ,Typ

#5    ,Typ       

#11 *
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SPANDREL BENT DETAILS" SHEET

FOR DETAILS NOT SHOWN, SEE "MISCELLANEOUS 

#11 BUNDLED

 

and "ARCH STRUT DETAIL" sheet  

For details not shown, see Arch Details Sheets

NOTE:

   Indicates bundled bars

   Indicates 2" Neoprene Pad

LEGEND:

16’-0"

16’-0"

12’-0"

12’-0"

12’-0"

11-5-14

"A1" LINE

COATED)

#11 (EPOXY 

SEE NOTE 5

   the       horizontal ties

5. All #6 Stirrups to be Epoxy Coated except for 

4. All hoops are "ultimate butt" spliced continuous 

   allowed in main reinforcement 

3. Only staggered ultimate Butt splices are 

   DETAILS NO. 3" sheet

2. For "SECTION E-E", see "SPANDREL BENT 3 

   "SPANDREL BENT 3 DETAILS NO. 2" sheet

   "SECTION C-C" and "SECTION D-D", See 

1. For "SECTION A-A" ,"SECTION B-B", 
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SPANDREL BENT 3 DETAILS NO. 2

SECTION C-C

3
"

#11 Tot 6

6’-0"3" 3" AS SHOWN.  SEE GIRDER LAYOUT SHEETS
LIMITS OF DECK REINFORCEMENT EXCEPT

C
l
r

C
l
r

S Motalebi/L Ma

BENT 3
� SPANDREL 

1" = 1’-0"

SECTION D-D

1" = 1’-0"

BENT 3
� SPANDREL 

BENT 3
� SPANDREL 

36

3
�

"

3
�

"

1’-0"

Typ

#8

#8

SECTION A-A

1" = 1’-0"

#5       Tot 70

#11 BUNDLED

#8     Tot 14

16’-0"

16’-0"

12’-0"

12’-0"

BENT 3
� SPANDREL SECTION B-B

1" = 1’-0"

see "Section B-B"

For details not shown,

NOTE:

see "Section B-B"

For details not shown,

NOTE:

12’-0"

AS SHOWN.  SEE GIRDER LAYOUT SHEETS
LIMITS OF DECK REINFORCEMENT EXCEPT

   BENT 3 DETAILS NO. 1" sheet

   "SECTION C-C" and "SECTION D-D", see "SPANDREL 

   For location of "SECTION A-A", "SECTION B-B", 

NOTE:

#6        STIRRUP

#6        STIRRUP

#6        STIRRUP

2. For details not shown, see "Section B-B"
1. #6 stirrups not shown for clarity

NOTES:

4" FILLET, Typ

NO SPLICE ALLOWED

14 BUNDLED

#11 Cont, Tot 28  

Tot 8
REINFORCEMENT,
#8 SIDE 

OMIT UPPPER #5       SOFFIT BARS

SIDE REINFORCEMENT

BUNDLED WITH # 8 

#8      Tot 5

10-1-14 11-5-14

FLARE

SOFFIT 

BEGIN  

#11 MAIN REINFORCEMENT

WITH CAP TOP AND BOTTOM 

LEGS BUNDLED AS SHOWN 

(EPOXY COATED)
NO SPLICE ALLOWED
#11 Cont, Tot 14 

*

*

2" Clr

Typ

   except for the         horizontal ties

   All #6 Stirrups to be Epoxy Coated 

   Indicates bundled bars

LEGEND:

*

*

(EPOXY COATED)

#11 

(STAINLESS STEEL)

#6 TOT 7
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� COLUMN

#6 Tot 24

#11 Tot 20

2"
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’
-
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"

5’-0"
EQUALLY SPACED

#8 Tot 8 

S Motalebi/L Ma

BENT 3 

� SPANDREL 

Typ

4" CHAMFER,

#4       @ 12

*

*

37

SECTION E-E

1" = 1’-0"

SPANDREL BENT 3 DETAILS NO. 3

� COLUMN

BENT 3 

� SPANDREL 

R
 
=
 
1
’-

1
0
" R 

= 
1’
-1

0"

6" 6"

HOOP LAYOUT

1" = 1’-0"

   NO. 1" sheet

2. For location of "SECTION E-E", see "SPANDREL BENT 3 DETAIL 

   and "SPANDREL BENT 3 DETAILS No. 2" sheets

1. For details not shown , see "SPANDREL BENT 3 DETAILS NO. 1"

NOTES:

Clr, Typ

#8    HOOP

3’-10"

  at bridge soffit

* These bars terminate

LEGEND:
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12’-0"

    Indicate Bundled bars

LEGEND:

38

PART ELEVATION

1�" = 1’-0"

� GIRDER

#11 BUNDLED

Hoop reinforcement not shown for clarity

NOTE:

#8     

#8      

MISCELLANEOUS SPANDREL BENT  DETAILS 

� Lt COLUMN

BENT 3 =

� SPANDREL 

Lt EOD=

#6        STIRRUP

   "SPANDREL BENT 3 DETAILS NO. 3" sheets

   NO. 1", "SPANDREL BENT 3 DETAILS NO. 2" and 

2. For details not shown, see "SPANDREL BENT 3 DETAILS 

1. Spandrel Bent 3 shown, Spandrel Bent 5 similar

  NOTES:

12’-0"

12’-0"

16’-0"

16’-0"

REINFORCEMENT

VERTICAL # 8 
OF HORIZONTAL AND 
AT INTERSECTION
#5       PLACED

#11 (EPOXY COATED)

(EPOXY COATED)
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PLAN

�" = 1’-0"

EDGE OF DECK

� GIRDER
SYMMETRICAL ABOUT 

BENT 4
BEARING 
� ISOLATION

3"

Typ

ISOLATION BEARING BENT 4 DETAILS NO. 1

S
E

E
 

N
O

T
E
 
"

A
"

BENT 4
BEARING
� ISOLATION

#11 Cont

� COLUMN

PART PLAN

�" = 1’-0"

"A1" LINE

�" =1’-0"        

� COLUMN
� COLUMN

NOT SHOWN

BARRIER

I

I

K

1
’
-
6
"

J J

T
y
p

TOP OF STRUT

SEE "DETAIL E"

#11

15’-6" 10’-6"

ARCH

TOP OF 

GIRDER

OF EXTERIOR

OUTSIDE FACE 

DETAILS" SHEETS

ARCH, SEE "ARCH 

39

clear main column reinforcement

Adjust bottom cap reinforcement to 

NOTE A:

SEE "STRUT DETAILS" SHEET

K

H

H

3"

Typ

#6 STIRRUPS @ 6 @ 12 @ 6@ 6

2’-0"

#6     @ 9 ,Typ

@ 6

BENT 4
BEARING
� ISOLATION

ELEVATION

2’-0"

#6     

2’-0"

#6     Tot 5, Typ

L L

SECTION L-L

�" = 1’-0"       

3
"
,
 
C
l
r

T
y
p

� JACKING ´

BOTTOM REINFORCEMENTTOP REINFORCEMENT

   Indicate bundled bars

LEGEND:

SEE NOTE 6

#11 (EPOXY COATED)

GG

   the         horizontal ties

6. All #6 Stirrups to be Epoxy Coated except for 

5. All hoops are "ultimate butt" spliced continuos

   allowed in main reinforcement in this area

4. Only staggered ultimate Butt splices are 

3. For details not shown see Arch Details sheets

   BEARING BENT 4 DETAILS NO. 3" sheet 

2. For "DETAIL E" and "SECTION K-K", see "ISOLATION 

   4 DETAILS NO. 2" sheet

   and "SECTION J-J", see "ISOLATION BEARING BENT 

1. For "SECTION G-G", "SECTION H-H", "SECTION I-I" 
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#8 Tot 8

3
"

#11 Tot 6

OMIT UPPPER #5

6’-0"3" 3"

C
l
r

C
l
r

ISOLATION BEARING BENT 4 DETAILS NO. 2

#6      @ 12

4’-0"

4
’
-
0
"

BENT 4

BEARING

� ISOLATION

4" CHAMFER, Typ

40

SECTION H-H

1" = 1’-0"

SECTION J-J

1" = 1’-0"

SECTION I-I

1" = 1’-0"

BENT 4

BEARING

� ISOLATION

For details not shown, see "Section H-H"

NOTE:

3
�

"

3
�

"

AS SHOWN.  SEE GIRDER LAYOUT SHEETS
LIMITS OF DECK REINFORCEMENT EXCEPT

AS SHOWN.  SEE GIRDER LAYOUT SHEETS
LIMITS OF DECK REINFORCEMENT EXCEPT

#6        STIRRUP

#6        STIRRUP

2" Clr

Typ

#8 Tot 12

NO SPLICE ALLOWED
#11 Cont, Tot 12 

**

**

(EPOXY COATED)
NO SPLICE ALLOWED
#11 Cont, Tot 12 

2" Clr

Typ

STEEL)

(STAINLESS 

#6 Tot 7

4’-0"

4
’
-
0
"

SECTION G-G

1" = 1’-0"

4" CHAMFER, Typ

#6      @ 3      

2" Clr

Typ

Tot 12

#6 X 1’-0"

BEARING BENT 4 DETAILS NO. 1" sheet 

"SECTION I-I" and "SECTION J-J", see "ISOLATION 

For location of "SECTION G-G", "SECTION H-H", 

NOTE:

   except for the         horizontal ties

** All #6 Stirrups to be Epoxy Coated 

   Indicate T head bars

   Indicate bundled bars 
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ISOLATION BEARING BENT 4 DETAILS NO. 3

6-4-14

SECTION K-K

�" = 1’-0"

"A1" LINE

 � ARCH "D"
 � ARCH "B"

 � BRIDGE

 � ARCH "C"
 � ARCH "A"

PLATE
� JACKING

BENT 4
BEARING 
� ISOLATION

Typ

5’-6"

JACKING PLATE

1" Ø HS ROD

1�"Ø HOLE FOR

1�" ´

2’-0"

2
’
-
0
"

BRIDGE SOFFIT

X 2’-0" ,Tot 2, Typ

JACKING ´ 1�" x 2’-0"

Location

  (Kip)

Dead Load

  (Kip)

Live Load

Jacking Plate to be galvanized

Bent 4

 
1
�

"
 

M
i
n

41

LEVEL

TOP OF STRUT

PLATE
4 PER JACKING
HS ROD TOTAL 
1" Ø x 12" 

1000 300

Locate Jack at center of plate

*

*

1" = 1’-0"

DETAIL-E

1" = 1’-0"

 Dynamic Allowance

Indicates LRFD service Design Vehicle with 

PLATE
� JACKING 

Jacking Loads (Per Jacking Plate)

Future Bearing Maintenance 

ISOLATION BEARING, Typ

   BEARING DETAILS NO. 2" sheets

   "ISOLATION BEARING DETAILS NO. 1" and "ISOLATION 

3. For isolation bearing details not shown, see

   and "ARCH DETAILS NO. 2" sheets

2. For details not shown, see "ARCH DETAILS NO. 1" 

   "ISOLATION BEARING BENT 4 DETAILS NO. 1" sheet 

1. For location of "SECTION K-K" and "DETAIL E", see 
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SPANDREL BENT 5 DETAILS NO. 1

BENT 5
� SPANDREL 

PLAN

N
O P

N
O P

BENT 5
� SPANDREL 

� COLUMN

� COLUMN

� COLUMN

3"

Typ

#6 STIRRUPS @ 6 @ 12 @ 6 @ 612 @ 6 12 @ 6

S Motalebi/L Ma

R R

"A1" LINE

� COLUMN

TOP REINFORCEMENT BOTTOM REINFORCEMENT

 � GIRDER
SYMMETRICAL ABOUT 

� COLUMN

NOT SHOWN

ARCH REINFORCEMENT NOT SHOWN

STRUT REINFORCEMENT 

NOT SHOWN

ARCH REINFORCEMENT

NOT SHOWN

BARRIER

S
E

E
 

N
O

T
E
 
"

A
"

PART PLAN

�" = 1’-0"

�" = 1’-0"

ELEVATION

�" = 1’-0"

Q Q

N
O
 

S
P

L
I
C
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S
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L
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O
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D
 
I

N
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O
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U

M
N
 

R
E
I

N
F

O
R

C
E

M
E

N
T

23’-6�"

T
y
p

6
’
-
0
"

10’-7�"

GIRDER

OF EXTERIOR

OUTSIDE FACE 

EDGE OF CAP
EDGE OF DECK =
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1
’
-
6
"

@ 6

clear main column reinforcement

Adjust bottom cap reinforcement to 

NOTE A:

T
y
p

3’-6"

#8    ,Typ

#8     ,Typ

#5    ,Typ       

#
8
 
 
 
 
 

H
O

O
P
 

@
 
6

3"

Typ

DECK

EDGE OF 

#11 BUNDLED

M

M

SPANDREL BENT DETAILS" SHEET

FOR DETAILS NOT SHOWN, SEE "MISCELLANEOUS 

#11 BUNDLED

#11 BUNDLED

"ARCH STRUT DETAIL" sheets 

For details not shown, see Arch Details and

NOTE:

16’-0"

16’-0"

12’-0"

12’-0"

12’-0"

L
I

M
I
T
 

O
F
 
#
1
1
 

B
U

N
D

L
E

D
 

B
A

R
S

   Indicate bundled bars

   Indicate 2" Neoprene Pad

LEGEND:

SEE NOTE 5

   except for the         horizontal ties 

5. All #6 Stirrups to be Epoxy Coated 

   allowed in main reinforcement

4. Only staggered ultimate Butt splices are 

3. All hoops are "ultimate butt" spliced continuous 

   see "SPANDREL BENT 5 DETAIL NO. 3" sheet

2. For "SECTION Q-Q" and "SECTION R-R",

   "SPANDREL BENT 5 DETAIL NO. 2" sheet

   "SECTION O-O" and "SECTION P-P", see

1. For "SECTION M-M" ,"SECTION N-N",  

NOTES:

COATED)

(EPOXY 

#11 BUNDLED
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SPANDREL BENT 5 DETAILS NO. 2

5-5-14

S Motalebi/L Ma

C
l
r

3" 3"7’-0"

#11 Tot 6

C
l
r

#8 Tot 8

BENT 5
� SPANDREL 

BENT 5
� SPANDREL 

43

3
�

"
3
�

"

1’-0"

Typ

#8

#8

SECTION N-N

1" = 1’-0"

SECTION O-O

1" = 1’-0"

SECTION M M

1" = 1’-0"
SECTION P-P

1" = 1’-0"
see "SECTION N-N"

For details not shown,

NOTE:

BENT 5
� SPANDREL 

see "SECTION N-N"

For details not shown, 

NOTE:

#5       Tot 70

#11 BUNDLED

#8     Tot 14

16’-0"

16’-0"

12’-0"

12’-0"

12’-0"

BENT 5
� SPANDREL 

AS SHOWN.  SEE GIRDER LAYOUT SHEETS
LIMITS OF DECK REINFORCEMENT EXCEPT

AS SHOWN.  SEE GIRDER LAYOUT SHEETS
LIMITS OF DECK REINFORCEMENT EXCEPT

#6        STIRRUP

#6        STIRRUP

#6        STIRRUP

2. For details not shown, see "SECTION N-N"

1. #6 stirrups not shown for clarity

NOTES:

BENT 5 DETAILS NO. 1" sheet 

"SECTION O-O" and "SECTION P-P", see "SPANDREL 

For location of "SECTION M-M", "SECTION N-N", 

NOTE:

16’-0"

16’-0"

4" FILLET, Typ

NO SPLICE ALLOWED

14 BUNDLED

#11 Cont, Tot 28

OMIT UPPPER #5       SOFFIT BARS

REINFORCEMENT

#11 MAIN 

TOP AND BOTTOM 

SHOWN WITH CAP 

LEGS BUNDLED AS

SIDE REINFORCEMENT

BUNDLED WITH # 8

#8      Tot 5

FLARE

SOFFIT 

BEGIN 

   except for the         horizontal ties

*  All #6 Stirrups to be Epoxy Coated 

   Indicates bundled bars

LEGEND:

2" Clr

Typ

(EPOXY COATED)

NO SPLICE ALLOWED

14 BUNDLED

#11 Cont, Tot 28

*
*

(EPOXY COATED)

#11 BUNDLED

STEEL)

(STAINLESS 

#6 Tot 8
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SPANDREL BENT 5 DETAILS NO. 3

5-5-14

S Motalebi/L Ma

� COLUMN

BENT 5 

� SPANDREL 

#6 Tot 24

5
’
-
0
"

5’-0"

SECTION R-R

1" = 1’-0"

#4      @ 12

SECTION Q-Q

1" = 1’-0"

2"

� COLUMN

#11 Tot 24

BENT 5 

� SPANDREL 

see "SECTION R-R"

For details not shown,

NOTE:

**

**

*

44

    soffit

**  Indicates bars terminate at  bridge 

    "SPANDREL BENT 5 DETAILS NO. 1" sheet

*   For termination location, see 

    Indicates bundled bars

LEGEND:

3’-9"

#8   HOOP

   see "SPANDREL BENT 5 DETAIL NO. 1" sheet

1. For location of "SECTION Q-Q" and "SECTION R-R", 

NOTE:

#11 BUNDLED Tot 24
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#6 STIRRUPS @ 6 10 @ 6

ELEVATION

�" = 1’

� COLUMN

� COLUMN

U V W

U

V W

PLAN

� COLUMN

X X

Y Y

"A1" LINE

� COLUMN

BOTTOM REINFORCEMENTTOP REINFORCEMENT

PILE CUT-OFF ELEVATION

NOT SHOWN

BARRIER

EDGE OF DECK

Typ
 3"

S
E

E
 

N
O

T
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"

10 @ 6 @ 6@ 12

DECK

EDGE OF 

6
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-
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"

PART PLAN

�" = 1’-0"
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GIRDER

OF EXTERIOR

OUTSIDE FACE 
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-
6
"

T
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clear main column reinforcement

Adjust bottom cap reinforcement to 

NOTE A:

@ 6

BENT 7 & 8 DETAILS NO. 1

Approx OG

BENT 7

� SPANDREL
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T
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BENT 7

� SPANDREL

#11 BUNDLED

#11 BUNDLED

DETAILS" SHEET

SEE "MISCELLANEOUS BENT 

FOR DETAILS NOT SHOWN, 

#11 BUNDLED

@ 6

DETAILS" SHEET

SEE "96" Ø CIDH PILE 

   Indicate bundled bars

LEGEND:

 
L
I

M
I
T
 

O
F
 

B
U

N
D

L
E

D
 
#
1
1
 

B
A

R
S

#
8
 
 
 
 

H
O

O
P
 

@
 
6
,
 
S

E
E
 

N
O

T
E
 
5

16’-0"

12’-0"

12’-0"

12’-0"

16’-0"

SEE NOTE 8
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(EPOXY 

#11 BUNDLED
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   except for the         horizontal ties

8. All #6 Stirrups to be Epoxy Coated 

   see "96" Ø CIDH PILE DETAILS" sheet

7. For Pile Cut-Off Elevation and Pile extension,

6. NO splice allowed in main column reinforcement

5. All hoops are ultimate butt splice continuous

   allowed in main reinforcement 

4. Only staggered "Ultimate" butt splices are 

    see "BENT 7 & 8 DETAIL NO. 3" sheet

3. For "SECTION X-X" and "SECTION Y-Y", 

   "BENT 7 & 8 DETAIL NO. 2" sheet 

   "SECTION V-V" and "SECTION W-W", see

2. For "SECTION T-T" ,"SECTION U-U", 

1. Bent 7 Shown, Bent 8 similar

NOTES:
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see "SECTION U-U"
For details not shown,

NOTE:
C
l
r

3" 3"

#11 Tot 8

C
l
r

#8 Tot 8

SECTION U-U

1" = 1’-0"

SECTION W-W

1" = 1’-0"       

SECTION V-V

1" = 1’-0"

� BENT 7

� BENT 7

� BENT 7

46

3
�

"
3
�

"

BENT 7 & 8 DETAILS NO. 2

1’-0"

Typ

#8

#8

#6       STIRRUP #6      STIRRUP

#6      STIRRUP

AS SHOWN.  SEE GIRDER LAYOUT SHEETS
LIMITS OF DECK REINFORCEMENT EXCEPT

AS SHOWN.  SEE GIRDER LAYOUT SHEETS
LIMITS OF DECK REINFORCEMENT EXCEPT

SECTION T-T

1" = 1’-0"
see "SECTION U-U"
For details not shown,

NOTE:

Tot 80

#5       

#8     Tot 16

16’-0"

16’-0"

12’-0"

12’-0"

12’-0"

#11 BUNDLED

� BENT 7

DETAILS NO. 1" sheet 

"SECTION V-V" and "SECTION W-W", see "BENT 7 & 8

For location of "SECTION T-T", "SECTION U-U", 

NOTE:

2. For details not shown, see "SECTION U-U"

1. #6 stirrups not shown for clarity

NOTES:

4" FILLET, Typ

NO SPLICE ALLOWED

16 BUNDLES

#11 Cont, Tot 32,

OMIT UPPPER #5       SOFFIT BARS

SIDE REINFORCEMENT

BUNDLE WITH # 8

#8      Tot 5

REINFORCEMENT

#11 MAIN 

TOP AND BOTTOM 

SHOWN WITH CAP 

LEGS BUNDLED AS 

FLARE

SOFFIT 

BEGIN  

8’-0"

(EPOXY COATED)

NO SPLICE ALLOWED

16 BUNDLES

#11 Cont, Tot 32,

(EPOXY COATED)

#11 BUNDLES

2" Clr

Typ

* *

*

   except for the         horizontal ties

*   All #6 Stirrups to be Epoxy Coated 

    Indicates bundled bars

LEGEND:

(STAINLESS STEEL)

#6 Tot 9
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S Motalebi/L Ma

� COLUMN

� BENT 7 

� COLUMN

#11 Tot 34

6
’
-
0
"

6’-0"

Typ
4" CHAMFER, 

2"

Typ

� BENT 7 

#4      @ 12

For details not shown, see "SECTION Y-Y"

NOTE: 

#11 Tot 34

*

**

47

SECTION X-X

1" = 1’-0"

SECTION Y-Y

1" = 1’-0"

 BENT 7 & 8 DETAILS NO. 3

4’-9"

#6 Tot 24
**

   see "BENT 7 & 8 DETAILS NO. 1" sheet

1. For location of "SECTION X-X" and "SECTION Y-Y",

NOTE:

#8   HOOP

#8   HOOP

#11 Tot 17, BUNDLED WITH #11

    right column

    column or top of pile extension at 

    soffit and at pile cut-off at left 

**  These bars terminate at bridge 

    "BENT 7 & 8 DETAILS NO. 1" sheet

*   For termination location, see 

    Indicates bundled bars
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PART ELEVATION

1�" = 1’-0"

Hoop reinforcement not shown for clarity

NOTE:

#11 BUNDLED

    Indicate Bundled bars

LEGEND:
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REINFORCEMENT

VERTICAL # 8 
OF HORIZONTAL AND 
AT INTERSECTION
#5         

#8

#8

� GIRDER

� Lt COLUMN
� BENT 7 =

 MISCELLANEOUS BENT DETAILS 

10-13-14

#6       STIRRUP

16’-0"

12’-0"

16’-0"

12’-0"

12’-0"

   sheets

   NO. 2" and "BENT 7 & 8 DETAILS NO. 3" 

   DETAILS NO. 1", "BENT 7 & 8 DETAILS 

2. For details not shown, see "BENT 7 & 8 

1. Bent 7 shown, Bent 8 similar

NOTE:

(EPOXY COATED)

(EPOXY COATED)

#11 BUNDLED
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3-3-14

"A1" LINE

BOX GIRDER

CONCRETE 

CIP/PS,

T
y
p

Typ

Typ

1’-5" 22’-0" 1’-5"17’-0"

8
"

1
’
-
0
"

3’-0"

1’-0"

2’-6"

T
y
p

6
�

"

5
’
-
9
"

PROFILE GRADE

6" 6"

1
�

"
 
C
l
r

Typ

1
"
 
C
l
r

#4 Tot 4 PER BAY

#5 Tot 6 PER BAY

2
"
 
C
l
r

PART TYPICAL SECTION 

#8 Cont, Typ

49

LIMITS OF PREPARE CONCRETE BRIDGE DECK SURFACE AND PLACE 1" POLYESTER CONCRETE OVERLAY

TYPICAL SECTION 

�" = 1’-0"

�" = 1’-0"

8
"

-7%

� GIRDER

� GIRDER

� GIRDER

� GIRDER

  @ 18, Typ
#4 Cont 

SEE ’DETAIL B’
#4 CENTERED ABOUT � BENT,
#8 X 60’-0" LAPPED WITH

Tot 2, Typ
#8 Cont 

**

Typ

4" CHAMFER, 

4 PER BAY
#6 Cont Tot 

#5,  S = 11                    OR

SPACE ALONG � BRIDGE 

PLACE NORMAL TO � BRIDGE 

� BRIDGE

CONCRETE OVERLAY

1" POLYESTER 

1
�

"
 
C
l
r

PER BAY
#6 Tot 3 

23’-5" 18’-5"

B11-57 

      

RSP
B0-5

5-10

B0-5

5-11

B7-1

S-2

B0-5 B8-5 B7-1

B-1

RSP
B11-57 

      

1’-6"

(Mod)

TYPE 742

BARRIER 

CONCRETE 

(Mod)

TYPE 742

BARRIER 

CONCRETE 

*

*

STIRRUP, Typ
#5 EPOXY COATED   

4 @ 8’-8�" = 34’-10"

Tot 8

#5 Cont,
*

*,**

RSP

B7-6

7-8
NO. 2" SHEET

SEE " TYPICAL SECTION 

DECK DRAIN TYPE D-2 (Mod),

TYPICAL SECTION NO. 1

*

*

SHEET

REINFORCEMENT" 

SEE "GIRDER 

REINFORCEMENT, 

FOR ADDITIONAL 

SHEET

REINFORCEMENT" 

SEE "GIRDER 

REINFORCEMENT, 

FOR ADDITIONAL 

   

   Indicates bundled bars

   "TYPICAL SECTION NO. 2" sheet

   configuration and limitations on 

   see "DETAIL A" for typical splice 

** Only service butt splices are allowed, 

*  Denotes Stainless Steel reinforcement

LEGEND:

2.

1. 

NOTES:

to be epoxy coated 

All Barrier Type 742 (Mod) Reinforcement 

No. 2" sheet

For "DETAIL B", see "TYPICAL SECTION 
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507-2-14

   Indicate bundled bars

LEGEND:

� BENT

� BENT

� BENT

30’-0"30’-0"

NO SPLICE ALLOWED

1" = 1’-0"       

BRIDGE  SOFFIT

NO SCALE

30’-0"30’-0"

NO SPLICE ALLOWED

REINFORCEMENT 
#8 Cont, GIRDER 

REINFORCEMENT 
#8 Cont, GIRDER 

REINFORCEMENT 
#4 Cont, GIRDER 

BRIDGE  DECK

ALLOWED IN #8 CONT BARS

ONLY SERVICE BUTT SPLICES ARE 

CONCRETE OVERLAY

1" POLYESTER 

3
"
–

T
y
p

1
"

6"

TYPE D-2 (Mod)

1" = 1’-0"

TOP OF DECK

-7%

SEE NOTE 3

B7-6

7-8

TYPICAL SECTION NO. 2

When Falsework Release Alternative 2 is used,

camber values are 0.75 times those shown.

FALSEWORK RELEASE

Falsework shall not be released less than 

28 days after the last concrete has been

Alternative 2:

Falsework shall be released as

soon as permitted by the

specifications

Alternative 1:

1’-4�"

TYPE 742(Mod)
CONCRETE BARRIER

ABUTMENT, TYP

OVERHANG AT 

not shown see

For Type D-2 (Mod) details 

NOTE:

� GIRDER

� GIRDER

LEVEL
LEVEL

TYPE 742(Mod)

CONCRETE BARRIER

NO SCALE

SOFFIT

 BRIDGE 

AT ABUTMENT, TYP

BOTTOM OF DIAPHRAGM

DETAIL C

DETAIL A

2. Bearing pads not shown

   "ABUTMENT 9 DETAILS NO. 1" sheet

1. Level areas to match "DETAIL B" on 

NOTES: SEAT

ABUTMENT 

�
"

T
y
p

placed.  

DETAIL B #4 CENTERED ABOUT � BENT
#8 X 60’-0" LAPPED WITH

   match deck cross slope as shown

3. Fabricate Deck Drain Type D-2 (Mod) to

    and "GIRDER LAYOUT NO. 3" sheets 

   "GIRDER LAYOUT NO. 1", "GIRDER LAYOUT NO. 2"

2. For Deck Drain Type D-2 (Mod) locations see

   see "TYPICAL SECTION NO. 1" sheet 

1. For  location of "DETAIL A" and "DETAIL B",

NOTES:
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                        3-24-14

GIRDER LAYOUT NO. 1

LONGITUDINAL SECTION 

� Brg Abut 1
BENT 3
� SPANDREL 

BENT 4
BEARING 
� ISOLATION

     

B8-5 

EDGE OF DECK

EDGE OF DECK

895

896 897

"A1" LINE

BENT 3
� SPANDREL 

BENT 4
BEARING 
� ISOLATION

�  GIRDER

Vert 1" = 5’

Horz 1" = 10’

GIRDER LAYOUT

1" =10’         

M
A

T
C

H
 

L
I

N
E

3
’
-
2
"

–
6
"

L1

 BETWEEN POINTS SHOWN

CABLE PATH IS PARABOLIC 

3"

STIRRUP SPACING

22 @ 12

1
’
-
�

"

18 @ 12 22 @ 6

INFLECTION POINT

1
’
-
�

"

4
’
-
7
�

"

3
’
-
1
0
�

"

4
’
-
0
"

22 @ 6

M
A

T
C

H
 

L
I

N
E

L2 L3

0.1L20.1L1

0.5L2

3
’
-
1
0
�

"

3
’
-
1
0
�

"

4
’
-
7
�

"

22 @ 618 @ 12 18 @ 12@ 18

20’-0"

FLARE

� Brg Abut 1

5-10

B0-5 
5-11

B0-5 
OR

5-10

B0-5 
OR

5-11

B0-5 

0.1L2 0.1L3

@ 18

0.4L1

22 @ 6 18 @ 12

A
A

18

12

51

16’-0"

12

18 Typ, ALL BENTS

FLARE, Typ

Typ, ALL BENTSV-1

B7-1 

T
y
p

9
"

8’-0"

Typ

FLARE, 

SPACING FOR DECK DRAIN D-1 MEASURED ALONG "A1" LINESPACING FOR DECK DRAIN D-1 MEASURED ALONG "A1" LINESPACING FOR DECK DRAIN D-1 MEASURED ALONG "A1" LINE

COATED

#5 EPOXY 

3"

Typ

   "GIRDER DETAILS" sheet

1. For "CAMBER DIAGRAM" and "SECTION A-A", see

NOTE:

    Indicates deck drain Type D-2 (Mod)

 
    Indicates girder stem width in inches
 
LEGEND:

6’-6"

CALIFORNIA

STATE OF

DEPARTMENT OF TRANSPORTATION

STRUCTURE DESIGN

DIVISION OF ENGINEERING SERVICES

DESIGN BRANCH

UNIT:

PROJECT NUMBER & PHASE: CONTRACT NO.:

DESIGN

DETAILS

QUANTITIES

CHECKED

CHECKED

CHECKEDBY

BY

BY

0 1 2 3

FILE => 06-0212l-n-gl01.dgn

POST MILE

BRIDGE NO.

SHEET OF

U
S

E
R

N
A

M
E
 

=
>

s
1
1
6
7
3
8

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

2
9
-

M
A

Y
-
2
0
1
5

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

1
4
:
2
7

REVISION DATES

FOR REDUCED PLANS

ORIGINAL SCALE IN INCHES

EARLIER REVISION DATES

DISREGARD PRINTS BEARING

                                

DIST COUNTY ROUTE
TOTAL PROJECT

POST MILES SHEET

No.

TOTAL

SHEETS

REGISTERED CIVIL ENGINEER DATE

DATEAPPROVALPLANS R
E

G
I
S

T
E

R
E

D

R
P

OFESSIONA
L

E
N

G
I

N
E

E
R

AI
NROFILACFO

ET
A

T

S

No.

Exp.

CIVIL

STRUCTURES DESIGN DETAIL SHEET (ENGLISH) (REV. 09-01-10)

3

completeness of scanned copies of this plan sheet.

shall not be responsible for the accuracy or

The State of California or its officers or agents

02 Sha 5

Jose M Aquino III

58386

12-31-16

3578

06-0212L

02-0E0904

Ali Asnaashari

Shadi Motalebi

SHASTA VIADUCT (REPLACE)Joey Aquino/Ashraf Ahmed

Joey Aquino/Ashraf Ahmed

Mufeed Khalaf Quang Nguyen

02000000161 73

M29.68

R45.0/R45.8
R29.3/R31.1,

4-9-15

248217

5-11-2015



                        

GIRDER LAYOUT NO. 2

5-23-14
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I
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E

GIRDER LAYOUT

1" =10’         

LONGITUDINAL SECTION 

Vert 1" = 5’

Horz 1" = 10’

BENT 5
� SPANDREL 

BENT 5
� SPANDREL 

898

EDGE OF DECK

EDGE OF DECK

"A1" LINE

899

22 @ 6

4
’
-
7
�

"

3
’
-
1
0
�

"

22 @ 6

0.1L40.1L3

18 @ 1218 @ 12 @ 18

 BETWEEN POINTS SHOWN

CABLE PATH IS PARABOLIC 
0.5L4

L4

1
’
-
�

"

3
’
-
1
0
�

"

L3

0.5L3

1
’
-
�

"

@ 18

OR

OR

STIRRUP SPACING

52

NO MOVEMENT
POINT OF 

8’-0"

Typ

FLARE, 

3"

Typ

9
"

T
y
p

35’-0"

B7-1

V-1

B0-5

5-10

B0-5

5-11

B0-5

5-11

B0-5

5-10

B8-5

  

#5 EPOXY COATED

   Indicates deck drain Type D-2 (Mod)
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GIRDER LAYOUT NO. 3

3-25-14
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� Brg Abut 9

GIRDER LAYOUT

1" =10’         

� BENT 7

� BENT 8

"A1" LINE
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   Indicates deck drain Type D-2 (Mod)

   Indicates girder stem width in inches
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1. For "CAMBER DIAGRAM" and "SECTION A-A", see 

NOTE:

22 @ 12

CALIFORNIA

STATE OF

DEPARTMENT OF TRANSPORTATION

STRUCTURE DESIGN

DIVISION OF ENGINEERING SERVICES

DESIGN BRANCH

UNIT:

PROJECT NUMBER & PHASE: CONTRACT NO.:

DESIGN

DETAILS

QUANTITIES

CHECKED

CHECKED

CHECKEDBY

BY

BY

0 1 2 3

FILE => 06-0212l-n-gl03.dgn

POST MILE

BRIDGE NO.

SHEET OF

U
S

E
R

N
A

M
E
 

=
>

s
1
1
6
7
3
8

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

2
9
-

M
A

Y
-
2
0
1
5

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

1
4
:
2
7

REVISION DATES

FOR REDUCED PLANS

ORIGINAL SCALE IN INCHES

EARLIER REVISION DATES

DISREGARD PRINTS BEARING

                                

DIST COUNTY ROUTE
TOTAL PROJECT

POST MILES SHEET

No.

TOTAL

SHEETS

REGISTERED CIVIL ENGINEER DATE

DATEAPPROVALPLANS R
E

G
I
S

T
E

R
E

D

R
P

OFESSIONA
L

E
N

G
I

N
E

E
R

AI
NROFILACFO

ET
A

T

S

No.

Exp.

CIVIL

STRUCTURES DESIGN DETAIL SHEET (ENGLISH) (REV. 09-01-10)

3

completeness of scanned copies of this plan sheet.

shall not be responsible for the accuracy or

The State of California or its officers or agents

02 Sha 5

Jose M Aquino III

58386

12-31-16

3578

06-0212L

02-0E0904

Ali Asnaashari

Shadi Motalebi

SHASTA VIADUCT (REPLACE)Joey Aquino/Ashraf Ahmed

Joey Aquino/Ashraf Ahmed

Mufeed Khalaf Quang Nguyen

02000000161 73

M29.68

R45.0/R45.8
R29.3/R31.1,

4-9-15

248219

5-11-2015



                        4-21-14

270 KSI Low Relaxation Strand:

= 5

Concrete: f’   = 4000 psi @ 28 days

f’   = 3500 psi @ time of stressing

X = 0.780 times jacking stress.
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SECTION A-A

1" = 1’-0"

jack
P

 

Anchor Set

 

Total Number of Girders

 

 

 

Contractor shall submit elongation calculations

based on initial stress at

 

 

c

ci

PRESTRESSING NOTES

=   �   in

m (1/rad)

(1/ft)

any two girders shall not exceed exceed the ratio  of 10 to 9

The final force ratio (larger divided by smaller) between 

(ksi)Assumed long term losses =    25

Friction curvature coefficient,    =  0.15

Friction wobble coefficient, K    =  0.0002

EDGE OF DECK

#6 Tot 5 EXTEND TO 

SEE GIRGER LAYOUTS SHEETS

LIMITS OF DECK REINFORCEMENT, 

#6 EPOXY COATED    @ 12 

**

** Stainless steel reinforcement

   prestress anchorage 

*  Bars may be spliced or bent to clear
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GIRDER DETAILS 

   SECTION NO. 2" sheet

3. See "DETAIL C" on "TYPICAL 

   "ARCH CONSTRUCTION DETAILS" sheet

2. For Arch Camber Diagram, see 

   "GIRDER LAYOUT NO. 3" sheets

   see "GIRDER LAYOUT NO. 1" and

1. For location of "SECTION A-A" 

NOTES:

= 10,500 kips

Two end stressing must be performed.

Location

Bent 3

Spandrel 

Bent 4

Spandrel 

� L

� L

� L

� L

� L

� L

CAMBER ADJUSTMENT TABLE

Bent 5

Spandrel 

"CAMBER ADJUSTMENT TABLE"

TO ARCH DEFLECTION, SEE 

CAMBER ADJUSTMENT DUE 

1
8
"

Dose not include allowance for falsework settlement 

Falsework Release)

(After Arch 

Pour

Stem and Soffit 

Adjustment)

(Finish Grade 

Deck Pour 

0.12’

0.14’

0.19’

0.34’

0.07’

0.09’

0.10’

0.20’

0.65’ 0.47’

0.58’

0.50’

0.48’

0.47’ 0.25’

0.28’

0.30’

0.40’

B8-5

5-3
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GIRDER

EDGE OF EXTERIOR 

*

except bottom #8’s to clear column main reinforcement

All bars must be evenly spaced within limits shown,

NOTE: 

No SPLICE ALLOWED

Tot 6 PER BAY

#8 X 60’-0",

NO SPLICE ALLOWED

Tot 6 PER BAY

#8 X 60’-0",

10-13-14

*  Denotes Epoxy Coated reinforcement
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ISOLATION BEARING DETAILS NO. 1

NOTES:

P

D

NOTE:

D

56

M

No Scale

y D

1 2 3

1

2

3

eff D D

D  Max

D 1

2

3

P

DTP

P

DT

M

P

TM

S

DT

D D

TMM M

See "ISOLATION BEARING DETAILS NO. 2" sheet for details not shown

11-5-14

TM

Shear

F Max

D
F

0.08WQ

F
S

L
1

eff
K

p
K

2
L 

DT
K 

TM

M
D

TM
D

D
D

Dy

K
D

Displacement

BENT 4 

11.5"

TM 14.4"

MAXIMUM DISPLACEMENT CAPACITY, D  (SEE NOTE 6)M

MAXIMUM DISPLACEMENT CAPACITY AT LOCKED POSITION, D   (SEE NOTE 7)

BEARING LOCATION

4"D

NON-SEISMIC LATERAL FORCE, Fnon (SEE NOTE 10) 41 kip

900 kip

1200 kip

1250 kip

1"

55 kip

DYNAMIC COEFFICIENT OF FRICTION ˆ 7.24 %

STIFFNESS K    eff

EDC (SEE NOTE 4) 5720 kip.in

TARGET PERIOD FOR DEVICE 1.75 Sec

maxMAXIMUM SEISMIC LATERAL FORCE F    (SEE NOTE 9)

 

BEARING TYPE

2 DegMAXIMUM RELATIVE ROTATION (SEE NOTE 12)

15.5"BEARING HEIGHT, H 

Triple Friction Pendulum

D

   PROJECT ISOLATION BEARING DESIGN NOTES 

   MANUFACTURED ISOLATION BEARING PROPERTIES 

2-10-15

0.0333 kips/in/kips

MAXIMUM THERMAL LONGITUDINAL FORCE (SEE NOTE 13)

MAXIMUM THERMAL LONGITUDINAL DISPLACEMENT (SEE NOTE 13)

MAXIMUM VERTICAL LOAD (DL+LL+EQ)

MAXIMUM DEAD AND LIVE LOADS (DL+LL)

MAXIMUM DEAD LOAD ON BEARING (DL)

0.133W

0.367W

D

D  Max

F Max   = Q + K  (D ) + K  (D  -D )

F   = Q + K  (D )

ˆ   = Dynamic Coefficient of friction

K   = W/ L

K   = W/ L

K   = W/ L

K   = F / D

L  = 24"

L  = 66"

L  = 24"

           isolation bearing

L ,L ,L   = Equivalent radii of friction 

Q  = ˆW = Characteristic strength

F  = Initial sliding force = 0.06w

D  = Displacement capacity with k  Stiffness

W  = Vertical load on the isolation bearing 

LEGEND:

SEISMIC LATERAL FORCE, F  (SEE NOTE 8)

P

 

condition (DL)

transferred through the isolation bearing under vertical dead load 

The maximum thermal longitudinal force and displacement are 

  

rotation

upper and lower concave units for the specified maximum relative 

Isolation bearing manufacturer shall provide clearance between 

 

plates shall be drilled with matching metal templates

All holes in mounting plates, housing plates and other connecting 

 

under vertical dead load condition (DL)

Force (Wind Load) transferred through the isolation bearing, Fnon,

Non-Seismic Lateral Force - the Design Non-Seismic Lateral 

 

bearing at D   displacement 

Max seismic lateral force transferred through the isolation 

at design displacement D  under vertical dead load condition (DL) 

Seismic lateral force transferred through the isolation bearing, 

 

manufactured isolation bearing 

capacity bearing at locked position with K   stiffness for the

Max displacement capacity at locked position D  -displacement 

 

with K  stiffness for the manufactured isolation bearing

Max displacement capacity D -displacement capacity bearing 

NORMALIZED FORCE DISPLACEMENT LOOP
9.

  

8.

 

 

7.

 

6.

 

 

5.

 

 

 

4.

 

 

3.

 

 

 

2.

 

 

1.

 

 

 

 

13.

 

12.

 

 

11.

 

   

10.

DESIGN SEISMIC LONGITUDINAL DISPLACEMENT, D  

TRIPLE PENDULUM BEARING

 

vertical load condition

Reported restoring stiffness K  corresponds to the reported (DL)

 

EDC is equal to the area within corresponding hysteresis loop

condition, and design seismic lateral displacement D .  

EDC - the Energy Dissipated per Cycle under vertical dead load (DL)  

  

capacity of 2 x D  with a stiffness of K

isolation bearing. Isolation bearing must have a displacement 

The force displacement loop shown is for the manufactured 

 

which provide lateral restoring stiffness

bearings with articulated slider elements and concave plates 

Isolation Bearings as shown are "TRIPLE PENDULUM" sliding 

 

before ordering or fabricating any materials

The Contractor shall verify all controlling field dimensions 
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ISOLATION BEARING DETAILS NO. 2

T
y
p

SECTION A-A

1" = 1’-0"  

� Brg

ISOLATION BRG

ARTICULATED SLIDER

CONCAVE PLATE

ELEVATION

SEAL

CONCAVE PLATE

LEVEL

� Brg

A A

CONCAVE SURFACE

STAINLESS STEEL

B

B

� Brg

LEVEL

NOTE:  Jacking Plates not shown

57

3
’
-
0
"

SECTION B-B

No Scale

� ISOLATION BEARING BENT 4

GALVANIZED 

2" THICK FLANGE 

1
’
-
2
�

"

T
y
p

T
y
p

3
�

"

1" = 1’-0"  

1
’
-
3
�

"

� ISOLATION Brg

TOP OF ARCH

FLANGE

FLANGE

10-1-14

MACHINE BOLT

FOR 1�" Ø 

1�" Ø HOLE 

BRIDGE SOFFIT

 

WITH WASHER, Typ

HIGH STRENGTH BOLT 

1�" Ø A325 GALVANIZED

1
1
"

NOTES:

ISOLATION Brg

GROUT PAD, Typ

1�" Min, NONSHRINK 

AS AUTHORIZED BY THE ENGINEER

COMPLETION OF BEARING INSTALLATION 

SHIPPING ´ TO BE REMOVED AFTER 

SHEAR LUG DETAIL

NO SCALE

SPANDREL 4

PAINT OR GALVANIZING

WITH THREADED HOLE NO 

3" Ø 1045 ROUND BAR

CAST- IN-PLACE

DETAIL

SEE SHEAR LUG 

SHEAR LUG, Typ

3.

2. 

 

1. 

to clear shear lugs

Adjust arch and bent 4 strut reinforcement

BEARING DETAILS NO. 1" sheet

For Bearing Notes, see "ISOLATION 

 

BEARING BENT 4 NO. 3" sheet

details and location see "ISOLATION 

For Isolation Bearing and Jacking ´ 

3
"
 

M
i
n
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 � CIDH PILE
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r

6"

�" = 1’-0"

/

A A

SECTION A-A

�" = 1’-0"
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72" Ø CIDH PILE 

SPECIFIED TIP ELEVATION

 � CIDH PILE

6
’
-
0
"

14 BUNDLES

#14 Tot 28, 

PIPE Tot 6

2" I.D. INSPECTION
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   under slurry

   casing, provided that the concrete is not placed 

   construction joint and associated permanent 

5. The contractor may elect to eliminate the CIDH 

4. For "PILE DATA TABLE", see "PILE DATA" sheet

3. Bent 7 shown, Bent 8 similar

2. All hoops are ultimate butt splice continuous

   NO. 1" and "BENT 7 & 8 DETAILS No. 3" sheets

1. For details not shown, see "BENT 7 & 8 DETAILS 

NOTES:

SEE NOTE 5

CIDH Const JOINT

SEE NOTE 5

CIDH Const JOINT
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Includes 35 psf for future wearing surface
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5.

DETAILS" sheet.

For drainage details, see "STRUCTURE APPROACH DRAINAGE 

of transverse reinforcement is measured along � roadway.

reinforcement may be placed parallel to BB or EB. Spacing 

At the Contractor’s option, approach slab transverse 
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EDGE ANGLE PLAN
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Min LAP
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�" Ø x 8" 
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CONNECTING TO EXISTING 

RECESSED KEY, OMIT IF 
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ABUTMENT TIE DETAILS 
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OPTIONAL

SEE NOTE A
RETAINING WALL,
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NOTE A:
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TABLE
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LANE LINES

PARALLEL TO 

#10 @ 6
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BARRIER 
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"
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SEE "EDGE ANGLE PLAN". 

BENT ´ � x 6 (Galv), 

DETAIL B
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NOTE C:

SEE "DETAIL B"

#10 @ 6 (Tot 5)

DESIGN NOTES 

FAT

TOWARD WALL

SMOOTH SIDE 

AND WALL WITH 

BETWEEN SLAB 

HARDBOARD 

PLACE �" 

"SECTION B-B" for Type E-2 details.

Type E-1 Approach Slab shown, see 

remove after concrete is placed.

Indicates Expanded Polystyrene,

APPROACH

STRUCTURE 

curb with vertical face.

for concrete barrier or 

Use L 3 x 3 x � (Galv) 

APPROACH

STRUCTURE 

OF BARRIER

FRONT FACE 

OVERHANG

MATCH DECK

3"
#5 @ 9

1
’
-
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"

Abut BACKWALL

end of wingwall, or end of structure approach as applicable.

End the plate or edge angle at beginning of barrier transition, 

PAVEMENT

ROADWAY

Min

SEE NOTE 5
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NORMAL TO 

#5 @ 6

BACKWALL

INTO Abut 

@ 12, 1’-0" 

#5 x 2’-0" 

and Fatigue I (     = 1.0) 

Service I, Strength I &  , Extreme 

1

SKEW^

Slab span: L  = 24.5 ft

Equivalent strip width method: W  = 12 ft

HL93 and permit design load

#5 @ 18 BOTH WAYS

COUPLING NUT

�" Ø x 3" Galv 
OR Exist

ROD x 1’-0" @ 12

�" Ø Galv THREADED 

2’-9" in Freeze-Thaw Area.

bottom Reinf must be 

Min lap splice for 

dated January 2014

2012 Edition with Caltrans Amendments, preface 

AASHTO LRFD Bridge Design Specifications, 

BAR � x � x 8" @ 12

pavement. Refer to Standard Plans P10 and P14.

or constructed weakened plane joint in approach PCC roadway 

Transverse Joint must be a minimum of 5’-0" from an existing 

(Tot 10 BARS)

#10 BUNDLES @ 6 

OPTIONAL EDGE OF SLAB

SEE NOTE A

APPROACH SLAB,

EDGE OF TYPE E-1

SEAL

POURABLE 

STRUCTURE APPROACH TYPE N (30S)

    

* - Min cover must be 2�" in Freeze-Thaw Area.

and spaced to avoid joint seal assembly anchorage.

for joint seal assembly blockout must be normal to BB or EB 

for sealed joint. For MR > 2", haunch reinforcement placed 

sheets. For MR < 2", adjust reinforcement to clear sawcut 

seal assembly, and other details not shown, see other plan 

For joint protection details, blockout dimensions for joint 
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11/19/14
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FILTER FABRIC

FILTER FABRIC

TPB
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SEE "DETAIL B"
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for Skew > 20^, otherwise  

Transverse Joint staggered 

NOTE A:

DRAINAGE PAD FOOTING
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NOTE:
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APPROVAL DATE January 2015
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      not shown, see other plan sheets.

      For structural approach and other details 

    

   NOTES:

SHASTA VIADUCT (REPLACE)06-0212L

R29.68

02-0E090402000000161

3578

Sha R45.0/R45.8
R29.3/R31.1,

4-9-15

Jeff Sims

C46471

6-30-15

5-11-2015

227 248



6-11-14

Jay Reid

62

NOTE:

Abutment not shown

CALIFORNIA

STATE OF

DEPARTMENT OF TRANSPORTATION

STRUCTURE DESIGN

DIVISION OF ENGINEERING SERVICES

DESIGN BRANCH

UNIT:

PROJECT NUMBER & PHASE: CONTRACT NO.:

DESIGN

DETAILS

QUANTITIES

CHECKED

CHECKED

CHECKEDBY

BY

BY

0 1 2 3

FILE => 06-0212l-s-jntsl.dgn

POST MILE

BRIDGE NO.

SHEET OF

U
S

E
R

N
A

M
E
 

=
>

s
1
1
6
7
3
8

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

2
9
-

M
A

Y
-
2
0
1
5

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

1
4
:
2
7

REVISION DATES

FOR REDUCED PLANS

ORIGINAL SCALE IN INCHES

EARLIER REVISION DATES

DISREGARD PRINTS BEARING

                                

DIST COUNTY ROUTE
TOTAL PROJECT

POST MILES SHEET

No.

TOTAL

SHEETS

REGISTERED CIVIL ENGINEER DATE

DATEAPPROVALPLANS R
E

G
I
S

T
E

R
E

D

R
P

OFESSIONA
L

E
N

G
I

N
E

E
R

AI
NROFILACFO

ET
A

T

S

No.

Exp.

CIVIL

STRUCTURES DESIGN DETAIL SHEET (ENGLISH) (REV. 09-01-10)

3

completeness of scanned copies of this plan sheet.

shall not be responsible for the accuracy or

The State of California or its officers or agents

02 Sha 5

Jose M Aquino III

58386

12-31-16

3578

06-0212L

02-0E0904

Ali Asnaashari SHASTA VIADUCT (REPLACE)Joey Aquino/Ashraf Ahmed

Joey Aquino/Ashraf Ahmed

Mufeed Khalaf Quang Nguyen

02000000161 73

M29.68

R45.0/R45.8
R29.3/R31.1,

4-9-15

2’-0"

1’-6"

@ 6

INDICATES JOINT SEAL ASSEMBLY BLOCKOUT

1�" X 6" KEY 

2
1

8
"
 

M
i
n

�" = 1’-0"

SECTION C-C

SEE "DETAIL D"

Tot 7

#4 @ 4

#4

#4 @ 12

JOINT LOCATION

OPTIONAL CONSTRUCTION 

yx

CONSTRUCTION JOINT

SEE NOTE 2

BO-5  

5-2   

1" AT MAXIMUM TEMPERATURE

END OF CONCRETE BARRIER

�" STEEL PLATE BARRIER
CONCRETE BARRIER

�" RECESS

LIMITS OF

EDGE BEAM FOR JOINT 

SEAL ASSEMBLY NOT SHOWN

�
"

"a"

� = 1’-0"

ELEVATION A-A

1�"

DIRECTION

OF TRAFFIC

LIMITS OF �" RECESS

JOINT INFORMATION "a"  DIMENSIONS

& FALL
SKEWRATING

MOVEMENT

LOCATION
(MR)

WINTER
SPRING

SUMMER

1.  For details not shown, see Project Plans

2.  x is greater than or equal to y

NOTES:

�" = 1’-0"

PLAN - DECK JOINT

  

 
 

C C

B

B

1’-6"

#5

#4

#4

#4

SECTION B-B

NOTE:

#4

#5 X 8’-0" Tot 4

�"  = 1’-0"

to slab reinf
Reinf shown is in addition

�" X 3" FLATHEAD CAP

SCREWS WITH INSERT

�" RECESS IN CONCRETE

�" Clr UNDER PLATES

BLOCKOUT IN BARRIER

TO ACCEPT JOINT SEAL

ASSEMBLY AND ANCHORAGE

FOR SPACING, SEE HIGH SIDE

�" X 12" WIDE BACKING PLATE

ON BOLTED SIDE ONLY.

@ 6, Tot 3 EACH

SIDE OF JOINT

2
’
-
0
"

#5

JOINT SEAL ASSEMBLY EDGE BEAM.

ANCHORAGE NOT SHOWN

�" = 1’-0"

SEAL INSTALLATION

HIGH SIDE OF DECK LOW SIDE OF DECK

ASSEMBLIES, Tot 4

(�" GAP ON NON BOLTED SIDE)

A

3
"

9
" GALVANIZE AFTER FABRICATION

�" RECESSED STEEL PLATE BARRIER,

8
"

3
"

A

M
i
n

2" Min

6
"

8" Min

ASSEMBLY THICKNESS
JOINT SEAL

 

BRIDGE SIDE OF JOINT

 

#5

#4

1’

1’

2’-6"

3’-6"

06Abut 1

Abut 9 6 0

2�"

"a" + 1/2"

2’-10"

5�" 4"

2�"5�" 4"

2
’
-
0
"

EDGE OF DECK

CONCRETE BARRIER

APPROACH SLAB 

5’-0"

2’-3"

DECK OVERHANG AT ABUTMENT

NO SCALE

DETAIL D

 1" = 1’-0"

1�" Clr

1
�

"
 
C
l
r

5-11-2015

248228

ABUTMENT JOINT SEAL DETAILS
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the Caltrans Soil & Rock Logging, Classification, 

This LOTB sheet was prepared in accordance with 

I. G-Remmen

3650

1330

1340

1350

1360

1370

1380

1390

1400

PLAN

1" = 50’

PROFILE

Vert:  1" = 10’

Horiz: 1" = 10’

52 1.4

55 1.4

45 1.4

76 1.4

43 1.4

1.4

90 1.4
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The State of California or its officers or agents

completeness of electronic copies of this plan sheet.

shall not be responsible for the accuracy or

POST MILES

TOTAL PROJECT

Xing Zheng

2130

3-31-17

02 Sha 5

1402.4’

"
A
1
"
 
L
i
n
e

9
.
4
’
 
R
t
 

S
t
a
 
8
9
3

+
6
0
.
7

RC-14-008

4

REF

RQD=0%

REC=74%

RQD=38%

REC=100%

RQD=20%

REC=100%

RQD=0%

REC=74%

-moderately and intensely weathered; moderately soft and moderately hard.

Terminated at Elev 1334.9

893+00 894+00 895+00

4

4

4

4

4

4
4

4

"A1" LINE

06-0042L

EXISTING BRIDGE

2

RC-14-008

RC-14-007
RC-14-006

RC-14-005RC-14-004
RC-14-003

RC-14-002

RC-14-001

1330

1340

1350

1360

1370

1380

1390

1400

SHASTA VIADUCT (REPLACE)

02000000161 02-0E0904

R. Buell

06-0212L

M29.68

N 6
7° 0

8’5
8" 

W

3

6

TO R
EDDIN

G

7 8

900
1

24

9

X. Zheng

12-01-14

8-6-14

ERi = 58%

-greenish black; fresh; hard.

-very soft; very intensely fractured (shattered).

BENCH MARK

Elev = 1401.81

E6,472,750.22

N 2,166,462.04

Sta 893+76.99

8.48 ft Rt Rte 5, "A" Line

CDH Brass Disc in Conc

6-5-325

SURVEY CONTROL

2

RC-15-001

2 R=1675

RC-15-002

2

RC-15-003

2

RC-15-004

2

RC-15-005

2 RC-15-006

03-11-15

LOG OF TEST BORINGS 1 OF 11

5

3

-intensely weathered; very soft.

RQD=0%

REC=57%

RQD=0%

REC=100%

RQD=0%

REC=100%

RQD=0%

REC=11%

RQD=0%

REC=64%

RQD=0%

REC=80%

RQD=0%

REC=0%

RQD=0%

REC=80%

RQD=0%

REC=50%

TO LAKEHEAD

04-01-15

A. Barrie

moderately hard; intensely and very intensely fractured.

METAMORPHIC ROCK (METASANDSTONE); fine grained; moderately bedded; yellowish brown and reddish brown; intensely weathered; from soft to 

 SAND.

-decomposed to GRAVELLY SILT with SAND (ML); very dense; yellowish brown and reddish brown; moist; little well-graded GRAVEL; little well-graded

and very soft; intensely and very intensely fractured.

METAMORPHIC ROCK (METASANDSTONE); very fine and fine grained; moderately bedded; yellowish brown and reddish brown; intensely weathered; soft 

well-graded SAND; (FILL).

Well-graded GRAVEL with CLAY and SAND (GW-GC); medium dense (estimated); yellowish brown; moist; angular GRAVEL (rock fragments); some 

decomposed rock fragments); some well-graded SAND; (COLLUVIUM).

Well-graded GRAVEL with SILT and SAND (GW-GM); very dense; yellowish brown and reddish brown; moist; angular GRAVEL (intensely fractured and 

NAVD 88

    

NOTES:

1. The descriptions presented on these LOTBs are based on visual observation.

2. Groundwater was not encountered during field investigation.

   ratio was not in compliance with the test method.

   Method C. Please note asterisks (**) indicate the test specimen length/diameter

3. Unconfined Compressive Strength (UC) tests generally follow the ASTM D7012-

   (psi).

4. Point Load tests generally follow the ASTM D5731. Point Load Strength Index Is(50)

   along healed discontinuities during testing.

5. Please note that the majority of the rock samples tested for UC and PL broke

Well-graded SAND with CLAY and GRAVEL (SW-SC); very dense; yellowish brown; moist; little well-graded angular GRAVEL; (COLLUVIUM).

soft; intensely and very intensely fractured.

METAMORPHIC ROCK (METASILTSTONE); thickly and very thickly bedded; dark greenish gray and reddish brown; intensely weathered; soft and very 

strong reddish brown oxide staining on the fracture surfaces.

METAMORPHIC ROCK (METASILTSTONE); thickly bedded; dark gray; fresh and moderately weathered; hard; moderately and intensely fractured; 

4-1-15

R45.0/R45.8
R29.3/R31.1,

229 248

5-11-2015
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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 

I. G-Remmen

3650
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1340

1350

1360

1370

1380

1390

1400
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The State of California or its officers or agents

completeness of electronic copies of this plan sheet.

shall not be responsible for the accuracy or

POST MILES

TOTAL PROJECT

Xing Zheng

2130

3-31-17

02 Sha 5

894+00 894+50 895+00

SHASTA VIADUCT (REPLACE)

02000000161 02-0E0904

R. Buell

06-0212L

M29.68

1320

1310

1300

1290

1280

1270

1260

1250

PROFILE

Vert:  1" = 10’

Horiz: 1" = 5’

Very dense.

50 1.4

42 1.4

53 1.4

73 1.4

64 1.4

1.4

1.4

62/6

REF

RQD=34%

REC=100%

RQD=28%

REC=100%

1402.1’

"A1" Line

24.2’ Lt Sta 894+10

Terminated at Elev 1357.1

RC-14-003

4

1330

1340

1350

1360

1370

1320

1310

1300

1290

1280

1270

1260

1250

12-01-14

D. Liao, J. Kaump

7-15-14

ERi = 67%

28 1.4

39 1.4

40 1.4

1.4

1403.6’

RC-14-004

4

RQD=14%

REC=80%

Terminated at Elev 1253.6

72 1.4

1.4REF

1.4REF

54/6

RQD=30%

REC=100%

RQD=20%

REC=100%

RQD=28%

REC=100%

RQD=64%

REC=100%

RQD=78%

REC=100%

RQD=84%

REC=100%

RQD=80%

REC=100%

RQD=54%

REC=100%

RQD=40%

REC=86%

RQD=70%

REC=100%

RQD=40%

REC=100%

RQD=65%

REC=108%
RQD=40%

REC=100%

RQD=57%

REC=117%

RQD=55%

REC=96%

RQD=42%

REC=84%

RQD=89%

REC=106%

RQD=92%

REC=100%

RQD=21%

REC=100%

RQD=47%

REC=104%

RQD=60%

REC=104%

RQD=63%

REC=92%

RQD=60%

REC=100%

"A1" Line

10.7’ Lt Sta 894+09.3

-dense;  from dry to moist.

-very dense.

-intensely to moderately fractured.

-intensely and moderately fractured.

-moderately fractured.

-moderately fractured.

7-28-14

ERi = 67%

-moderately and slightly fractured; pyrite on fracture surfaces.

-slightly weathered and fresh; very hard; moderately fractured.

"LOG OF TEST BORINGS 1 OF 11"

FOR PLAN VIEW, SEE

LOG OF TEST BORINGS 2 OF 11

03-11-15 04-01-15

A. Barrie

UC= 5433 psi.

UC= 10416 psi.

PL= 375 psi.

UC= 4527** psi.

PL= 735 psi.

PL= 939 psi.

UC= 11769** psi.

UC= 6023 psi.

UC= 3489** psi.

UC= 4053** psi.

UC= 9084 psi.

UC= 15367** psi.

UC= 8960 psi.

   

-from moderately to intensely fractured.

-moderately and very intensely fractured.

well-graded SAND; some well-graded GRAVEL; (FILL).

SILTY SAND with GRAVEL (SM); very dense; dark brown; dry; 

black; from dry to moist; few well-graded SAND.

Well-graded GRAVEL with SAND (GW); dense; dark brown and 

 and very hard; intensely and moderately fractured.

-very thickly bedded; dark gray; slightly weathered; hard 

rocks, 4"-6",  hard.

SAND; some well-graded GRAVEL; 20% COBBLES, metamorphic 

SILTY SAND with GRAVEL (SM); dense; brown; dry; well-graded 

4-1-15

PL= 139 psi.

very intensely fractured; calcium veins; heavy iron oxide staining; 

hard and very hard; moderately and intensely fractured; locally 

dark gray and reddish brown; moderately and intensely weathered; 

METAMORPHIC ROCK (METASILTSTONE); thickly and very thickly bedded; 

grained; gray; fresh and slightly weathered; hard and very hard; moderately fractured.

and intensely fractured; locally very intensely fractured; calcium veins.  METASANDSTONE; fine 

METASILTSTONE/METASHALE; dark gray; fresh and slightly weathered; hard and very hard; moderately 

METAMORPHIC ROCK (METASILTSTONE/METASHALE with thinly and moderately bedded METASANDSTONE). 

fractured.

intensely weathered; soft and moderately soft; intensely 

METAMORPHIC ROCK (METASILTSTONE); massive; dark gray; 

R45.0/R45.8
R29.3/R31.1,

5-11-2015

248230
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Legend, and A10H for Rock Legend.

See 2010 Standard Plans A10F and A10G for Soil 
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I. G-Remmen
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The State of California or its officers or agents
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Xing Zheng

2130

3-31-17

02 Sha 5

1366.0’

RC-14-006

4

Terminated at Elev 1296.3

895+00 896+00 897+00

SHASTA VIADUCT (REPLACE)

02000000161 02-0E0904

R. Buell

06-0212L

M29.68

1320

1310

1300

1290

"
A
1
"
 
L
i
n
e

7
.
1
’
 
R
t
 

S
t
a
 
8
9
5

+
0
5

RQD=14%

REC=64%

RQD=10%

REC=58%

RQD=12%

REC=85%

RQD=22%

REC=100%

RQD=0%

REC=75%

RQD=0%

REC=41%

RQD=0%

REC=60%

RQD=0%

REC=65%

RQD=0%

REC=83%

RQD=0%

REC=17%

RQD=0%

REC=54%

RQD=0%

REC=100%

-very low recovery; very soft.

-fresh; very hard; intensely fractured.

-very intensely fractured.

-slightly weathered; with laminations; pyrite on fracture surfaces.

-thinly bedded.

-no recovery.

PROFILE

Vert:  1" = 10’

Horiz: 1" = 10’

1330

1340

1350

1360

1370

1320

1310

1300

1290

J. Thorne

12-01-14

7-29-14

"LOG OF TEST BORINGS 1 OF 11"

FOR PLAN VIEW, SEE

LOG OF TEST BORINGS 3 OF 11

03-11-15

RQD=0%

REC=68%

RQD=0%

REC=80%

RQD=0%

REC=32%

RQD=0%

REC=65%

RQD=0%

REC=23%

RQD=0%

REC=28%

RQD=0%

REC=38%

REC=0%

REC=0%

04-01-15

A. Barrie

PL= 161 psi.

UC= 11306** psi.

-intensely and moderately fractured.

   

and subangular GRAVEL; little well-graded SAND; few fines; GRAVEL consists of METASEDIMENTARY ROCK fragments.

Well-graded GRAVEL with SILT and SAND (GW-GM); very dense (estimated); very dark gray; moist; mostly angular 

-from soft to hard; fractures slightly opened with heavy oxide staining on fracture surfaces.

-hard and very hard; intensely fractured; fractures dip 45^; oxide staining on fracture surfaces; pyrite.

4-1-15

soft to hard; intensely and very intensely fractured; heavy oxide staining on fracture surfaces.

METAMORPHIC ROCK (METASILTSONE); thickly bedded; very dark gray and reddish brown; intensely weathered; from very 

intensely and very intensely fractured; oxidized fracture surfaces.

METAMORPHIC ROCK (METASILTSTONE); thickly bedded; very dark gray; intensely weathered; from soft to hard; 

R45.0/R45.8
R29.3/R31.1,

5-11-2015

248231
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Horiz: 1" = 10’
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Xing Zheng

2130

3-31-17

02 Sha 5

1384.7’

RC-15-006

2

Terminated at Elev 1314.7

895+00

SHASTA VIADUCT (REPLACE)

02000000161 02-0E0904

R. Buell

06-0212L

M29.68

2-8-15

"
A
1
"
 
L
i
n
e

2
6
.
5
’
 
L
t
 

S
t
a
 
8
9
5

+
1
3
.
5

Well-graded GRAVEL (GW); very dark gray; moist; subangular; oxidized; roots; (FILL).

-banded; bedding dipping at 30^.

118

91

67

58

48

100

100

100

100

125

100

36

100

100

92

100

100

100

125

67

100

112

100

100

100

140

100

100

100

100

100

100

38

47

25

100

110

100

55

125

100

100

130

100

100

100

100

86

40

33

100

63

100

67

100

100

133

100

125

50

100

130

100

100

100

91

33

0

50

0

0

48

88

0

0

42

0

0

0

39

0

0

0

0

0

60

16

0

0

0

0

0

0

0

0

0

0

0

0

0

0

30

0

36

0

0

0

0

0

18

0

24

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1310

1320

1330

1340

1350

1360

1370

1380

-trace rootlets.

-intensely weathered.

-moderately weathered; quartz healed fractures to 1/32".

-trace rootlets.

-very intensely weathered.

-fractures moderately to highly oxidized.

-METASANDSTONE lense to 3".

-very intensely fractured.

-CLAY seam (0.5") in very intensely fractured rock dipping at –60^.

896+00 897+00

J. Thorne

NOTE:

See table for "REC" and "RQD" values.

"LOG OF TEST BORINGS 1 OF 11"

FOR PLAN VIEW, SEE

LOG OF TEST BORINGS 4 OF 11

REC % RQD %
(ft)

BORING DEPTH

CLAYEY GRAVEL with SAND (GC); dark yellowish brown; dry to moist; fine and coarse; little fines; little well-graded SAND; roots; (FILL).

68.9-70.0

66.8-68.9

66.5-66.8

65.8-66.5

63.5-65.8

63.3-63.5

61.2-63.3

56.1-61.2

55.2-56.1

54.8-55.2

51.7-54.8

48.9-51.7

47.5-48.9

47.0-47.5

43.1-47.0

42.8-43.1

42.3-42.8

42.1-42.3

41.7-42.1

40.8-41.7

39.3-40.8

36.8-39.3

36.7-36.8

36.1-36.7

35.6-36.1

35.1-35.6

34.8-35.1

34.1-34.8

33.8-34.1

33.3-33.8

33.0-33.3

32.4-33.0

30.8-32.4

29.3-30.8

27.3-29.3

26.5-27.3

25.5-26.5

25.1-25.5

24.5-25.1

23.7-24.5

23.0-23.7

22.3-23.0

21.3-22.3

20.7-21.3

18.5-20.7

18.0-18.5

14.7-18.0

14.0-14.7

13.5-14.0

11.7-13.5

11.2-11.7

10.4-11.2

10.1-10.4

9.2-10.1

8.9-9.2

8.0-8.9

7.7-8.0

7.3-7.7

6.5-7.3

5.9-6.5

5.6-5.9

5.3-5.6

5.0-5.3

4.7-5.0

4.4-4.7

with some quartz.

METAMORPHIC ROCK (METASANDSTONE); fine grained; moderately bedded; dark bluish gray; fresh; hard and very hard; moderately fractured 

03-10-15

A. Barrie

UC= 10377** psi.

PL= 408 psi.

 infilling.

-some METASANDSTONE inclusions; moderately and slightly weathered; fractures moderately oxidized with fine to coarse SAND and GRAVEL 

-moderately weathered to fresh; intensely and moderately fractured; moderate oxidation along fractures; pyrite.

 healed fractures; light oxidation; trace pyrite.

-fresh; moderately and slightly fractured; fractures at 45^ with mechanical breaks at 20^ to 30^; banded with METASANDSTONE; quartz

03-11-15

4-1-15

04-01-15

intensely fractured; some oxidation along fractures, fractures random.
METAMORPHIC ROCK (METASILTSTONE); thickly bedded; very dark gray; slightly weathered to fresh; hard to very hard; very intensely and 

moderately fractured; fractures dip 45^ to 60^ to near vertical; trace oxidation.

METAMORPHIC ROCK (METASILTSTONE); thickly bedded; very dark gray; slightly weathered to fresh; hard and very hard; intensely and 

in fractures.

METAMORPHIC ROCK (METASILTSTONE); very dark gray; fresh; hard to very hard; moderately fractured; trace oxidation and quartz infilling 

R45.0/R45.8
R29.3/R31.1, 248232

5-11-2015
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Xing Zheng

2130

3-31-17

02 Sha 5

1321.0’

RC-14-005

4

Terminated at Elev 1251.0

898+50 899+00 900+00

SHASTA VIADUCT (REPLACE)

02000000161 02-0E0904

R. Buell

06-0212L

M29.68

1320

1310

1300

1290

1280

1270

1260

1250

"
A
1
"
 
L
i
n
e

2
.
7
’
 
R
t
 

S
t
a
 
8
9
8

+
7
8
.
0

RQD=18%

REC=98%

RQD=25%

REC=100%

RQD=27%

REC=73%

RQD=76%

REC=100%

RQD=24%

REC=84%

RQD=44%

REC=100%

RQD=52%

REC=95%

-reddish brown and gray; moderately weathered; hard.

-moderately and intensely fractured; locally very intensely fractured.

RQD=0%

REC=61%

RQD=0%

REC=100%

RQD=0%

REC=88%

RQD=9%

REC=74%

RQD=0%

REC=58%

RQD=0%

REC=56%

RQD=0%

REC=86%

RQD=0%

REC=47%

RQD=0%

REC=57%

-very soft.

-intensely and very intensely fractured.

-intensely fractured.

-slightly weathered; intensely fractured.

RC-14-007

4

Terminated at Elev 1285.9

RQD=17%

REC=92%

RQD=19%

REC=100%

RQD=53%

REC=97%

RQD=13%

REC=97%

RQD=15%

REC=86%

RQD=13%

REC=85%

RQD=0%

REC=41%

RQD=0%

REC=32%

RQD=0%

REC=100%

RQD=21%

REC=100%

RQD=17%

REC=98%

-roots and rootlets.

-fresh; very hard; moderately and intensely fractured.

-moderately and intensely fractured.

-intensely and very intensely fractured.

1320

1310

1300

1290

1280

1270

1260

1250

1330

1340

1350

1360

1355.6’

901+00

PROFILE

Vert:  1" = 10’

Horiz: 1" = 10’

 
 
 
 
 
 
 
"

A
1
"
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e

1
3
.
5
’
 
R
t
 

S
t
a
 
8
9
9

+
5
9
.
6

I. G-Remmen, W. Tang

J. Thorne, X. Zheng

weathered; soft; intensely and very intensely fractured; very low recovery.

METAMORPHIC ROCK (METASANDSTONE); fine and coarse grained; thickly bedded; light yellowish brown; intensely 

12-01-14

7-24-14

8-2-14

"LOG OF TEST BORINGS 1 OF 11"

FOR PLAN VIEW, SEE

LOG OF TEST BORINGS 5 OF 11

 fractured.

-greenish gray; moderately and slightly weathered; very hard and hard; intensely fractured; locally moderately 

-slightly and moderately weathered; very intensely fractured (shattered).

 and very intensely fractured; randomly fractured; locally moderately fractured.

-greenish gray and yellowish brown; moderately and intensely weathered; from soft to very hard; intensely 

-locally very intensely fractured.

-intensely fractured; locally moderately fractured.

RQD=8%

REC=34%

RQD=0%

REC=55% RQD=0%

REC=80%

RQD=0%

REC=16%

RQD=0%

REC=27%

RQD=0%

REC=18%

RQD=0

REC=25%

RQD=0

REC=0%

RQD=0%

REC=89%

RQD=0

REC=100%

03-11-15 04-01-15

A. Barrie

PL= 70 psi.

PL= 490 psi.

PL= 419 psi.

PL= 12 psi.

UC= 9795 psi.

UC= 11945** psi.

 fractured; yellowish brown staining on fracture surfaces.

-hard and very hard; intensely fractured; locally very intensely 

angular and subangular GRAVEL consisting of METASEDIMENTARY ROCK fragments; little fine SAND.

Well-graded GRAVEL with SILT and SAND (GW-GM); very dense (estimated); light yellowish brown; moist; mostly 

-decomposed to poorly-graded SAND with GRAVEL (SP); light olive brown; moist; fine SAND; little fine GRAVEL.

PL= 582 psi.

PL= 518 psi.

UC= 6957** psi.

PL= 323 psi.

PL= 613 psi.

   

randomly fractured and healed with calcite and iron oxide.

moderately hard; intensely and very intensely fractured; 

thickly bedded; reddish brown; intensely weathered; hard and 

METAMORPHIC ROCK (METASANDSTONE); fine and coarse grained; 

4-1-15

-decomposed to poorly-graded SAND (SP); medium dense (estimated); light olive brown; moist; fine and medium SAND.

-greenish black; slightly weathered; very hard; intensely and very intensely fractured.

intensely fractured.

METAMORPHIC ROCK (METASILTSTONE); reddish brown and greenish black; intensely weathered; moderately hard and soft; 

fractures healed with calcite; break with moderate hammer blow.

intensely fractured; locally moderately fractured; randomly fractured; 

METAMORPHIC ROCK (METASHALE); greenish gray; fresh; hard and very hard; 

R45.0/R45.8
R29.3/R31.1,

233 248

5-11-2015
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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, 
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I. G-Remmen

3650

1280

1290

1300

1310

1320

1330

1340

1350

PROFILE

Vert:  1" = 10’

Horiz: 1" = 10’
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Xing Zheng

2130

3-31-17

02 Sha 5

1359.2’

RC-15-005

2

Terminated at Elev 1289.2

898+50

SHASTA VIADUCT (REPLACE)

02000000161 02-0E0904

R. Buell
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8
9
8

+
8
8
.
8

  

J. Thorne

68.8-70.0

68.1-68.8

65.3-68.1

65.1-65.3

63.5-65.1

61.4-63.5

60.0-61.4

52.6-60.0

49.2-52.6

47.5-49.2

46.9-47.5

43.5-46.9

43.1-43.5

42.4-43.1

41.1-42.4

39.4-41.1

38.4-39.4

37.9-38.4

37.1-37.9

36.8-37.1

36.2-36.8

35.7-36.2

35.0-35.7

34.7-35.0

34.0-34.7

33.4-34.0

32.3-33.4

30.8-32.3

29.5-30.8

29.0-29.5

28.5-29.0

27.3-28.5

27.0-27.3

26.5-27.0

26.0-26.5

25.2-26.0

23.4-25.2

23.1-23.4

22.7-23.1

22.1-22.7

21.6-22.1

21.3-21.6

18.8-21.3

15.5-18.8

15.1-15.5

14.4-15.1

13.8-14.4

13.3-13.8

13.0-13.3

12.5-13.0

11.6-12.5

10.1-11.6

9.1-10.1

8.5-9.1

8.0-8.5

7.5-8.0

6.1-7.5

5.6-6.1

4.8-5.6

4.4-4.8

4.2-4.4

3.3-4.2

2.8-3.3

1360

Well-graded GRAVEL (GW); dark grayish brown; moist; angular; oxidized; roots.

-very intensely to intensely fractured.

-moderately weathered to slightly weathered to fresh; trace METASILTSTONE fragments.

-mostly GRAVELS, angular to subrounded; slightly to moderately oxidized.

-no recovery.

1280

1290

1300

1310

1320

1330

1340

1350

1360

899+50 900+50

-no recovery.

-fractures heavily oxidized.

-intensely fractured.

-METASILTSTONE fragments with CLAY infilling; very intensely fractured.

-intensely fractured.

-very intensely fractured.

-very intensely to intensely fractured; highly to moderately oxidized; trace pyrite.

-trace quartz healed fractures.

-no recovery.

-very intensely fractured.

-slightly weathered to fresh; trace oxidation and pyrite.

-no recovery.

-moderately hard to hard; some serpentinization.

-trace quartz healed fractures.

See table for "REC" and "RQD" values.

NOTE:

"LOG OF TEST BORINGS 1 OF 11"

FOR PLAN VIEW, SEE

LOG OF TEST BORINGS 6 OF 11

REC % RQD %
(ft)

BORING DEPTH

-very intensely fractured; heavy oxidation.

100

100

0

200

25

10

0

1

115

47

100

100

100

100

62

29

70

100

100

100

100

40

145

100

86

33

64

53

54

80

180

33

100

100

100

63

0

0

100

100

80

100

0

18

100

71

100

80

100

100

78

80

100

100

100

100

100

100

100

100

100

100

100

0

0

0

0

0

0

0

0

47

0

0

12

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

50

0

0

0

0

0

0

0

0

0

0

0

50

0

0

0

0

to moderately weathered; hard; very intensely to intensely fractured; fracture angles random; heavy oxidation.
METAMORPHIC ROCK (METASANDSTONE); fine grained; thickly bedded; red brown to dark grayish brown; very intensely 

 near vertical healed with quartz; oxidation light to moderate; trace serpentinization along fractures.
-moderately to slightly weathered; intensely to moderately fractured; fractures random and dip 45^ to 60^, and 

03-10-15

A. Barrie

4-1-15

04-01-15

to very hard; very intensely fractured; moderately oxidized along fractures.
METAMORPHIC ROCK (METASILTSTONE); thickly bedded; dark bluish gray; moderately weathered to fresh; hard 

R45.0/R45.8
R29.3/R31.1,

234 248

5-11-2015
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MATERIALS AND GEOTECHNICAL SERVICES

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 

I. G-Remmen

3650

1260

1270

1280

1290

1240

1310

1320

PROFILE

Vert:  1" = 10’

Horiz: 1" = 10’
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Xing Zheng

2130

3-31-17

02 Sha 5

1335.8’

RC-15-004

Terminated at Elev 1265.8

899+00
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02000000161 02-0E0904

R. Buell
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M29.68
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2
.
9

1330

NOTE:

See table for "REC" and "RQD" values.

"LOG OF TEST BORINGS 1 OF 11"

FOR PLAN VIEW, SEE

LOG OF TEST BORINGS 7 OF 11

2

900+00 901+00

1260

1270

1280

1290

1240

1310

1320

1330

-open fracture filled with SILT, SAND, and rootlets.

-moderately and intensely weathered.

-rootlets.

-intensely fractured; oxidized surfaces.

-healed fracture (3/8" wide).

1-30-15

X. Zheng

REC % RQD %
(ft)

BORING DEPTH

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-very intensely fractured with SAND and SILT infilling.

-sheared (3"); intensely weathered; very soft and moderately hard.

67.0

65.3

61.7

61.2

57.8

57.4

56.5

55.8

55.1

52.6

48.4

47.3

44.2

43.0

37.8

37.7

36.6

34.3

30.3

29.6

28.9

27.3

26.8

26.4

25.8

24.1

23.9

22.7

22.4

22.2

21.9

20.1

18.4

17.2

16.1

15.7

15.2

14.6

13.1

12.8

11.8

10.1

9.0

8.1

7.7

7.2

6.5

3.2

70.0

67.0

65.3

61.7

61.2

57.8

57.4

56.5

55.8

55.1

52.6

48.4

47.3

44.2

43.0

37.8

37.7

36.6

34.3

30.3

29.6

28.9

27.3

26.8

26.4

25.8

24.1

23.9

22.7

22.4

22.2

21.9

20.1

18.4

17.2

16.1

15.7

15.2

14.6

13.1

12.8

11.8

10.1

9.0

8.1

7.7

7.2

6.5 18

71

50

50

100

70

0

80

100

87

83

80

100

150

71

67

100

67

83

100

88

50

75

60

38

214

100

100

43

209

100

100

100

98

96

71

71

56

100

100

70

103

100

83

0

0

0

0

0

0

0

0

0

0

0

0

0

32

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

20

0

0

0

83

81

0

38

0

0

0

0

0

71

0

89

0

47

63

88

89 73

133

along healed fractures by light hammer blow; fractures dip from 30^ to 90^.

locally moderately fractured; intensely weathered; fracture surfaces heavily oxidized (open 8/32); partly healed by calcite (open to 4/32); breaks 

METAMORPHIC ROCK (METASANDSTONE); fine and medium grained; thickly bedded; dark gray; moderately weathered; hard and very hard; intensely fractured;

-intensely fractured; hard.

hard; intensely and very intensely fractured; open fractures with SILT, SAND, CLAY infilling; rootlets; heavy oxidation on fracture surfaces.

METAMORPHIC ROCK (METASANDSTONE); fine and medium grained; thickly bedded; reddish brown and dark gray; intensely weathered; moderately hard to 

-intensely weathered; soft and moderately hard; intensely fractured.

-slightly and moderately weathered; intensely fractured (dipping to 80^); fracture surfaces heavily oxidized.

 open fracture with oxidized surfaces; shattered and healed.

-fresh and slightly weathered; hard and very hard; slightly and moderately fractured; locally intensely fractured; calcite healed fractures; slightly 

03-10-15

A. Barrie

Well-graded GRAVEL with SILT and SAND (GW-GM); reddish brown; dry and moist; GRAVELS are angular rock fragments; some well-graded SAND; rootlets.

METAMORPHIC ROCK (METACHERT); light gray; fresh and moderately weathered; extremely hard; moderately and intensely fractured.

-locally slightly weathered; very hard; PL= 322 psi.

-moderately and intensely fractured; PL= 1751 psi.

 hammer blow; blocky; PL= 46 psi.

-predominately fine grained; fresh; hard and very hard; slightly and moderately fractured; healed fractures; breaks along healed fractures by light 

UC= 7029 psi.

-calcite healed fractures; shattered/healed; PL= 214 psi.

03-11-15

4-1-15

04-01-15

R45.0/R45.8
R29.3/R31.1,

235 248

5-11-2015
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Terminated at Elev 1304.4

899+50

SHASTA VIADUCT (REPLACE)
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"
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1
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e

1
6
.
3
’
 
L
t
 

S
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a
 
8
9
9

+
5
7
.
7

REC % RQD %

1370

NOTE:

See table for "REC" and "RQD" values.

"LOG OF TEST BORINGS 1 OF 11"

FOR PLAN VIEW, SEE

LOG OF TEST BORINGS 8 OF 11

2

900+50 901+50

1-28-15

X. Zheng

1300

1310

1320

1330

1340

1350

1360

1370

-slightly open fractures filled with yellowish brown CLAYEY SAND and rootlets.

-thinly bedded; fine and medium grained; dark gray; moderately and intensely weathered; hard; intensely fractured.

-very intensely fractured.

-calcite healed fractures.

-intensely fractured.

-moderately fractured; fresh; very hard; fracture surface moderately and intensely weathered.

-fine grained; fresh; very hard; intensely fractured; mechanical breaks.

2.0

3.0

3.5

4.2

4.7

5.1

5.8

13.8

14.3

14.8

15.3

16.7

17.4

18.4

19.5

22.1

24.2
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25.3

26.4

30.9
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3.0
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57

50

36

27

14

71

100
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100

100

100
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100

100
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84

100
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81

50

10

57

67
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0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
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0

0

0

0

50

48

0

86

0

0

28

0

0

0

56

0

23

0

0

0

0

0

0

0

(ft)

BORING DEPTH

-very intensely fractured.

9.2 91

32

50

95 48

84 80

71100

38

75

-bluish gray; slightly weathered and fresh; hard to very hard; moderately and intensely fractured; fracture surfaces intensely weathered.

-fresh; moderately fractured; breaks by light hammer blow along healed fractures; fracture surfaces fresh; very smooth; slick.

03-10-15

A. Barrie

well-graded SAND; roots and rootlets.

Well-graded GRAVEL with SILT and SAND (GW-GM); loose and medium dense (estimated); reddish brown; angular rock fragments; some

hard; intensely fractured; open fractures; heavy oxide staining on fracture surfaces.

METAMORPHIC ROCK (METASANDSTONE); fine and medium grained; thickly bedded; yellowish brown; intensely weathered; hard and moderately

-moderately weathered on rock surface; intensely weathered on fracture surfaces; intensely fractured.

-open fractures; very intensely fractured; strong dark reddish brown oxide staining.

 moderately and intensely fractured; intensely weathered fracture surfaces; strong dark reddish brown oxide staining; open fractures 3/22".

-thinly and thickly bedded; fine and medium grained; yellowish brown and gray; moderately and slightly weathered; hard and very hard;

-oxide staining on healed fractures; breaks along oxidized healed fractures by light hammer blow; fracture surfaces fresh, slightly rough.

 rough.

-random slightly open fractures; surfaces strongly oxidized; healed fractures break by light hammer blow, break surfaces fresh, slightly

intensely fractured.

METAMORPHIC ROCK (METACHERT); very fine grained; thinly bedded; light gray; fresh; very hard and extremely hard; intensely and very 

03-11-15

4-1-15

04-01-15

strong dark reddish brown oxide staining; open fractures (up to 3/32" wide).

METAMORPHIC ROCK (METASILTSTONE); thinly bedded; gray; moderately weathered rock surface; intensely weathered on fracture surfaces; 

R45.0/R45.8
R29.3/R31.1,

236 248

5-11-2015
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Xing Zheng
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3-31-17

02 Sha 5

1372.6’

RC-15-002
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Terminated at Elev 1292.6
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REC % RQD %

"LOG OF TEST BORINGS 1 OF 11"

FOR PLAN VIEW, SEE

J. Thorne

1290

-COBBLES to 6"; dark gray; moderately weathered; hard.

-soil filled fractures (SILT and CLAY).

-moderately weathered to fresh; moderately soft to hard; very intensely fractured to moderately fractured.

-hard with calcite and quartz healed fractures.

-intensely and very intensely fractured; clean and smooth to slightly rough fracture surfaces.

-slightly open fractures.

-intensely and moderately fractured; mechanical fractures.

-shattered SANDSTONE lenses.

-thinly bedded METASANDSTONE layers.

-slightly fractured; locally moderately fractured; breaks by light hammer blow.

-very light gray.

1300

1310

1320

1330

1340

1350

1360

1370

1290

-intensely and very intensely fractured; slightly open fractures (shattered).

-moderately and intensely fractured.

-intensely fractured.

902+00 903+00

1-26-15

79.2-80.0

78.8-79.2

76.7-78.8

74.2-76.7

72.3-74.2

71.8-72.3

70.0-71.8

65.5-70.0

61.9-65.5

60.2-61.9

56.3-60.2

52.5-56.3

49.3-52.5

48.5-49.3

46.3-48.5

45.9-46.3

42.1-45.9

41.4-42.1

38.7-41.4

38.0-38.7

35.4-38.0

34.0-35.4

33.1-34.0

32.0-33.1

28.6-32.0

27.9-28.6

27.3-27.9

26.4-27.3

24.9-26.4

24.3-24.9

23.1-24.3

22.0-23.1

20.6-22.0

19.8-20.6

18.7-19.8

18.1-18.7

17.2-18.1

12.3-17.2

11.0-12.3

10.1-11.0

8.7-10.1

6.7-8.7 100

64

100

100

14

44

100

36

75

43

9

100

117

100

78

100

100

100

100

78

100

100

100

100

100

74

375

100

63

90

97

71

28

69

44

100
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88

76

50

100

25

0

0

0

0

0

0

0

0

0

0

25

67

33

0

0

0

29

0

0

0

23

0

0

0

40

0

36

47

71

64

0

0

33

0

0

63

48

29

0

0

-brecciated with METASANDSTONE fragments; few slight open fractures.

Well-graded GRAVEL with SILT and SAND (GW-GM); red brown; moist; angular rock fragments; some well-graded SAND; trace roots.

-very intensely fractured.

LOG OF TEST BORINGS 9 OF 11

(ft)

BORING DEPTH

- -

-intensely and very intensely fractured; tight fractures, shattered.

-brecciated with METASILTSTONE and METASHALE fragments; shattered and sheared; easily breaks down with moderate hand pressure.

-very intensely weathered and fractured; heavy oxidation; recovered mostly as coarse SAND and well-graded GRAVEL.

-SILTSTONE lenses.

fractured; fractures dip 30^ to 80^; oxidized; trace rootlets.

METAMORPHIC ROCK (METASANDSTONE); fine grained; thickly bedded; dark gray; moderately to intensely weathered; moderately hard to hard; moderately 

03-10-15

A. Barrie

fractures (shattered and healed); breaks by light hammer blow.
METAMORPHIC ROCK (METACHERT); fresh; extremely hard and hard; moderately and intensely fractured; partial calcite healed fractures; tight 

03-11-15

See table for "REC" and "RQD" values.

NOTE:

4-1-15

04-01-15

healing; brecciated with METASHALE fragments.

METAMORPHIC ROCK (METASILTSTONE); thickly bedded; bluish black; slightly weathered to fresh; hard; very intensely fractured with some calcite 

moderately and intensely fractured; calcite healed fractures; healed fractures cross the original bedding; locally sheared (2"-3").

METAMORPHIC ROCK (interbedded METASILTSTONE and METASHALE); thinly bedded; dark gray and black; slightly weathered and fresh; hard and very hard; 

METAMORPHIC ROCK (METASILTSTONE and METASHALE); thinly bedded; dark gray black; fresh; hard and very hard (brittle); intensely fractured.

dip to 75^; shattered, sheared, and healed.
METAMORPHIC ROCK (METASHALE); thickly bedded; black; fresh; hard and moderately hard; intensely fractured; calcite healed fractures; fractures 

locally intensely fractured; shattered, sheared, and healed; breaks by light hammer blow.

METAMORPHIC ROCK (METASILTSTONE); thickly bedded; dark gray/black; fresh; very hard, hard and locally moderately hard; moderately fractured; 

R45.0/R45.8
R29.3/R31.1,

5-11-2015

248237
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06-0212L

M29.68

PROFILE

Vert:  1" = 10’

Horiz: 1" = 20’

900+00

RC-15-001

902+00

1390.0’

 1400

 1390

Terminated at Elev 1320.0

904+00

F. Nguyen

1-23-15

03-11-15
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1
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.
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L
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S
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9
0
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+
9
8
.
0

REC=100%  RQD=0%

REC=100%  RQD=0%

REC=100%  RQD=0%

REC=100%  RQD=0%

REC=100%  RQD=0%

REC=100%  RQD=0%

RQD=23%

REC=90% RQD=77%

REC=100%

RQD=25%

REC=96%

RQD=13%

REC=66%

RQD=32%

REC=100%

RQD=58%

REC=100%

RQD=72%

REC=104%

RQD=0%

REC=100%

-COBBLES and BOULDERS to 16"; red brown and dark gray; intensely moderately weathered; hard; roots.

-intensely to moderately fractured.

 1380

 1370

 1360

 1350

 1340

 1330

 1320

 1310

 1400

 1390

 1380

 1370

 1360

 1350

 1340

 1330

 1320

 1310

-moderately to intensely fractured; CALCITE or QUARTZ healed.

2 

"LOG OF TEST BORINGS 1 OF 11"

FOR PLAN VIEW, SEE

LOG OF TEST BORINGS 10 OF 11

Well-graded GRAVEL with SILT and SAND (GW-GM); red brown; moist; angular rock fragments; some well-graded SAND; trace roots.

Well-graded GRAVEL with CLAY and SAND (GW-GC); red brown to gray; moist; some well-graded SAND.

-COBBLES;  hard.
REC=100%  RQD=20%

REC=100%  RQD=46%

REC=100%  RQD=14%

-dark gray; moderately to slightly weathered; very hard; moderately fractured to very intensely fractured; some calcite healed fractures; oxidized.

-most breaks are mechanical.

-brecciated.

to intensely fractured; fractures dip 45^ to 80^.

METAMORPHIC ROCK (METASANDSTONE); fine grained; thickly bedded; red brown and dark gray; very intensely to moderately weathered; hard; very intensely 

slightly fractured; steeply dipping interbeds; SHALE beds are intensely weathered and soft to moderately soft.

brecciated; marbleized with QUARTZ or CALCITE at Elev 1339.5’ to Elev 1338.7’; minor serpentinized zones METASANDSTONE/METASILTSTONE; intensely to 

METAMORPHIC ROCK (METASANDSTONE); fine grained; thickly bedded; dark bluish gray; slightly weathered to fresh; hard to very hard; slightly fractured; 

trace healed fractures; some brecciation and SILTSTONE interbeds.

METAMORPHIC ROCK (METASANDSTONE); fine grained; thickly bedded; dark bluish gray; slightly weathered to fresh; hard to very hard; slightly fractured; 

RQD=76%

REC=100%

RQD=0%

REC=100%

J. Thorne

03-10-15

A. Barrie

PL= 357 psi.

PL= 515 psi.

UC= 4958** psi; PL= 181 psi.

-more siliceous; some brecciation; fractures random. 

4-1-15

04-01-15

with QUARTZ or CALCITE; possibly minor serpentinization.

METAMORPHIC ROCK (METASILTSTONE); thickly bedded; bluish black; intensely weathered; very soft to moderately soft; slightly fractured; marbleized 

CALCITE healed fractures.

METAMORPHIC ROCK (METASILTSTONE); thickly bedded; bluish black; moderately weathered; moderately hard to hard; slightly fractured; some QUARTZ and 

R45.0/R45.8
R29.3/R31.1,

5-11-2015

248238
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  for "HYDROLOGIC SUMMARY"
  See "FOUNDATION PLAN NO. 2" 

642’-7"– MEASURED ALONG AS BUILT BRIDGE � 

DATUM Elev 1100.00

 

1   Steel Column Casing (Class P/F)

3. Existing Left Bridge not shown

   TO PLANS" sheet

2. For "INDEX TO PLANS" and "GENERAL NOTES", see "INDEX 

1. For "TYPICAL SECTION", see "GENERAL PLAN NO. 2" sheet

NOTES:
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Carbon Fiber Reinforced Polymer (CFRP) Casing Retrofit
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GENERAL PLAN NO. 2 
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SEISMIC DESIGN:  

SEISMIC LOADING:  

   Caltrans Seismic Design Criteria (SDC), Version     dated 
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STRUCTURE STEEL FOR STEEL CASING:  

Fy = 36 ksi   

SITE SPECIFIC ARS

See "SITE SPECIFIC ARS"

LIMITS OF EXCAVATION AND BACKFILL

Approx OG

1’-0"

Typ

      Indicates Structure Backfill Bridge

      Indicates Structure Excavation Bridge

LEGEND:

NO SCALE

COLUMN CASING - STEEL

RETROFIT DETAILS NO. 3

RETROFIT DETAILS NO. 2

RETROFIT DETAILS NO. 1

FOUNDATION PLAN NO. 2

FOUNDATION PLAN NO. 1

INDEX TO PLANS

GENERAL PLAN NO. 2

GENERAL PLAN NO. 1

 9
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 3

 2
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RETROFIT DETAILS NO. 1

1" = 10’

LEGEND:

Indicates Existing Structure

A A

B B

2
"
 

M
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4
"
 

M
a
x

STEEL CASING
CLASS P/F

Approx OG

PCC COLUMN

�" THICK POLYETHYLENE

BENT 2 & 6 ELEVATION

� COLUMN

GROUT
ELLIPTICAL CASING

BACKING PLATE

SECTION B-B

�" THICK POLYETHYLENE

� COLUMN

GROUT
ELLIPTICAL CASING

BACKING PLATE

� BENT
� BENT

1’-9�"

1
0
�

"

1’-9�"

1
0
�

"

PCC COLUMN

SECTION A-A

� COLUMN

GROUT

ELLIPTICAL CASING

BACKING PLATE

� BENT

PCC COLUMN

see "COLUMN CASING - STEEL" sheet

For column casing notes and details not shown

NOTE:

"LN" LINE

BENT 2 BENT 6

8’-6"–
8’-6"–

4
’
-
0
"
–

3
’
-
1
0
"
–

8’-6"–

 �" = 1’-0"

 �" = 1’-0"

2
’
-
0
"
–

Left column Right column

Bent 2

Bent 6

Location

BRIDGE � 

AS BUILT

V
a
r
i
e
s

47’-6"–

58’-9"–59’-3– 

2
"

T
y
p

Column Height 

Approximate

46’-4"–

LEVEL, Typ

F
O

R
 

B
E

N
T
 
2

1
6
’
-
0
"
 

F
O

R
 

B
E

N
T
 
6

2
0
’
-
0
"
 

Indicates New Construction 

Limits of �" thick polyethylene
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A

A
A

BARRIER

EXISTING CONCRETE

BARRIER

EXISTING CONCRETE

SECTION A-A

DROP CAP

SPANDREL

25’-0"

LEGEND:

7

"a" 

"LN" LINE 

RETROFIT DETAILS NO. 2

 

BRIDGE � 

AS BUILT 

�" = 1’-0"

  �" = 1’-0"

2
’
-
0
"
–

8’-6"–

&
 

V
A

R
I
E

S

2
"

1
’
-
7
"
–

2
"

A

2
"

2
"

1
’
-
1
1
"
–

3.

1.

2.

4.

5.

6.

7.

8.

9.

10.

11.

12.

12-9-14

� SPANDREL S5

� ARCH RIB

� SPANDREL S5

TYPICAL SECTION AT SPANDREL S5

ARCH
RIGHT
EXISTING 

ARCH
LEFT
EXISTING
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Tot NUMBER OF  LAYERS = 8)

LAYER THICKNESS= 0.04"

"a", ( EACH CFRP EFFECTIVE COMPOSITE 

 

otherwise, the surface must be filled with thickened epoxy

Existing non-circular column surfaces must be straight or slightly convexed outward at all areas,

 

the ending point of the last wrap

the starting point of the initial wrap.  Subsequent wraps must be started (butted) at 

in height.  All wraps of continuous weave must be terminated a minimum of 12"  past 

Each composite section must be wrapped using continuous fabric not less than 2’-0"

 

epoxy.  Detailing/feathering must extend a minimum of 6" 

Detail/feather all fabric edges, including termination points, edges and seams with a thickened

 

The composite casing must adhere firmly to the existing column surface

 

prequalification

is allowed, unless fabric used has removable backing or procedure has been approved by

Fabric must be completely saturated prior to application to the surface.  No dry fiber placement

 

be filled with a thickened epoxy

Surfaces must be free of voids, protrusions, and sharp edges.  Any voids or uneven surfaces must

 

hour

A primer coat of epoxy must be applied to the surface and allowed to cure for a minimum of one

 

For non-circular columns remove any sharp corners/edges to a 1" radius minimum

 

a manner to ensure that the composite materials are free of moisture, oils, debris or dust

All cutting of fabrics, mixing of epoxy, and wetting out of fabric and handling, must be done in

 

of moisture, oils, loose material, debris, or dust

All surfaces must be cleaned by hand or by oil-free compressed air.  All surfaces must be free

 

All surfaces must be prepared for bonding by means of abrasive blasting or grinding

 

Carbon fiber and Epoxy resin

Fabric refers to the unidirectional fiber. Carbon Fiber Reinforced Polymer (CFRP) composite is 

For all subsequent notes, surfaces must be defined as the surface to receive the composite.

CARBON FIBER REINFORCED POLYMER (CFRP) NOTES:

Casing Retrofit

Carbon Fiber Reinforced Polymer (CFRP) 

Composite Thickness  

Denotes Minimum CFRP Effective 

Indicates New Construction

Indicates Existing Structure
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SECTION A-A

&
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LEGEND:

PART TYPICAL SECTION OF ARCH RIB

PIER 3 PIER 4

A

A

A

A

STRUCTURE

EXISTING

STRUCTURE

EXISTING

"a"

8

  �" = 1’-0"

12’-0"–

3
’
-
6
"
–

ARCH

EXISTING

*

*

*

*

RETROFIT DETAILS NO. 3

*

2
9
’-

2
"–

SECTION B-B

  �" = 1’-0"

12’-0"–

*

2
9
’-

2
"–

  �" = 1’-0"

� EXISTING ARCH

1
2
"

T
Y

P

W
I

D
T

H
,
 

S
P

L
A

Y
 

1’-4"

Typ

LENGTH,

SPLAY

B B

1

1

6 LAYERS

2 LAYERS

SEE "DETAIL A"

PART PLAN AT SPANDREL LOCATIONS

9
"

9
"

6
"
–

6
"
–

DETAIL A

NO SCALE

12-9-14

� SPANDREL S1

� SPANDREL S2

� SPANDREL S9

� SPANDREL S10

� SPANDREL S1 OR S10 COLUMN

� EXISTING ARCH RIB =

"a"

V
A

R
I
E

S

2
’-

6
"–

3
7
’-

0
"–

2
’-

6
"–

*

3
7
’-

0
"–

� SPANDREL S1 OR S10 COLUMN

� EXISTING ARCH RIB =

Right arch shown, parallel left arch similar

NOTE: 
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see "RETROFIT DETAILS NO. 2" sheet 

For CARBON FIBER REINFORCEMENT POLYMER (CFRP) NOTES,

NOTE: 

first 2 layers of CFRP wrap as shown

CFRP fiber anchor to be splayed after

NOTE: 

FILL WITH RESIN

DRILLED HOLE, 

�" Ø x 12" 

LONG CFRP ANCHOR IN 

INSTALL 2’-4" 

Tot NUMBER OF  LAYERS = 8)

COMPOSITE LAYER THICKNESS = 0.04"

"a", ( EACH CFRP EFFECTIVE 

Measure along � arch

Carbon Fiber Reinforced Polymer (CFRP) Casing Retrofit

Composite Thickness 

Denotes Minimum CFRP Effective 

Indicates New Construction

Indicates Existing Structure
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ELLIPTICAL CASING DETAIL

CLASS F COLUMN

A A

PCC COLUMN

TEMPORARY LIFTING EARS

AND GROUND SMOOTH AFTER

STEEL CASING

SEAL FOR GROUTING.

EXTEND TO OUTER FACE
OF STEEL CASING

SEE NOTE 7

CLASS P/F COLUMN

SEAL FOR GROUTING.

EXTEND TO OUTERFACE
OF STEEL CASING

LIMITS OF POLYETHYLENE

TO BE SHOWN ON PLANS

STEEL CASING

PCC COLUMN

GROUTED
GAP

BACKING PLATE

STEEL CASING

M

PCC COLUMN

GROUT

M

BACKING PLATE

ELLIPTICAL CASING

� HORIZONTAL

WELDED JOINT

B
O

T
T

O
M
 

P
A

N
E

L
T

O
P
 

P
A

N
E

L

WELD 

BACKING BAR

Typ

M
Typ

WELD BACKING BAR TO

LOWER PANEL ONLY

INTERSECTION OF JOINT,

FOR MORE THAN 2 WELD

BACK PANELFRONT PANEL

� VERTICAL WELDED JOINT

R1

R2

POINT OF

COMPOUND CURVE

X

GROUT

PCC COLUMN

STEEL CASING

SEE NOTE 6

CONTINUOUS WHEN X IS

GREATER THAN OR EQUAL

M

PCC COLUMN

GROUT

M

BACKING PLATE

ELLIPTICAL CASING

AND @ POLYETHYLENE

M
a
x

INNER FACE 

OF STEEL CASING

D
D

3
D

D
+

X

X

DRAIN OR UTILITY

OUTER FACE

OF STEEL CASING

D = PIPE EXTENSION

OUTSIDE DIAMETER

OPENING REINFORCEMENT SHALL

BE THE SAME THICKNESS AS THE

THICK

M
Typ

SUBJECT TO THE APPROVAL OF THE ENGINEER

2" 2"

2
"

RADII R1 AND R2 TO BE DETERMINED BY THE CONTRACTOR

GREATER THAN NOMINAL COLUMN DIAMETER FOR CLASS F

BACKING PLATE

WATER TIGHT ALL-AROUND

NOTE: OPENING REINFORCEMENT REQUIRED FOR DRAIN

�" THICK POLYETHYLENE

 
�

"

MINIMUM INSIDE DIAMETER OF STEEL CASING = 1�"

AND 2�" FOR CLASS P/F

�" THICK POLYETHYLENE

MINIMUM INSIDE DIAMETER OF STEEL CASING = 2�"

STEEL CASING UP TO MAXIMUM �"

CLASS F AND P/F COLUMN

GREATER THAN NOMINAL COLUMN DIAMETER FOR CLASS P/F

OPENING, SEE NOTE 8

1.

2.

3.

4.

No skip welds allowed

5.

6.

7.

NOTES:

to remain flush. Minimum clearance from PCC

Appropriate injection nozzles to be provided on

All voids between steel casing and polyethylene 

Location and number of vertical and horizontal 

subject to the approval of the Engineer. The

location of casing welds are for illustration.  

differently on contract plans. Backing plates to be

the same thickness as casing up to maximum      

strip behind backing plate if backing plate is 

Waterproof limits for steel casings. Typical for

other openings, the opening diameter to be 

casings with a 4’-4" diameter or less; all other

Circular steel casing to be �" thick minimum for

steel casings to be �" thick unless noted 

�" greater than the pipe extension diameter. For

( Class P/F ), and steel casing and PCC column

8.

 

 

CASING

STEEL

  
(OPTIONAL) TO BE REMOVED

A A  

B  B

GROUT AT 2" GAP MAY

(TWO WELD INTERSECTION JOINT)

1" Min @ CHAMFERED CORNER
1" Min @ CHAMFERED CORNER

OR UTILITY OPENINGS LARGER THAN 4"

Class "F" and "P/F"

GAP: 2" Min,

4" Max GAP: 2" Min,

4" Max

FG

WELDED JOINT

FG

GROUT AT 2" GAP MAY

For varying thickness, steel casing inside surface 

casing, but removed and ground flush following

( Class F ) to be filled with grout

welds to be determined by the Contractor and

CASING OPENING

RECTANGULAR COLUMN

DETAIL A DETAIL B

DETAIL C

SECTION A-A SECTION B-B

SEE "DETAIL A"

SEE "DETAIL B"

SECTION A-A
SECTION B-B

ROUND COLUMN

TO 2" SEE NOTE 6

INSTALLATION, Typ 

WELDED JOINT
SEE "DETAIL C"

SEE "DETAIL C"

STEEL CASING, Typ 

DRILL 1" Ø HOLE THRU

INTERSECTION DRILL 2" Ø HOLE

SECTION X-XELEVATION

NO SCALE

2"

LIMITS OF
WATERPROOFING

completion of grouting operation

�" thick

closer than 2" from face of column

determined by the Engineer

CURVE
CENTER OF

CURVE
CENTER OF

9-23-14

COLUMN CASING - STEEL

Contractor must remove 12" polyethylene 
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POLYETHYLENE MUST BE

column to casing must be maintained

For pipe extensions, opening must be no more than
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