
This electronic collection of documents is provided 
 for the convenience of the user  

and is Not a Certified Document –  
 

The documents contained herein were originally issued  
and sealed by the individuals whose names and license 
numbers appear on each page, on the dates appearing  

with their signature on that page.   
This file or an individual page  

shall not be considered a certified document. 



N

BEGIN PROP. RETAINING WALL

EX. RETAINING WALL

END PROP. RETAINING WALL

ELLIVSNIBBOR OT

2,670

2,650

2,690

LOCATION SKETCH

TOP OF WALL

EX. GRADE

EACH SIDE OF CENTERLINE

EXISTING RIGHT OF WAY = 50 FT

STA. 15+94.50-L-

RO

FE SIONA
L

ENGIN
R

NO
RT

H AROL
NA

SEAL

 
 

 

   

  
 
 
 

P

S

EE

C
I

23481

R
E

TSIDRAH NAE

D 
.
J

E
L
E

V
. =
 
2
6
8
2
.7

9
'

S
T

A
. 1
5
+
9
4
.5

0

E
L
E

V
. =
 
2
6
7
7
.0

0
'

S
T

A
. 1
3

+
2
1.
0
0

     

          

GEOTECHNICAL ENGINEERING UNIT

GEOTECHNICAL

ENGINEER ENGINEER

 

SIGNATURE DATE SIGNATURE DATE

     

REVISIONS

 

NO. BY DATE

1  

 2  

 

NO. BY DATE

3  

 4  

 

  

 
 

 

  

 
 

 

D
E

P
A

R
T

M

E
N

T OF TRANSP
O

R
T

A
T
I

O
N

S
T

A
T

E

 
O
F 

NORTH C
A

R

O
L
I
N

A

RALEIGH

DEPARTMENT OF TRANSPORTATION

STATE OF NORTH CAROLINA

D. Hardister, PE

E. Williams, PE

12/2017

12/2017

PREPARED BY:

REVIEWED BY:

DATE:

DATE:

SHEET NO.

1

TOTAL SHEETS

4

PROJECT NO.: 41665.10B

GRAHAM

13+21.00 -L-

COUNTY

STATION:

SHEET 1 OF 1

 

X

EASTERN REGIONAL OFFICE

WESTERN REGIONAL OFFICE

 CONTRACT OFFICE

RETAINING WALL NO. 1

00
+3

1

14+
00

0
0

+
51

0
0

+
61

STA. 13+21.00 -L-

13+30 13+70 14+10 14+50 14+90 15+30 15+70

TOP OF LEVELING PAD

12/18/2017



 

D
E

S
I

G
N
 

H
E
I

G
H

T
 
-
 

V
A

R
I

E
S

(S
E

E
 

W
A

L
L
 

E
N

V
E

L
O

P
E
)

 NO. 57 STONE

6" MIN

EXTENSION

CONCRETE FACE

REINFORCED

CAST-IN-PLACE

ANCHORAGE (TYP)

8" MIN

C
R
I

T
I

C
A

L
 
F

A
I

L
U

R
E
 
S

U
R
F

A
C

E

5' MAX (TYP)

10' MAX (TYP)

5' MAX (TYP)

10' MAX (TYP)

5' MAX (TYP)

12 DEGREES MIN

INCLINATION ANGLE (TYP)

CENTRALIZER (TYP)

SPACER (TYP)

MULTI-STRAND TENDON (TYP)

STEEL BAR OR

WEB DETAILS

SEE REINFORCED

15' MIN

10' OR 15' MIN**

EMBEDMENT

ENCAPSULATED TENDON (TYP)

GROUND ANCHOR WITH

GROUT (TYP)

UNBONDED LENGTH (TYP)

BOND LENGTH (TYP)

6" MIN (TYP)

12" MIN (TYP)

6" - 10"

DRILL HOLE DIA. (TYP)

GROUT COVER (TYP)

•" MIN

FINISHED GRADE*

ELEVATION

GRADE

WHICHEVER IS GREATER

5' OR H/5 MIN (TYP),

H

ANCHORED WALL - TYPICAL SECTION

OF WALL, IF APPLICABLE)

OR HANDRAIL ON TOP

(SEE NOTE FOR FENCE

TOP OF WALL

**SEE ANCHORED RETAINING WALLS PROVISION FOR BOND LENGTH REQUIREMENTS.

*SEE ROADWAY PLANS FOR FINISHED GRADE AND DITCH DETAILS.

(DOUBLE ROW OF GROUND ANCHORS SHOWN, AS NEEDED,) 

HORIZONTAL SPACING

STRIPS @ 10' MAX

GEOCOMPOSITE DRAIN

WALL FACE

FOR DRILLED-IN PILES

CONCRETE OR GROUT

6" MIN

LEVELING PAD

STANDARD DRAWING NO. 816.02

WITH ROADWAYIN ACCORDANCE 

AGGREGATE SHOULDER DRAIN

FRONT OF PILE

8-FT POSTS

GUARDRAIL W/

STEEL BEAM

    

STEEL PILE

TIMBER LAGGING

LAGGING WALL

EXIST. H-PILE AND

BACKFILL (TYP)

NO. 57 STONE

1:1 TO 2:1

VARIES

FRONT SLOPE,

BE REMOVED

LAGGING TO

EXIST. TIMBER

GEOTEXTILE

SEPARATION
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REINFORCED WEB DETAILS

ƒ" THICK STEEL PLATE (TYP)

V
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E
S

•"
TYP

•"
TYP

ƒ" THICK STEEL PLATE

6-•" MAX*

CUT HOLE DIA.

S
T
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P
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E
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NOTES:

FRONT VIEW SIDE VIEW

SECTION A-A

H-PILE WEB

12" STEEL H-PILE* 12" STEEL H-PILE*

H-PILE FLANGE (TYP)

H-PILE WEB

H-PILE FLANGE (TYP)

AA

VIEW
FRONT

VIEW
SIDE

(GROUND ANCHOR NOT SHOWN FOR CLARITY)

FLANGE FOR GROUND ANCHOR THROUGH PILE

REMOVE PORTION OF H-PILE WEB AND

SUBMIT ALTERNATE REINFORCED WEB DETAILS FOR ACCEPTANCE.

GROUND ANCHORS.  FOR DIFFERENT DIAMETER ANCHORS,

*DETAILS SHOWN ARE FOR 12" H-PILES WITH 6" DIA.

SQ. FT.

TOTAL STRUCTURE QUANTITIES - OPTION #1

FOR ANCHORED RETAINING WALLS, SEE ANCHORED RETAINING WALLS 

PROVISION.

FOR STEEL BEAM GUARDRAIL, SEE ROADWAY PLANS AND SECTION 862 OF THE 

STANDARD SPECIFICATIONS.

A FENCE IS REQUIRED ON TOP OF RETAINING WALL NO. 1.  SEE ROADWAY 

PLANS FOR FENCE ATTACHMENT DETAILS.

DESIGN RETAINING WALL NO. 1 FOR INTERNAL, EXTERNAL, AND GLOBAL 

STABILITY.

BEFORE BEGINNING ANCHORED WALL DESIGN FOR RETAINING WALL NO. 1, 

SURVEY WALL LOCATION AND SUBMIT A REVISED WALL PROFILE VIEW (WALL 

ENVELOPE) FOR REVIEW.  DO NOT START WALL DESIGN OR CONSTRUCTION 

UNTIL THE REVISED WALL ENVELOPE IS ACCEPTED.

DESIGN RETAINING WALL NO. 1 FOR THE FOLLOWING:

1) H = DESIGN HEIGHT + EMBEDMENT

2) DESIGN LIFE = 100 YEARS

3) IN-SITU ASSUMED MATERIAL PARAMETERS (SOIL):

UNIT WEIGHT, g = 120 LB/CF

FRICTION ANGLE, f = 30 DEGREES

COHESION, c = 0 LB/SF

4) IN-SITU ASSUMED MATERIAL PARAMETERS (WEATHERED ROCK):

COHESION, c = 50 LB/SF

DESIGN RETAINING WALL NO. 1 FOR A LIVE LOAD (TRAFFIC) SURCHARGE.

DESIGN RETAINING WALL NO. 1 FOR A PIPE EXTENDING UNDER OR THROUGH 

THE WALL.  VERIFY PIPE LOCATION AND ELEVATION BEFORE BEGINNING 

ANCHORED WALL DESIGN OR CONSTRUCTION.

EXISTING OR FUTURE OBSTRUCTIONS SUCH AS FOUNDATIONS, GUARDRAIL, 

FENCE OR HANDRAIL POSTS, PAVEMENTS, PIPES, INLETS OR UTILITIES WILL 

INTERFERE WITH GROUND ANCHORS FOR RETAINING WALL NO. 1.

UNIT WEIGHT,     = 135 LB/CF

FRICTION ANGLE,    = 40 DEGREES

g

f

RETAINING WALL NO. 1 6,250
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6" MIN

LEVELING PAD

MIN

8"

NO. 57 STONE

6" MIN

EXTENSION

 

FINISHED GRADE*

18" 
(TYP)

18" 
(TYP)

8' M
AX (

TYP)

6" MIN (TYP)

STEEL BAR (TYP)

EPOXY COATED OR ENCAPSULATED

SOIL NAIL (TYP)

GROUT (TYP)

NAIL HEAD (TYP)

CENTRALIZER (TYP)

6" - 10"

DRILL HOLE DIA. (TYP)

ELEVATION

GRADE

NOTES:

SOIL NAIL WALL - TYPICAL SECTION

OF WALL, IF APPLICABLE)

OR HANDRAIL ON TOP

(SEE NOTE FOR FENCE

TOP OF WALL

*SEE ROADWAY PLANS FOR FINISHED GRADE AND DITCH DETAILS.

WALL FACE

H

STANDARD DRAWING NO. 816.02

IN ACCORDANCE WITH ROADWAY

AGGREGATE SHOULDER DRAIN

12 DEGREES MIN

INCLINATION ANGLE (TYP)

@ 10' MAX HORIZONTAL SPACING

GEOCOMPOSITE DRAIN STRIPS

8-FT POSTS

GUARDRAIL W/

STEEL BEAM

LAGGING WALL

EXIST. H-PILE AND

4" MIN

SHOTCRETE

(T
Y

P
) 
-
 
3
' 

M
I

N

V
E

R
T
I

C
A

L
 

N
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SQ. FT.

EA.

EA,

2

TOTAL STRUCTURE QUANTITIES - OPTION #2

10

g

f

NO. 1.

PAVEMENTS, PIPES, INLETS OR UTILITIES WILL INTERFERE WITH SOIL NAILS FOR RETAINING WALL 

EXISTING OR FUTURE OBSTRUCTIONS SUCH AS FOUNDATIONS, GUARDRAIL, FENCE OR HANDRAIL POSTS, 

AND ELEVATION BEFORE BEGINNING SOIL NAIL WALL DESIGN OR CONSTRUCTION.

DESIGN RETAINING WALL NO. 1 FOR A PIPE EXTENDING THROUGH THE WALL.  VERIFY PIPE LOCATION 

DESIGN RETAINING WALL NO. 1 FOR A LIVE LOAD (TRAFFIC) SURCHARGE.

COHESION, c = 50 LB/SF

FRICTION ANGLE,    = 40 DEGREES

UNIT WEIGHT,    = 135 LB/CF

4) IN-SITU ASSUMED MATERIAL PARAMETERS (WEATHERED ROCK):

COHESION, c = 0 LB/SF

 = 30 DEGREESfFRICTION ANGLE, 

 = 120 LB/CFgUNIT WEIGHT, 

3) IN-SITU ASSUMED MATERIAL PARAMETERS (SOIL):

2) DESIGN LIFE = 100 YEARS

1) H = DESIGN HEIGHT + EMBEDMENT

DESIGN RETAINING WALL NO. 1 FOR THE FOLLOWING:

DESIGN OR CONSTRUCTION UNTIL THE REVISED WALL ENVELOPE IS ACCEPTED.

AND SUBMIT A REVISED WALL PROFILE VIEW (WALL ENVELOPE) FOR REVIEW.  DO NOT START WALL 

BEFORE BEGINNING SOIL NAIL WALL DESIGN FOR RETAINING WALL NO. 1, SURVEY WALL LOCATION 

DESIGN RETAINING WALL NO. 1 FOR INTERNAL, EXTERNAL, AND GLOBAL STABILITY.

ATTACHMENT DETAILS.

A FENCE IS REQUIRED ON TOP OF RETAINING WALL NO. 1.  SEE ROADWAY PLANS FOR FENCE 

SPECIFICATIONS.

FOR STEEL BEAM GUARDRAIL, SEE ROADWAY PLANS AND SECTION 862 OF THE STANDARD 

FOR SOIL NAIL RETAINING WALLS, SEE SOIL NAIL RETAINING WALLS PROVISION.

6,250

SOIL NAIL PROOF TESTS

SOIL NAIL VERIFICATION TESTS

RETAINING WALL NO. 1

BE REMOVED

LAGGING TO 
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