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 1" = 5’

 DEVELOPED ELEVATION 

Sta 163+20.00

Elev=501.55’

Sta 163+30.91

Elev=501.09’

Sta 163+52.32

Elev=501.09’

Sta 163+62.88

Elev=500.54’

Sta 163+73.36

Elev=500.20’

Sta 163+94.09

Elev=500.18’
Sta 164+04.92

Elev=500.44’

Sta 164+14.09

Elev=500.44’

Sta 164+24.09

Elev=500.31’

Sta 164+34.09

Elev=500.19’

Sta 163+91.62

Elev=500.14’

Sta 163+83.79

Elev=500.09’Sta 163+48.55

Elev=501.34’

Sta 163+41.68

Elev=501.32’

Sta 164+44.09

Elev=500.06’

Sta 164+63.97

Elev=499.75’

Sta 164+73.66

Elev=499.27’

Sta 164+83.35

Elev=498.41’

Sta 164+93.04

Elev=497.65’

Sta 165+12.42

Elev=497.12’

Sta 165+22.11

Elev=495.90’

Sta 164+54.09

Elev=499.93’

Sta 164+59.95

Elev=499.98’

Sta 165+51.16

Elev=495.30’

Sta 165+02.73

Elev=497.55’

Sta 165+41.48

Elev=495.20’

Sta 165+31.79

Elev=495.17’

Sta 165+55.79

Elev=495.31’

+20 164+00+80+60+40 +20 +40

+80+60+40 165+00 +20 +40 +60

DATUM LINE=475’

DATUM LINE=475’

TOP OF WALL

BOTTOM OF WALL

FINISHED GRADE TOP OF BARRIER

TOP OF BARRIER

TOP OF WALL

BOTTOM OF WALL

FINISHED GRADE

F

E

A
G

BEGIN OF WALL

SCHEDULE "A"

SCHEDULE "A"SCHEDULE "B"

SCHEDULE "B"

No. OF NAIL ROWS

ROW No.TOP TO BOTTOM

EMBEDMENT LENGTH (ft)

2

1 2

1010

No. OF NAIL ROWS

ROW No.TOP TO BOTTOM

EMBEDMENT LENGTH (ft)

1 2

1012

3

10

3

NAIL SCHEDULE "A"

NAIL SCHEDULE "B"

BAR SIZE #7

BAR SIZE #7

2
’
-
0
" Elev=491.03 Elev=491.00

Elev=490.91

Elev=490.83

Elev=490.72 Elev=490.41 Elev=492.12

Elev=491.60

Elev=491.78

Elev=491.55

Elev=486.40 Elev=486.15

D

B

4
.
9
8
’

4
.
9

8
’

4
.
9
7
’

 

     2

 

 

 

 

     1

 

 

 

 

 

 

M
A

T
C

H
 

L
I

N
E
 
0
2
,
 
S

E
E
 
"
S

T
R

U
C

T
U

R
E
 

E
L

E
V

A
T
I

O
N
 

N
O
.
 
2
"
 
S

H
E

E
T

   Cable railing posts are not shown for clarity.

   

   be determined by the Engineer.

   The exact location of the test soil nails to

 

         SS (Min) = 1’-6", SS (Max) = 2’-6".

         wall and first/last soil nails,

         Horizontal distance between the begin/end

 

         SH (Min) = 1’-6", SH (Max) = 5’-0".

         Horizontal spacing of soil nails,

 

         SV (Min) = 1’-6", SV (Max) = 5’-0".

         Vertical spacing of soil nails,

 

   between soil nails are less  than 1’-6".

   Discontinue row when vertical distance

 

         SB2 (Min) > 3’-0", SB2 (Max) = 6’-8". 

         to bottom level of the soil nails,

         Vertical distance from bottom of wall

 

         SB1 (Min) = 2’-0", SB1 (Max) < 3’-0".  

         wall to bottom level of the soil nails,

         Vertical distance from bottom of

 

         ST = 2’-0".

         elevation to top level of soil nails,

         Vertical distance from top of wall

 

 

I

 

 

H

 

 

 

G SS =

 

 

F SH =

 

 

E SV =

 

 

D

  

 

 

C SB =

 

 

 

B SB =

 

 

 

A ST =

 

NOTES:

Sta 165+29.50

 

   location of proof test nails

   Indicates approximate

   of soil nails

   Indicates approximate location

LEGEND: 

Sta 165+29.50

Elev=485.20

04 401152SCl 0.1/5.2 416
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STRUCTURE ELEVATION NO. 2

502-29-12                05-24-12                                07-20-12                        

 1" = 5’

 DEVELOPED ELEVATION 

Sta 165+60.84

Elev=495.33 Sta 165+70.52

Elev=496.19
Sta 165+80.19

Elev=496.54
Sta 165+89.86

Elev=497.06 Sta 165+99.53

Elev=498.21

Sta 166+18.85

Elev=501.04

Sta 166+28.50

Elev=500.75

Sta 166+38.15

Elev=499.06

Sta 166+67.15

Elev=498.22

Sta 166+77.18

Elev=496.72

Sta 166+87.21

Elev=496.52

Sta 167+00.00

Elev=496.35

Sta 166+97.26

Elev=496.40

Sta 166+65.14

Elev=498.25

Sta 166+47.80

Elev=498.68

Sta 166+57.44

Elev=498.40

Sta 166+09.19

Elev=499.52

Sta 166+16.91

Elev=501.12

+80 166+00 +20 +40 +60 +80 167+00+60

DATUM LINE=475’

BOTTOM OF WALL

FINISHED GRADE

TOP OF WALL

END OF WALL

1
5
.
5
2
’

G

TOP OF BARRIER

SCHEDULE "A" SCHEDULE "B" SCHEDULE "A"

E

A F

D

4
.
7
7
’

Elev=487.574
.
9
9
’

4
.
8
9
’

Elev=486.01
Elev=485.61

  "STRUCTURE ELEVATION NO. 1" sheet.

1. For production nails schedule and notes, see 

NOTE:
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    Indicates approximate location of proof test nails

    

    Indicates approximate location of soil nails
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2.

 

 

1.

NOTES:

TYPICAL SECTION
�" = 1’-0"

LEVEL 1

LEVEL 2

LEVEL 3

OG/FG

Approx

DRAIN

GEOCOMPOSITE

A76A

 

BOTTOM OF WALL

FG

TYPE 60D (Mod)

CONCRETE BARRIER

LEVEL 1

LEVEL 2

LEVEL 3

OG/FG

Approx

DRAIN

GEOCOMPOSITE

  1

 

10  

BOTTOM OF WALL

FG

A76A

 

TYPE 60D (Mod)

CONCRETE BARRIER

�" = 1’-0"

TYPICAL SECTION AT FOUNDATION DROP

  1

 

10  

RW LOL RW LOL15^ Typ 15^ Typ

TOP OF WALL TOP OF WALL

WEEPHOLE (3" Ø)WEEPHOLE (3" Ø)

#5 #5

NO. 1" SHEET

ON "STRUCTURAL DETAIL

SEE "LAP SPLICE DETAIL"

4 x 4 - W4 x W4

NO. 1" SHEET

"STRUCTURAL DETAIL

SEE "DETAIL B" ON

NO. 2" SHEET

"STRUCTURAL DETAIL

SEE "DETAIL D" ON

NO. 1" SHEET

ON "STRUCTURAL DETAIL

SEE "LAP SPLICE DETAIL"

4 x 4 - W4 x W4

NO. 1" SHEET

"STRUCTURAL DETAIL

SEE "DETAIL B" ON

NO. 1" SHEET

"STRUCTURAL DETAIL

SEE "DETAIL A" ON

NO. 2" SHEET

"STRUCTURAL DETAIL

SEE "DETAIL C" ON

NO. 1" SHEET

"STRUCTURAL DETAIL

SEE "DETAIL A" ON

      
B11-47

� SOIL NAIL

STRUCTURAL SHOTCRETE

SCULPTED SHOTCRETE

10" 10"

STRUCTURAL SHOTCRETE

SCULPTED SHOTCRETE

� SOIL NAIL

SAFETY HOOK UP SAFETY HOOK UP

LIMIT OF CIP CONCRETE

PREPARE AND STAIN SHOTCRETE PREPARE AND STAIN SHOTCRETE

LIMIT OF CIP CONCRETE

CABLE RAILING MODIFIED CABLE RAILING MODIFIED       
B11-47

For geocomposite drain detail, see "DRAINAGE DETAILS NO. 2" sheet.

 

For scuplted shotcrete treatment, see "SCULPTED SHOTCRETE TREATMENT" sheet.

 

NAIL DETAIL", see "STRUCTURAL DETAIL NO.3" sheet.

For "PRODUCTION SOIL NAIL DETAIL" and "PROOF TEST SOIL

 

4" 4"

H
 

=
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A
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S

H
 

=
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RSP RSP
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DETAIL A
1�" = 1’-0"

4 x 4 - W4 x W4

OF SOIL NAILS)

DISCONTINUITIES IN LEVEL

BEYOND SOIL NAILS AT 

(EXTEND 3’-0" EACH SIDE

EACH LEVEL OF SOIL NAIL

#5 CONTINUOUS, TOTAL 2

15^ Typ

GEOCOMPOSITE DRAIN

ELEVATION" SHEET.

SIZE, SEE "STRUCTURAL

FOR SOIL NAIL BAR

  1

 

10  

TOP OF WALLVERTICAL FACE

#5 Cont, Tot 9

#5      @ 12

#5      @ 12

Typ

GEOCOMPOSITE DRAIN

OG/FG

#5   @ 12

3
6
"

#5   @ 12

4
2
"

#5 Cont, Tot 2

#5   @ 12

3
6
"

#5 @ 12

#5 @ 12

SEE "LAP SPLICE DETAIL"

4 X 4 - W4 X W4

     MATCH WITH FG

OR FINISHED GRADES

CONFORM TO EXISTING

CONCRETE CAP LINE

No Scale

POST POCKET DETAIL 

SEE "POST POCKET DETAIL"

2 Std

PIPE NPS

AND SCULPTED SHOTCRETE

STRUCTURAL SHOTCRETE LAYER 

� SOIL NAIL 

� SOIL NAIL 

4" STRUCTURAL SHOTCRETE

� PIPE

5" Ø x 9" POST POCKET

4" x 5" x 9" OR

2 - #4

11"

8"#4

MORTAR

TOP OF WALL

#5 Tot 2 - 24"

#5 Tot 2 - 24"

2
"

2
"
 
C
l
r

6"

6"

Typ

8" 8"3" 1
’
-
2
"

 1�" = 1’

 7/8" U BOLT DETAILS 

BRAZE ENDS OF CABLE, Typ

3 WIRE ROPE CLIPS 

1’-0"

2" Min 2" Min

 No Scale

SHOTCRETE

SCULPTTED 

Min ABOVE

 SAFETY HOOKUP DETAIL 
No Scale

 SAFETY WIRE ROPE DETAIL  

WIRE ROPE

STAINLESS STEEL

�"  Dia 

STEEL  U-BOLT

�" Dia STAINLESS THIMBLE

�"  Dia WIRE ROPE

SEE "SAFETY HOOKUP DETAIL"

DETAIL B
1�" = 1’-0"

A

WELDED WIRE FABRIC

4 x 4 - W4 x W4

LENGTH

LAP SPLICE

1’-4" Min

No Scale

LAP SPLICE DETAIL

#5

#5

EACH SOIL NAIL

#5 x 36", Tot 2

  

10" SCULPTED SHOTCRETE

�" Dia U BOLT

SAFETY HOOKUP 

(MODIFIED)

CABLE RAILING B11-47

      

1
’-

0
"

6"

2’-6"

2" Clr

6"– 6"–

8
"

1
"5"

3" Clr

1�" Clr Min

A

   top of wall to finished grade exceed 5 feet.

   be placed at locations where wall heights from

   Safety wire rope and safety hookups shall

 

   safety hookups at top of wall.

   Safety wire rope shall be extended between

 

   cable railing posts with 10’-0" Max spacing.

   Safety hookups shall be placed behind

 

   NO. 3" sheet.

   not shown, see "STRUCTURAL DETAILS

   For bearing plate and soil nail details 

 

3.

 

 

2.

 

 

1.

 

 

 

 

NOTE: 

2" Clr

 

RSP

B11-47

      

RSP
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STRUCTURAL DETAILS NO. 2
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0400000813-1

8

Sameh Hegazi

C64899

09-30-2013

05-10-13 05-24-12        07-20-12

DETAIL D

1�" = 1’-0"

DETAIL C

1�" = 1’-0"

FG

CONSTRUCTION JOINT

3" Min

(Mod)

TYPE 60D

BARRIER

CONCRETE

�" CHAMFER

RW LOL

#5 @ 12, Cont

#5 @ 12, Cont

GEOCOMPOSITE DRAIN

OF WALL

BOTTOM

FACE

VERTICAL

FG

(Mod)

TYPE 60D

BARRIER

CONCRETE

�" CHAMFER

RW LOL

3" Min

FACE

VERTICAL

OF WALL

BOTTOM

CONSTRUCTION JOINT

#5 @ 12, Cont

#5 @ 12, Cont

GEOCOMPOSITE DRAIN

  1

 

10  

  1

 

10  

FACE

VERTICAL

#5    @ 12

#5    @ 12

      

4"
10"

REINFORCEMENT

#5 SCULPTED SHOTCRETE

SHOTCRETE  REINFORCEMENT

LIMIT OF SCULPTED

WEEPHOLE

3" Ø

 

2
’
-
0
"

3
’
-
0
"

3
"
 
C
l
r

3
"
 
C
l
r

1’-3"

3
"
 
C
l
r

5�"

4" 10" 

1’-3"

3
"
 
C
l
r

V
A

R
I
E

S
3
’
-
0
"

2
’
-
0
"

3
"
 
C
l
r

3
"
 
C
l
r

5�"

STRUCTURAL SHOTCRETE

SCULPTED SHOTCRETE

REINFORCEMENT

#5 SCULPTED SHOTCRETE

SHOTCRETE REINFORCEMENT

LIMIT OF SCULPTED 

WEEPHOLE

3" Ø

STRUCTURAL SHOTCRETE

SCULPTED SHOTCRETE

2.

1.

NOTE: 

  Concrete barrier shall be integrally colored.

  Soil nails not shown for clarity.
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#8 1�"

1�"

EMBEDMENT L
ENGTH, 

SEE "
STRUCTURE E

LEVATIO
N NO. 

1" 
SHEET.

NO. 1" SHEET. 

SEE "STRUCTURAL ELEVATION

FOR SOIL NAIL BAR SIZE,

SOIL NAIL EPOXY COATED

A

A

� BEARING PLATE

BUTT WELD

WITH COMPLETE PENETRATION

�" x 5�" STUDS, TOTAL 4

 

D
I

A
M

E
T

E
R

H
O

L
E

D
R
I
L

L
E

D
C

B

INITIAL GROUT (PLACED AFTER TESTING)

SECONDARY GROUT

CORRUGATED P
LASTIC

 SHEATHIN
G

@ 8
’-0

" M
ax

TOTAL NAIL
 BAR L

ENGTH

1�" Clr Min

LEVEL

HEX NUT

BEARING PLATE

WEDGE WASHER

LEVEL

NAIL GROUT

 10

 

1

TYPICAL

� CENTRALIZER,

 10

 

1

EXCAVATION FACE FOR SHOTCRETE

STUDS

TEST S
OIL
 NAIL

 EMBEDMENT L
ENGTH

BONDED L
ENGTH =

 10
’-0

"

SECTION A-ABEARING PLATE DETAIL

No Scale

A

CENTRALIZERS

CENTRALIZERS

No Scale

3.

 

2.

 

1.

NOTES:

A

C

B

Typ

No Scale No Scale

HOLE FOR SOIL NAIL

BAR SIZE

SOIL NAIL

#7 �"

OF HOLE

DIAMETER

´ 1" x 10" x 10"

#9

PROOF TEST SOIL NAIL DETAIL

NAIL

� TEST SOIL

PRODUCTION SOIL NAIL DETAIL

4" Min
10"

� SOIL NAIL

SCULPTED SHOTCRETE

STRUCTURAL SHOTCRETE

Contractor to determine drilled hole diameter.

 

length plus length required for jacking equipment.

Total length of test soil nail equals embedment

 

but not less than 12’-0".

embedment length of adjacent production soil nails,

Embedment length of test soil nails equals 2/3 of

 

Finished grout surface to be normal to the bar

 

Wall reinforcement not shown for clarity.

 

Geocomposite drain not shown for clarity.

 

TOTAL L
ENGTH OF S

OIL
 NAIL

2" Clr 
Min

3" 
Clr

1’-
0" 

Max

3" 
Clr

3’-
0" 

MIN
IMUM P

REGROUTED

1
�

"
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p

1�" Typ
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p

�"

�
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DRAINAGE DETAILS NO. 1

05-10-13                 05-24-12                07-20-12        

LEVEL 1

LEVEL 2

LEVEL 3

OG/FG

Approx

DRAIN

GEOCOMPOSITE

BOTTOM OF WALL

FG

WEEPHOLE

TYPE 60D (Mod)

CONCRETE BARRIER

RW LOL

5.

   

4.

 

 

3

 

2.

 

1.

NOTES:

No Scale

TYPICAL SECTION WITH DROP INLET

� SOIL NAIL

Drop inlets shall be centered vertically between soil nails.

 

Bottom of wall to be placed against undisturbed material. 

 

system shown on "ROAD PLANS".

Engineer must adjust bottom elevation to accommodate drainage

 

For drop inlet type, locations and elevations, see "ROAD PLANS".

 

For drainage details not shown, see "ROADWAY PLANS".

 

SAFETY HOOK UP
� PIPE

MODIFIED

CABLE RAILING
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DRAINAGE DETAILS NO. 2

12-01-11 02-29-12                07-20-12                

No Scale

WALL PART ELEVATION

STRIP

GEOCOMPOSITE

GEOCOMPOSITE DRAIN)

(PLACE AT EVERY VERTICAL

3" Ø OUTLET PIPE

TOP OF CONCRETE BARRIER

 

B

B

C C

�" = 1’-0"

SECTION B-B

TYPE 60D (Mod)

CONCRETE BARRIER

A76A

 RW LOL

WEEPHOLE

DRAIN STRIP

GEOCOMPOSITE

  1

 

10  

FG

-2%

COUPLER 

OPTIONAL

TYPE 60D (Mod)

CONCRETE BARRIER

FRONT FACE

3" Ø OUTLET PIPE

OPTIONAL COUPLER 

90^ PVC PIPE ELBOW

PVC PIPE CAP

TYPE 60D (Mod)

CONCRETE BARRIER

TOP OF

SECTION C-C

No Scale

B

A

BOTTOM OF WALL

BOTTOM OF WALL

 NO. 1" SHEET

"STRUCTURAL DETAILS

SEE "DETAIL A" ON

CONCRETE CAP LINE,

B

A

1.

NOTES:

PIPE ELBOW

LOCATION OF PVC 

DRAIN STRIP AT

OF GEOCOMPOSITE

NOTCH BOTTOM EDGE

SLOTTED PVC PIPE.  

STRIP INSERTED INTO  

GEOCOMPOSITE DRAIN 

STRUCTURAL SHOTCRETE

SCULPTED SHOTCRETE

NAIL

� SOIL

SHOTCRETE

STRUCTURAL

SCULPTED SHOTCRETE

vertically between soil nails.

Center of geocomposite strips shall be centered

 

   Indicates soil nail locations.

 

Wall reinforcement not shown for clarity.
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1202-29-12                05-24-12                

SCULPTED SHOTCRETE TREATMENT NO. 1

                07-20-12                        

M
A

T
C

H
 

L
I

N
E
 
0
1

M
A

T
C

H
 

L
I

N
E
 
0
1

+20 164+00+80+60+40 +20 +40

+80+60+40 165+00 +20 +40 +60

DATUM LINE=480’

DATUM LINE=480’

 1" = 5’

BEGIN OF WALL

TOP OF BARRIER FINISHED GRADE

TOP OF BARRIER FINISHED GRADE

1’X1’ GRID
Finished wall surface edge

Primary strata line edge

          For details, see

          within 18 inches of a nail head.

          joint. Joints should not be placed

3.           Indicates location of weakend planes

 

 

 

 

 

 

2.  SECONDARY STRATA LINES

 

 

 

 

 

 

 

 

 

 

 

 

 

1.  PRIMARY STRATA LINES

LEGEND:

B0-3

3-2

to wall surface

strata end

Conform of

2
’-

0
"
 

M
a
x

5’-0"

" PRIMARY STRATA LINE")

EDGE TO FINISHED WALL SURFACE (SEE DETAIL 

OF 2.0’, TAPERING FROM PRIMARY STRATA LINE 

WIDTH OF PRIMARY STRATA LINES A MAXIMUM 

(SEE DETAIL " PRIMARY STRATA LINE")

PRIMARY STRATA LINE EDGE

(SEE DETAIL " PRIMARY STRATA LINE")

FINISHED WALL SURFACE EDGE

9.

 

8.

 

 

7.

 

 

6. 

 

 

 

 

 

 

5.

 

 

 

4.

 

 

3.

 

 

 

 

2.

 

 

 

 

 

 

1.

NOTES:

TOP OF WALL TREATMENT

TOP OF WALL TREATMENT

"PRIMARY STRATA LINE TAPER") 

TREATMENT SURFACE (SEE DETAIL 

TO TAPER INTO SCULPTED SHOTCRETE

LAST 5.0’ OF PRIMARY STRATA LINES 

   Cable railing is not shown

 

   3" Ø weepholes are not shown.

 

   exceed 2" amplitude.

   Secondary strata lines are not to

 

   into the top and bottom of wall.

   Primary strata lines to be tapered

 

   DETAILS NO. 2" sheets.

   and "SCULPTED SHOTCRETE TREATMENT

   "SCULPTED SHOTCRETE TREATMENT DETAILS NO. 1" 

   be reinforced as shown on 

   carving the primary strata lines to 

   Additional shotcrete needed for

 

   the face of the wall.

   shall be continuous throughout

   Sculpted shotcrete surface treatment

 

   sculpted shotcrete treatment only.

   This sheet is accurate for 

 

   sculpted to mimic local geology.

   general guide.  Strata lines shall be

   front elevation are to be used as a 

   Secondary strata lines drawn on the

 

   SHOTCRETE TREATMENT DETAILS NO. 2" sheets.

   TREATMENT DETAILS NO. 1" and "SCULPTED 

   line reinforcement.  See "SCULPTED SHOTCRETE

   guide for layout of primary strata

   front elevation are to be used as a

   Primary strata lines drawn on the
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SECONDARY STRATA LINE

END TO WALL FACE

CONFORM OF PRIMARY STRATA LINE

END OF PRIMARY STRATA LINE

LINE EDGE
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SURFACE EDGE

FINISHED WALL

SECONDARY STRATA LINE
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DRAIN

GEOCOMPOSITE
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      REQUIRED

      SHAPE AS
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No Scale

PRIMARY STRATA LINE ELEVATION DETAIL

OR PRIMARY REINFORCEMENT

#3 ANCHOR BAR 24" LONG

4.

 

 

 

 

3.

 

2.

 

 

1.

NOTES:

LAYER REINFORCEMENT

STRUCTURAL SHOTCRETE

SCULPTED SHOTCRETE AND SCULPTED SHOTCRETE

STRUCTURAL SHOTCRETE

SHOTCRETE LAYER REINFORCEMENT

SCULPTED SHOTCRETE AND STRUCTURAL

SCULPTED SHOTCRETE

STRUCTURAL SHOTCRETE

5’-0"

4" 8"
2" Max

4" 8"
2" Max

TYPICAL COVER
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’
-
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"
 

M
a
x

2" Clr

DETAILS NO. 2" SHEET.

"DETAIL E" ON ARCHITECTURAL TREATMENT

FACING REINFORCEMENT, SEE 

HOOKING AROUND SCULPTED SHOTCRETE 

FULLY DEVELOPED INTO WALL BY

ALONG VERTICAL CLIPS. ENDS TO BE

#3 CONTINUOUS @ 10 MAXIMUM, PLACE

SCULPTED SHOTCRETE TREATMENT SURFACE

No Scale

SHOTCRETE TREATMENT REINFORCEMENT

TOP OF WALL SCUPLTED  

No Scale

SCULPTED SHOTCRETE TREATMENT REINFORCEMENT

PRIMARY STRATA LINE AT TOP OF WALL

SCULPTED SHOTCRETE TREATMENT SURFACE

top of wall sculpted shotcrete treatment.

Max 3" thick reinforced sculpted shotcrete zone for 

 

for sculpted shotcrete treatment.

Max 2" thick unreinforced sculpted shotcrete zone

 

 

 

Cable railing post not shown for clarity.

 

into the wall face.

primary  strata line ends where it transitions

be flush with the finished wall surface at 

Longitudinal bars shall taper to a point and 

 

Soil nail not shown for clarity.

 

sheet for reinforcement.

See also "SCULPTED SHOTCRETE TREATMENT DETAILS NO. 2" 

 

TREATMENT SURFACE

SCULPTED SHOTCRETE

3" Max
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DETAIL E
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No Scale

SECONDARY STRATA LINE

CROSS SECTION

        REQUIRED

        BEND TO SHAPE AS

#3      @ 10 VERTICAL CLIP  

OR PRIMARY REINFORCEMENT

#3 ANCHOR BAR 24" LONG

MIMIC NATURAL ROCK LINES

OUT INTO SHOTCRETE TO

VARY (3/4" - 2") SHARP EDGE

SECONDARY STRATA LINES

02-29-12        

SEE "DETAIL E".

SHOTCRETE FACING REINFORCEMENT.

BY HOOKING AROUND SCULPTED

FULLY DEVELOPED INTO WALL

VERTICAL CLIPS. ENDS TO BE 

#3 CONTINUOUS, PLACE ALONG REINFORCEMENT

� SCULPTED SHOTCRETE

SCULPTED SHOTCRETE

STRUCTURAL SHOTCRETE

REINFORCEMENT

STRUCTURAL SHOTCRETE 

SCULPTED SHOTCRETE AND 
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SCULPTED SHOTCRETE TREATMENT REINFORCEMENT

PRIMARY STRATA LINE

SCULPTED SHOTCRETE TREATMENT DETAILS NO. 2

                07-20-12                        
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plasticity; little angular medium 
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Lean CLAY with SAND (CL); 

(weathers to SANDY CLAY).   

very intensely fractured; 

weathered; moderately soft; 

massive; brown; very intensely 

METAMORPHIC ROCK (Metavolcanic); 

 hard; slightly fractured.

 slightly weathered;

-greenish grey; 

M. Gaffney  

BENCH MARK

SUHV106

EL=491.74 

E 6,217,201.688 

N 1,825,933.551 

Sta. 166+22.12 

18.31 Rt. "D1" Line, � Rte 152 

-very stiff.  PP=3.5 tsf  

   as measured by pocket penetrometer.

2.  PP=unconfined compressive strength (tsf) 

 

   and Presentation Manual (April 2010).  

   the Caltrans Soil & Rock Logging, Classification, 

1.  This LOTB sheet was prepared in accordance with 

"D" Line

28’ Lt. Sta. 165+50
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 angular GRAVEL].
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ENGINEERING SERVICES

GS LOTB SOIL LEGEND

Weak

Moderate

Strong

Criteria

CEMENTATION

Description

pressure.

Will not crumble or break with finger 

finger pressure.

Crumbles or breaks with considerable 

little finger pressure.

Crumbles or breaks with handling or 

CONSISTENCY OF COHESIVE SOILS

Field Approximation

Readily indented by thumbnail

1 to 2

2 to 4

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

1 to 2

2 to 4

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

< 0.12

0.12 to 0.25

0.25 to 0.50

> 2.0

0.50 to 1.0

1.0 to 2.0

Description

Strength (tsf)

Compressive

Unconfined

Measurement (tsf)

Penetrometer

Pocket

Measurement (tsf)

Torvane

penetrated only with great effort

Readily indented by thumb but 

difficulty

Indented by thumbnail with 

by fist

Easily penetrated several inches 

by thumb

Easily penetrated several inches 

thumb with moderate effort

Penetrated several inches by 

Size

Size

S
i
z
e

S
i
z
e

PLASTICITY OF FINE-GRAINED SOILS

A 1/8-inch thread cannot be rolled at any water content.Nonplastic

Low

Medium

High

CriteriaDescription

plastic limit.

The thread can barely be rolled and the lump cannot be formed when drier than the 

when drier than the plastic limit.

The thread cannot be rerolled after reaching the plastic limit. The lump crumbles 

The thread is easy to roll and not much time is required to reach the plastic limit. 

without crumbling when drier than the plastic limit.

can be rerolled several times after reaching the plastic limit. The lump can be formed 

It takes considerable time rolling and kneading to reach the plastic limit. The thread 

UUM UW

i

ROTARY BORING

Description of material

Hole I.D.

3"

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

or as noted

P = push sample,

(per ASTM 1586-99),

SPT N-Value

Casing driven

Top Hole El.

L
o
c
a
t
i
o
n
 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o
c
a
t
i
o
n
 

Hole I.D.

1"

Pulled Pipe

Ground water
surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o
c
a
t
i
o
n
 

Top Hole El.

Elev.

100

180/
0-
9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

CONE PENETRATION TEST (CPT) SOUNDING

2

on tip element

Hole I.D.

L
o
c
a
t
i
o
n
 

Top Hole El.

Boring Date

Friction Ratio (%) Tip Bearing (MPa)

0246 302010

2

Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Pressure measured

(2.33 in  area)

Dynamic Cone Penetration Boring

Auger Boring

Rotary percussion boring (air)

Rotary drilled boring 

Rotary drilled diamond core

Other

Cone Penetration Test (ASTM D 5778-95)

Hand Auger

Hand driven (1-inch soil tube)

Note: Size in inches.

Symbol Description

P

R 

A 

D

R

CPT

HA

HD 

O

Type

Hole

BOREHOLE IDENTIFICATION

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

Terminated at Elev
Terminated at Elev

drop or as noted)

hammer with a 12"

(Using 28 lb hand 

Blows per 12"

cone, or as noted)

hammer and a 2.2"

MB 156 percussion

(using a Stanley

seconds per 12"

Driving rate in

(inches)

Size of Sampler 
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ENGINEERING SERVICES

GS LOTB SOIL LEGEND

ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Poorly graded GRAVEL with SAND

Poorly graded GRAVEL with CLAY and

Poorly graded GRAVEL

Poorly graded GRAVEL with SILT and SAND

Poorly graded GRAVEL with SILT

Poorly graded SAND

Poorly graded SAND with SILT

Poorly graded SAND with CLAY

Poorly graded SAND with CLAY and

Poorly graded SAND with SILT and GRAVEL

Poorly graded SAND with GRAVEL

Poorly graded GRAVEL with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

PERCENT OR PROPORTION OF SOILS

MOISTURE

APPARENT DENSITY OF COHESIONLESS SOILS

PARTICLE SIZE

Description

Very Dense

Dense

Medium Dense

Loose

Very loose

Criteria

Damp but no visible water

Description

Dry

Moist

Wet

touch

Absence of moisture, dusty, dry to the 

below water table

Visible free water, usually soil is 

Criteria

5 to 10%

15 to 25%

30 to 45%

50 to 100%

Trace

Few

Little

Some

Mostly

Description

be less than 5%

Particles are present but estimated to 

Size

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

No. 10 to No. 4

No. 40 to No. 10

No. 200 to No. 40

60

   > 50

31 - 50

11 - 30

5 - 10

0 - 4

CP

C

UU

CU

CR

EI

UC

PI

Pocket PenetrometerPP

TV

M

OC

SE

UW

VS

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

Pocket Torvane

TESTING

FIELD AND LABORATORY

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

(CTM 643, CTM 422, CTM 417)

Corrosivity Testing 

Triaxial (ASTM D 4767)

Consolidated Undrained 

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Liquid Limit (AASHTO T 89)

Plasticity Index (AASHTO T 90) 

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

(ASTM D 2166)

Unconfined Compression-Soil

(ASTM D 2938)

Unconfined Compression-Rock

Triaxial (ASTM D 2850)

Unconsolidated Undrained 

Unit Weight (ASTM D 4767)

Vane Shear (AASHTO T 223)

> 12"

No. 4 to 3/4"

SPT N   (Blows / 12 inches)

3/4" to 3"

3" to 12"
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ENGINEERING SERVICES

GS LOTB ROCK LEGEND

DIST COUNTY ROUTE
SHEET TOTAL

PLANS APPROVAL DATE

No SHEETS
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completeness of electronic copies of this plan sheet.

The State of California or its officers or agents

DATE

IGNEOUS ROCK

LEGEND OF ROCK MATERIALS

SEDIMENTARY ROCK

METAMORPHIC ROCK

WEATHERING DESCRIPTORS FOR INTACT ROCK

Diagnostic features

Texture and Solutioning

Body of Rock Texture Solutioning

Preserved.

No solutioning.No change.

Decomposed

Fresh

Description
and/or oxidation

Chemical Weathering-Discoloration

minerals usually complete.

leaching of soluble

structure may be preserved;

or complete remnant rock

Resembles a soil, partial

(disaggregated).

of grain boundaries

Complete separation

mostly leached.

erals may be

Soluble min-

preserved.

Generally

boundaries visible.

Partial separation of

argillation).

dration,

tion (hy-

disintegra-

chemical

altered by

Texture

complete.

erals may be

soluble min-

Leaching of 

may be noted.

ble minerals

of some solu-

Minor leaching

intact (tight).

No visible separation,

(tight).

No separation, intact

or oxidation.

No discoloration

sediments

and some coarse-grained

primarily for granitics

tions (disaggregation)

Grain boundary condi-

Mechanical Weathering-

oxidized.

No discoloration, not 

are dull.

some feldspar crystals

tance from, fractures;

face of, or short dis-

tion is limited to sur-

Discoloration or oxida-

crystals are "cloudy."

"rusty," feldspar 

out; Fe-Mg minerals are

tures usually through-

tion extends from frac-

Discoloration or oxida-

altered to clay.

minerals are completely

all feldspars and Fe-Mg

quartz may be unaltered;

tant minerals such as

throughout, but resis-

Discolored or oxidized

Surfaces

Fracture 

General Characteristics

rocks are struck. 

Hammer rings when crystalline 

rock not weakened. 

rocks are struck. Body of 

Hammer rings when crystalline 

is slightly weakened. 

rock is struck. Body of rock 

Hammer does not ring when 

significantly weakened.

tures, or veinlets. Rock is 

incipient or hairline frac-

planes of weakness such as 

blow without reference to 

pressure or by light hammer 

with moderate to heavy manual 

hammer, usually can be broken 

Dull sound when struck with 

"stringers" or "dikes."

quartz may be present as 

Resistant minerals such as 

Can be granulated by hand.

Weathered

Slightly

Weathered

Moderately

Weathered

Intensely

surfaces.

oxidation of most 

discoloration or 

Minor to complete 

oxidized.

are discolored or

All fracture surfaces 

friable.

oxidized, surfaces 

are discolored or 

All fracture surfaces 

disaggregated.

conditions granitics are

is friable; in semiarid 

Partial separation, rock 

boundary conditions.

aggregation, see grain 

produces in-situ dis-

or chemical alteration 

to clay to some extent; 

minerals are altered

feldspars and Fe-Mg

dation throughout; all

Discoloration or oxi-

FRACTURE DENSITY

Observed Fracture Density

Unfractured

Very slightly fractured

Slightly fractured

Moderately fractured

Intensely fractured

Very intensely fractured

Lengths greater than 3 feet.

No fractures.

Mostly chips and fragments with a few scattered short core lengths.

Description

greater than 3 feet.

Lengths from 1 to 3 feet with few lengths less than 1 foot or

descriptors may be combined.

exposure, or where characteristics are "in between" the descriptor definitions. Only two adjacent 

distribution of both fracture density characteristics is present over a significant interval or 

Combination descriptors (such as "Very intensely to intensely fractured") are used where equal 

ROCK HARDNESS

Criteria

Very Soft

Soft

Hard

Very Hard

Description

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

x 100%REC =

RQD = x 100%

>

Top Hole El.

l
o
c
a
t
i
o
n

B
o
r
i
n
g
 

Hole I.D.

RQD=50%

REC=100%

RQD=80%

REC=100%

RQD=0%

REC=88%

Boring Date

End drilled interval

Begin drilled interval

Begin drilled interval

End drilled interval

Begin drilled interval

End drilled interval

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

pressure). Heavy hammer blows required to break specimen.

Specimen can be scratched with a pocket knife or sharp pick with difficulty (heavy 

pressure. Core breaks with moderate hammer pressure.

Specimen can be scratched with pocket knife or sharp pick with light or moderate 

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

Specimen can be grooved or gouged easily by a pocket knife or sharp pick with light 

Extremely Hard

Moderately Soft

Moderately Hard

repeated heavy hammer blows.

Specimen cannot be scratched with a pocket knife or sharp pick; can only be chipped with 

heavy hammer blows.

Specimen cannot be scratched with a pocket knife or sharp pick. Breaks with repeated 

pocket knife. Breaks with light manual pressure.

Specimen can be readily indented, grooved or gouged with fingernail, or carved with a 

Term

Strong

Weak

Very Weak

Very Strong 

> 30,000

14,500 - 30,000

7,000 - 14,500

3,500 - 7,000

700 - 3,500

150 - 700

< 150

RELATIVE STRENGTH OF INTACT ROCK

Uniaxial Compressive Strength (PSI)

Extremely Strong

Medium Strong

Extremely Weak

Description Thickness / Spacing

Massive Greater than 10 ft

3 to 10 ft

1 to 3 ft

Moderately bedded

Very thinly bedded

Laminated 

Very thickly bedded

BEDDING SPACING

"intensely weathered to decomposed."

significant, identifiable zones can be delineated. Only two adjacent descriptors may be combined. "Very intensely weathered" is the combination descriptor for 

significant intervals or where characteristics present are "in between" the diagnostic feature. However, combination descriptors should not be used where 

Combination descriptors (such as "slightly weathered to fresh") are permissible where equal distribution of both weathering characteristics is present over 

Thickly bedded

Thinly bedded

Lengths mostly in 4" to 1 foot range with most lengths about 8"

Length of intact core pieces   4"

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

Specimen can be grooved 1/6" deep with a pocket knife or sharp pick with moderate 

3-5/8" to 1 ft

1-1/4" to 3-5/8"

3/8" to 1-1/4"

Less than 3/8"

intervals with lengths less than 4"

Lengths average from 1 to 4" with scattered fragmented

Total length of core run (inches)

Total length of core run (inches)

Length of the recovered core pieces (inches)
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