
SEE DETAIL 4
TO STA. 16+75 LT
-L- STA. 15+92 
SPECIAL LATERAL 'V' DITCH

B-2 B-3
B-4 B-6

NC GRID

NAD 83/2011
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ECS SOUTHEAST, LLP

FIRM # F-1078

ENGINERING

NC REGISTERED

(704) 357-0023 [FAX]

(704) 525-5152 [PHONE]

CHARLOTTE, NC 28217

1812 CENTER PARK DRIVE, SUITE D

Prepared in the Office of:

RETAINING WALL #1 - PLAN

NOT TO SCALE

NOT TO SCALE

RETAINING WALL #1 - ENVELOPE

DEPICT THE ACTUAL FACE OF THE WALL
THE WALL ENVELOPE DOES NOT ACCURATELY 

WALL NO.  1 SURFACE AREA = 4,090 SQ. FT.
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STATION:

PROJECT NO.:

-WALL1- STA. 10+00.00 to 14+92.68

COUNTY

SHEET 1 OF 2

DIVISION OF HIGHWAYS

DEPARTMENT OF TRANSPORTATION

NORTH CAROLINA

ENGINEERING UNIT

GEOTECHNICAL

 

 

 

 

ENGINEER

 

SIGNATURE DATE

ENGINEER

GEOTECHNICAL

SIGNATURE DATE

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

NO. BY DATE

1

2  
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 4   
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1
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NOTES AND DETAILS

WITH CIP CONCRETE FACE

MSE RETAINING WALL

RETAINING WALL 1

WALL NO. 1

B-7

N.T.S.

ELEVATION
GRADE 

WALL
BOTTOM OF

RETAINING WALL NO. 1

-L- STA. 16+74.77 RT.  TO -L- STA. 21+60.21  RT.

C -L-L

VARIES

DETAIL A

TOP OF WALL

2'

5'4.5'

S/ W

0.02
6"

16'

12'

R
E
T
.W

A
L
L
 
#

1

ECS 11/23

B-1

EXIST. GROUND

BOTTOM OF WALL

TOP OF WALL

14

EX. GRND. EL = 2218.12

BOTTOM EL = 2216.50

TOP EL = 2223.67

-WALL-1- STA 10+00

-L- STA 16+74.77

BEGIN WALL 1

EX. GRND. EL= 2231.42

BOTTOM EL = 2229.75

TOP EL= 2233.75

-WALL-1- STA 14+92.68

-L- STA 21+60.21

END WALL 1

CB CB

CB

CB

2GI-B

REM.

DRAIN
GRADE TO

RE
TA
IN

12
'

R1
20
'

-Y2- STA 12+85.00

END CONSTRUCTION  

P
C
 
S
ta
.  
18

+
9
6
.3

2

20+00

P
T
 

S
ta
.  
2
2

+
4
8
.2

3

-ROUND2
- 

POC 
Sta
.  12

+9
5.3

1

-ROUND2
- 

PC 
Sta
.  10

+0
0

-L
- 

POT
 S
ta. 

23
+6

5.9
5

5' SIDEWALK

5' SIDEWALK

-L-

WCR

WCR

C

F

F

F

F

F

F

F

F

F

F

F

F

C

F

C

F

C

F

C

F
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-L- STA. 16+74.77

BEGIN RETAINING WALL

-L- STA. 21+60.21

END RETAINING WALL

RETAINING WALL #1
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AGGREGATE

  
 

  
 

 

OR CEMENT TREATED BASE)

FULL DEPTH ASPHALT

(OMIT FOR CONCRETE PAVEMENT,

SEPARATION GEOTEXTILE

WALL FACE

MATERIAL

BACKFILL

MATERIAL

FOUNDATION

OF WALL

BOTTOM

(TYP)

6" MIN

H

**SEE MSE RETAINING WALLS PROVISION AND IF APPLICABLE, MSE WALL NOTES FOR EMBEDMENT AND REINFORCEMENT LENGTH REQUIREMENTS.

*SEE ROADWAY PLANS FOR FINISHED GRADE DETAILS.

L - REINFORCEMENT LENGTH** (TYP)

 

(TYP)

3' MIN

6" (TYP)

(OMIT FOR GEOTEXTILE REINFORCEMENT)

RETENTION GEOTEXTILE  (TYP)

 

MIN

8"

 

18" TO 24" TYP

NOTES:

GRADE ELEVATION

2%

FINISHED GRADE**

ON TOP OF WALL, IF APPLICABLE)

OR HANDRAIL(SEE NOTE FOR FENCE 

TOP OF WALL

6" MIN 

EXTENSION

GEOTEXTILE)

(SEE NOTE FOR

IF REQUIRED

SEPARATION GEOTEXTILE,

SEE MSE RETAINING WALL WITH CIP CONCRETE FACE PROVISION.

A SEPARATION GEOTEXTILE IS REQUIRED AT THE BACK OF THE REINFORCED ZONE FOR 

RETAINING WALL NO. 1.

BEFORE BEGINNING MSE 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

4) MINIMUM REINFORCEMENT LENGTH (L) = 0.8H OR 6 FT, WHICHEVER IS LONGER

6) REINFORCED ZONE AGGREGATE PARAMETERS:

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

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

HANDRAIL POSTS, PAVEMENTS, PIPES, INLETS OR UTILITIES MAY INTERFERE WITH 

REINFORCEMENT FOR RETAINING WALL NO. 1.

DO NOT PLACE LEVELING PAD CONCRETE, AGGREGATE OR REINFORCEMENT FOR RETAINING 

WALL NO. 1 UNTIL EXCAVATION DIMENSIONS AND FOUNDATION MATERIAL ARE APPROVED.

DO NOT PLACE WELDED WIRE FACING, AGGREGATE OR REINFORCEMENT FOR RETAINING WALL 

NO. 1 UNTIL OBTAINING APPROVAL OF THE EXCAVATION DIMENSIONS AND FOUNDATION 

MATERIAL.
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ENGINEER

 

SIGNATURE DATE

ENGINEER

GEOTECHNICAL

SIGNATURE DATE

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

6" MIN

WELDED WIRE FACING

FACE WITH FORM LINER FINISH

CAST-IN-PLACE CONCRETE 

REINFORCED CONCRETE FACE

CONNECTION DETAIL TO CIP 

MSE CONNECTION - PROVIDE 

2) DESIGN LIFE = 75 YEARS

3) MAXIMUM FACTORED VERTICAL PRESSURE ON FOUNDATION MATERIAL = 3,600 LB/SF

5) MINIMUM EMBEDMENT DEPTH = 2 FT 

 

ROADWAY PLANS FOR FENCE OR HANDRAIL ATTACHMENT DETAILS.

A FENCE OR HANDRAIL IS REQUIRED ON TOP OF RETAINING WALLL NO. 1. SEE

DO NOT USE FINE AGGREGATE IN THE REINFOCED ZONE OF RETAINING WALL NO. 1.

A DRAIN IS REQUIRED FOR RETAINING WALL NO. 1.

DESIGN AND DETAIL CONNECTION OF HANDRAIL TO TOP OF WALL.

OF FOOTING ELEVATION).

DEPTH TO TOP OF FOOTING (DIFFERENCE BETWEEN GRADE ELEVATIONS AND TOP

DESIGN RETAINING WALL NO. 1 FOR DESIGN HEIGHTS EQUAL TO THE WALL HEIGHT PLUS

STANDARD DRAWING NO. 816.02

ACCORDANCE WITH ROADWAY

AGGREGATE SHOULDER DRAIN IN

(TYP)

6" MIN

6:1 (H:V) OR FLATTER

FINISHED GRADE

EXISTING OR

2
' 

M
I

N

E
M

B
E

D
M

E
N

T

CAST-IN-PLACE CONCRETE LEVELING PAD

STEEL REINFORCEMENT (TYP)

MSE WALL REINFORCEMENT,

(TO BE ATTACHED TO WALL)

FENCE OR HANDRAIL

U-5783

HENDERSON

SHEET 2 OF 2 WALL NO. 1

2
DATE: 03-22-23
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FIRM # F-1078

ENGINERING
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CHARLOTTE, NC 28217

1812 CENTER PARK DRIVE, SUITE D

Prepared in the Office of:

SEE STANDARD SPECIFICATIONS.

GRANULAR MATERIAL. FOR UNDERCUT EXCAVATION AND SELECT GRANULAR MATERIAL,

FOR SOIL STABILIZATION IN THE BOTTOM OF THE EXCAVATION AND BACKFILL WITH SELECT

BELOW THE BOTTOM OF FOOTING ELEVATION, WHICHEVER OCCURS FIRST. PLACE GEOTEXTILE

UNDERCUT TO SUITABLE FOUNDATION SOILS OR TO A DEPTH NO GREATER THAN 3 FEET

BE REQUIRED TO IMPROVE BEARING RESISTANCE.  AT THE DISCRETION OF THE ENGINEER,

UNDERCUTTING SOFT/VERY LOOSE SOILS IN THE VICINITY OF THE WALL FOUNDATION MAY

120

115 28

30

0

0

110 38               0

(c)

(c)

   AGGREGATE TYPE*       UNIT WEIGHT     FRICTION ANGLE     COHESION

                          ( )                              (F)               

                          LB/CF            DEGREES           LB/SF

       COARSE

 

 *SEE MSE RETAINING WALLS PROVISION FOR COARSE AGGREGATE MATERIAL

  REQUIREMENTS.

7) IN-SITU ASSUMED MATERIAL PARAMETERS:

    MATERIAL TYPE       UNIT WEIGHT     FRICTION ANGLE     COHESION

                          (g)                              (F)                 

                          LB/CF            DEGREES           LB/SF

      BACKFILL

     FOUNDATION

g

-WALL1- STA. 10+00.00 to 14+92.68

SEE SIMULATED STONE FORM LINER FINISH PROVISION.

CIP REINFORCED CONCRETE FACE FOR RETAINGIN WALL NO. 1.

A DRY STACKED NATURAL STONE PATTERN ARCHITECTURAL FINISH IS REQUIRED FOR THE

NOTES AND DETAILS

WITH CIP CONCRETE FACE

MSE RETAINING WALL

RETAINING WALL 1

MSE WALL WITH CIP CONCRETE FACE - TYPICAL SECTION

FOR MECHANICALLY STABILIZED EARTH (MSE) RETAINING WALLS WITH CIP CONCRETE FACE,

DocuSign Envelope ID: F3F627BC-A192-4DFB-AC48-5E471DD7212E
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TYPICAL DETAIL & NOTES

SOLDIER PILE WALL

 

NO. BY DATE

1  

2  

 

NO. BY DATE

3  
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DATE:
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NORTH CAROLINA

ENGINEERING UNIT

GEOTECHNICAL

ENGINEER

 

SIGNATURE DATE

ENGINEER

GEOTECHNICAL

SIGNATURE DATE

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

ECS SOUTHEAST, LLP

FIRM # F-1078

ENGINERING

NC REGISTERED

(704) 357-0023 [FAX]

(704) 525-5152 [PHONE]

CHARLOTTE, NC 28217

1812 CENTER PARK DRIVE, SUITE D

Prepared in the Office of:

NOT TO SCALE

NOT TO SCALE

NC GRID

NAD 83/2011

RETAINING WALL #2 - PLAN

2'

5' 4.5'

10'

S/ W

14' W/GR

N.T.S.

ELEVATION
GRADE 

RETAINING WALL NO. 2 

DETAIL B

-Y4- STA. 11+48.79 LT.  TO -L- STA. 34+77.78 LT.

VARIES

C -L-L

WALL
TOP OF

WALL
BOTTOM OF

DEPICT THE ACTUAL FACE OF THE WALL
THE WALL ENVELOPE DOES NOT ACCURATELY 

WALL NO.  2 SURFACE AREA = 1,820 SQ. FT.

RETAINING WALL #2 - ENVELOPE
SHEET 1 OF 2 WALL  NO 2

2,220

2,210

2,200

10 11 12 13 14

2,190
U-5783

HENDERSON

-WALL2- STA. 10+00.00 to 13+26.01

1

KND

MJW

01/2023

01/2023

045542

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

N
URBTNOM E

D
 

YL
L

E
K

 
 
 
 
 
 
 
 
 
 

12'

R
3
0
0
'

R
4
4
0
'

-Y4- POT Sta 12+48.36
-L- POC STA 31+24.55

35+0
0

0
3 0
2

0
2

-
Y
4
-
 

01

01

02

03
03

03
6

03
6

03
6

WALL #2

1'6
" C

&
G

W
C

R

WCR

WCR

W
C
RW

C
R

-Y4- STA 11+48.79
BEGIN RETAINING WALL  

-L- STA 34+77.78
END RETAINING WALL  

TOP OF WALL

BOTTOM OF WALL

EX. GRND. EL = 2213.82

B0TTOM EL = 2210.00

TOP EL = 2214.00

-WALL-2- STA 13+26.01

-L- STA 34+77.78

END WALL 2 

EX. GRND. EL = 2209.54

BOTTOM EL = 2206.50

TOP EL = 2210.00

-WALL-2- STA 10+00

-Y4- STA 11+48.79

BEGIN WALL 2

B-10

B-11

B-12

B-13
B-14

B-15

B-8

B-9
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NOTES:

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FENCE OR HANDRAIL ATTACHMENT DETAILS.

A FENCE OR HANDRAIL IS REQUIRED ON TOP OF RETAINING WALL NO. 2.  SEE ROADWAY PLANS FOR 

DRILLED-IN H-PILES ARE REQUIRED FOR RETAINING WALL NO. 2.

AT THE CONTRACTOR'S OPTION, USE DRIVEN H-PILES FOR RETAINING WALL NO. 2.

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 SOLDIER PILE WALL DESIGN FOR RETAINING WALL NO. 2, SURVEY WALL LOCATION 

EXCAVATIONS FOR RETAINING WALL NO. 2.

AT THE CONTRACTOR'S OPTION, USE A TEMPORARY SLOPE INSTEAD OF TEMPORARY SUPPORT OF 

NO. 2.

USE A SOLDIER PILE RETAINING WALL WITH A CIP REINFORCED CONCRETE FACE FOR RETAINING WALL 

2
 

NO. BY DATE

1  

2  

 

NO. BY DATE

3  

 4  

KND

MJW

01/2023

01/2023

PREPARED BY:

REVIEWED BY:

DATE:

DATE:
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NO.

SHEET

U-5783

HENDERSON

STATION:

PROJECT NO.:

-WALL2- STA. 10+00.00 to 13+26.01

COUNTY

SHEET 2 OF 2

REVISIONS

DIVISION OF HIGHWAYS

DEPARTMENT OF TRANSPORTATION

NORTH CAROLINA

ENGINEERING UNIT

GEOTECHNICAL

ENGINEER

 

SIGNATURE DATE

ENGINEER

GEOTECHNICAL

SIGNATURE DATE

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

WALL NO. 2

(S
E

E
 

W
A

L
L
 

E
N

V
E

L
O

P
E
)

 

6" MIN

WALL FACE

6" MIN

LEVELING PAD

FOR DRILLED-IN PILES

CONCRETE OR GROUT

STEEL H-PILE

FRONT OF H-PILE

ON TOP OF WALL, IF APPLICABLE)

OR HANDRAIL(SEE NOTE FOR FENCE 

TOP OF WALL

12" MIN WITH DITCH

6" MIN WITHOUT DITCH

EXTENSION

DRAWING NO. 816.02

STANDARDWITH ROADWAY 

DRAIN IN ACCORDANCE

AGGREGATE SHOULDER

2%

END BENT SLOPE**

FINISHED GRADE OR

CONCRETE SLOPE PROTECTION*

CONCRETE DITCH AND IF APPLICABLE,

**SEE PLANS FOR FINISHED GRADE OR END BENT SLOPE DETAILS.

*SEE CONCRETE DITCH BEHIND WALL DETAILS.

GRADE**

FINISHED

6:1 (H:V) OR FLATTER

FINISHED GRADE**

12" MIN

WALL EMBEDMENT

FOR SOLDIER PILE RETAINING WALLS, SEE SOLDIER PILE RETAINING WALLS PROVISION.

(AS NEEDED)TIMBER LAGGING 

BOND BREAKER WITH DITCH*

GRADE ELEVATION

OF WALLBOTTOM 

TOP OF LEVELING PAD

NO. 57 STONE

@ 10' MAX HORIZONTAL SPACING

GEOCOMPOSITE SHEET DRAINS

CONCRETE FACE

REINFORCEDCIP 

CIP FACE - TYPICAL SECTION

SOLDIER PILE WALL WITH

W
A

L
L
 

H
E
I

G
H

T
 
-
 

V
A

R
I

E
S

D
E

S
I

G
N
 

H
E
I

G
H

T
 
(H
) 
-
 

V
A

R
I

E
S

TEMPORARY SHORING PROVISION.  SEE ROADWAY PLANS.

"TEMPORARY SHORING" MAY BE REQUIRED FOR RETAINING WALL NO. 2 IN ACCORDANCE WITH THE 

045542

P
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FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

N
URBTNOM E

D
 Y

LL
E

K
 

 
 
 
 
 
 
 
 
 
 

COHESION, c = 0 PSF

 = 28 DEGREESfFRICTION ANGLE, 

 = 115 PCFgUNIT WEIGHT, 

4) IN-SITU ASSUMED MATERIAL PARAMETERS BELOW ELEVATION 2214 FT:

3) MINIMUM WALL EMBEDMENT DEPTH = 1 FT

2) DESIGN LIFE = 75 YEARS

1) DESIGN HEIGHT (H) = WALL HEIGHT + WALL EMBEDMENT

DESIGN RETAINING WALL NO. 2 FOR THE FOLLOWING:

PROVISION.

REINFORCED CONCRETE FACE FOR RETAINING WALL NO. 2. SEE SIMULATED STONE FORM LINER FINISH 

A DRY STACKED NATURAL STONE PATTERN ARCHITECTURAL FINISH IS REQUIRED FOR THE CIP 
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TYPICAL DETAIL & NOTES

SOLDIER PILE WALL

 

NO. BY DATE
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NO. BY DATE
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PREPARED BY:

REVIEWED BY:

DATE:

DATE:
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SIGNATURE DATE
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NOT TO SCALE

NOT TO SCALE

RETAINING WALL #3 - PLAN

RETAINING WALL #3 - ENVELOPE
SHEET 1 OF 2 WALL  NO 3

2,220

2,210

2,200

10 11 12 13 14

2,190
U-5783

HENDERSON

-WALL3- STA. 10+00.00 to 13+06.88

1

KND

MJW

01/2023

01/2023

NC GRID

NAD 83/2011
2'

5'4.5'

10'

S/ W

14' W/GR

N.T.S.

DETAIL C

ELEVATION
GRADE 

WALL
BOTTOM OF

-L- STA. 63+99.27 RT.  TO -Y13- STA. 11+28.93 LT.

RETAINING WALL NO. 3

C -L-

25.75'

L

WALL
TOP OF

DEPICT THE ACTUAL FACE OF THE WALL
THE WALL ENVELOPE DOES NOT ACCURATELY 

WALL NO.  3 SURFACE AREA = 2,420 SQ. FT.

026917

P
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L
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NO
RT
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SEAL

O
KLAW .J LE

A
H

CI
M
 
 
 
 
 
 
 
 
 
 
 

EX. GRND. EL = 2206.98

BOTTOM EL = 2201.50

TOP EL = 2207.58

-WALL-3- STA 13+06.88

-Y13- STA 11+28.93

END WALL 3EX. GRND. EL = 2219.13

BOTTOM EL = 2212.50

TOP EL= 2220.17

-WALL-3- STA 10+00

-L- STA 63+99.27

BEGIN WALL 3

EXISTING GROUNLINE

   
   
   

   
   
   

   
   
   

   
   
   

   
   
   

B-21

   
   
   

   
   
   

B-22

B-19

B-20

B-18
B-17

B-16

R
45
'

10
:1

65+00

03
03

0
2

0
1

0
0

0
2

0
3

0
40
1

0
2

0
3

0
4

WALL #3

-L-

WCRWCR

WCR

WCR

-Y13- STA 11+28.93
END RETAINING WALL  

-L- STA 63+99.27
BEGIN RETAINING WALL  
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NOTES:

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FENCE OR HANDRAIL ATTACHMENT DETAILS.

A FENCE OR HANDRAIL IS REQUIRED ON TOP OF RETAINING WALL NO. 3.  SEE ROADWAY PLANS FOR 

DRILLED-IN H-PILES ARE REQUIRED FOR RETAINING WALL NO. 3.

AT THE CONTRACTOR'S OPTION, USE DRIVEN H-PILES FOR RETAINING WALL NO. 3.

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 SOLDIER PILE WALL DESIGN FOR RETAINING WALL NO. 3, SURVEY WALL LOCATION 

EXCAVATIONS FOR RETAINING WALL NO. 3.

AT THE CONTRACTOR'S OPTION, USE A TEMPORARY SLOPE INSTEAD OF TEMPORARY SUPPORT OF 

NO. 3.

USE A SOLDIER PILE RETAINING WALL WITH A CIP REINFORCED CONCRETE FACE FOR RETAINING WALL 
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NO. BY DATE

1  

2  

 

NO. BY DATE

3  

 4  
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PREPARED BY:

REVIEWED BY:
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DATE:
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NO.

SHEET

U-5783

HENDERSON

STATION:

PROJECT NO.:

-WALL3- STA. 10+00.00 to 13+06.88

COUNTY

SHEET 2 OF 2

REVISIONS

DIVISION OF HIGHWAYS

DEPARTMENT OF TRANSPORTATION

NORTH CAROLINA

ENGINEERING UNIT

GEOTECHNICAL

ENGINEER

 

SIGNATURE DATE

ENGINEER

GEOTECHNICAL

SIGNATURE DATE

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

WALL NO. 3

(S
E

E
 

W
A

L
L
 

E
N

V
E

L
O

P
E
)

 

6" MIN

WALL FACE

6" MIN

LEVELING PAD

FOR DRILLED-IN PILES

CONCRETE OR GROUT

STEEL H-PILE

FRONT OF H-PILE

ON TOP OF WALL, IF APPLICABLE)

OR HANDRAIL(SEE NOTE FOR FENCE 

TOP OF WALL

12" MIN WITH DITCH

6" MIN WITHOUT DITCH

EXTENSION

DRAWING NO. 816.02

STANDARDWITH ROADWAY 

DRAIN IN ACCORDANCE

AGGREGATE SHOULDER

2%

END BENT SLOPE**

FINISHED GRADE OR

CONCRETE SLOPE PROTECTION*

CONCRETE DITCH AND IF APPLICABLE,

**SEE PLANS FOR FINISHED GRADE OR END BENT SLOPE DETAILS.

*SEE CONCRETE DITCH BEHIND WALL DETAILS.

GRADE**

FINISHED

6:1 (H:V) OR FLATTER

FINISHED GRADE**

12" MIN

WALL EMBEDMENT

FOR SOLDIER PILE RETAINING WALLS, SEE SOLDIER PILE RETAINING WALLS PROVISION.

(AS NEEDED)TIMBER LAGGING 

BOND BREAKER WITH DITCH*

GRADE ELEVATION

OF WALLBOTTOM 

TOP OF LEVELING PAD

NO. 57 STONE

@ 10' MAX HORIZONTAL SPACING

GEOCOMPOSITE SHEET DRAINS

CONCRETE FACE

REINFORCEDCIP 

CIP FACE - TYPICAL SECTION

SOLDIER PILE WALL WITH

W
A

L
L
 

H
E
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G
H

T
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V
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R
I

E
S

D
E

S
I

G
N
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G
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(H
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-
 

V
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R
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E
S

COHESION, c = 0 PSF

 = 28 DEGREESfFRICTION ANGLE, 

 = 115 PCFgUNIT WEIGHT, 

4) IN-SITU ASSUMED MATERIAL PARAMETERS BELOW ELEVATION 2220 FT:

3) MINIMUM WALL EMBEDMENT ELEVATION = 1 FT

2) DESIGN LIFE = 75 YEARS

1) DESIGN HEIGHT (H) = WALL HEIGHT + WALL EMBEDMENT

DESIGN RETAINING WALL NO. 3 FOR THE FOLLOWING:

TEMPORARY SHORING PROVISION.  SEE ROADWAY PLANS.

"TEMPORARY SHORING" MAY BE REQUIRED FOR RETAINING WALL NO. 3 IN ACCORDANCE WITH THE 
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PROVISION.

REINFORCED CONCRETE FACE FOR RETAINING WALL NO. 3. SEE SIMULATED STONE FORM LINER FINISH 

A DRY STACKED NATURAL STONE PATTERN ARCHITECTURAL FINISH IS REQUIRED FOR THE CIP 
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TYPICAL DETAIL & NOTES

SOLDIER PILE WALL

 

NO. BY DATE

1  

2  

 

NO. BY DATE

3  

 4  

PREPARED BY:

REVIEWED BY:

DATE:

DATE:
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NO.

SHEET

STATION:

PROJECT NO.:

COUNTY

REVISIONS

DIVISION OF HIGHWAYS

DEPARTMENT OF TRANSPORTATION

NORTH CAROLINA

ENGINEERING UNIT

GEOTECHNICAL

ENGINEER

 

SIGNATURE DATE

ENGINEER

GEOTECHNICAL

SIGNATURE DATE

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

ECS SOUTHEAST, LLP

FIRM # F-1078

ENGINERING

NC REGISTERED

(704) 357-0023 [FAX]

(704) 525-5152 [PHONE]

CHARLOTTE, NC 28217

1812 CENTER PARK DRIVE, SUITE D

Prepared in the Office of:

NOT TO SCALE

NOT TO SCALE

RETAINING WALL #4 - PLAN

RETAINING WALL #4 - ENVELOPE
SHEET 1 OF 2 WALL  NO 4

10 11 12 13 14

2,160
U-5783

HENDERSON

-WALL4- STA. 10+00.00 to 13+45.05

1

KND

MJW

01/2023

01/2023

N
C
 

G
R
ID

N
A

D
 
8
3
/
2
0
11

-Y12- STA. 9+80.03

BEGIN RETAINING WALL
-Y12- STA. 13+24.93

END RETAINING WALL

2,170

2,180

2,190

CL

11'2' 11'

5'

S/ W

10'

WALL
BOTTOM OF

ELEVATION
GRADE 

N.T.S.

RETAINING WALL NO. 4 

DETAIL D

-Y12- STA. 9+80.03 LT.  TO STA. 13+24.93 LT.

WALL
TOP OF

DEPICT THE ACTUAL FACE OF THE WALL
THE WALL ENVELOPE DOES NOT ACCURATELY 

WALL NO.  4 SURFACE AREA = 1,920 SQ. FT.
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EX. GRND. EL = 2172.50

BOTTOM EL = 2171.00

TOP EL = 2174.00

-WALL-4- STA 10+00

-Y12- STA 9+80.03

BEGIN WALL 4

EX. GRND. EL = 2191.46

BOTTOM EL = 2188.00

TOP EL = 2191.50

-WALL-4- STA 13+45.05

-Y12- STA 13+24.93

END WALL 4

EXISTING GROUNDLINE

0
2

-Y12- 

0
3

0
2

WCRWCR

10+00
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B-30

DocuSign Envelope ID: 560FE887-1CAC-40DA-982E-370A2BB4D38E

3/27/2023

W-4



ECS SOUTHEAST, LLP

FIRM # F-1078

ENGINERING

NC REGISTERED

(704) 357-0023 [FAX]

(704) 525-5152 [PHONE]

CHARLOTTE, NC 28217

1812 CENTER PARK DRIVE, SUITE D

Prepared in the Office of:

NOTES:

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FENCE OR HANDRAIL ATTACHMENT DETAILS.

A FENCE OR HANDRAIL IS REQUIRED ON TOP OF RETAINING WALL NO. 4.  SEE ROADWAY PLANS FOR 

DRILLED-IN H-PILES ARE REQUIRED FOR RETAINING WALL NO. 4.

AT THE CONTRACTOR'S OPTION, USE DRIVEN H-PILES FOR RETAINING WALL NO. 4.

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 SOLDIER PILE WALL DESIGN FOR RETAINING WALL NO. 4, SURVEY WALL LOCATION 

EXCAVATIONS FOR RETAINING WALL NO. 4.

AT THE CONTRACTOR'S OPTION, USE A TEMPORARY SLOPE INSTEAD OF TEMPORARY SUPPORT OF 

NO. 4.

USE A SOLDIER PILE RETAINING WALL WITH A CIP REINFORCED CONCRETE FACE FOR RETAINING WALL 
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NO. BY DATE

1  

2  

 

NO. BY DATE

3  
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KND

MJW

01/2023

01/2023

PREPARED BY:

REVIEWED BY:
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DATE:
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NO.

SHEET

U-5783

HENDERSON

STATION:

PROJECT NO.:

-WALL4- STA. 10+00.00 to 13+45.05

COUNTY

SHEET 2 OF 2

REVISIONS

DIVISION OF HIGHWAYS

DEPARTMENT OF TRANSPORTATION

NORTH CAROLINA

ENGINEERING UNIT

GEOTECHNICAL

ENGINEER

 

SIGNATURE DATE

ENGINEER

GEOTECHNICAL

SIGNATURE DATE

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

WALL NO. 4

(S
E

E
 

W
A

L
L
 

E
N

V
E

L
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P
E
)

 

6" MIN

WALL FACE

6" MIN

LEVELING PAD

FOR DRILLED-IN PILES

CONCRETE OR GROUT

STEEL H-PILE

FRONT OF H-PILE

ON TOP OF WALL, IF APPLICABLE)

OR HANDRAIL(SEE NOTE FOR FENCE 

TOP OF WALL

12" MIN WITH DITCH

6" MIN WITHOUT DITCH

EXTENSION

DRAWING NO. 816.02

STANDARDWITH ROADWAY 

DRAIN IN ACCORDANCE

AGGREGATE SHOULDER

2%

END BENT SLOPE**

FINISHED GRADE OR

CONCRETE SLOPE PROTECTION*

CONCRETE DITCH AND IF APPLICABLE,

**SEE PLANS FOR FINISHED GRADE OR END BENT SLOPE DETAILS.

*SEE CONCRETE DITCH BEHIND WALL DETAILS.

GRADE**

FINISHED

6:1 (H:V) OR FLATTER

FINISHED GRADE**

12" MIN

WALL EMBEDMENT

FOR SOLDIER PILE RETAINING WALLS, SEE SOLDIER PILE RETAINING WALLS PROVISION.

(AS NEEDED)TIMBER LAGGING 

BOND BREAKER WITH DITCH*

GRADE ELEVATION

OF WALLBOTTOM 

TOP OF LEVELING PAD

NO. 57 STONE

@ 10' MAX HORIZONTAL SPACING

GEOCOMPOSITE SHEET DRAINS

CONCRETE FACE

REINFORCEDCIP 

CIP FACE - TYPICAL SECTION

SOLDIER PILE WALL WITH

W
A

L
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H
E
I

G
H

T
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R
I
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(H
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E
S

TEMPORARY SHORING PROVISION.  SEE ROADWAY PLANS.

"TEMPORARY SHORING" MAY BE REQUIRED FOR RETAINING WALL NO. 4 IN ACCORDANCE WITH THE 

COHESION, c = 0 PSF

 = 28 DEGREESfFRICTION ANGLE, 

 = 115 PCFgUNIT WEIGHT, 

4) IN-SITU ASSUMED MATERIAL PARAMETERS BELOW ELEVATION 2191.5 FT:

3) MINIMUM WALL EMBEDMENT ELEVATION = 1 FT

2) DESIGN LIFE = 75 YEARS

1) DESIGN HEIGHT (H) = WALL HEIGHT + WALL EMBEDMENT

DESIGN RETAINING WALL NO. 4 FOR THE FOLLOWING:

PROVISION.

REINFORCED CONCRETE FACE FOR RETAINING WALL NO. 4. SEE SIMULATED STONE FORM LINER FINISH 

A DRY STACKED NATURAL STONE PATTERN ARCHITECTURAL FINISH IS REQUIRED FOR THE CIP 
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NO.

SHEET

U-5783

HENDERSON

STATION:

PROJECT NO.:

-WALL5- STA. 10+00.00 to 11+83.94

COUNTY

SHEET 1 OF 2

DIVISION OF HIGHWAYS

DEPARTMENT OF TRANSPORTATION

NORTH CAROLINA

ENGINEERING UNIT

GEOTECHNICAL

DATE: 03-22-23

ENGINEER

 

SIGNATURE DATE

ENGINEER

GEOTECHNICAL

SIGNATURE DATE

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

WALL NO. 5

ECS SOUTHEAST, LLP

FIRM # F-1078

ENGINERING

NC REGISTERED

(704) 357-0023 [FAX]

(704) 525-5152 [PHONE]

CHARLOTTE, NC 28217

1812 CENTER PARK DRIVE, SUITE D

Prepared in the Office of:

NOT TO SCALE

NOT TO SCALE

10 11 12 13

NC GRID

NAD 83/2011

-L- STA. 67+68.35
BEGIN RETAINING WALL

-L- STA. 69+52.29
END RETAINING WALL

2,200

2,190

2,180

2,210

N.T.S.

2'

5' 4.5'

10'

S/ W

14' W/GR

RETAINING WALL NO. 5 

-L- STA. 67+68.35 LT.  TO STA. 69+52.29 LT.

DETAIL E

TOP OF WALL

C -L-L
VARIES 

ELEVATION
GRADE 

WALL
BOTTOM OF

WALL NO.  5 SURFACE AREA = 1,495 SQ. FT.

DEPICT THE ACTUAL FACE OF THE WALL
THE WALL ENVELOPE DOES NOT ACCURATELY 

RETAINING WALL #5 - ENVELOPE

RETAINING WALL #5 - PLAN
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NOTES AND DETAILS

WITH CIP CONCRETE FACE

MSE RETAINING WALL

RETAINING WALL 5

EX. GRND. EL = 2196.78

BOTTOM EL = 2195.00

TOP EL = 2205.11

-WALL-5- STA 10+00

-L- STA 67+68.35

BEGIN WALL 5 

EX. GRND. EL = 2201.83

BOTTOM EL = 2220.00

TOP EL = 2205.11

-WALL-5- STA 11+83.94

-L- STA 69+52.29

END WALL 5 

EXISTING GROUNDLINE

TOP OF WALL

BOTTOM OF WALL

65
+0

0

70+00

03
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0
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0
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0
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0
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WALL #5
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R
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WCR

WCR

WCR

WCR

WCR

WCR

01

00

01
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+
0
0

-L- STA. 67+68.35
BEGIN RETAINING WALL

-L- STA. 69+52.29
END RETAINING WALL
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AGGREGATE

  
 

  
 

 

OR CEMENT TREATED BASE)

FULL DEPTH ASPHALT

(OMIT FOR CONCRETE PAVEMENT,

SEPARATION GEOTEXTILE

WALL FACE

MATERIAL

BACKFILL

MATERIAL

FOUNDATION

OF WALL

BOTTOM

(TYP)

6" MIN

H

**SEE MSE RETAINING WALLS PROVISION AND IF APPLICABLE, MSE WALL NOTES FOR EMBEDMENT AND REINFORCEMENT LENGTH REQUIREMENTS.

*SEE ROADWAY PLANS FOR FINISHED GRADE DETAILS.

L - REINFORCEMENT LENGTH** (TYP)

 

(TYP)

3' MIN

6" (TYP)

(OMIT FOR GEOTEXTILE REINFORCEMENT)

RETENTION GEOTEXTILE  (TYP)

 

MIN

8"

 

18" TO 24" TYP

NOTES:

120

115 28

30

0

0

GRADE ELEVATION

2%

FINISHED GRADE**

ON TOP OF WALL, IF APPLICABLE)

OR HANDRAIL(SEE NOTE FOR FENCE 

TOP OF WALL

6" MIN 

EXTENSION

110 38               0

(c)

(c)

GEOTEXTILE)

(SEE NOTE FOR

IF REQUIRED

SEPARATION GEOTEXTILE,

SEE MSE RETAINING WALL WITH CIP CONCRETE FACE PROVISION.

A SEPARATION GEOTEXTILE IS REQUIRED AT THE BACK OF THE REINFORCED ZONE FOR 

RETAINING WALL NO. 5.

BEFORE BEGINNING MSE WALL DESIGN FOR RETAINING WALL NO. 5,  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.

1) H = DESIGN HEIGHT + EMBEDMENT

4) MINIMUM REINFORCEMENT LENGTH (L) = 0.8H OR 6 FT, WHICHEVER IS LONGER

6) REINFORCED ZONE AGGREGATE PARAMETERS:

   AGGREGATE TYPE*       UNIT WEIGHT     FRICTION ANGLE     COHESION

                          ( )                              (F)               

                          LB/CF            DEGREES           LB/SF

       COARSE

 

 *SEE MSE RETAINING WALLS PROVISION FOR COARSE AGGREGATE MATERIAL

  REQUIREMENTS.

7) IN-SITU ASSUMED MATERIAL PARAMETERS:

    MATERIAL TYPE       UNIT WEIGHT     FRICTION ANGLE     COHESION

                          (g)                              (F)                 

                          LB/CF            DEGREES           LB/SF

      BACKFILL

     FOUNDATION

DESIGN RETAINING WALL NO. 5 FOR A LIVE LOAD (TRAFFIC) SURCHARGE.

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

HANDRAIL POSTS, PAVEMENTS, PIPES, INLETS OR UTILITIES MAY INTERFERE WITH 

REINFORCEMENT FOR RETAINING WALL NO. 5.

WALL NO. 5 UNTIL EXCAVATION DIMENSIONS AND FOUNDATION MATERIAL ARE APPROVED.

DO NOT PLACE WELDED WIRE FACING, AGGREGATE OR REINFORCEMENT FOR RETAINING WALL 

NO. 5 UNTIL OBTAINING APPROVAL OF THE EXCAVATION DIMENSIONS AND FOUNDATION 

MATERIAL.
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SHEET

STATION:

PROJECT NO.:

 

COUNTY

DIVISION OF HIGHWAYS

DEPARTMENT OF TRANSPORTATION

NORTH CAROLINA

ENGINEERING UNIT

GEOTECHNICAL

 

 

 

 

ENGINEER

 

SIGNATURE DATE

ENGINEER

GEOTECHNICAL

SIGNATURE DATE

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

6" MIN

WELDED WIRE FACING

FACE WITH FORM LINER FINISH

CAST-IN-PLACE CONCRETE 

REINFORCED CONCRETE FACE

CONNECTION DETAIL TO CIP 

MSE CONNECTION - PROVIDE 

2) DESIGN LIFE = 75 YEARS

3) MAXIMUM FACTORED VERTICAL PRESSURE ON FOUNDATION MATERIAL = 2,750 LB/SF

5) MINIMUM EMBEDMENT DEPTH = 2 FT 

 

ROADWAY PLANS FOR FENCE OR HANDRAIL ATTACHMENT DETAILS.

A FENCE OR HANDRAIL IS REQUIRED ON TOP OF RETAINING WALLL NO. 5. SEE

DO NOT USE FINE AGGREGATE IN THE REINFOCED ZONE OF RETAINING WALL NO. 5.

A DRAIN IS REQUIRED FOR RETAINING WALL NO. 5.

DESIGN AND DETAIL CONNECTION OF HANDRAIL TO TOP OF WALL.

OF FOOTING ELEVATION).

DEPTH TO TOP OF FOOTING (DIFFERENCE BETWEEN GRADE ELEVATIONS AND TOP

DESIGN RETAINING WALL NO. 5 FOR DESIGN HEIGHTS EQUAL TO THE WALL HEIGHT PLUS

STANDARD DRAWING NO. 816.02

ACCORDANCE WITH ROADWAY

AGGREGATE SHOULDER DRAIN IN

(TYP)

6" MIN

6:1 (H:V) OR FLATTER

FINISHED GRADE

EXISTING OR

2
' 

M
I

N

E
M

B
E

D
M

E
N

T

CAST-IN-PLACE CONCRETE LEVELING PAD

STEEL REINFORCEMENT (TYP)

MSE WALL REINFORCEMENT,

(TO BE ATTACHED TO WALL)

FENCE OR HANDRAIL

U-5783

HENDERSON

SHEET 2 OF 2 WALL NO. 5

2
DATE: 03-22-23
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ECS SOUTHEAST, LLP

FIRM # F-1078

ENGINERING

NC REGISTERED

(704) 357-0023 [FAX]

(704) 525-5152 [PHONE]

CHARLOTTE, NC 28217

1812 CENTER PARK DRIVE, SUITE D

Prepared in the Office of:

DESIGN RETAINING WALL NO. 5 FOR THE FOLLOWING:

g

DO NOT PLACE CONCRETE, AGGREGATE OR REINFORCEMENT FOR RETAINING 

SEE STANDARD SPECIFICATIONS.

GRANULAR MATERIAL. FOR UNDERCUT EXCAVATION AND SELECT GRANULAR MATERIAL,

FOR SOIL STABILIZATION IN THE BOTTOM OF THE EXCAVATION AND BACKFILL WITH SELECT

BELOW THE BOTTOM OF FOOTING ELEVATION, WHICHEVER OCCURS FIRST. PLACE GEOTEXTILE

UNDERCUT TO SUITABLE FOUNDATION SOILS OR TO A DEPTH NO GREATER THAN 3 FEET

BE REQUIRED TO IMPROVE BEARING RESISTANCE.  AT THE DISCRETION OF THE ENGINEER,

UNDERCUTTING SOFT/VERY LOOSE SOILS IN THE VICINITY OF THE WALL FOUNDATION MAY

-WALL5- STA. 10+00.00 to 11+83.94

SEE SIMULATED STONE FORM LINER FINISH PROVISION.

REQUIRED FOR THE CIP REINFORCED CONCRETE FACE FOR RETAINGIN WALL NO. 5.

A DRY STACKED NATURAL STONE PATTERN FORM LINER ARCHITECTURAL FINISH IS 

NOTES AND DETAILS

WITH CIP CONCRETE FACE

MSE RETAINING WALL

RETAINING WALL 5

MSE WALL WITH CIP CONCRETE FACE - TYPICAL SECTION

FOR MECHANICALLY STABILIZED EARTH (MSE) RETAINING WALLS WITH CIP CONCRETE FACE,

DocuSign Envelope ID: 560FE887-1CAC-40DA-982E-370A2BB4D38E
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W-5A



REVISIONS

END WALL 6
-GREENWAY 1- STA 204+01.21
-WALL -6- STA 12+45.00
TOP EL = 2213.39
BOTTOM EL = 2205.61
EX. GRND. EL = 2207.11

BEGIN WALL 6
-GREENWAY1- STA 201+55.00
-WALL-6- STA 10+00
TOP EL = 2204.10
BOT EL = 2202.35
EX. GRND. EL = 2209.54

TOP OF WALL

EXIST. GROUND

BOTTOM OF WALL

GRADE
ELEVATION

BOTTOM
OF WALL

8'-6"

2' 3'

VARIES

3'-6"

PEDESTRIAN
HANDRAIL

ECS SOUTHEAST, LLC
1900 HENDERSONVILLE RD, UNIT #10

(828) 665-2307 [PHONE]

NC REGISTERED
ENGINERING

FIRM # F-1519

JUST IN   A.   GOEHRING

DocuSign Envelope ID: A12C8676-20DF-48FD-B3CC-57C9ABA9DF07
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REVISIONS

ECS SOUTHEAST, LLC
1900 HENDERSONVILLE RD, UNIT #10

(828) 665-2307 [PHONE]

NC REGISTERED
ENGINERING

FIRM # F-1519

JUST IN   A.   GOEHRING

DocuSign Envelope ID: A12C8676-20DF-48FD-B3CC-57C9ABA9DF07
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