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

1) H = DESIGN HEIGHT + EMBEDMENT
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 * SEE MSE RETAINING WALLS PROVISION FOR COARSE AND FINE AGGREGATE

 MATERIAL REQUIREMENTS.

9) IN-SITU ASSUMED MATERIAL PARAMETERS:
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LOCATIONS WHERE "PERMANENT SOIL NAIL WALL" IS USED, PAYMENT WILL NOT BE MADE FOR "TEMPORARY SHORING" FOR TRAFFIC CONTROL.

REQUIRED FOR THE RETAINING WALL IN ACCORDANCE WITH THE TEMPORARY SHORING PROVISION.  SEE TRAFFIC CONTROL PLANS.  IN 

THE SMSE WALL DESIGNER SHALL CONSULT WITH THE SOIL NAIL WALL DESIGNER TO VERIFY LOCATIONS WHERE "TEMPORARY SHORING" MAY BE 

 PSF                            PCF              DEGREES        

    MATERIAL TYPE       UNIT WEIGHT      FRICTION ANGLE      COHESION

FOR SOIL NAIL RETAINING WALLS, SEE SMSE RETAINING WALL special PROVISION.

2)

EMBEDMENT LISTED.

THE PERMANENT SOIL NAIL WALL HEIGHT IS AN ESTIMATE ONLY, THAT IS BASED ON THE ANTICIPATED EXCAVATION PLUS THE MINIMUM 

1

2

 

  

 
 

 

  

 
 

 

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

ENGINEERING UNIT

GEOTECHNICAL

DIVISION OF HIGHWAYS

DEPARTMENT OF TRANSPORTATION

NORTH CAROLINA

(980) 339-8684

CHARLOTTE, NC 28227

SUITE 800

2400 CROWNPOINT EXECUTIVE DRIVE

Prepared in the Office of:

 

 

 

PREPARED BY:

REVIEWED BY:

DATE:

DATE:

DMB

REK

 

4" MIN

ELEVATION

GRADE

FINISHED GRADE*

SECTION

PAVEMENT
CONCRETE COPING

REINFORCED

CAST-IN-PLACE

DOWEL SECTION

PAVEMENT

FINISHED GRADE*

ELEVATION

GRADE

)tPANEL THICKNESS ()tPANEL THICKNESS (

 + OVERHANGt  + OVERHANGt

COPING DETAILS

*SEE ROADWAY PLANS FOR FINISHED GRADE DETAILS.

WITH DOWELS OR EXTEND COPING DOWN BACK OF PANELS.

AT THE CONTRACTOR'S OPTION, CONNECT COPING TO PANELS

7/14/2022

7/14/2022

SPECIAL NOTES:

CONCRETE COPING

REINFORCED

CAST-IN-PLACE 

FOR MECHANICALLY STABILIZED EARTH (MSE) RETAINING WALLS, SEE MECHANICALLY STABILIZED EARTH RETAINING WALLS PROVISION.

7) REINFORCED ZONE AGGREGATE PARAMETERS:

AND ELEVATIONS BEFORE BEGINNING MSE WALL DESIGN OR CONSTRUCTION.

STABILITY.  SUBMIT THESE RESULTS WITH THE WALL DESIGN PACKAGE.  VERIFY UTILITY LOCATIONS 

FINISHED SMSE WALL.  A MINIMUM FACTOR OF SAFETY OF 1.35 IS REQUIRED FOR GLOBAL 

THE SOIL NAIL WALL DESIGNER IS RESPONSIBLE FOR DETERMINING GLOBAL STABILTIY BASED ON THE 

ROADWAY EMBANKMENT AND MAY BE ENCOUNTERED DURING SOIL NAIL WALL CONSTRUCTION.

CONTRACTOR SHALL BE MADE AWARE THAT GRAVELLY SOILS AND BOULDER FILL WERE USED IN THE EXISTING 

5) MINIMUM SOIL NAIL REINFORCEMENT LENGTHS ARE BASED ON SNAIL.

USE AN SMSE WALL SYSTEM WITH PRECAST PANELS FOR THIS RETAINING WALL.  

DESIGN LIFE = 75 YEARS

ELEVATION AT THE TOP OF THE EXISTING WALL.

elevation at a distance of 0.5 times the proposed wall height ("h") at that station OR 

"top of soil nail wall" as shown in the wall envelope represents the approximate grade 

FOR SHORED MECHANICALLY STABILIZED EARTH (SMSE) WALL RETAINING WALLS, SEE SHORED MECHANICALLY STABILIZED EARTH RETAINING WALLS SPECIAL PROVISION.

aND elevation before beginning soil nail wall design or construction.

EXISTING OR FUTURE UTILITY CONFLICTS BEHIND THE SOIL NAIL WALL.  verify UTILITY location 

where applicable, design soil nail wall reinforcement INCLINATION TO ACCOUNT for 

FOR WILDLIFE FENCES ON THE TOP OF THE RETAINING WALL, SEE ROADWAY PLANS FOR FENCE ATTACHMENT DETAILS.

do not use fine aggregate in the reinforced zone of retaining wall #28 AND #29.

A SMOOTH ARCHITECTURAL FINISH IS REQUIRED FOR PRECAST CONCRETE PANELS FOR RETAINING WALL #28 AND #29.

A SEPARATION GEOTEXTILE is REQUIRED AT THE BACK OF THE REINFORCED ZONE FOR RETAINING WALL #28 AND #29.

(WALL ENVELOPE) FOR REVIEW.  DO NOT START WALL DESIGN OR CONSTRUCTION UNTIL THE REVISED WALL ENVELOPE IS ACCEPTED.

BEFORE BEGINNING SMSE WALL DESIGN FOR RETAINING WALL #28 AND #29,  SURVEY WALL LOCATION AND SUBMIT A REVISED WALL PROFILE VIEW

ELEVATION).

ELEVATION AND BOTTOM OF WALL ELEVATION) PLUS EMBEDMENT (DIFFERENCE BETWEEN BOTTOM OF WALL ELEVATION AND TOP OF LEVELING PAD 

DESIGN RETAINING WALL #28 AND #29 FOR WALL HEIGHTS EQUAL TO THE DESIGN HEIGHT (DIFFERENCE BETWEEN FINISHED GRADE/TOP OF WALL 

DESIGN RETAINING WALL #28 AND #29 FOR A LIVE LOAD (TRAFFIC) SURCHARGE.

UTILITIES MAY INTERFERE WITH mse AND sOIL nAIL REINFORCEMENT FOR RETAINING WALL #28 AND #29.

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

UNTIL EXCAVATION DIMENSIONS AND FOUNDATION MATERIAL ARE APPROVED.

DO NOT PLACE LEVELING PAD CONCRETE, AGGREGATE OR REINFORCEMENT FOR mse wall portion of RETAINING WALL #28 AND #29 

STABILIZED EARTH (SMSE) WALL

SHORED MECHANICALLY

RETAINING WALL #28 AND #29

RETAINING WALL #28 AND #29.

THE EXISTING ANCHORED PILE PANEL WALLS WILL BE DEMOLISHED AS PART OF THE CONSTRUCTION OF 
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PROJECT NO.:

COUNTY

 

 

PROJECT NO.:

 

COUNTY

A-0009CB

-L-389+25, 47' RT TO 392+00, 39' RT

GRAHAM

 -L- 393+90, 40' RT TO 395+90, 37' RT

RETAINING WALL #28 STATION:

RETAINING WALL #29 STATION:

-7

W28_29

3) MAXIMUM FACTORED VERTICAL PRESSURE ON FOUNDATION MATERIAL:

4) MINIMUM MSE REINFORCEMENT LENGTH (L) = VARIES, SEE TABLE ON SHEET W28_29-2

values are provided as an estimate only and may vary due to site conditions.

Including the minimum embedment listed in the design table ON SHEET W28_29-2. these 

the estimated soil nail wall quantity is based on 0.5 times "h" (SMSE Design HEIGHT) 

RETAINING WALL #28: 2,000 PSF

RETAINING WALL #29: 2,850 PSF

6) MINIMUM EMBEDMENT DEPTH = VARIES, SEE TABLE ON SHEET W28_29-2
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DESIGN RETAINING WALL #28 and #29 FOR THE FOLLOWING:

COLLUVIAL SOILS OR FOR DOUBLE-HANDLING SOILS. 

THE PRESENCE OF BOULDERS AND COBBLES. NO ADDITIONAL COMPENSATION WILL BE PROVIDED TO DRY 

ACHIEVE THE REQUIRED DENSITY. DO NOT USE COLLUVIAL SOILS IN THE UPPER 3 FEET OF EMBANKMENT DUE TO 

THE COLLUVIAL SOILS ARE SUITABLE FOR USE AS EMBANKMENT BUT WILL REQUIRE SIGNIFICANT DRYING TO 

AS DIRECTED BY THE ENGINEER.

PERMANENT SHOULDER DRAINS AS DIRECTED BY THE ENGINEER. OUTLET SHOULDER DRAINS EVERY 50 TO 100 FEET 

CONTROL GROUNDWATER DURING AND AT THE BOTTOM OF UNDERCUT EXCAVATION USING DITCHING, SUMPS, AND 

SOIL NAIL WALL

TOP OF PERMANENT 

18" (TYP)

18" (TYP)

8' MAX (TYP)

6" MIN (TYP)

NAIL HEAD

SOIL NAIL (TYP)

BAR CENTRALIZER (TYP)

GROUT (TYP)

12 DEGREES MIN

INCLINATION ANGLE (TYP)

6" - 10"

DRILL HOLE DIA. (TYP)

REINFORCEMENT

OVER ALL SOIL NAIL 

SHOTCRETE COVER 

PROVIDE MIN. 3" 

8" MIN (TYP)

SHOTCRETE FACING

STEEL BAR (TYP)

EPOXY COATED OR ENCAPSULATED

STANDARD DRAWING NO. 816.02

IN ACCORDANCE WITH ROADWAY

AGGREGATE SHOULDER DRAIN

6" MIN

LEVELING PAD

TOP OF LEVELING PAD

NO. 57 STONE

INTO DRAINAGE STRIPS AS NEEDED

TIE EXISTING HORIZONTAL DRAINS

ON 10' CENTERS, MAX

DRAIN STRIPS SPACED

BOTTOM OF PERMANENT SOIL NAIL WALL

permanent SOIL NAIL WALL - TYPICAL SECTION

not to scale

SOIL STABILIZATION WILL BE PAID AS SEPARATE ADDITIONAL QUANTITIES. 

MATERIAL. FOR UNDERCUT EXCAVATION SEE STANDARD SPECIFICATIONS. UNDERCUT EXCAVATION AND GEOTEXILE FOR 

STABILIZATION WHEN NEEDED IN THE BOTTOM OF THE EXCAVATION AND BACKFILL WITH SUITABLE EMBANKMENT 

UNDERCUT EXCAVATION TO REMOVE SOILS AS DIRECTED BY THE ENGINEER. PLACE GEOTEXTILE FOR SOIL 

UNDERCUTTING COLLUVIAL SOILS BELOW THE SMSE WALL IS REQUIRED AS SHOWN ON SHEET W28_29-8.  USE 

TEMPORARY SOIL NAIL SHORING FOR COLLUVIAL UNDERCUT SPECIAL PROVISION.

EXCAVATION. SOIL NAIL SHORING FOR UNDERCUT EXCAVATION WILL BE PAID IN ACCORDANCE WITH THE 

HEIGHT EQUAL TO THE DIFFERENCE BETWEEN THE EXISTING ROADWAY GRADE AND THE BOTTOM OF THE UNDERCUT 

EXTEND SOIL NAIL SHORING TO BOTTOM OF UNDERCUT EXCAVATION. DESIGN SOIL NAIL SHORING FOR THE 
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