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ESTIMATED SOIL NAIL WALL QUANTITIES

RETAINING | SOIL NAIL RETAINING WALLS SOIL NAIL SOIL NAIL
WALL NO. (SQUARE FEET) VERIFICATION TESTS | PROOF TESTS
21 26,290% 5 55
FORM LINER ARCHITECTURAL FINISH 26,290% SF

HORIZONTAL DRAINS (CONTIGENCY) 815 LF
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NOTES:

SOIL NAIL RETAINING WALL #°1
OFFSET ELEV. © BOW TOP OF ESTIMATED WALL
STA. -L- FROM -L- TOP OF FINISHED LEVELING WALL DESIGN
(LT) FT. WALL CRADE PAD EMBEDMENT F T, HEIGHT "H"

420+39.25 42 . 10U 2901 .00 2901 .00 29010 . 00 1.0 1.0
420+45.47 42.41 2904 .11 2897.89 2896. 89 1.00 /.22
420+00 .00 42,84 296 . 37 2897.5H9 2896.59 1. 00 8. /8
42062 .50 43,959 2912.62 2896. /4 2895. /4 1.0 15.88
421 +00.00 44,41 2912.28 2894, 18 2893.18 1.0 18.10
421 +20., 00 42,10 2905.97 2891.33 2890 . 33 1.0 14.064
422010 .00 35.83 2898.95 2888. 96 2887.96 1.00 3.99
422+20. 00 35. 00 2891.57 2886.32 2885H.32 1.00 5.29
423+ . 00 35.50 2886. 98 2883.01 2882.51 1.00 3.47
423+00.00 35. 00 2884.84 2880.62 28/9.62 1.0 4,22
42400 .00 35.50 2883.49 28/7.52 28/6.02 1.0 5.9/
424250 .00 35. 50 2882. 40 2874.43 2873.43 1.00 /.97
425+ . 00 35.50 2881 .66 28/1.33 2870, 33 1.0 12.33
425+20. 00 35. 050 2877.97 2868.23 286/.23 1.0 9. /4
426+ . 00 35. 50 2871.22 2865.14 2804.14 1.0 6.08
426+00. 00 35.50 2867/.7/3 2862 .04 28601.04 1. 00 D5.069
427 +00 . 00 35.H0 286D, 88 2808.94 2857.94 1.00 c.94
427 +50.00 35.50 286c2. 10 2855.85 2854 .85 1. 00 6.0
428100 . 00 35. 50 2859.81 2893. 75 2852.75 1. 00 6.6
428+20. 00 35. 50 2855. 96 2849, bb 2848. 66 1.0 6.3
429+00. 00 34,06 2851.66 2846.54 2845.54 1.00 5,12
429+50. 00 38.43 2854 .95 2843. 11 2842.11 1. 00 11.84
430+ . D0 42.81 288,24 2839. 44 2838, 44 1. 00 18.80
430+20. 00 45.00 2855.63 2839.0D5D 2834.5D 1. 00 AIUS
431+00.00 45, 00 2853.34 2831.69 28310 .69 1.00 21.65
431+50. 00 45.00 2852.68 2827 .86 2826.86 1.0 24,82
432+ . 00 45 . 4 2853, 99 2824 .56 2823.56 1. 00 29.43
432+20. 00 45, 1 2854.21 2821.2D 2820.25 1.0 32.96
433+00. 00 45 . 4 2852.45 2817/.94 2816.94 1,00 34.51
433+, 40 45, 00 28510 .49 2814.63 2813.63 1. 00 3D.86
434 -0 . D0 45 . 11U 2841 .56 2810.99 2809 . 99 1. 00 29.57
434 +20.00 45, 00 2834.63 2808. 101 2807.101 1. 00 26,062
434+65. 00 45, 00 2833.14 2807 .02 2806.02 1.0 26,12
435+ . 00 45 . 14U 2831.20 2804 .70 2803. 70 1.0 26 .50
435+00. 00 45, 00 2826.01 2801.97 2800 .57 1. 00 24 .44
436+00 .00 45, 14U 2812.58 2/798.91 2/97.91 1.0 13.67
436 +50. 00 45. 00 2/99.61 2 /9 .04 2/95. 04 1.00 3.0/
436c+64.65 45,00 2 /9. 06 2/795. 06 2794 . 6 1.0 1.0
BOW = BOTTOM OF WALL

ALL MEASUREMENTS ARE IN FEET

PREPARED BY: R. KRAL DATE: 8/1/2022
REVIEWED BY: M. BREWER DATE: 8/1/2022

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

FOR SINGLE FACED PRECAST CONCRETE BARRIER (STAINED), SEE ROADWAY PLANS, SECTION 857 OF
THE STANDARD SPECIFICATION, AND SIMULATED STONE FORM LINER FINISH SPECIAL PROVISION.

RETAINING WALL #21 HAS SADDLES THAT REQUIRE DRAINAGE STRUCTURES TO BE INSTALLED BEHIND
THE WALL. SEE ROADWAY AND HYDRAULIC PLANS FOR STRUCTURE TYPE AND LOCATION.

A FENCE IS REQUIRED ON TOP OF RETAINING WALL #21. SEE ROADWAY PLANS FOR FENCE
ATTACHMENT DETAILS.

A FORM LINER ARCHITECTURAL FINISH IS REQUIRED FOR THE CIP REINFORCED CONCRETE FACE FOR
RETAINING WALL #21. THE CONTRACTOR SHALL PROVIDE THE REQUESTED FINISH BEFORE BEGINNING
CIP REINFORCED CONCRETE FACE CONSTRUCTION. THE APPEARANCE (STONE SIZE AND SHAPE, STONE
COLOR, AND STONE TEXTURE, PATTERN, AND RELTIEF) SHOULD MATCH NATURAL STONE AND ROCK. FOR
FORM LINER ARCHITECHTURAL FINISH, SEE THE SIMULATED STONE FORM LINER FNISH SPECIAL
PROVISION.

BEFORE BEGINNING SOIL NAIL WALL DESIGN FOR RETAINING WALL #21, SURVEY WALL LOCATION AND
SUBMIT A REVISED WALL PROFILE VIEW (WALL ENVELOPE) FOR REVIEW. DO NOT START WALL DESICN
OR CONSTRUCTION UNTIL THE REVISED WALL ENVELOPE IS ACCEPTED.

DESIGN RETAINING WALL #21 FOR THE FOLLOWING:
1) DESIGN HEIGHT (H) = WALL HEIGHT + WALL EMBEDMENT
2) DESIGN LIFE = 75 YEARS
3) MINIMUM WALL EMBEDMENT ELEVATION = VARIES (MIN.1 FT BELOW PROPOSED FINISHED GRADE
ELEVATION)
4) IN-SITU ASSUMED SOFT TO MEDIUM STIFF COLLUVIAL SOIL PARAMETERS:
UNIT WEIGHT, y = 120 PCF
FRICTION ANGLE, ¢ = 26 DEGREES
COHESION, ¢ = O PSF
5) IN-SITU ASSUMED LOOSE TO MEDIUM DENSE RESIDUAL SOIL PARAMETERS:
UNIT WEIGHT, y = 120 PCF
FRICTION ANGLE, ¢ = 32 DEGREES
COHESION, ¢ = O PSF
©) IN-SITU ASSUMED MEDIUM DENSE TO VERY DENSE RESIDUAL SOIL PARAMETERS:
UNIT WEIGHT, y = 125 PCF
FRICTION ANGLE, ¢ = 36 DEGREES
COHESION, ¢ = O PSF
) IN-SITU ASSUMED SOFT TO MEDIUM STIFF RESIDUAL SOIL PARAMETERS:
UNIT WEIGHT, y = 120 PCF
FRICTION ANGLE, ¢ = 30 DEGREES
COHESION, ¢ = O PSF
8) IN-SITU ASSUMED MEDIUM STIFF TO HARD RESIDUAL SOIL PARAMETERS:
UNIT WEIGHT, y = 125 PCF
FRICTION ANGLE, ¢ = 34 DEGREES
COHESION, ¢ = O PSF
9 IN-SITU ASSUMED WEATHERED ROCK (META-SILTSTONE) PARAMETERS:
UNIT WEIGHT, y = 135 PCF
FRICTION ANGLE, ¢ = 32 DEGREES
COHESION, ¢ = 500 PSF
10) IN-SITU ASSUMED CRYSTALLINE ROCK (META-SILTSTONE) PARAMETERS:
UNIT WEIGHT,y = 170 PCF
FRICTION ANGLE, ¢ = 34 DEGREES
COHESION, ¢ = 1,000 PSF
11) WHERE ROCK IS ENCOUNTERED IN THE WALL ENVELOPE, DESIGNERS SHOULD REFER TO THE FHWA
PRESUMPTIVE STRENGTH PARAMETERS OR OTHER REPRESENTATIVE AND REPEATABLE VALUES AND
PROVIDE SOURCE REFERENCES IN THEIR DESIGN SUBMITTAL.

WHEN ANALYZING FOR INFINITE SLOPE CONDITIONS, DESIGNERS SHOULD ANALYZE UP TO TWO (2)
TIMES THE WALL HEIGHT BEHIND THE WALL FACE FOR FAILURE PLANE SEARCHES. THIS INFORMATION
SHOULD BE INCLUDED WITH THE DESIGN SUBMITTAL.

EXISTING OR FUTURE OBSTRUCTIONS SUCH AS FOUNDATIONS, GUARDRATIL, FENCE OR HANDRAIL POSTS,
PAVEMENTS, PIPES, INLETS OR UTILITIES MAY INTERFERE WITH SOIL NAILS FOR RETAINING WALL
#21.

THE PROPOSED RIGHT OF WAY (ROW) AND PERMANENT EASEMENT (PE) BOUNDARY VARIES FROM THE
FACE OF RETAINING WALL #21.SEE THE ROADWAY PLANS FOR OFFSET DISTANCES FROM THE FACE OF
RETAINING WALL #21.SOIL NAILS MAY NOT BE INSTALLED BEYOND THE PE BOUNDARY.SEE “SOIL
NAIL WALL - TYPICAL SECTION”DETAIL.

IF GROUNDWATER IS ENCOUNTERED BEHIND THE FACE OF RETAINING WALL #21, HORIZONTAL DRAINS
MAY BE REQUIRED AS DIRECTED BY THE ENGINEER. FOR HORIZONTAL DRAINS, SEE THE RETAINING
WALL HORIZONTAL DRAIN DETATIL.

WHERE ROCK IS PRESENT IN THE WALL ENVELOPE, CONTROLLED BLASTING IS RECOMMENDED, BUT NOT
REQUIRED, TO MAINTAIN THE NEAT EXCAVATION LINE.VOIDS, RESURTING FROM BLASTING OR
EXCAVATING, THAT EXTEND BEYOND THE NEAT LINES ARE TO BE FILLED WITH A COMBINATION OF
SHORT SOIL NAILS, WELDED WIRE, AND SHOTCRETE, AT THE DISCRETION OF THE ENGINEER. THE
COSTS ASSOCIATED WITH THIS WORK WILL BE CONSIDERED INCIDENTAL TO WALL CONSTRUCTION
AND NO ADDITIONAL COMPENSATION WILL BE MADE.FOR BLASTING, SEE THE BLASTING PROVISION.

WHERE CONSTRUCTION VOIDS EXIST ALONG THE TOP OF RETAINING WALL #21, THE CONTRACTOR
SHOULD BE PREPARED TO FORM THE CANTILEVERED SECTION OF THE CIP REINFORCED CONCRETE
FACE TO THE TOP OF WALL ELEVATION. THE CONSTRUCTION VOID SHOULD BE FILLED WITH
CONCRETE OR SHOTCRETE PRIOR TO CONSTRUCTION OF THE CONCRETE DITCH. ADDITIONAL WALL
FACE REINFORCEMENT OR SOIL NAILS MAY BE REQUIRED FOR TALLER THAN TYPICAL CANTILEVER
FACE HEIGHTS.
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SHEET 5 OF 5
Prepared in the Office of: NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION RETAINING WALL #21
CAROLINAS
CE EEDTECHICAL DIVISION OF HIGHWAYS SOIL NAIL RETAINING WALL
A GROUP
2400 CROWNPOINT EXECUTIVE DRIVE GEOTECHNICAL
SUITE 800 REVISIONS .
PREPARED BY: R. KRAL DATE: 8/1/2022 CHARLOTTE, NC 28227 EN GINEERIN G UNI T NO. BY DATE |[NO. BY DATE | NO.
(980) 339-8684 1 3 W21-5
REVIEWED BY: M. BREWER DATE: 8/1/2022 2 4
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RETAINING WALL #22:

PROP. RETAINING WALL #22
BEGIN

END

-,

—L- STA. 442 +58.42

—-L- STA. 438 +96.72
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RETAINING WALL #22 - PLAN
NOT TO SCALE
THE WALL ENVELOPE DOES NOT
ACCURATELY DEPICT THE ACTUAL
WALL FACE OF WALL #22 AT THE
2,800 I | FOLLOWING LOCATION:
; : TOP OF WALL —L- STA. 438+ 96.72 TO 441+57.53, LT
2,790 g g | -
&8 g 8
de del d e
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DROP INLET SOIL NAIL NOTCH—/ I | AL +§of S T ~J
S (SEE NOTE) / | 3~ ol SN Y2
FSIE?PNI(I;_II_.IE)T SOIL NAIL NOTCH : <N L_f|_’°°‘i 8 AN \m 12147%8-398)42
2,750 DROP INLET SOIL NAIL NOTCH —/ i R 8§ h 33.5'LT
(SEE NOTE) N +l =
] Eﬁ Ol
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2,740 33
<l
2,730
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RETAINING WALL #22 - ENVELOPE

NOT TO SCALE
(LOOKING AT FACE OF WALL)

PREPARED BY: R. KRAL

DATE: 7/9/2022

RETAINING WALL #22 ENVELOPE AND WALL LAYOUT PROVIDED BY
TGS ENGINEERS, INC.

REVIEWED BY: M. BREWER

DATE: 7/9/2022

—L- STA. 438 +96.72 TO

GEOTECHNICAL

ENGINEER
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12" EXTENSION

oS FENCE
/o ~ ~
%% 4" CONCRETE %
TN DITCH . 9_g" |3
/ \ \ ) <_—>d
I Al I
\ ],II Lo | = 8’ :3
= S INGYy!| FDPS |
\ V4 / \\ /
\\I‘\\.I /:://——"”\l\‘ o)
LLl
RETAINING WALL ] 0.04 |8
W/ARCHITECTURAL FINISH |\ ==

SINGLE FACED CONCRETE

BARRIER (STAINED TO MATCH
ARCHITECTURAL WALL FINISH)

DETAIL FOR WALL #22

NOT TO SCALE

5" WOVEN WIRE

—L- STA. 442 +58.42, LT

ESTIMATED SOIL NAIL WALL QUANTITIES

RETAINING | SOIL NAIL RETAINING WALLS SOIL NAIL SOIL NAIL
WALL NO. (SQUARE FEET) VERIFICATION TESTS | PROOF TESTS
22 2,180 * 2 10
FORM LINER ARCHITECTURAL FINISH 2,180 * SF
HORIZONTAL DRAINS (CONTIGENCY) 185 LF
* INCLUDES RETAINING WALL EMBEDMENT
SOIL NAIL RETAINING WALL #°2
OFFSET | ELEV. o BOW TOP OF ESTIMATED WALL
STAa. -L- | FROM -L-| TOP OF FINISHED | LEVELING WAL L DESIGN
(LT) FT. WAL L GRADE PAD FMBEDMENT FT. | HEIGHT "H"
438+96.72 | 33.50 2779, 72 2779.72 2778.72 1.00 .00
439+00.00 | 33.50 2781.36 2779.51 2778.51 1.00 1.85
439-50.00 | 33.50 2779.60 2776.20 2775.20 1.00 3. 40
440-00.00 | 33.50 2775.91 2772.52 2771.52 .00 3. 39
447+50.00 | 33.50 2778.78 2768, 59 2767.59 1.00 10,19
441-00.00 | 33.50 2771.63 2764.27 2763.27 1.00 7.36
441+50.00 | 33.50 2765, 34 2759, 82 2758, 82 1.00 5.52
442-00.00 | 33.50 2758, 78 2755, 34 2754, 34 1.00 3. 44
442+50.00 | 33.50 2754, 32 2750.85 2749, 85 1.00 3.47
442-58.42 | 33.50 2750 . 09 2750, 09 2749, 09 1.00 1. 00

BOW = BOTTOM OF WALL
ALL MEASUREMENTS ARE IN FEET

PROJECT NO.: A-0009CC

GRAHAM COUNTY

RETAINING WALL #22: -L-438+96, 34' LT TO 442+58, 34' LT
SHEET 1 OF 3

Prepared in the Office of:

CAROLINAS
y GEOTECHNICAL
> GROUP

2400 CROWNPOINT EXECUTIVE DRIVE
SUITE 800
CHARLOTTE, NC 28227
(980) 339-8684

NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

GEOTECHNICAL
ENGINEERING UNIT [w 5Y

RETAINING WALL #22

SOIL NAIL RETAINING WALL

REVISIONS

DATE |NO.

BY

3

4

SHEET
DATE NO.

W22-1
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PERMANENT EASEMENT

N CONCRETE DITCHx

TOP OF WALL

(SEE NOTE FOR FENCE

~
~
/ \\
EXISTING/FINISHED GRADEk \\\ ON TOP OF WALL)

SOIL NAIL (TYP)

GROUT (TYP)

DRILL HOLE DIA.(TYP)
6// _ 10//

6" MIN (TYP)

INCLINATION ANGLE (TYP)
12z DEGREES MIN

N

N | EXTENSION
? [2”MIN WITH DITCH
X A
N \/
N A A
CONSTRUCTION VOID S ,
\\;;
S
BOND BREAKER WITH DITCH% o
GRADE ELEVATION ‘\\
T N
EPOXY COATED OR ENCAPSULATED ~
STEEL BAR (TYP) = NAZL HEAD (TYP)
/ o
N
N
N
N
N
N
SHOTCRETE _§ |._ N
27 MIN ' <
\.\
[ N
% RIS
GEOCOMPOSITE SHEET DRAINS - \ f CIP REINFORCED - ~
@ 10’ MAX HORIZONTAL SPACING CONCRETE FACE Ll o %
WITH FORM LINER Sl =
FINISH <|° «
NERN
— | =
Sl=2 T
| < e
Y= z
g =
22 =
= =
e «— WALL FACE =
=
= ok
5 )
(/) E 8//
CENTRALIZER (TYP) 2= /‘MIN'
<|™M é
b E
|
<t E
O f
—
- Pl
S~ SINGLE FACED PRECAST
H5° CONCRETE BARRIER
: (STAINED)
FINISHED GRADE3k
6:1 (H:V) OR FLATTER
BOTTOM OF WALL —4 |
TOP OF LEVELING PAD — &% Y
fl y Y

I
\

LEVELING PAD;

WALL EMBEDMENT

12”MIN
©”MIN
AGGREGATE SHOULDER DRAIN
NO. 57 STONE IN ACCORDANCE WITH ROADWAY

STANDARD DRAWING NO. 816.02

SOLL NAIL WALL - TYPICAL SECTION

PREPARED BY: R. KRAL

DATE: 7/9/2022

REVIEWED BY: M. BREWER

DATE: 7/9/2022

H*SEE CONCRETE DITCH BEHIND WALL DETAILS.
RKSEE PLANS FOR FINISHED GRADE.

GEOTECHNICAL
ENGINEER ENGINEER
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NOTES:

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

FOR SINGLE FACED PRECAST CONCRETE BARRIER (STAINED), SEE ROADWAY PLANS, SECTION 857 OF
THE STANDARD SPECIFICATION, AND SIMULATED STONE FORM LINER FINISH SPECIAL PROVISION.

RETAINING WALL #22 HAS SADDLES THAT REQUIRE DRAINAGE STRUCTURES TO BE INSTALLED BEHIND
THE WALL. SEE ROADWAY AND HYDRAULIC PLANS FOR STRUCTURE TYPE AND LOCATION.

A FENCE IS REQUIRED ON TOP OF RETAINING WALL #22. SEE ROADWAY PLANS FOR FENCE
ATTACHMENT DETAILS.

A FORM LINER ARCHITECTURAL FINISH IS REQUIRED FOR THE CIP REINFORCED CONCRETE FACE FOR
RETAINING WALL #22. THE CONTRACTOR SHALL PROVIDE THE REQUESTED FINISH BEFORE BEGINNING
CIP REINFORCED CONCRETE FACE CONSTRUCTION. THE APPEARANCE (STONE SIZE AND SHAPE, STONE
COLOR, AND STONE TEXTURE, PATTERN, AND RELIEF) SHOULD MATCH NATURAL STONE AND ROCK. FOR
FORM LINER ARCHITECHTURAL FINISH, SEE THE SIMULATED STONE FORM LINER FNISH SPECIAL
PROVISION.

BEFORE BEGINNING SOIL NAIL WALL DESIGN FOR RETAINING WALL #22, 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 #2 FOR THE FOLLOWING:
1) DESIGN HEIGHT (H) = WALL HEIGHT + WALL EMBEDMENT
2) DESIGN LIFE = 75 YEARS
3) MINIMUM WALL EMBEDMENT ELEVATION = VARIES (MIN.1 FT BELOW PROPOSED FINISHED GRADE
ELEVATION)
4) IN-SITU ASSUMED MEDIUM DENSE TO VERY DENSE RESIDUAL SOIL PARAMETERS:
UNIT WEIGHT, y = 125 PCF
FRICTION ANGLE, ¢ = 36 DEGREES
COHESION, ¢ = O PSF

WHEN ANALYZING FOR INFINITE SLOPE CONDITIONS, DESIGNERS SHOULD ANALYZE UP TO TWO (2)
TIMES THE WALL HEIGHT BEHIND THE WALL FACE FOR FAILURE PLANE SEARCHES. THIS INFORMATION
SHOULD BE INCLUDED WITH THE DESIGN SUBMITTAL.

EXISTING OR FUTURE OBSTRUCTIONS SUCH AS FOUNDATIONS, GUARDRAIL, FENCE OR HANDRAIL POSTS,
PAVEMENTS, PIPES, INLETS OR UTILITIES MAY INTERFERE WITH SOIL NAILS FOR RETAINING WALL
#22.

THE PROPOSED RIGHT OF WAY (ROW) AND PERMANENT EASEMENT (PE) BOUNDARY VARIES FROM THE
FACE OF RETAINING WALL #22.SEE THE ROADWAY PLANS FOR OFFSET DISTANCES FROM THE FACE OF
RETAINING WALL #22.SOIL NAILS MAY NOT BE INSTALLED BEYOND THE PE BOUNDARY.SEE “SOIL
NAIL WALL - TYPICAL SECTION”"DETAIL.

IF GROUNDWATER IS ENCOUNTERED BEHIND THE FACE OF RETAINING WALL #2, HORIZONTAL DRAINS
MAY BE REQUIRED AS DIRECTED BY THE ENGINEER. FOR HORIZONTAL DRAINS, SEE THE RETAINING
WALL HORIZONTAL DRAIN DETAIL.

WHERE CONSTRUCTION VOIDS EXIST ALONG THE TOP OF RETAINING WALL #22, THE CONTRACTOR
SHOULD BE PREPARED TO FORM THE CANTILEVERED SECTION OF THE CIP REINFORCED CONCRETE
FACE TO THE TOP OF WALL ELEVATION. THE CONSTRUCTION VOID SHOULD BE FILLED WITH
CONCRETE OR SHOTCRETE PRIOR TO CONSTRUCTION OF THE CONCRETE DITCH. ADDITIONAL WALL
FACE REINFORCEMENT OR SOIL NAILS MAY BE REQUIRED FOR TALLER THAN TYPICAL CANTILEVER
FACE HEIGHTS.

GROUND MAY NOT EXIST ABOVE THE BOTTOM OF THE WALL IN SOME PORTIONS OF THE WALL
ENVELOPE. USE CONVENTIONAL GRADING, TEMPORARY WALL, OR OTHER METHOD ACCEPTABLE TO THE
ENGINEER TO CREATE GROUND ABOVE EXISTING GRADE IN ORDER TO CONSTRUCT THE SOIL NATL
WALL. THE CONTRACT UNIT PRICE FOR SOIL NAIL RETAINING WALLS WILL BE FULL COMPENSATION
FOR THIS WORK, IF REQUIRED.

PROJECT NO.: A-0009CC
GRAHAM COUNTY

RETAINING WALL #22: -L-438+96, 34' LT TO 442+58, 34' LT
SHEET 2 OF 3

Prepared in the Office of:

CE CAROLINAS
A

GEOTECHNICAL
GROUP

2400 CROWNPOINT EXECUTIVE DRIVE

SUITE 800

NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

RETAINING WALL #22
SOIL NAIL RETAINING WALL

CHARLOTTE, NC 28227
(980) 339-8684

GEOTECHNICAL
ENGINEERING UNIT |or—= T e
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SEE

NOTES:

FINISHED GRADE 7\/,,
6:/ (HV)OR FLATTER
(FRONT SLOPE)

PVYC DRAIN PIPE,
SCHEDULE 40 OR 80
(SEE NOTE 2)—

RETAINING WALL FACING 2
(TYPICALLY CIP CONCRETE)

RETAINING WALL FACE

EXTEND SOLID PVYC SECTION THROUGH
RETAINING WALL FACE AND SINGLE FACED \ '
CONCRETE BARRIERWHERE APPLICABLE N

DRAIN PIPE DIA.

15" - 2"(TYP) j%
SINGLE FACED PRECAST

CONCRETE BARRIER, /
IF APPLICABLE

— DRILL HOLE

by = 2 :
SO N DIAMETER 3'(TYP.)

% |~ GEOCOMPOSITE SHEET DRAIN

ROADWAY PLANS

RETAINING WALL HORIZONTAL DRAIN

SLOPE FACE
PVYC DRAIN PIPE,

A SCHEDULE 40 OR 80

SEAL ALL AROUND DRAIN PIPE
WITH A METHOD ACCEPTABLE
IO THE ENGINEER

SLOPE HORIZONTAL DRAIN

*EXTEND SOLID PVC SECTION TO CONNECT PIPE TO A
DRAINAGE SYSTEM OR DISCHARGE WATER AS DIRECTED

l. SEE ROADWAY SUMMARY SHEETS FOR APPROXIMATE KNOWN HORIZONT AL DRAIN LOCATIONS,ELEVATIONS,
INCLINATION AND LENGTHS. ADDITIONAL DRAINS MAY BE REQUIRED AS DETERMINED BY THE ENGINEER.

2. DRAIN PIPES MAY BE OMITTED FOR SOME HORIZONT AL DRAINS. SEE ROADWAY SUMMARY SHEETS FOR
DRAIN PIPE REQUIREMENTS INCLUDING THOSE DRAINS WITHOUT PIPES.

3. FOR HORIZONTAL DRAINS,SEE HORIZONT AL DRAINS SPECIAL PROVISION (GT —6).

PREPARED BY: R. KRAL

DATE: 7/9/2022

REVIEWED BY: M. BREWER

DATE: 7/9/2022
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DRAIN INCLINATION ANGLE (TYP)
(SEE NOTE 1)

PIPE END CAP

FINISHED
GRADE>*

~ \ CONCRETE DITCHx*

ENGINEER

GEOTECHNICAL
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4" THICK

WELDED WIRE

REINFORCEMENT
6 x b6-Wl.4 x W1.4

BOND BREAKER

/7TOP OF WALL

CONCRETE DITCH
WALL WITH CONCRETE FACING

([ _— PERMITTED CONST.
JOINT WITH WWR
4
F—— CIP CONCRETE
FACING
4>, }— GRADE
L ELEVATIONAK

HSEE ROADWAY PLANS FOR CONCRETE DITCH AND FINISHED GRADE DETAILS.

FKSEE WALL ENVELOPE FOR GRADE ELEVATIONS.
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QUIRED — 10"~

HORIZONT AL DRAIN

—— GRADE FOR HORIZONT AL DRAIN
(TOE OF SLOPE)

ELEVATION ABOVE GRADEX

EXAMPLE CROSS-SECTION WITH SLOPE HORIZONTAL DRAIN

*SEE NOTE 1 FOR DRAIN ELEVATIONS ABOVE (OR BELOW) GRADE

DRAIN INCLINATION ANGLE (TYP)

Aj (SEE NOTE 1)
|
]

PIPE END CAP

PROJECT NO.: A-0009CC

(WWR)

GRAHAM COUNTY

RETAINING WALL #22: -L-438+96, 34' LT TO 442+58, 34' LT

SHEET 3 OF 3
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RETAINING WALL #23:

o
e
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\
N4p 82%077\

PROP. RETAINING WALL #23
BEGIN -L- STA. 448 +40.00
+2500 END -L- STA. 452+25.00

PROP. SINGLE FACED
CONCRETE BARRIER
+40.00

o kC) “..... kC) F:; o AL’,
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RETAINING WALL #23 - PLAN

NOT TO SCALE

TOP OF WALL
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12” EXTENSION

Q.
C’ég&’-' 4" CONCRETE
NI
7N DITCH
N\
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—_—— ==

RETAINING WALL

3
AN ’ "

N 9'-6" |7

8 |

N ~FDPS |2

,—”\’\X\/ 5

A &

004 |7

L] Ll

W/ARCHITECTURAL FINISH

SINGLE FACED CONCRETE

BARRIER (STAINED TO MATCH

ARCHITECTURAL WALL FINIS

H)

FENCE

DETAIL FOR WALL #23

NOT TO SCALE

—L- STA. 448 +40.00 TO

5" WOVEN WIRE

—-L- STA. 452 +25.00, LT

ESTIMATED SOIL NAIL WALL QUANTITIES
RETAINING | SOIL NAIL RETAINING WALLS SOIL NAIL SOIL NAIL
WALL NO. (SQUARE FEET) VERIFICATION TESTS | PROOF TESTS
23 4,240 % 3 10
FORM LINER ARCHITECTURAL FINISH 4,240* SF
HORIZONTAL DRAINS (CONTIGENCY) 195 LF
* INCLUDES RETAINING WALL EMBEDMENT
SOIL NAIL RETAINING WALL #°3
OFFSET | ELEV. o BOW TOP OF ESTIMATED WALL
STAa. -L- | FROM -L-| TOP OF FINISHED | LEVELING WAL L DESIGN
(LT) FT. WAL L GRADE PAD FMBEDMENT FT. | HEIGHT "H"
448+40.00 | 33.50 2703, 22 2703, 22 2702.22 1.00 .00
448+50.00 | 33.50 2706. 00 2702.,53 2701.53 1.00 3,47
449-00.00 | 33.50 2712.99 2699, 07 2698.07 1.00 13,92
449:50.00 | 33.50 2706. 41 2695, 62 2694, 62 .00 10,79
450-00.00 | 33.50 2701.04 2692.17 2691, 17 1.00 3.87
450+-50.00 | 33.50 2698. 99 2688, 72 2687.72 1.00 10,27
451+00.00 | 33.50 2697. 08 2685, 26 2684, 26 1.00 11.82
451+50.00 | 33.50 2693, 92 2681.81 2680. 81 1.00 12,11
452+00.00 | 33.50 2688, 22 2678.68 2677.68 1.00 9.54
452.25.00 | 33.50 2677.11 2677.11 2676, 11 1.00 1. 00

RETAINING WALL #23 - ENVELOPE

NOT TO SCALE

BOW = BOTTOM OF WALL
ALL MEASUREMENTS ARE IN FEET

PROJECT NO.: A-0009CC

GRAHAM COUNTY

RETAINING WALL #23: -L- 448+40, 34' LT TO 452+25, 34' LT
SHEET 1 OF 3

Prepared in the Office of:

(LOOKING AT FACE OF WALL)

PREPARED BY: R. KRAL

DATE: 7/9/2022

REVIEWED BY: M. BREWER

DATE: 7/9/2022

RETAINING WALL #23 ENVELOPE AND WALL LAYOUT PROVIDED BY

TGS ENGINEERS, INC.
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PERMANENT EASEMENT
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DATE: 7/9/2022

REVIEWED BY: M. BREWER

DATE: 7/9/2022
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CONCRETE BARRIER
(STAINED)
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LEVELING PAD;

WALL EMBEDMENT

12”MIN
©”MIN
AGGREGATE SHOULDER DRAIN
NO. 57 STONE IN ACCORDANCE WITH ROADWAY

STANDARD DRAWING NO. 816.02

SOLL NAIL WALL - TYPICAL SECTION

H*SEE CONCRETE DITCH BEHIND WALL DETAILS.
RKSEE PLANS FOR FINISHED GRADE.
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NOTES:

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

FOR SINGLE FACED PRECAST CONCRETE BARRIER (STAINED), SEE ROADWAY PLANS, SECTION 857 OF
THE STANDARD SPECIFICATION, AND SIMULATED STONE FORM LINER FINISH SPECIAL PROVISION.

A FENCE IS REQUIRED ON TOP OF RETAINING WALL #23. SEE ROADWAY PLANS FOR FENCE
ATTACHMENT DETAILS.

A FORM LINER ARCHITECTURAL FINISH IS REQUIRED FOR THE CIP REINFORCED CONCRETE FACE FOR
RETAINING WALL #23. THE CONTRACTOR SHALL PROVIDE THE REQUESTED FINISH BEFORE BEGINNING
CIP REINFORCED CONCRETE FACE CONSTRUCTION. THE APPEARANCE (STONE SIZE AND SHAPE, STONE
COLOR, AND STONE TEXTURE, PATTERN, AND RELIEF) SHOULD MATCH NATURAL STONE AND ROCK. FOR
FORM LINER ARCHITECHTURAL FINISH, SEE THE SIMULATED STONE FORM LINER FNISH SPECIAL
PROVISION.

BEFORE BEGINNING SOIL NAIL WALL DESIGN FOR RETAINING WALL #23, SURVEY WALL LOCATION AND
SUBMIT A REVISED WALL PROFILE VIEW (WALL ENVELOPE) FOR REVIEW. DO NOT START WALL DESICN
OR CONSTRUCTION UNTIL THE REVISED WALL ENVELOPE IS ACCEPTED.

DESIGN RETAINING WALL #23 FOR THE FOLLOWING:
1) DESIGN HEIGHT (H) = WALL HEIGHT + WALL EMBEDMENT
2) DESIGN LIFE = 75 YEARS
3) MINIMUM WALL EMBEDMENT ELEVATION = VARIES (MIN.1 FT BELOW PROPOSED FINISHED GRADE
ELEVATION)
4) IN-SITU ASSUMED DENSE TO VERY DENSE RESIDUAL SOIL PARAMETERS:
UNIT WEIGHT, y = 125 PCF
FRICTION ANGLE, ¢ = 36 DEGREES
COHESION, ¢ = O PSF
5) IN-SITU ASSUMED VERY STIFF TO HARD RESIDUAL SOIL PARAMETERS:
UNIT WEIGHT, y = 125 PCF
FRICTION ANGLE, ¢ = 34 DEGREES
COHESION, ¢ = O PSF
©) IN-SITU ASSUMED WEATHERED ROCK (META-SILTSTONE) PARAMETERS:
UNIT WEIGHT, y = 135 PCF
FRICTION ANGLE, ¢ = 32 DEGREES
COHESION, ¢ = 500 PSF
7) IN-SITU ASSUMED CRYSTALLINE ROCK (META-SILTSTONE) PARAMETERS:
UNIT WEIGHT,y = 170 PCF
FRICTION ANGLE, ¢ = 34 DEGREES
COHESION, ¢ = 1,000 PSF
8) WHERE ROCK IS ENCOUNTERED IN THE WALL ENVELOPE, DESIGNERS SHOULD REFER TO THE FHWA
PRESUMPTIVE STRENGTH PARAMETERS OR OTHER REPRESENTATIVE AND REPEATABLE VALUES AND
PROVIDE SOURCE REFERENCES IN THEIR DESICGN SUBMITTAL.

WHEN ANALYZING FOR INFINITE SLOPE CONDITIONS, DESIGNERS SHOULD ANALYZE UP TO TWO (2)
TIMES THE WALL HEIGHT BEHIND THE WALL FACE FOR FAILURE PLANE SEARCHES. THIS INFORMATION
SHOULD BE INCLUDED WITH THE DESIGN SUBMITTAL.

EXISTING OR FUTURE OBSTRUCTIONS SUCH AS FOUNDATIONS, GUARDRAIL, FENCE OR HANDRAIL POSTS,
PAVEMENTS, PIPES, INLETS OR UTILITIES MAY INTERFERE WITH SOIL NAILS FOR RETAINING WALL
#23.

THE PROPOSED RIGHT OF WAY (ROW) AND PERMANENT EASEMENT (PE) BOUNDARY VARIES FROM THE
FACE OF RETAINING WALL #23.SEE THE ROADWAY PLANS FOR OFFSET DISTANCES FROM THE FACE OF
RETAINING WALL #23.SOIL NAILS MAY NOT BE INSTALLED BEYOND THE PE BOUNDARY.SEE "SOIL
NAIL WALL - TYPICAL SECTION”DETAIL.

IF GROUNDWATER IS ENCOUNTERED BEHIND THE FACE OF RETAINING WALL #23, HORIZONTAL DRAINS
MAY BE REQUIRED AS DIRECTED BY THE ENGINEER. FOR HORIZONTAL DRAINS, SEE THE RETAINING
WALL HORIZONTAL DRAIN DETAIL.

WHERE ROCK IS PRESENT IN THE WALL ENVELOPE, CONTROLLED BLASTING IS RECOMMENDED, BUT NOT
REQUIRED, TO MAINTAIN THE NEAT EXCAVATION LINE.VOIDS, RESULTING FROM BLASTING OR
EXCAVATING, THAT EXTEND BEYOND THE NEAT LINES ARE TO BE FILLED WITH A COMBINATION OF
SHORT SOIL NAILS, WELDED WIRE, AND SHOTCRETE, AT THE DISCRETION OF THE ENGINEER. THE
COSTS ASSOCIATED WITH THIS WORK WILL BE CONSIDERED INCIDENTAL TO WALL CONSTRUCTION
AND NO ADDITIONAL COMPENSATION WILL BE MADE.FOR BLASTING, SEE THE BLASTING PROVISION.

WHERE CONSTRUCTION VOIDS EXIST ALONG THE TOP OF RETAINING WALL #3, THE CONTRACTOR
SHOULD BE PREPARED TO FORM THE CANTILEVERED SECTION OF THE CIP REINFORCED CONCRETE
FACE TO THE TOP OF WALL ELEVATION. THE CONSTRUCTION VOID SHOULD BE FILLED WITH
CONCRETE OR SHOTCRETE PRIOR TO CONSTRUCTION OF THE CONCRETE DITCH. ADDITIONAL WALL
FACE REINFORCEMENT OR SOIL NAILS MAY BE REQUIRED FOR TALLER THAN TYPICAL CANTILEVER
FACE HEIGHTS.

PROJECT NO.: A-0009CC
GRAHAM COUNTY
RETAINING WALL #23: -L- 448+40, 34' LT TO 452+25, 34' LT

SHEET 2 OF 3
Prepared in the Office of: NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION RETAINING WALL #23
CAROLINAS
CGE CEOTECHNICAL DIVISION OF HIGHWAYS SOIL NAIL RETAINING WALL
A GROUP
2400 CROWNPOINT EXECUTIVE DRIVE GEOTECHNICAL
SUITE 800 REVISIONS SHEET
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SEE

NOTES:

FINISHED GRADE 7\/,,
6:/ (HV)OR FLATTER
(FRONT SLOPE)

PVYC DRAIN PIPE,
SCHEDULE 40 OR 80
(SEE NOTE 2)—

RETAINING WALL FACING 2
(TYPICALLY CIP CONCRETE)

RETAINING WALL FACE

EXTEND SOLID PVYC SECTION THROUGH
RETAINING WALL FACE AND SINGLE FACED \ '
CONCRETE BARRIERWHERE APPLICABLE N

DRAIN PIPE DIA.

15" - 2"(TYP) j%
SINGLE FACED PRECAST

CONCRETE BARRIER, /
IF APPLICABLE

— DRILL HOLE

by = 2 :
SO N DIAMETER 3'(TYP.)

% |~ GEOCOMPOSITE SHEET DRAIN

ROADWAY PLANS

RETAINING WALL HORIZONTAL DRAIN

SLOPE FACE
PVYC DRAIN PIPE,

A SCHEDULE 40 OR 80

SEAL ALL AROUND DRAIN PIPE
WITH A METHOD ACCEPTABLE
IO THE ENGINEER

SLOPE HORIZONTAL DRAIN

*EXTEND SOLID PVC SECTION TO CONNECT PIPE TO A
DRAINAGE SYSTEM OR DISCHARGE WATER AS DIRECTED

l. SEE ROADWAY SUMMARY SHEETS FOR APPROXIMATE KNOWN HORIZONT AL DRAIN LOCATIONS,ELEVATIONS,
INCLINATION AND LENGTHS. ADDITIONAL DRAINS MAY BE REQUIRED AS DETERMINED BY THE ENGINEER.

2. DRAIN PIPES MAY BE OMITTED FOR SOME HORIZONT AL DRAINS. SEE ROADWAY SUMMARY SHEETS FOR
DRAIN PIPE REQUIREMENTS INCLUDING THOSE DRAINS WITHOUT PIPES.

3. FOR HORIZONTAL DRAINS,SEE HORIZONT AL DRAINS SPECIAL PROVISION (GT —6).

PREPARED BY: R. KRAL

DATE: 7/9/2022

REVIEWED BY: M. BREWER

DATE: 7/9/2022
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*SEE NOTE 1 FOR DRAIN ELEVATIONS ABOVE (OR BELOW) GRADE

DRAIN INCLINATION ANGLE (TYP)

Aj (SEE NOTE 1)
|
]
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GEOTECHNICAL
m ENGINEER ENGINEER
® “llll",,
RETAINING WALL #24.
nd, S
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PROP. RETAINING WALL #24 S i g
BEGIN —L- STA. 453 +25.00 \ 2 g el §
END -L- STA. 456 +25.00 % o6 NS
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EX. RW £21.00 N L - -7 @)
53.60’ S~ __ =" -7 :
A w
4800 020/  E T RETAINING WALL 7 0.04 |8
EX. RW B W/ARCHITECTURAL FINISH |\
oNG
(o) p

BARRIER (STAINED TO MATCH
ARCHITECTURAL WALL FINISH)

DETAIL FOR WALL #24
RETAINING WALL #24 - PLAN NOT TO SCALE

—L- STA. 453 +25.00 TO -L- STA. 456+25.00, LT
NOT TO SCALE

AN s\(% SINGLE FACED CONCRETE —/

ESTIMATED SOIL NAIL WALL QUANTITIES
RETAINING | SOIL NAIL RETAINING WALLS SOIL NAIL SOIL NAIL
WALL NO. (SQUARE FEET) VERIFICATION TESTS | PROOF TESTS
2,700 24 2,255 * 3 10
THE WALL ENVELOPE DOES NOT FORM LINER ARCHITECTURAL FINISH 2,255% SF
ACCURATELY DEPICT THE ACTUAL HORIZONTAL DRAINS (CONTIGENCY) 150 LF
2'690 TOP OF WALL ?:A/c')A\LLLLOIi;‘/A]CNEGOEO\AC/ﬁ-Ii—I[O#ENZA. AT THE * INCLUDES RETAINING WALL EMBEDMENT
) SN =8 —L- STA. 454+16.49 TO 456+25.00, LT SOT| NATIL RETAINING WALl #4
O « To]
N . O
2,680 3 N < S OFFSET | ELEV. e BOW TOP OF ESTIMATED WALL
N Seo STA. -L- | FROM -L-| TOP OF FINISHED | LEVELING WALL DESIGN
e \ oo (LT) FT. WALL GRADE PAD EMBEDMENT FT. | HEIGHT "H"
1 \\\_~§ O O
2,670 g B X = 453:25.00 | 33.50 | 2678.96 | 2670.96 2669. 96 1.00 1.00
A 00 T T~ N = o 453+50.00 | 33.50 2676.97 2669, 46 2668, 46 .00 7.51
_ \3,2.759@6 S s, N S 454+00.00 | 33.50 2674.54 2666.47 2665, 47 .00 S.07
2 660 43 = \\\ o 454 +50. 00 33.50 2673.66 2663. 49 2662. 49 1.00 10,17
, . ﬂ. @
% S = RS 455+00.00 | 33.50 2668. 83 2660. 42 2659, 42 1.00 8. 41
o N I S SR 455:50.00 | 33.50 | 2661.88 | 2656.85 2655. 85 1. 00 4,23
S o 456+00.00 | 33.50 2656, 42 2653. D4 2652, 04 .00 3.38
2,650 3 ® =B 456+25. 00
N N S 25, 33.50 2651.07 2651.07 2650. 07 .00 1.00
00 S 456 00 =
] EMBEDMENT N Hes 2651.07 ALL MEASUREMENTS ARE IN FEET
3 33.5'LT
2,640 e
2,630
| | | | | | | | | | | | | | | PROJECT NO.: A-0009CC
452 +00 453+ 00 454+ 00 455+ 00 456+ 00 457 +00 458+ 00 459+ 00 GRAHAM COUNTY
RETAINING WALL #24: -L-453+25, 34' LT TO 456+25, 34' LT
RETAINING WALL #24 — ENVELOPE ——— dusERL s
. . NORTH ROLIN.
NOT TO SCALE Prepared in the Office of:
(LOOKING AT FACE OF WALL) CAROLINAS DEP:. Aﬁ;ﬁ?fg]\["g FT%gZI;qugTION RETAINING WALL #24
CGE EEDTECHICAL SOIL NAIL RETAINING WALL
A GROUP
2400 CROWNPOINT EXECUTIVE DRIVE GEOTECHNICAL
SUITE 800 REVISIONS SHEET
REPARED BY. R KRAL oATe 02000 | RETAINING WALL #24 ENVELOPE AND WALL LAYOUT PROVIDED BY CHARLOTTE, NC 28227 ENGINEERING UNIT o, ™ SATE TN, =y Sate ] oo
TGS ENGINEERS, INC. (980) 339-8684 1 3 W24
REVIEWED BY: M. BREWER DATE: 7/9/2022 2 4
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NOTES:

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

FOR SINGLE FACED PRECAST CONCRETE BARRIER (STAINED), SEE ROADWAY PLANS, SECTION 857 OF
THE STANDARD SPECIFICATION, AND SIMULATED STONE FORM LINER FINISH SPECIAL PROVISION.

A FENCE IS REQUIRED ON TOP OF RETAINING WALL #24. SEE ROADWAY PLANS FOR FENCE
ATTACHMENT DETAILS.

A FORM LINER ARCHITECTURAL FINISH IS REQUIRED FOR THE CIP REINFORCED CONCRETE FACE FOR
RETAINING WALL #24. THE CONTRACTOR SHALL PROVIDE THE REQUESTED FINISH BEFORE BEGINNING
CIP REINFORCED CONCRETE FACE CONSTRUCTION. THE APPEARANCE (STONE SIZE AND SHAPE, STONE
COLOR, AND STONE TEXTURE, PATTERN, AND RELIEF) SHOULD MATCH NATURAL STONE AND ROCK. FOR
FORM LINER ARCHITECHTURAL FINISH, SEE THE SIMULATED STONE FORM LINER FNISH SPECIAL
PROVISION.

BEFORE BEGINNING SOIL NAIL WALL DESIGN FOR RETAINING WALL #24, 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 #4 FOR THE FOLLOWING:
1) DESIGN HEIGHT (H) = WALL HEIGHT + WALL EMBEDMENT
2) DESIGN LIFE = 75 YEARS
3) MINIMUM WALL EMBEDMENT ELEVATION = VARIES (MIN.1 FT BELOW PROPOSED FINISHED GRADE
ELEVATION)
4) IN-SITU ASSUMED MEDIUM DENSE TO VERY DENSE RESIDUAL SOIL PARAMETERS:
UNIT WEIGHT, y = 125 PCF
FRICTION ANGLE, ¢ = 36 DEGREES
COHESION, ¢ = O PSF
5) IN-SITU ASSUMED HARD RESIDUAL SOIL PARAMETERS:
UNIT WEIGHT, y = 125 PCF
FRICTION ANGLE, ¢ = 34 DEGREES
COHESION, ¢ = O PSF
©) IN-SITU ASSUMED WEATHERED ROCK (META-SILTSTONE) PARAMETERS:
UNIT WEIGHT, y = 135 PCF
FRICTION ANGLE, ¢ = 32 DEGREES
COHESION, ¢ = 500 PSF
) IN-SITU ASSUMED CRYSTALLINE ROCK (META-SILTSTONE) PARAMETERS:
UNIT WEIGHT, y = 170 PCF
FRICTION ANGLE, ¢ = 34 DEGREES
COHESION, ¢ = 1,000 PSF
8) WHERE ROCK IS ENCOUNTERED IN THE WALL ENVELOPE, DESIGNERS SHOULD REFER TO THE FHWA
PRESUMPTIVE STRENGTH PARAMETERS OR OTHER REPRESENTATIVE AND REPEATABLE VALUES AND
PROVIDE SOURCE REFERENCES IN THEIR DESIGN SUBMITTAL.

WHEN ANALYZING FOR INFINITE SLOPE CONDITIONS, DESIGNERS SHOULD ANALYZE UP TO TWO (2)
TIMES THE WALL HEIGHT BEHIND THE WALL FACE FOR FAILURE PLANE SEARCHES. THIS INFORMATION
SHOULD BE INCLUDED WITH THE DESICN SUBMITTAL.

EXISTING OR FUTURE OBSTRUCTIONS SUCH AS FOUNDATIONS, GUARDRAIL, FENCE OR HANDRAIL POSTS,
PAVEMENTS, PIPES, INLETS OR UTILITIES MAY INTERFERE WITH SOIL NAILS FOR RETAINING WALL
#24.

THE PROPOSED RIGHT OF WAY (ROW) AND PERMANENT EASEMENT (PE) BOUNDARY VARIES FROM THE
FACE OF RETAINING WALL #24. SEE THE ROADWAY PLANS FOR OFFSET DISTANCES FROM THE FACE OF
RETAINING WALL #24. SOIL NAILS MAY NOT BE INSTALLED BEYOND THE PE BOUNDARY.SEE “SOIL
NAIL WALL - TYPICAL SECTION”DETAIL.

IF GROUNDWATER IS ENCOUNTERED BEHIND THE FACE OF RETAINING WALL #24, HORIZONTAL DRAINS
MAY BE REQUIRED AS DIRECTED BY THE ENGINEER. FOR HORIZONTAL DRAINS, SEE THE RETAINING
WALL HORIZONTAL DRAIN DETAIL.

WHERE ROCK IS PRESENT IN THE WALL ENVELOPE, CONTROLLED BLASTING IS RECOMMENDED, BUT NOT
REQUIRED, TO MAINTAIN THE NEAT EXCAVATION LINE.VOIDS, RESULTING FROM BLASTING OR
EXCAVATING, THAT EXTEND BEYOND THE NEAT LINES ARE TO BE FILLED WITH A COMBINATION OF
SHORT SOIL NAILS, WELDED WIRE, AND SHOTCRETE, AT THE DISCRETION OF THE ENGINEER. THE
COSTS ASSOCIATED WITH THIS WORK WILL BE CONSIDERED INCIDENTAL TO WALL CONSTRUCTION
AND NO ADDITIONAL COMPENSATION WILL BE MADE.FOR BLASTING, SEE THE BLASTING PROVISION.

WHERE CONSTRUCTION VOIDS EXIST ALONG THE TOP OF RETAINING WALL #24, THE CONTRACTOR
SHOULD BE PREPARED TO FORM THE CANTILEVERED SECTION OF THE CIP REINFORCED CONCRETE
FACE TO THE TOP OF WALL ELEVATION. THE CONSTRUCTION VOID SHOULD BE FILLED WITH
CONCRETE OR SHOTCRETE PRIOR TO CONSTRUCTION OF THE CONCRETE DITCH. ADDITIONAL WALL
FACE REINFORCEMENT OR SOIL NAILS MAY BE REQUIRED FOR TALLER THAN TYPICAL CANTILEVER
FACE HEIGHTS.

GROUND MAY NOT EXIST ABOVE THE BOTTOM OF THE WALL IN SOME PORTIONS OF THE WALL
ENVELOPE. USE CONVENTIONAL GRADING, TEMPORARY WALL, OR OTHER METHOD ACCEPTABLE TO THE

ENGINEER TO CREATE GROUND ABOVE EXISTING GRADE IN ORDER TO CONSTRUCT THE SOIL NATL
WALL. THE CONTRACT UNIT PRICE FOR SOIL NAIL RETAINING WALLS WILL BE FULL COMPENSATION

FOR THIS WORK, IF REQUIRED.
PROJECT NO.: A-0009CC
GRAHAM COUNTY
RETAINING WALL #24: -L-453+25, 34' LT TO 456+25, 34' LT

SHEET 2 OF 3
Prepared in the Office of: NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION RETAINING WALL #24
CAROLINAS
CGE CEOTECHNICAL DIVISION OF HIGHWAYS SOIL NAIL RETAINING WALL
A GROUP
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SEE

NOTES:

FINISHED GRADE 7\/,,
6:/ (HV)OR FLATTER
(FRONT SLOPE)

PVYC DRAIN PIPE,
SCHEDULE 40 OR 80
(SEE NOTE 2)—

RETAINING WALL FACING 2
(TYPICALLY CIP CONCRETE)

RETAINING WALL FACE

EXTEND SOLID PVYC SECTION THROUGH
RETAINING WALL FACE AND SINGLE FACED \ '
CONCRETE BARRIERWHERE APPLICABLE N

DRAIN PIPE DIA.

15" - 2"(TYP) j%
SINGLE FACED PRECAST

CONCRETE BARRIER, /
IF APPLICABLE

— DRILL HOLE

by = 2 :
SO N DIAMETER 3'(TYP.)

% |~ GEOCOMPOSITE SHEET DRAIN

ROADWAY PLANS

RETAINING WALL HORIZONTAL DRAIN

SLOPE FACE
PVYC DRAIN PIPE,

A SCHEDULE 40 OR 80

SEAL ALL AROUND DRAIN PIPE
WITH A METHOD ACCEPTABLE
IO THE ENGINEER

SLOPE HORIZONTAL DRAIN

*EXTEND SOLID PVC SECTION TO CONNECT PIPE TO A
DRAINAGE SYSTEM OR DISCHARGE WATER AS DIRECTED

l. SEE ROADWAY SUMMARY SHEETS FOR APPROXIMATE KNOWN HORIZONT AL DRAIN LOCATIONS,ELEVATIONS,
INCLINATION AND LENGTHS. ADDITIONAL DRAINS MAY BE REQUIRED AS DETERMINED BY THE ENGINEER.

2. DRAIN PIPES MAY BE OMITTED FOR SOME HORIZONT AL DRAINS. SEE ROADWAY SUMMARY SHEETS FOR
DRAIN PIPE REQUIREMENTS INCLUDING THOSE DRAINS WITHOUT PIPES.

3. FOR HORIZONTAL DRAINS,SEE HORIZONT AL DRAINS SPECIAL PROVISION (GT —6).
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HSEE ROADWAY PLANS FOR CONCRETE DITCH AND FINISHED GRADE DETAILS.
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QUIRED — 10"~

HORIZONT AL DRAIN

—— GRADE FOR HORIZONT AL DRAIN
(TOE OF SLOPE)

ELEVATION ABOVE GRADEX

EXAMPLE CROSS-SECTION WITH SLOPE HORIZONTAL DRAIN

*SEE NOTE 1 FOR DRAIN ELEVATIONS ABOVE (OR BELOW) GRADE

DRAIN INCLINATION ANGLE (TYP)

Aj (SEE NOTE 1)
|
]

PIPE END CAP

PROJECT NO.: A-0009CC

(WWR)

GRAHAM COUNTY

RETAINING WALL #24: -L-453+25, 34' LT TO 456+25, 34' LT

SHEET 3 OF 3

Prepared in the Office of:

CAROLINAS
y GEOTECHNICAL
> GROUP

2400 CROWNPOINT EXECUTIVE DRIVE
SUITE 800
CHARLOTTE, NC 28227
(980) 339-8684

NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL
ENGINEERING UNIT

RETAINING WALL #24
SOIL NAIL RETAINING WALL
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DATE [NO.

BY

DATE

3

4

SHEET
NO.

W24-3
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RETAINING WALL #25:

$
5 RN A
N S i SEAL i
a4 i :

S
'l.ﬁ' 2 ﬁ‘“{’}’@ INESsy &
4 9”'?55&?—“%“ $\\‘\¢

DocuSigned by:
Eﬁ ;g 08/01/2022
8AD703B2A8484F4...

SIGNATURE DATE SIGNATURE DATE

o
™~
q

TTIT A

L/}

PROP. SINGLE FACED

PROP. RETAINING WALL #25 DOCUMENT NOT CONSIDERED FINAL
+60.00 BEGIN -L- STA. 468+75.00 CONCRETE BARRIER UNLESS ALL SIGNATURES COMPLETED
75.00 END -L- STA. 471+75.00

O -QO’X
+39.75 .G/ %

12" EXTENSION 5’ WOVEN WIRE

&%, FENCE
%y~ 4" CONCRETE z:
N DITCH 9_g” |3
II /A\ N / - E
\ K] Y l i - 8 >§
===t I FDPS |&
\\ \ 'II / W
\\.\\ ‘::/’”’ O
T w
RETAINING WALL 0.04 |8
W/ARCHITECTURAL FINISH ===

SINGLE FACED CONCRETE —/
BARRIER (STAINED TO MATCH
ARCHITECTURAL WALL FINISH)

DETAIL FOR WALL #25
RETAINING WALL #25 - PLAN NOT TO  SCALE

—L- STA. 468+75.00 TO -L- STA. 471+75.00, LT
NOT TO SCALE

ESTIMATED SOIL NAIL WALL QUANTITIES
RETAINING | SOIL NAIL RETAINING WALLS SOIL NAIL SOIL NAIL
TOP OF WALL WALL NO. (SQUARE FEET) VERIFICATION TESTS | PROOF TESTS
_ 2,580 THE WALL ENVELOPE DOES NOT 25 3,710 3 10
ACCURATELY DEPICT THE ACTUAL FORM LINER ARCHITECTURAL FINISH 3,710 % SF
— WALL FACE OF WALL #25 AT THE
o FOLLOWING LOCATION: HORIZONTAL DRAINS (CONTIGENCY) 150 LF
2,570 N = —L- STA. 469 +39.75 TO 471+75.00, LT * INCLUDES RETAINING WALL EMBEDMENT
S S— 3 o S SOIL NAIL RETAINING WALL #°9
g\ T S~
2,560 A2 YA o OFFSET | ELEV. @ BOW TOP OF ESTIMATED WaLL
o STA. -L- | FROM -L-| TOP OF FINISHED LEVEL ING WALL DESIGN
N (LT) FT. WaLL GRADE PAD EMBEDMENT FT. | HEIGHT "H"
2 550 468+75. 00 33.18 2551 . 44 2551, 44 2550, 44 1.00 1.00
‘ 468-+75.00 469-00.00 | 32.38 2556, 11 2549, 29 2548, 29 .00 5.82
_ 3318'LT 469+50.00 | 30.08 2560, 77 2544, 80 2543, 80 .00 15,97
2 540 470+00.00 | 29.29 2558, 47 2540, 31 2539.31 .00 18.16
‘ 0% = A 470+50.00 | 27.69 2552.18 2536. 05 2535.05 1.00 16.13
§g' 3RS | o 471+00.00 | 26.01 2541.86 2531.80 2530. 80 1,00 10.06
3o | 2 471-50.00 | 24.25 | 2531.16 | 2527.69 | 2526.69 1. 00 3. 47
2,530 I8 |9
, e | R 471+75.00 | 23.35 2525, 69 2525, 69 2524, 69 .00 1.00
BOW = BOTTOM OF WALL
— ALL MEASUREMENTS ARE IN FEET
i ()
2,520 2525.69
23.35'LT
2 510 EMBEDMENT
| | | | | | | | | | | | | | | PROJECT NO.: A-0009CC
467 +00 468+ 00 469400 470+ 00 471400 472 +00 473+00 474+ 00 GRAHAM COUNTY
RETAINING WALL #25: -L-468+75, 33' LT TO 471+75, 23' LT
RETAINING WALL #25 — ENVELOPE P ——— dusERL s
NOT TO SCALE Prepared in the Office of:
(LOOKING AT FACE OF WALL) CAROLINAS DEP. Aﬁ;ﬁﬁfg}\{"g FT%gI’;&RgTION RETAINING WALL #25
CGE EEDTECHNCAL SOIL NAIL RETAINING WALL
A GROUP
2400 CROWNPOINT EXECUTIVE DRIVE GEOTECHNICAL
SUITE 800 REVISIONS SHEET
REPARED BY. R KRAL oATe 02000 | RETAINING WALL #25 ENVELOPE AND WALL LAYOUT PROVIDED BY CHARLOTTE, NC 28227 ENGINEERING UNIT ) ™ SATE TNO. = Sate ] oo
TGS ENGINEERS, INC. (980) 339-8684 1 3
REVIEWED BY: M. BREWER DATE: 7/9/2022 > 2 W25-1
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<

PERMANENT EASEMENT

6" MIN (TYP)

N
N
N
VARIES
SEE ROADWAY PLANS
\\
S CONCRETE DITCH*
\\
N
N o TOP OF WALL
~ (SEE NOTE FOR FENCE
EXISTING/FINISHED GRADE ¥k N o ON TOP OF WALL)
S | EXTENSION
N s [2”MIN WITH DITCH
A
R
Y
\\ A A
CONSTRUCTION VOID > ,
N
\\
BOND BREAKER WITH DITCH% TS
GRADE ELEVATION RN
v’ AN
EPOXY COATED OR ENCAPSULATED ~
STEEL BAR (TYP) S NAIL HEAD (TYP)
/ N
N
N
N
N
SOIL NAIL (TYP) N
N
SHOTCRETE _§ |. N
A7MIN ! N
GROUT (TYP) | N o
f N
f N
GEOCOMPOSITE SHEET DRAINS - \ F CIP REINFORCED " N
@ 10’ MAX HORIZONTAL SPACING CONCRETE FACE | o %
WITH FORM LINER e Ll
FINISH < «
DRILL HOLE DIA.(TYP) = =
6//_ 10// Z |
— | —
T T
ol ~
i =5 —
Y= |5
il =
e |E
= =
© < WALL FACE o
— (V2]
Lol
g a
(Al
(/) E 8//
CENTRALIZER (TYP) 2= MIN
<|™M é
= E
|
<t E
O f
—
|_
(s
Lol
>

INCLINATION ANGLE (TYP)

12z DEGREES MIN

PREPARED BY: R. KRAL

DATE: 7/9/2022

REVIEWED BY: M. BREWER

DATE: 7/9/2022

SINGLE FACED PRECAST
CONCRETE BARRIER
(STAINED)

FINISHED GRADE®k
b:1 (H:V) OR FLATTER

BOTTOM OF WALL ——

TOP OF LEVELING PAD —

I
\

LEVELING PAD;

WALL EMBEDMENT

12”MIN
©”MIN
AGGREGATE SHOULDER DRAIN
NO. 57 STONE IN ACCORDANCE WITH ROADWAY

STANDARD DRAWING NO. 816.02

SOLL NAIL WALL - TYPICAL SECTION

H*SEE CONCRETE DITCH BEHIND WALL DETAILS.
RKSEE PLANS FOR FINISHED GRADE.

GEOTECHNICAL
ENGINEER ENGINEER

“‘““lll""’
QR

\
T
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Eﬁ ;g 08/01/2022
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SIGNATURE DATE SIGNATURE DATE

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED

NOTES:

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

FOR SINGLE FACED PRECAST CONCRETE BARRIER (STAINED), SEE ROADWAY PLANS, SECTION 857 OF
THE STANDARD SPECIFICATION, AND SIMULATED STONE FORM LINER FINISH SPECIAL PROVISION.

A FENCE IS REQUIRED ON TOP OF RETAINING WALL #25. SEE ROADWAY PLANS FOR FENCE
ATTACHMENT DETAILS.

A FORM LINER ARCHITECTURAL FINISH IS REQUIRED FOR THE CIP REINFORCED CONCRETE FACE FOR
RETAINING WALL #25. THE CONTRACTOR SHALL PROVIDE THE REQUESTED FINISH BEFORE BEGINNING
CIP REINFORCED CONCRETE FACE CONSTRUCTION. THE APPEARANCE (STONE SIZE AND SHAPE, STONE
COLOR, AND STONE TEXTURE, PATTERN, AND RELIEF) SHOULD MATCH NATURAL STONE AND ROCK. FOR
FORM LINER ARCHITECHTURAL FINISH, SEE THE SIMULATED STONE FORM LINER FNISH SPECIAL
PROVISION.

BEFORE BEGINNING SOIL NAIL WALL DESIGN FOR RETAINING WALL #25, SURVEY WALL LOCATION AND
SUBMIT A REVISED WALL PROFILE VIEW (WALL ENVELOPE) FOR REVIEW. DO NOT START WALL DESICN
OR CONSTRUCTION UNTIL THE REVISED WALL ENVELOPE IS ACCEPTED.

DESIGN RETAINING WALL #25 FOR THE FOLLOWING:
1) DESIGN HEIGHT (H) = WALL HEIGHT + WALL EMBEDMENT
2) DESIGN LIFE = 75 YEARS
E)glg%%ﬁ? WALL EMBEDMENT ELEVATION = VARIES (MIN.1 FT BELOW PROPOSED FINISHED GRADE
LEV )
4) IN-SITU ASSUMED MEDIUM DENSE TO VERY DENSE RESIDUAL SOIL PARAMETERS:
UNIT WEIGHT, y = 125 PCF
FRICTION ANGLE, ¢ = 36 DEGREES
COHESION, ¢ = O PSF
5) IN-SITU ASSUMED MEDIUM STIFF TO VERY STIFF RESIDUAL SOIL PARAMETERS:
UNIT WEIGHT, y = 125 PCF
FRICTION ANGLE, ¢ = 34 DEGREES
COHESION, ¢ = O PSF
©) IN-SITU ASSUMED WEATHERED ROCK (META-SILTSTONE) PARAMETERS:
UNIT WEIGHT, y = 135 PCF
FRICTION ANGLE, ¢ = 32 DEGREES
COHESION, ¢ = 500 PSF
7) IN-STITU ASSUMED CRYSTALLINE ROCK (META-SILTSTONE) PARAMETERS:
UNIT WEIGHT, y = 170 PCF
FRICTION ANGLE, ¢ = 34 DEGREES
COHESION, ¢ = 1,000 PSF
8) WHERE ROCK IS ENCOUNTERED IN THE WALL ENVELOPE, DESIGNERS SHOULD REFER TO THE FHWA
PRESUMPTIVE STRENGTH PARAMETERS OR OTHER REPRESENTATIVE AND REPEATABLE VALUES AND
PROVIDE SOURCE REFERENCES IN THEIR DESICGN SUBMITTAL.

WHEN ANALYZING FOR INFINITE SLOPE CONDITIONS, DESIGNERS SHOULD ANALYZE UP TO TWO (2)
TIMES THE WALL HEIGHT BEHIND THE WALL FACE FOR FAILURE PLANE SEARCHES. THIS INFORMATION
SHOULD BE INCLUDED WITH THE DESIGN SUBMITTAL.

EXISTING OR FUTURE OBSTRUCTIONS SUCH AS FOUNDATIONS, GUARDRAIL, FENCE OR HANDRAIL POSTS,
PAVEMENTS, PIPES, INLETS OR UTILITIES MAY INTERFERE WITH SOIL NAILS FOR RETAINING WALL
#25.

THE PROPOSED RIGHT OF WAY (ROW) AND PERMANENT EASEMENT (PE) BOUNDARY VARIES FROM THE
FACE OF RETAINING WALL #25.SEE THE ROADWAY PLANS FOR OFFSET DISTANCES FROM THE FACE OF
RETAINING WALL #25.S0IL NAILS MAY NOT BE INSTALLED BEYOND THE PE BOUNDARY. SEE "SOIL
NAIL WALL - TYPICAL SECTION”DETAIL.

IF GROUNDWATER IS ENCOUNTERED BEHIND THE FACE OF RETAINING WALL #25, HORIZONTAL DRAINS
MAY BE REQUIRED AS DIRECTED BY THE ENGINEER. FOR HORIZONTAL DRAINS, SEE THE RETAINING
WALL HORIZONTAL DRAIN DETAIL.

WHERE ROCK IS PRESENT IN THE WALL ENVELOPE, CONTROLLED BLASTING IS RECOMMENDED, BUT NOT
REQUIRED, TO MAINTAIN THE NEAT EXCAVATION LINE.VOIDS, RESULTING FROM BLASTING OR
EXCAVATING, THAT EXTEND BEYOND THE NEAT LINES ARE TO BE FILLED WITH A COMBINATION OF
SHORT SOIL NAILS, WELDED WIRE, AND SHOTCRETE, AT THE DISCRETION OF THE ENGINEER. THE
COSTS ASSOCIATED WITH THIS WORK WILL BE CONSIDERED INCIDENTAL TO WALL CONSTRUCTION
AND NO ADDITIONAL COMPENSATION WILL BE MADE.FOR BLASTING, SEE THE BLASTING PROVISION.

WHERE CONSTRUCTION VOIDS EXIST ALONG THE TOP OF RETAINING WALL #25, THE CONTRACTOR

SHOULD BE PREPARED TO FORM THE CANTILEVERED SECTION OF THE CIP REINFORCED CONCRETE

FACE TO THE TOP OF WALL ELEVATION. THE CONSTRUCTION VOID SHOULD BE FILLED WITH

CONCRETE OR SHOTCRETE PRIOR TO CONSTRUCTION OF THE CONCRETE DITCH. ADDITIONAL WALL

EﬁEE RE%EF??CEMENT OR SOIL NATILS MAY BE REQUIRED FOR TALLER THAN TYPICAL CANTILEVER
H HTS.

GROUND MAY NOT EXIST ABOVE THE BOTTOM OF THE WALL IN SOME PORTIONS OF THE WALL
ENVELOPE. USE CONVENTIONAL GRADING, TEMPORARY WALL, OR OTHER METHOD ACCEPTABLE TO THE

ENGINEER TO CREATE GROUND ABOVE EXISTING GRADE IN ORDER TO CONSTRUCT THE SOIL NAIL
WALL. THE CONTRACT UNIT PRICE FOR SOIL NAIL RETAINING WALLS WILL BE FULL COMPENSATION

FOR THIS WORK, IF REQUIRED.
PROJECT NO.: A-0009CC
GRAHAM COUNTY
RETAINING WALL #25: -L-468+75, 33' LT TO 471+75, 23' LT

SHEET 2 OF 3
Prepared in the Office of: NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION RETAINING WALL #25
CAROLINAS
CGE CEOTECHNICAL DIVISION OF HIGHWAYS SOIL NAIL RETAINING WALL
A GROUP
2400 CROWNPOINT EXECUTIVE DRIVE GEOTECHNICAL
SUITE 800 REVISIONS SHEET
CHARLOTTE, NC 28227 EN GINEERIN G UNI T NO. BY DATE |NO. BY DATE | NO.
(980) 339-8684 1 3 252
2 4
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SEE

NOTES:

FINISHED GRADE 7\/,,
6:/ (HV)OR FLATTER
(FRONT SLOPE)

PVYC DRAIN PIPE,
SCHEDULE 40 OR 80
(SEE NOTE 2)—

RETAINING WALL FACING 2
(TYPICALLY CIP CONCRETE)

RETAINING WALL FACE

EXTEND SOLID PVYC SECTION THROUGH
RETAINING WALL FACE AND SINGLE FACED \ '
CONCRETE BARRIERWHERE APPLICABLE N

DRAIN PIPE DIA.

15" - 2"(TYP) j%
SINGLE FACED PRECAST

CONCRETE BARRIER, /
IF APPLICABLE

— DRILL HOLE

by = 2 :
SO N DIAMETER 3'(TYP.)

% |~ GEOCOMPOSITE SHEET DRAIN

ROADWAY PLANS

RETAINING WALL HORIZONTAL DRAIN

SLOPE FACE
PVYC DRAIN PIPE,

A SCHEDULE 40 OR 80

SEAL ALL AROUND DRAIN PIPE
WITH A METHOD ACCEPTABLE
IO THE ENGINEER

SLOPE HORIZONTAL DRAIN

*EXTEND SOLID PVC SECTION TO CONNECT PIPE TO A
DRAINAGE SYSTEM OR DISCHARGE WATER AS DIRECTED

l. SEE ROADWAY SUMMARY SHEETS FOR APPROXIMATE KNOWN HORIZONT AL DRAIN LOCATIONS,ELEVATIONS,
INCLINATION AND LENGTHS. ADDITIONAL DRAINS MAY BE REQUIRED AS DETERMINED BY THE ENGINEER.

2. DRAIN PIPES MAY BE OMITTED FOR SOME HORIZONT AL DRAINS. SEE ROADWAY SUMMARY SHEETS FOR
DRAIN PIPE REQUIREMENTS INCLUDING THOSE DRAINS WITHOUT PIPES.

3. FOR HORIZONTAL DRAINS,SEE HORIZONT AL DRAINS SPECIAL PROVISION (GT —6).

PREPARED BY: R. KRAL

DATE: 7/9/2022

REVIEWED BY: M. BREWER

DATE: 7/9/2022
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SLOPE FACE

TTITo
"H“‘\‘\“\‘.\HH‘.‘H‘.H\.H HH
et 11100000
“HHHH'\H\\H\«H\‘

DRAIN INCLINATION ANGLE (TYP)
(SEE NOTE 1)

PIPE END CAP

FINISHED
GRADE>*

~ \ CONCRETE DITCHx*

ENGINEER

GEOTECHNICAL
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ENGINEER
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DOCUMENT NOT CONSIDERED FINAL
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4" THICK

WELDED WIRE

REINFORCEMENT
6 x b6-Wl.4 x W1.4

BOND BREAKER

/7TOP OF WALL

CONCRETE DITCH
WALL WITH CONCRETE FACING

([ _— PERMITTED CONST.
JOINT WITH WWR
4
F—— CIP CONCRETE
FACING
4>, }— GRADE
L ELEVATIONAK

HSEE ROADWAY PLANS FOR CONCRETE DITCH AND FINISHED GRADE DETAILS.

FKSEE WALL ENVELOPE FOR GRADE ELEVATIONS.
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QUIRED — 10"~

HORIZONT AL DRAIN

—— GRADE FOR HORIZONT AL DRAIN
(TOE OF SLOPE)

ELEVATION ABOVE GRADEX

EXAMPLE CROSS-SECTION WITH SLOPE HORIZONTAL DRAIN

*SEE NOTE 1 FOR DRAIN ELEVATIONS ABOVE (OR BELOW) GRADE

DRAIN INCLINATION ANGLE (TYP)

Aj (SEE NOTE 1)
|
]

PIPE END CAP

PROJECT NO.: A-0009CC

(WWR)

GRAHAM COUNTY

RETAINING WALL #25: -L-468+75, 33' LT TO 471+75, 23' LT

SHEET 3 OF 3

Prepared in the Office of:

CAROLINAS
y GEOTECHNICAL
> GROUP

2400 CROWNPOINT EXECUTIVE DRIVE
SUITE 800
CHARLOTTE, NC 28227
(980) 339-8684

NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL
ENGINEERING UNIT

RETAINING WALL #25
SOIL NAIL RETAINING WALL

REVISIONS

DATE [NO.

BY

DATE

3

4

SHEET
NO.
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RETAINING WALL #26:

-L- PT 422+/3.30

[ % &%00
f\ -L- NC 143

<4 N (o
e N 2845 046"E S |
S wmm o S S IS

N -7 PROP. RETAINING WALL #26
N~ BEGIN —L— STA. 421+ 36.10
c END -L- STA. 423+54.00

RETAINING WALL #26:

EXISTING GROUND
(20.0’ RT OF L)

——_
———
—
—

EXISTING GROUND

NOT TO SCALE

(27.0’ RT OF —-L-)

EXISTING PILE LOCATIONS SURVEYED BY NCDOT. EXISTING ANCHORS MAY BE PRESENT OR BURIED ON EXISTING PILES.
LOCATIONS SHOWN ARE FOR INFORMATION ONLY.

TIMBER LAGGING

(TYP)

™

GEOTECHNICAL
ENGINEER ENGINEER
SRR,
§ S0
2
_ ° 8 TOP OF WALL gz;;%m}z 6&
To) ™ ™ 'li,l ...... %‘\\Q
§ § ;s < DocuSigned byl:"“"“““\
%g%os ~d ; N @QBBW_._WLV 08/01/2022
2890 N, S L @ 3
2894.10 . NSRS o o
S GRAD\E\\ ~ 0
B ~ TN ® 2880.85
2880 332 ~ S 27'RT
o 1 © T~
SENES ~ [ S 7/
2870 = 88 8  THE WALL ENVELOPE DOES NOT
& R 2 ACCURATELY DEPICT THE ACTUAL
EMBEDMENT 98 & WALL FACE OF WALL #26 AT THE
FOLLOWING LOCATION:
—L- STA. 421+36.10 TO 422 +13.30, RT
421400 422 +00 423 +00 424+00 425+ 00
RETAINING WALL #26:
NOT TO SCALE
(LOOKING AT FACE OF WALL)
~ —— HP12X53
STEEL PILE
(TYP)

EXISTING PILE EMBEDMENT
UNKNOWN, (PLANS UNAVAILABLE)

421+ 00 421+25 421+ 50

421+75

422 +00

EXISTING WALL PROFILE — #26

422 +25

422 + 50

NOT TO SCALE

(LOOKING AT FACE OF WALL)

MSE RETAINING WALL *26

OFFSET FINISHED |  BOTTOM TOP OF ESTIMATED DESIGN
STa. -L- | FROM -L- GRADE = OF LEVELING MSE WALL MSE WALL

(FT) (FT) WaLL PAD EMBEDMENT | HEIGHT "H'

(FT) (FT) (FT) (FT)

421+36.10 | 27.00 RT | 2896.05 | 2896.05 2894 . 05 2. 00 2. 00
421+40.00 | 27.00 RT | 2895.76 | 2894.10 2892, 10 2. 00 3. 66
421+45.00 | 27.00 RT | 2895.38 | 2891.60 2889. 60 2.00 5. 78
421+50.00 | 27.00 RT | 2895.03 | 2890.19 2888. 19 2.00 5.84
422+00.00 | 27.00 RT | 2891.44 | 2885.26 2883. 26 2. 00 8.18
422+50.00 | 27.00 RT | 2887.92 | 2881.28 2879. 28 2. 00 3. 64
423+00.00 | 27.00 RT | 2884.46 | 2879.00 2877 .00 2. 00 7.46
423+50.00 | 27.00 RT | 2881.12 | 2879.03 2877 .03 2. 00 4,09
423+54.00 | 27.00 RT | 2880.85 | 2880.85 2878, 85 2. 00 2. 00

PREPARED BY: DMB

REVIEWED BY: REK

DATE: 7/10/2022

«FINISHED GRADE ELEVATION ADJACENT TO COPING EXTENSION, SEE TYRPICAL DETAIL

. RETAINING WALL #26 ENVELOPE AND WALL LAYOUT PROVIDED BY
DATE: 771072022 +65 ENGINEERS, INC.

422 +75 423 +00

-

423 +25 423 + 50

ESTIMATED RETAINING
WALL QUANTITY

(SQUARE FEET)

MECHANICALLY STABILIZED EARTH

(MSE) RETAINING WALL #26

1,680 SF*

XINCLUDES WALL EMBEDMENT

423 +75

E OF TRAVEL WAY

EXISTING RETAINING WALL/ .

TO BE REMOVED AND
NEW WALL CONSTRUCTED
IN  FRONT.

424 + 00
2" P AROUND
GUARDRAIL/PO/S/T// - 2\\ o LIP
o Nlewe
PROP.GUARDRAIL _ -~ '

RETAINING WALL #26

| Exist.

Ground

DETAIL FOR WALL #26

NOT TO SCALE

—L- STA. 421+36.10 TO -L- STA. 423 +54.00, RT

PROJECT NO.: A-0009CC

GRAHAM COUNTY

RETAINING WALL #26 STATION:

-L- 421+36, 27' RT TO 423+54, 27' RT

SHEET 1 OF 3

CCe

Prepared in the Office of:
CAROLINAS

GROUP
2400 CROWNPOINT EXECUTIVE DRIVE
SUITE 800
CHARLOTTE, NC 28227
(980) 339-8684

GEOTECHNICAL

RETAINING WALL #26

MECHANICALLY STABILIZED

EARTH (MSE) WALL

REVISIONS SHEET

NO.

BY

DATE |NO. BY DATE NO.

3

W26-1
4
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GEOTECHNICAL
ENGINEER

SN SAko T,

SEAL

DocuSigned by:

O- Mattlw Brower 08,/01,/2022

386129C0A4C1462...

ENGINEER

SIGNATURE DATE

SIGNATURE

DATE

FRONT SLOPE WALL EMBEDMENT

SLOPE IN FRONT OF STRUCTURES

MINIMUM EMBEDMENT DEPTH

HORTZONTAL FOR WALLS H/ 20

FOR ABUTMENTS H/ 10
3.0H: 1.0V WALLS H/ 10
2.0H: 1.0V WALLS H/8.9
2.0H: 1.0V WALLS H/7
1.5H: 1.0V WALLS H/5
1.25H: 1.0V WALLS H/4
1.0H: 1.0V WALLS H/3

NOTE ¢

1) MAINTAIN A MINIMUM BENCH WIDTH OF 4.8 FT IN FRONT OF THE WALL.

2) MINIMUM EMBEDMENT DEPTH OF 2 FT, UNLESS LARGER DEPTHS DICTATED BY ABOVE TABLE.

3) MAXIMUM SLOPE OF 1H:1V WILL BE MAINTAINED ON FRONT SLOPES FOR THE ENTIRE LENGTH OF THE WALL.
4) SUBMIT WITH THE WALL DESIGN INTERNAL AND EXTERNAL ANALYSES.

REFERENCE MSE WALL PROVISION.

RETAINING WALL #26 STATION:

PROJECT NO.: A-0009CC

GRAHAM COUNTY

-L- 421+36, 27' RT TO 423+54, 27' RT

SHEET 2 OF 3

HANDRATL CONCRETE COPING
(SEE ROADWAY PLANS)  \ (SEE COPING DETAILS)
l< >
LIMITS OF 6-0" SEE NOTES FOR HANDRATIL
ATTACHMENT
REINFORCED ZONE Eé¥EéLD§EZU 0 CONCRETE COPING
SEPARATE SOIL GUARDRATL
FROM MSE BACKFILL TOP OF WALL
USING TYPE 2 GRADE
GEOTEXTILES ELEVATION
EXTENSION
A %
FINISHED GRADE Qﬂ |< ;r—J 6" MIN
T o )} }
iz 2" MIN
<<:> PAVEMENT "
4" ASPHALT CONCRETE SECTION " | OVERHANG
BASE COURSE CAP \ 4"MIN
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ﬁﬁg \\\ =
e ~ _,5
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e (FRONT SLOPE) > |
CIP UNREINFORCED =] __;6”MIN
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(SEE PRECAST PANELS LEVELING PAD STEP DETAIL) | 6"MIN
(TYP)
T~ FOUNDATION
MATERTIAL
SSEE ROADWAY PLANS FOR FINISHED GRADE DETAILS.
SHSEE MSE RETAINING WALLS PROVISION AND IF APPLICABLE, MSE WALL NOTES FOR WALL EMBEDMENT AND REINFORCEMENT LENGTH REQUIREMENTS,
GRADE - > t + OVERHANG GRADE - > t + OVERHANG
ELEVATION ELEVATION
FINISHED GRADE¥ ~1 CcAST-IN-PLACE FINISHED GRADE¥ 1  CAST-IN-PLACE OR
| REINFORCED PRECAST REINFORCED
CONCRETE COPING CONCRETE COPING
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"'"""""""""W """""""""'"}%%W
COPING DETAII_S Prepared in the Office of:
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EE ROADWAY PLANS FOR FINISHED GRADE DETATILS. y
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NOTES:

FOR MECHANICALLY STABILIZED EARTH (MSE) RETAINING WALLS, SEE MECHANICALLY STABILIZED EARTH RETAINING WALLS PROVISION.
FOR STEEL BEAM GUARDRAIL, SEE ROADWAY PLANS AND SECTION 862 OF THE STANDARD SPECIFICATIONS.

FOR FENCES OR HANDRAILS ON THE TOP OF THE RETAINING WALL, SEE ROADWAY PLANS FOR FENCE OR HANDRAIL ATTACHMENT DETAILS.
DO NOT USE FINE AGGREGATE IN THE REINFORCED ZONE OF RETAINING WALL *#26.

A SEPARATION GEOTEXTILE IS REQUIRED AT THE BACK OF THE REINFORCED ZONE FOR RETAINING WALL *26.

A DRAIN IS REQUIRED FOR RETAINING WALL *Z26.

A SMOOTH ARCHITECTURAL FINISH IS REQUIRED FOR PRECAST CONCRETE PANELS FOR RETAINING WALL *#26.

BEFORE BEGINNING MSE WALL DESIGN FOR RETAINING WALL #26, 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 #26 FOR THE FOLLOWING:
1)H = DESIGN HEIGHT + EMBEDMENT
2) DESIGN LIFE = 75 YEARS
3) MAXIMUM FACTORED VERTICAL PRESSURE ON FOUNDATION MATERIAL:
RETAINING WALL #*26: 2,500 PSF
4) MINIMUM REINFORCEMENT
RETAINING WALL #26: LENGTH (L) = 0.8xH OR 6 FT, WHICHEVER IS LONGER
5) MINIMUM EMBEDMENT DEPTH = 2 FEET, SEE TABLE ON SHEET W26-1 AND MSE WALL PROVISION
6) REINFORCED ZONE AGGREGATE PARAMETERS:

AGGREGATE TYPEX UNIT WEIGHT FRICTION ANGLE COHESION
I(:’yéF DEG(R@EES P(gF)
COARSE 110 38 0
FINE 115 34 0

HKSEE MSE RETAINING WALLS PROVISION FOR COARSE AND FINE AGGREGATE
MATERIAL REQUIREMENTS.

8) IN-SITU ASSUMED MATERIAL PARAMETERS:

MATERIAL TYPE UNIT WEIGHT FRICTION ANGLE COHESION
(y) (¢) (c)
PCF DEGREES PSF
BACKFILL 120 30 0
FOUNDATION 120 30 0

DESIGN RETAINING WALL #26 FOR A LIVE LOAD (TRAFFIC) SURCHARGE.

FOUNDATIONS FOR SIGNS, LIGHTING OR SIGNALS MAY BE LOCATED BEHIND RETAINING WALL #26 AND MAY INTERFERE WITH REINFORCEMENT. BEFORE BEGINNING MSE WALL CONSTRUCTION,
SUBMIT PROPOSED CONSTRUCTION METHODS FOR THESE FOUNDATIONS FOR APPROVAL.

EXISTING OR FUTURE OBSTRUCTIONS SUCH AS GUARDRAIL, FENCE OR HANDRAIL POSTS, PAVEMENTS, PIPES, INLETS OR UTILITIES MAY INTERFERE WITH REINFORCEMENT FOR RETAINING
WALL #26.

DO NOT PLACE LEVELING PAD CONCRETE, AGGREGATE OR REINFORCEMENT FOR RETAINING WALL *#26 UNTIL EXCAVATION DIMENSIONS AND FOUNDATION MATERIAL ARE APPROVED.

AT THE CONTRACTOR’S OPTION, “TEMPORARY SHORING FOR WALL CONSTRUCTION”MAY BE USED TO CONSTRUCT RETAINING WALL #26. SEE MSE RETAINING WALLS PROVISION FOR
TEMPORARY SHORING FOR WALL CONSTRUCTION.

SPECIAL NOTES:

UNDERCUTTING SOFT AND/OR WET SOILS IN THE VICINITY OF THE REINFORCED ZONE AND LEVELING PAD MAY BE REQUIRED TO IMPROVE BEARING RESISTANCE. IF REQUIRED BY THE
ENGINEER, USE UNDERCUT EXCAVATION TO REMOVE SOFT SOILS AS DIRECTED BY THE ENGINEER. UNDERCUT TO SUITABLE FOUNDATION SOILS OR TO A DEPTH NO GREATER THAN 3 FEET
BELOW THE TOP OF LEVELING PAD ELEVATION, WHICHEVER OCCURS FIRST. PLACE GEOTEXTILE FOR SOIL STABILIZATION IN THE BOTTOM OF THE EXCAVATION AND BACKFILL WITH
SELECT GRANULAR MATERIAL.FOR UNDERCUT EXCAVATION AND SELECT GRANULAR MATERIAL SEE STANDARD SPECIFICATIONS. UNDERCUT EXCAVATION, SELECT GRANULAR MATERIAL, AND
GEOTEXTILE FOR SOIL STABILIZATION WILL BE PAID AS SEPARATE ADDITIONAL QUANTITIES.

REMOVAL OF A PORTION OF AN EXISTING SOLDIER PILE RETAINING WALL IS REQUIRED IN THE VICINITY OF RETAINING WALL *26.

GEOTECHNICAL
ENGINEER ENGINEER
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GEOTECHNICAL
o ENGINEER ENGINEER
RETAINING WALL #27 ¢ s
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0\\ s %:":@?ESS /04/-...:7 2
1 £ /% geaL 7y 3
ﬁ ® T, 041986 | %
\s % e S SE
"l,' --------- $Q:\‘\\
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O;BBM Drawer og/01/2022
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/ R — -— | — N_28 45 Q46 E | UNLESS ALL SIGNATURES COMPLETED
/ N m— — O — 2 S 2 8 2 g
/ 8'FDPS
A
PROP. RETAINING WALL #27 ]
BEGIN —L- STA. 427 +36.11
2870 BeGIN RETAINING WALL #27 FINISHED GRADE END —-L- STA. 431+45.17
427 +36.11
2856.70 Pl A
27.96RT| gs TOP OF WALL LAN VIEW
Tg]
2860 o = SCALE 50 FT - 1 IN 2" LIP AROUND
~ X 2 > GUARDRAIL POST, -~~~ ™"~
o N - g VARIES 7' TO 9'-10" ﬂ \
w - q
10\ L @ 3 o TOP OF SOIL NAIL WALL ~ 40.08
—£B0SY © o >
- > S =
™~s = >~ A~ TN ™ ® (@)
2840 PN S - Qe - 93 s o o
0 IS Vo =\, = ' O
NN o0 Sx\\o - ~ & 0
. S oHs \ T ~ ©  END RETAINING WALL #27 =
S \\L D 43114517
NN 2 O 2832.35 , .
_ 2830 \ ‘bOQ i 31.11'RT EXISTING RETAINING WALL E;X—r'f,t;nd
L2 2 TO BE REMOVED AND
Ir\IilEv‘/FR(\)NNA'II:L CONSTRUCTED
PERMANENT SOIL 8% g S |
¥ S - DETAIL FOR WALL #27
2820 NAIL WALL 9% dok YR¥
L Hoy o —L- STA. 427 +36.11 TO -L- STA. 431+45.17,RT
- ik 3Rs
b TYPICAL WALL SECTION
2810 BOTTOM OF SOIL 2?:
- NAIL WALL /WALL N WALL o7 10 SCALE
NN
EMBEDMENT ok EMBEDMENT
S
AN
2800 SRS
N
S5
] 0 o8
. ESTIMATED SMSE WALL #27 QUANTITIES
427 +00 428 +00 429+ 00 430+ 00 431+ 00 432 +00 SHORED MSE RETAINING WALL #27 6,550 SQ. FT.
SMSE WALL ENVELOPE
NOT TO SCALE
e CSTIMATED SOIL NATL WALL QUANTITIES
M RETA A 7 FORMAT ION RETAINING | SOIL NAIL RETAINING WALLS SOIL NAIL SOIL NAIL
SMSE RETAINING WALL #2/ INFU WALL # (SQUARE FEET) VERIFICATION TESTS | PROOF TESTS
OFFSET BOTTOM MINIMUM ESTIMATED % DESIGN TOP OF APPROX. WAL L *
sTa. -L- | FROM cL | FINISHED OF TOP OF MINIMUM SMSE WALL | SOl NafL | SOIL NAIL RE INFORCEMENT 27 6,260 3 8
TO WALL WALL LEVEL ING SMSE WALL HEIGHT "H" WALL WALL (MSE STRAP) ”
FACE PAD EMBEDMENT HE IGHT LENGTH ‘L INCLUDES RETAINING WALL EMBEDMENT
427-36.11 | 27.96 2856.70 | 2856.70 2854, 70 2.00 2.00 2856.70 2.00 B.5XH OR 6 FT (MIN)
427+50.00 | 27.97 2855.84 | 2849.76 2847.76 2.00 8. 08 2855. 94 8.18 B.5XH OR 6 FT (MIN)
428+00.00 | 28.63 2852.74 | 2848.06 2846.06 2.00 6.68 2852. 40 6.34 B.5XH OR 6 FT (MIN)
428+50.00 | 28.88 2849, 79 2844 .82 2842.82 2.00 6.97 2849, 69 6.87 LR B R T (M)
429:00.00 | 28.89 2846.86 2820.95 2814.95 6.00 31.91 2846.66 31.71 | LoMER: B oKH OR B et M) PROJECT NO.: A-0009CC
. 9.4 LOWER: @.5XH OR 6 FT (MIN) 2 A-
429+50.00 | 29.14 2843.93 | 2811.27 2804.27 7.00 39.66 2843.72 39.45 | LQUER: B.5XH OR € FT (MIN)
430-00.00 | 29.49 2841.02 | 2825.87 2820.87 5. 00 20.15 2840.63 19.76 | LQER: B oKH R T (M) GRAHAM COUNTY
430-50.00 | 28.83 2838.16 | 2833.21 2831.21 2.00 6.95 2837.96 6.75 | ooERe B O T (MO STATION: -L- 427+36, 28' RT TO 431+45, 31' RT
431+00.00 | 29.24 2835.18 | 2829.82 2827.82 2.00 7.36 2834.98 7.16 8.5XH OR 6 FT (MIN) SHEET 1 OF 8
431+40.00 30.59 2832.68 2829.77 2827.77 2.00 4.91 2832.68 4.91 @.5XH OR 6 FT (MIN) Prepared in the Oﬂice of:-
431+45.17 | 31.11 2832.35 | 2832.35 | 2838.35 2.00 2.00 2832.53 2.00 B.5XH OR 6 FT (MIN) RETAINING WALL #27
eoTEC N SHORED MECHANICALLY
* FOR DESIGN WALL HEIGHT "H" AND ADDITIONAL CONSTRUCTION y GEOTECHNICAL
DETAILS, SEE SHEETS W27-3 TO W27-5 A GROUP STABILIZED EARTH (SMSE) WALL
ALL TABLE DIMENSIONS ARE GIVEN IN FEET 2400 CROWNPOINT EXECUTIVE DRIVE
CHARLSO':'I[II'-II-:E IS\J%O28227 REVISIONS SHEET
PREPARED BY: M. BREWER pate: 7102022 | THE WALL ENVELOPE DOES NOT ACCURATELY DEPICT THE ACTUAL (980)33’9-8684 N?' BY DATE NS' BY DATE | NO.
REVIEWED BY: R. KRAL pate: 7102022 | WALL FACE OF WALL #27 AT THE FOLLOWING LOCATION: -L- STA. 430+49.81 TO 431+45.17, RT > 2 War-1
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GEOTECHNICAL
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== 041986 Q:=
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FRONT SLOPE WALL EMBEDMENT o TNEORCEMENT /?4,7,77~IEW‘3’$
PRECAST CONCRETE PANEL (TYP) CVER (TP s iy
SLOPE IN FRONT OF STRUCTURES MINIMUM EMBEDMENT DEPTH 7 ” o @Www e
. / " DA. Nk DA" DOCUMENT NOT CONSIDERED FINAL
FOR WALLS H/20 o L LR R L L L L LR L | Bl UNLESS ALL SIGNATURES COMPLETED
HORIZONTAL N %
FOR ABUTMENTS H/10 b o
3.QH: 1.0V WALLS H/10 SRS T '
2.5H: 1.0V WALLS H/8.5 %A .
2.QH: 1.0V WALLS H/7 ThringTiTimTmmammmmnnne
1.5H: 1.0V WALLS H/5 LA,
L. 25H: 1.8V WALLS /4 POMIN B REINFORCEMENT LAVERS BETHEEN
1.@H: 1.0V WALLS H/3 ADJACENT PRECAST PANELS ARE
NOTE ¢ . ALIGNED AS SHOWN
1) MAINTAIN A MINIMUM BENCH WIDTH OF 1@8.@ FT IN FRONT OF THE WALL FOR I1TS ENTIRE LENGTH. CONCRETE LEVELING PAD .
2) MINIMUM EMBEDMENT DEPTH OF 2 FT, UNLESS LARGER DEPTHS DICTATED BY ABOVE TABLE. FTLTRATION CMIN
3) MAXIMUM SLOPE OF 1H:1V WILL BE MAINTAINED ON FRONT SLOPES FOR THE ENTIRE LENGTH OF THE WALL. GEOTEXTILE ‘TW\- TP
4) SUBMIT WITH THE WALL DESIGN INTERNAL, EXTERNAL., AND GLOBAL STABILITY ANALYSES. '
REFERENCE SPECIAL PROVISION GT-12 FOR SMSE WALL. PRECAST PANELS BEARING
PAD (TYP)
LEVELING PAD STEP DETAIL
NOT TO SCALE
PRECAST PANEL
JOINT DETAILS
NOT TO SCALE
EXISTING GROUND
2860 (25.0' RT OF -L-)
~—"\~——§\§\§\—\,—.\\§
2850 N TT e TIMBER LAGGING
TEEt AL L L TTT79992e (TYP
I s-\s\ §~.__~---.~~§~
2840 \\ T ——
} LA~k 1T T T~ —
— HP12X53 N T i/ [TT1-~- TTTTTTI~
2830 STEEL PILE— NN L4 L rt4dr Trtddd || | [ JJRe===mar __
(TYP) =
2820 EXISTING PILE EMBEDMENT /
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EXISTING GROUND
EXISTING PILE LOCATIONS SURVEYED BY NCDOT. EXISTING ANCHORS MAY BE PRESENT OR BURIED ON EXISTING PILES. (32.0' RT OF -L-)
LOCATIONS SHOWN ARE FOR INFORMATION ONLY. '
427 +00 427 +50 428 +00 428 +50 429 +00 429 +50 430+00 430+ 50 431+00 431+50 432 +00
EXISTING WAaLL PROFILE - #*#2/
NOT TO SCALE
(LOOKING Al WALL FACE)
PROJECT NO.: A-0009CC
GRAHAM COUNTY
STATION: -L- 427+36, 28' RT TO 431+45, 31' RT
SHEET 2 OF 8
Frepored in the e of RETAINING WALL #27
CAROLINAS
CE o N AL SHORED MECHANICALLY
A GROUP STABILIZED EARTH (SMSE) WALL
2400 CROWNPOINT EXECUTIVE DRIVE
SUITE 800 REVISIONS
PREPARED BY: M. BREWER DATE: 7/10/2022 CHQg;ggg’gl?:6283227 NO. BY DATE [NO. BY DATE SHN%FT
REVIEWED BY: R. KRAL DATE: 7/10/2022 ; i W27-2
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PERMANENT (SEE LEVELING PAD STEP DETAILS)
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MATERIAL
SEE TYPICAL SECTION FOR DETAILS
SMSE WALL WITH SOIL NAIL WALL> % H PROJECT NO.: A-0009CC
GRAHAM COUNTY
-L- STA. 428+50.00 TO -L- STA. 430+50.00 ' '
«SEE ROADWAY PLANS FOR FINISHED GRADE DETAILS. STATION: -L- 427+36, 28' RT TO 431+45, 31' RT
«xSEE SMSE RETAINING WALLS SPECIAL PROVISION REINFORCEMENT LENGTH REQUIREMENTS.
SHEET 3 OF 8
Prepared in the Office of: NORTH CAROLINA
CAROLINAS DEPARTMENT OF TRANSPORTATION RETAINING WALL #27
Cﬁ cRoLp | TIEAL DIVISION OF HIGHWAYS SHORED MECHANICALLY
A GROUP STABILIZED EARTH (SMSE) WALL
2400 CROWNPOINT EXECUTIVE DRIVE
SUITE 800 GEOTECHNICAL REVISIONS
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REVIEWED BY: R. KRAL DATE: 7/10/2022 > 2 W27-3




DocuSign Envelope ID: 8A5DB75C-02CD-4367-B5CC-FAF3B7DDC83E

VARIES

PERMANENT SNW SHORING DESIGN HEIGHT

(SEE SMSE WALL ENVELOPES)

PREPARED BY: M. BREWER

DATE: 7/10/2022

REVIEWED BY: R. KRAL

DATE: 7/10/2022

HANDRAIL, SEE ROADWAY PLANS
FACE OF GUARDAIL TO el

. FACE OF WALL | . CONCRETE COPING
| VARIES 7/ TO 9'-10 (SEE COPING DETAILS)
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GUARDRATIL CONCRETE COPING
GRADE
FLEVATION
EXTENSION
- k 7
FINISHED GRADE* | _ < ;r—A 6" MIN
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ot [ _ I 2”MIN
Ao FOR SMSE RETAINING WALL — ~—4"MIN
3] WITH FULL SOIL NATIL WALL,
ke SEE SPECIAL PROVISTIONS p
= REINFORCEMENT ATTACHMENT kIS AGGREGATE
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‘ 6" MIN %
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~ ! 6 MIN
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CAST-IN-PLACE UNREINFORCED
CONCRETE LEVELING PAD
(SEE LEVELING PAD STEP DETAILS)

T TR
SMSE WALL WITH FULL HEIGHT SOIL NAIL WALL

-L- STA. 427+36.11 TO 428+50.00 AND STA. 430+50 TO0 431+45.17

* SEE ROADWAY PLANS FOR FINISHED GRADE DETAILS.
Jk SEE SMSE RETAINING WALLS PROVISION FOR EMBEDMENT AND REINFORCEMENT LENGTH REQUIREMENTS.
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DocuSign Envelope ID: 8A5DB75C-02CD-4367-B5CC-FAF3B7DDC83E

GEOTECHNICAL

NOTES ENGINEER

ENGINEER

1
FOR SHORED MECHANICALLY STABILIZED EARTH (SMSE) WALL RETAINING WALLS, SEE SHORED MECHANICALLY STABILIZED EARTH RETAINING WALLS SPECIAL PROVISION. TOP OF PERMANENT sﬁggkiHZ'b
SOIL NAIL WALL PO S RPN %,
FOR MECHANICALLY STABILIZED EARTH (MSE) RETAINING WALLS, SEE MECHANICALLY STABILIZED EARTH RETAINING WALLS PROVISION. ¢‘i§§E”/%/7'$

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

USE AN SMSE WALL SYSTEM WITH PRECAST PANELS FOR THIS RETAINING WALL.
D0 NOT USE FINE AGGREGATE IN THE REINFORCED ZONE OF RETAINING WALL *27. -
A SMOOTH ARCHITECTURAL FINISH IS REQUIRED FOR PRECAST CONCRETE PANELS FOR RETAINING WALL =*27/. f*i§r DocuSigned by:
A SEPARATION GEOTEXTILE IS REQUIRED AT THE BACK OF THE REINFORCED ZONE FOR RETAINING WALL =*27. D‘NdmuMlbmww‘O&@LQMZ

BEFORE BEGINNING SMSE WALL DESIGN FOR RETAINING WALL *#27. 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 1S ACCEPTED.

DESICGN RETAINING WALL #2/ FOR WALL HEIGHTS EQUAL TO THE DESIGN HEIGHT (DIFFERENCE BETWEEN FINISHED GRADE/TOP OF WALL ELEVATION AND NAHl{AD—————{
BOTTOM OF WALL ELEVATION) PLUS EMBEDMENT (DIFFERENCE BETWEEN BOTTOM OF WALL ELEVATION AND TOP OF LEVELING PAD ELEVATION).

DESIGN RETAINING WALL #2/7 FOR THE FOLLOWING:
DH = DESIGN HEIGHT + EMBEDMENT
2)DESICN LIFE = 795 YEARS

s,
ITHAN

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED

EPOXY COATED OR ENCAPSULATED
STEEL BAR (TYP)

SOIL NAIL (TYP)

)

3) MAXIMUM FACTORED VERTICAL PRESSURE ON FOUNDATION MATERIAL = 6,400 PSF SHOTCRETE FACING

4) MINIMUM MSE REINFORCEMENT LENGTH (L) = VARIES, SEE TABLE ON SHEET W27-1 — S"MIN (TYP)

5 MINIMUM SOIL NATIL REINFORCEMENT LENGTHS ARE BASED ON SNATIL. GROUT (TYP)

6) MINIMUM EMBEDMENT DEPTH = 2 FT (MIN), SEE TABLE ON SHEET W27-1

7) REINFORCED ZONE AGGREGATE PARAMETERS: ' '

AGCGREGATE TYPE * UNIT WEIGHT FRICTION ANGCLE COHESION ;;Z
(y) (d) (C) SF’HROOTVCIR%ETEMIC%-VE’R DRILL HGOHLElg}A. (TYP)
i DEGREES PSP OVER ALL SOTL NAIL e
COARSE 110 38 7 REINFORCEMENT N
FINE 115 34 Y BAR CENTRALIZER (TYP)

* SEE MSE RETAINING WALLS PROVISION FOR COARSE AND FINE AGGREGATE
MATERIAL REQUIREMENTS.

9) IN-SITU ASSUMED MATERIAL PARAMETERS:

DRAIN STRIPS SPACED
MATERTIAL TYPE UNIT WEIGHT FRICTION ANGLE COHESION ON 10’ CENTERS, MAX
; i i e s v
PCF DEGREES PSF
BACKFILL 120 32 0 6" MIN (TYP)
FOUNDATION 120 32 0 BOTTOM OF PERMANENT SOIL NAIL WALL
INCLINATION ANGLE (TYP)
DESIGN RETAINING WALL #27 FOR A LIVE LOAD (TRAFFIC) SURCHARGE. 0P OF LEVELING PAD | 12 DEGREES MIN
EXISTING OR FUTURE OBSTRUCTIONS SUCH AS FOUNDATIONS, GUARDRAIL, FENCE OR HANDRAIL POSTSs PAVEMENTS, PIPESs INLETS OR /ﬁff
UTILITIES MAY INTERFERE WITH MSE AND SOIL NAIL REINFORCEMENT FOR RETAINING WALL #*27/. .;éﬁﬂ
DO NOT PLACE LEVELING PAD CONCRETE, AGGREGATE OR REINFORCEMENT FOR MSE WALL PORTION OF RETAINING WALL #=27 UNTIL RIRLN I

EXCAVATION DIMENSIONS AND FOUNDATION MATERIAL ARE APPROVED.
FOR HANDRAILS ON THE TOP OF THE RETAINING WALL, SEE ROADWAY PLANS FOR FENCE ATTACHMENT DETATLS.
FOR SOIL NAIL RETAINING WALLS. SEE SMSE RETAINING WALL SPECIAL PROVISION.

THE SMSE WALL DESIGNER SHALL CONSULT WITH THE SOIL NAIL WALL DESIGNER TO VERIFY LOCATIONS WHERE “TEMPORARY SHORING“MAY BE
REQUIRED FOR THE RETAINING WALL IN ACCORDANCE WITH THE TEMPORARY SHORING PROVISION. SEE TRAFFIC CONTROL PLANS. IN R LD D oy
LOCATIONS WHERE “PERMANENT SOIL NAIL WALL”IS USED, PAYMENT WILL NOT BE MADE FOR "TEMPORARY SHORING”FOR TRAFFIC CONTROL. STANDARD DRAWING NO. 816.02

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

EMBEDMENT LISTED. PERMANENT SOIL NAIL WALL - TYPICAL SECTION

WHERE APPLICABLE. DESIGN SOIL NAIL WALL REINFORCEMENT INCLINATION TO ACCOUNT FOR
EXISTING OR FUTURE UTILITY CONFLICTS BEHIND THE SOIL NAIL WALL. VERIFY UTILITY LOCATION NOT TO SCALE
AND ELEVATION BEFORE BEGINNING SOIL NAIL WALL DESIGN OR CONSTRUCTION.

"TOP OF SOIL NAIL WALL" AS SHOWN IN THE WALL ENVELOPE REPRESENTS THE APPROXIMATE GRADE
ELEVATION AT A DISTANCE OF ©@.5 TIMES THE PROPOSED WALL HEIGHT ("H") AT THAT STATION OR
ELEVATION AT THE TOP OF THE EXISTING WALL. GRADE £ + OVERHANG CRADE

THE ESTIMATED SOIL NAIL WALL QUANTITY IS BASED ON 0.5 TIMES "H" (SMSE DESIGN HEIGHT) ELEVATION ELEVATION

INCLUDING THE MINIMUM EMBEDMENT LISTED IN THE DESIGN TABLE ON SHEET W27-2. THESE VALUES
ARE PROVIDED AS AN ESTIMATE ONLY AND MAY VARY DUE TO SITE CONDITIONS. FINISHED GRADE% F~+— CAST-IN-PLACE FINISHED GRADE% 1} CAST-IN-PLACE

THE SOIL NAIL WALL DESIGNER IS RESPONSIBLE FOR DETERMINING GLOBAL STABILTIY BASED ON THE E%ﬁ@ggggopmc EE&EE%%EEOPING
FINISHED SMSE WALL. A MINIMUM FACTOR OF SAFETY OF 1.35 IS REQUIRED FOR GLOBAL PAVEMENT ™ PAVEMENT

STABILITY. SUBMIT THESE RESULTS WITH THE WALL DESIGN PACKAGE. VERIFY UTILITY LOCATIONS % SECTTION —— DOWEL % SECTION 4”MIN —s |

AND ELEVATIONS BEFORE BEGINNING MSE WALL DESIGN OR CONSTRUCTION. CANEL THICKNESS

CONTRACTOR SHALL BE MADE AWARE THAT GRAVELLY SOILS AND BOULDER FILL WERE USED IN THE EXISTING s mm——me e —— e ————————— - - 5
ROADWAY EMBANKMENT AND MAY BE ENCOUNTERED DURING SOIL NAIL WALL CONSTRUCTION.

SPECIAL NOTES:

UNDERCUTTING COLLUVIAL SOILS BELOW THE SMSE WALL IS REQUIRED AS SHOWN ON SHEET W27-6. USE UNDERCUT COPING DETAILS
EXCAVATION TO REMOVE SOILS AS DIRECTED BY THE ENGINEER. PLACE GEOTEXTILE FOR SOIL STABILIZATION WHEN
NEEDED IN THE BOTTOM OF THE EXCAVATION AND BACKFILL WITH SUITABLE EMBANKMENT MATERIAL.FOR UNDERCUT

EXCAVATION SEE STANDARD SPECIFICATIONS. UNDERCUT EXCAVATION AND GEOTEXTILE FOR SOIL STABILIZATION AT THE CONTRACTOR’S OPTION, CONNECT COPING TO PANELS
WILL BE PAID AS SEPARATE ADDITIONAL QUANTITIES. WITH DOWELS OR EXTEND COPING DOWN BACK OF PANELS.

EXTEND SOIL NAIL SHORING TO BOTTOM OF UNDERCUT EXCAVATION.DESIGN SOIL NAIL SHORING FOR THE HFSEE ROADWAY PLANS FOR FINISHED GRADE DETAILS.
HEIGHT EQUAL TO THE DIFFERENCE BETWEEN THE EXISTING ROADWAY GRADE AND THE BOTTOM OF THE UNDERCUT

Y )
LEVELING PAD

6" MIN
NO. 57 STONE

t + OVERHANG

A
\

A
\

(t) <—— PANEL THICKNESS (t)

EXCAVATION. SOIL NAIL SHORING FOR UNDERCUT EXCAVATION WILL BE PAID IN ACCORDANCE WITH THE
TEMPORARY SOIL NAIL SHORING FOR COLLUVIAL UNDERCUT SPECIAL PROVISION. PROJECT NO.: A-0009CC

THE COLLUVIAL SOILS ARE SUITABLE FOR USE AS EMBANKMENT BUT WILL REQUIRE SIGNIFICANT DRYING TO GRAHAM COUNTY
ACHIEVE THE REQUIRED DENSITY.DO NOT USE COLLUVIAL SOILS IN THE UPPER 3 FEET OF EMBANKMENT DUE TO

THE PRESENCE OF BOULDERS AND COBBLES.NO ADDITIONAL COMPENSATION WILL BE PROVIDED TO DRY STATION: -L- 427+36. 28' RT TO 431+45. 31' RT

COLLUVIAL SOILS OR FOR DOUBLE-HANDLING SOILS.

CONTROL GROUNDWATER DURING AND AT THE BOTTOM OF UNDERCUT EXCAVATION USING DITCHING, SUMPS, AND SHEET 5 OF 8
PERMANENT SHOULDER DRAINS AS DIRECTED BY THE ENGINEER. OUTLET SHOULDER DRAINS EVERY 50 TO 100 FEET ) )
AS DIRECTED BY THE ENGINEER. Prepared in the Office of: NORTH CAROLINA
CAROLINAS DEPARTMENT OF TRANSPORTATION RETAINING WALL #27
Cﬁ CEOTECHNICAL DIVISION OF HIGHWAYS SHORED MECHANICALLY
A GROUP STABILIZED EARTH (SMSE) WALL

2400 CROWNPOINT EXECUTIVE DRIVE
CHARLsolﬁll-:E I8V%028227 GEOIECHNICAL REVISIONS SHEET
PREPARED BY: M. BREWER DATE: 7/10/2022 (980) 33’9-8684 ENGINEERING UNIT N1O. BY DATE N;). BY DATE NO.
REVIEWED BY: R. KRAL DATE: 7/10/2022 5 4 W27-5
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GEOTECHNICAL
ENGINEER ENGINEER
s\““““C'/'k'A:"' %,
S
5 iV seaL 7% %
28701 BeGIN RETAINING WALL #27 FINISHED GRADE 2o, 000 Qe
42713611 % e NS
2856.70 Bl e
- | 27.96'RT TOP OF WALL DocuSignedby:ll“..l||“‘
2860 @;BBW_I_WW 08/01/2022
- ] DOCUMENT NOT CONSIDERED FINAL
TOP OF SOIL NAIL WALL UNLESS ALL SIGNATURES COMPLETED
2850
2840
| \ END RETAINING WALL #27
) 1%
2830 ~ . T 31.11°RT
SOIL NAIL WALL FOR COLLUVIAL ° VN 55 /
— UNDERCUT EXCAVATION ((o AN
2890 %S APPROXIMATE COLLUVIAL
‘ Y EXTENTS AT BORING
¢ LOCATIONS,
—] SEE INVENTORY
2810 BOTTOM OF UNDERCUT BOTTOM OF PERMANENT ESTIMATED SOIL NAIL SHORING QUANTITIES
EXCAVATION, SOIL NAIL WALL /WALL RETAINING SOIL NAIL SHORING SOIL NAIL SOIL NAIL
— 2:1 OF FLATTER EMBEDMENT WALL # (SQUARE FEET) VERIFICATION TESTS | PROOF TESTS
2800 27 530 1 2
___|THE WALL ENVELOPE DOES NOT ACCURATELY DEPICT THE ACTUAL
WALL FACE OF WALL #27 AT THE FOLLOWING LOCATION: —L- STA. 430+49.81 TO 431+45.17,RT
I ' I ' I ' I ' I ' I
427 +00 428+00 429+ 00 430+ 00 431+00 432400 ESTIMATED QUANTITIES
UNDERCUT EXCAVATION 560 CY
GEOTEXTILE FOR SOIL STABILIZATION 380 SY
APPROXIMATE ENVELOFPE SHUORING FOR UNDERCUT SELECT GRANULAR MATERIAL 380 CY
SHOULDER DRAIN 200 LF
(LOOKINSS g? \/?ACLALLEFACE) CONCRETE PAD FOR SHOULDER DRAIN PIPE OUTLET 3 EA
HORIZONTAL DRAINS (CONTINGENCY) 210 LF

—L— PC 4304498

43

-L- NC 143

// 5_ G \
1 d— — " q— N 28 45 046" E |
/ I N m— m— S I—’wg S E 3 3 g
/ 8'FDPS
y A
NS
SHORING AND
UNDERCUT PROP. RETAINING WALL #27
BEGIN —_L— STA. 427 +36.11
LIMITS END —-L— STA. 431+ 45.17
PROJECT NO.: A-0009CC
SHORING AND UNDERCUT LIMITS SKETCH GRAHAM COUNTY
STATION: -L- 427+36, 28' RT TO 431+45, 31' RT
-L- STA. 428+278F1Q5LET30 5—@L— :STIQD 429-10.92, RT SHEET 6 OF 8
Frepared in the Office of RETAINING WALL #27
CAROLINAS
CE o N AL SOIL NAIL SHORING FOR
A GROUP UNDERCUT EXCAVATION
2400 CROWNPOINT EXECUTIVE DRIVE
SUITE 800 REVISIONS
PREPARED BY: M. BREWER DATE: 7/10/2022 CHA(g;ggg’gngZSi227 N1O. BY DATE N;). BY DATE SHN%)FT
REVIEWED BY: R. KRAL DATE: 7/10/2022 > 2 W27-6
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GEOTECHNICAL
ENGINEER ENGINEER
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\ DocuSigned by:
\ D. Mattlww Brower 08/01/2022
\ A oNATURE DATE SIGNATURE DATE
\ DOCUMENT NOT CONSIDERED FINAL
N AN UNLESS ALL SIGNATURES COMPLETED
\\ N
N AN
= N AN
N N
= N N
\\\/// \\ N
> N AN
> S
/\\\// N
SN HANDRAIL
=
///\\\\ \\ Nn
P S~
2D ~o N M RETAINING WALL #27
C§§> \\\\ . ~ —— —_ - T ——::?\.. —_——\
> N N “Ro4p \
\///§ AN \\\ Ay EMBA \\
RN ~ NKMEN 7 \ EXISTING GROUND
TOP OF SOIL NAIL SHORING N N A~ - {
/\\\// \\ S S~
~
/\\>\ \\ \\ \\\
—————————— Tl . o« TN~ BOTTOM OF SOIL NAIL WALL /
~
///\\\/// N N ~~o SMSE WALL EMBEDMENT
NN N RN TT——
X ~N —~ e~
Tl . S -———_ 1.5:1 (OR FLATTER) FRONT SLOPE
~ S ~ ~o ————_ WITH 10’ BENCH (MIN) WITH
NAIL HEAD —{ DNz, N N ~
\ EPOXY COATED OR ENCAPSULATED ///§ \\ \\ S COIR FIBER MATTING
STEEL BAR (TYP) /\\\// \\ N
™ O Ss _COLLUVIAL - GEOTEXTILE FOR
SOIL NAIL (TYP) \\///\\\ Ne Ne SOIL STABILIZATION
) SHOTCRETE TEMPORARY FACING ///\\\/ N \\ \\
Z"MIN (TYP) Z N é\ N N ~
GROUT (TYP) TN 44 » /?é\s N
NG SN0, O
R S N ~ ~
| Gy RGN g, T
):S‘ <2§§> /ﬁ)‘\ ~ \‘~\
DRILL HOLE DIA. (TYP) 7:4 //\§ OC}\ ~——
: = _——
e NI ——
N Ne—, e -
/?OC ///\\///\\\///\\/\\ —
BAR CENTRALIZER (TYP) 4’\ = //\\\///\\\//% —_ BEARING ZONE OF
&= INFLUENCE LINE
= SN
SOIL NAIL SHORING R~
FOR COLLUVIAL UNDERCUT \\///\\\k
~7

EXCAVATION
UNDERCUT eXCAVATION - TYRPICAL SECTION - RETAINING WaALL #2/

NOT TO SCALE
L-5STA. 428+2/.10 10 -L-5STA. 429-10.92, RI1

DRAIN STRIPS SPACED
ON 10’ CENTERS, MAX

TIE EXISTING HORIZONTAL DRAINS
INTO DRAINAGE STRIPS AS NEEDED

6”MIN (TYP)

BOTTOM OF SOTIL

NAIL SHORING
INCLINATION ANGLE (TYP)

12 DEGREES MIN

EXTEND DRAIN STRIPS
TO SHOULDER DRAINS

AGGREGATE SHOULDER DRAIN
IN ACCORDANCE WITH ROADWAY
STANDARD DRAWING NO. 816.02

SOIL NAIL SHORING - TYPICAL SECTION PROJECT NO - A-0009CC
NOT TO SCALE GRAHAM COUNTY

STATION: -L- 427+36, 28' RT TO 431+45, 31' RT
SHEET 7 OF 8

Frepared n the Offce of RETAINING WALL #27
CAROLINAS
CAROLINAS SOIL NAIL SHORING FOR

C% GROUP UNDERCUT EXCAVATION

2400 CROWNPOINT EXECUTIVE DRIVE

SUITE 800
REVISIONS
CHARLOTTE, NC 28227 SHEET
PREPARED BY: M. BREWER DATE: 7/10/2022 (980) 339-8684 NO. BY DATE |NO. BY DATE [ NO.
1 3
REVIEWED BY: R. KRAL DATE: 7/10/2022 5 2 W27-7
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RETAINING WALL FACING - PVC DRAIN PIPE,
(TYPICALLY CIP CONCRETE) SCHEDULE 40 OR 80
RETAINING WALL FACE ——= ‘
EXTEND SOLID PVC SECTION THROUGH
RETAINING WALL FACE AND SINGLE FACED '\
CONCRETE BARRIERWHERE APPLICABLE |7 |
DRAIN PIPE DIA. [\
15" = 2 (TYP) ’ ’ \
| 0D PVC o DRILL HOLE
SOZ N = DIAMETER 3"(TYP.)
SINGLE FACED PRECAST +  SEC
CONCRETE BARRIER, ,/ :
I APPLICABLE | > g~ GEOCOMPOSITE SHEET DRAIN
I S
____ "7
FINISHED GRADE A

6:/ (HV)OR FLATTER
(FRONT SLOPE)
SEE ROADWAY PLANS

RETAINING WALL HORIZONTAL DRAIN

SLOPE HORIZONTAL DRAIN

*EXTEND SOLID PVC SECTION TO CONNECT PIPE TO A
DRAINAGE SYSTEM OR DISCHARGE WATER AS DIRECTED

NOTES:

l. SEE ROADWAY SUMMARY SHEETS FOR APPROXIMATE KNOWN HORIZONT AL DRAIN LOCATIONS,ELEVATIONS,
INCLINATION AND LENGTHS. ADDITIONAL DRAINS MAY BE REQUIRED AS DETERMINED BY THE ENGINEER.

2. DRAIN PIPES MAY BE OMITTED FOR SOME HORIZONT AL DRAINS. SEE ROADWAY SUMMARY SHEETS FOR
DRAIN PIPE REQUIREMENTS INCLUDING THOSE DRAINS WITHOUT PIPES.

3. FOR HORIZONTAL DRAINS,SEE HORIZONT AL DRAINS SPECIAL PROVISION (GT -6).
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SLOPE FACE
PVC DRAIN PIPE,
A SCHEDULE 40 OR 80
SEAL ALL AROUND DRAIN PIPE 2l (SEE NOTE 207
WITH A METHOD ACCEPTABLE
TO THE ENGINEER ——

DRAIN INCLINATION ANGLE (TYP)

/Q (SEE NOTE 1)

PIPE END CAP

r H\\\‘\WW
- - m\\‘\\(\w‘\\“\wmu”‘“
TTTrTiiad 1100000 AL ALI
TITTVIniiy 11000100000

J1LAL0NNIAL

i
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SLOPE FACE

HORIZONT AL DRAIN

GRADE FOR HORIZONT AL DRAIN
(TOE OF SLOPE)

ELEVATION ABOVE GRADEX

EXAMPLE CROSS-SECTION WITH SLOPE HORIZONTAL DRAIN
*SEE NOTE 1 FOR DRAIN ELEVATIONS ABOVE (OR BELOW) GRADE

GEOTECHNICAL
ENGINEER ENGINEER

SEAL

4 \)
UNinpn*
DocuSigned by:

O- Mattlw Brower 08,/01,/2022

386129C0A4C1462...

SIGNATURE DATE SIGNATURE DATE

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED

DRAIN INCLINATION ANGLE (TYP)

j (SEE NOTE 1)
|

A

PIPE END CAP

PROJECT NO.: A-0009CC

GRAHAM COUNTY

STATION: -L- 427+36, 28' RT TO 431+45, 31' RT

SHEET 8 OF 8

NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

Prepared in the Office of:

RETAINING WALL #27

CAROLINAS
CE R O CHNTC AL DIVISION OF HIGHWAYS SOIL NAIL SHORING FOR
A GROUP UNDERCUT EXCAVATION
2400 CROWNPOINT EXECUTIVE DRIVE GEOTECHNICAL
SUITE 800 REVISIONS SHEET
(980) 339-8684 1 3 W27-8
REVIEWED BY: R. KRAL DATE: 7/10/2022 2 4
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RETAINING

WALL #30

BEGIN RETAINING WALL #30
-Y2- 26 +50.00, 38.5'RT

END RETAINING WALL #30
-Y2- 28+75.00, 38.5'RT

~F C C
N -
< c ¢ c ~—
T T T T 1 T T T T T T T T
8'FDPS
8\
©
N— © ~ Ne n < 8 o o
(SR = I = = L 377ﬁow L =
/ (/]
> \ w i \S T4 3.7 w S
Sj FI=H-E=II==lﬁ=..==..=ll==ll=..7//
_]_ _l_ J_ J_ J_ J_lllllllll
GRE‘J' TL-3 TYPE B-77

-Y2- NC 28

—-yo- PTP27+50.52 éf””bs\/f

PLAN VIEW

SCALE 5@ FT - 1 IN

TOP OF WALL
TOP OF SOIL NAIL WALL

2,500 = AINING WALL #30
o ™ 26 +50.00
R N A 2496.69
S o N 38.5'LT
2,490 3 i =
8 g /fﬂ*ﬁ/
— ETAINING WALL #30 2 e /i
28 +75.00 N = 2
2.480 2479.11 ==
38.5'LT <
2,470
PERMANENT SOIL
— NAIL WALL S /
2 460 ol o BOTTOM OF WALL
’ O o™
23 NS
3 3l WALL
2,450 g§ %2 EMBEDMENT
+]0 O
— BOTTOM OF SOIL QA N
NAIL WALL /WALL
_ 2,440 EMBEDMENT
| ! I ! I ! I ' | !
30+00 29+00 28+00 27 +00 26 +00

SMSE WALL ENVELOPE

NOT TO SCALE
(LOOKING AT WALL FACE)

THE WALL ENVELOPE DOES NOT ACCURATELY DEPICT THE

PREPARED BY: R. KRAL

DATE: 8/1/2022

ACTUAL WALL FACE OF WALL #30 AT THE FOLLOWING LOCATION:

REVIEWED BY: M. BREWER

DATE: 8/1/2022

-Y2- STA. 26 +50.00 TO 27+50.52, LT

GEOTECHNICAL

ENGINEER ENGINEER

TTIT A

L/}

DocuSigne!

444444444444444 08/01/2022

SIGNATURE DATE SIGNATURE DATE

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED

ﬂ 0.08 |

2" LIP AROUND
-7 T~GUARDRAIL POST

DETAIL FOR WALL #30

| ) \\EROP.GUARDRAIL\s’:_Q’I; 8’

>GUARDRAIL S~
SLEEVE S~

RETAINING WALL #30 /10<

>y

EDGE OF TRAVEL WAY

Exist. |.02||
Ground

-Y2- STA.26+50.00 TO -Y2- STA.28+75.00, LT

TYPI

CAL WALL SECTION

NOT TO SCALE

PROJECT NO.: A-0009CC
GRAHAM COUNTY

STATION: -Y2- 26+50, 39' LT TO 28+75, 39' LT
SHEET 1 OF 7

Prepared in the Office of:

CAROLINAS
. GEOTECHNICAL
A GROUP

2400 CROWNPOINT EXECUTIVE DRIVE
SUITE 800
CHARLOTTE, NC 28227
(980) 339-8684

RETAINING WALL #30
SHORED MECHANICALLY
STABILIZED EARTH (SMSE) WALL

REVISIONS

SHEET
NO. BY DATE |NO. BY DATE | NO.
1 3 W30-1
2 4
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SMSE RETAINING WALL #30 INFORMATION

STA. -y2- FROM. CL FINISHED B00e MIoP BF BN | oeeSioN 01 NAIL AN RE INFORCEMENT
TO WALL WALL LEVEL ING SMSE  WALL HE IGHT "H" WALL WALL (MSE STRAP)

FACE PAD EMBEDMENT HEIGHT LENGTH ‘L
26+50.00 38.50 2496.69 2496.69 2494 .69 2.00 2.00 2496.69 2.00 LR B X O VO
27+00.00 31.84 2492,71 2471.33 2466.33 5. 00 26.38 2484, 15 17.82 | LMER: 2 X O T VO
27+50.00 31.82 2488.78 2462.08 2457.08 5. 00 31.70 2481.05 23.97 | LQUER: B.oxH OR & FL (MO
28-00.00 | 31.79 | 2484.81 | 2460.82 2455.82 5. 00 28.99 2477.73 21.91 | R B R o T (M)
28+50.00 31.47 2480.93 2473.26 2471.26 2.00 9.67 2477.42 6.16 LOWER: B.5XH OR 6 FT (MIN)
28+75.00 30.56 2479.11 2479.61 2477.11 2.00 2.00 2479.11 2.00 LOWER: 0.5XH OR & FT (MIN)

 FOR DESIGN WALL HEIGHT "H" AND ADDITIONAL CONSTRUCTION

DETAILS.,

SEE SHEETS 3 AND 4

ALL TABLE DIMENSIONS ARE GIVEN IN FEET

FRONT SLOPE WALL EMBEDMENT

SLOPE IN FRONT OF STRUCTURES MINIMUM EMBEDMENT DEPTH
HOR T ZONTAL FOR WALLS H/20
FOR ABUTMENTS H/10
3.0H: 1.0V WALLS H/10
2.D0H: 1.0V WALLS H/8.5
2.0H: 1.0V WALLS H/7
1.D5H: 1.0V WALLS H/5
1.25H: 1.0V WALLS H/4
1.0H: 1.0V WALLS H/3

NOTE =

1) MAINTAIN A MINIMUM BENCH WIDTH OF 18.@ FT IN FRONT OF THE WALL FOR ITS ENTIRE LENGTH.

2) MINIMUM EMBEDMENT DEPTH OF 2 FT., UNLESS LARGER DEPTHS DICTATED BY ABOVE TABLE.

3) MAXIMUM SLOPE OF 1H:1V WILL BE MAINTAINED ON FRONT SLOPES FOR THE ENTIRE LENGTH OF THE WALL.
4) SUBMIT WITH THE WALL DESIGN INTERNAL., EXTERNAL., AND GLOBAL STABILITY ANALYSES.

REFERENCE SPECIAL PROVISION GT-12 FOR SMSE WALL.

ESTIMATED SMSE WALL #30 QUANTITIES
3,900 SQ. FT.

SHORED MSE RETAINING WALL #30

ESTIMATED SOIL NAIL WALL QUANTITIES

RETAINING | SOIL NAIL RETAINING WALLS SOIL NAIL SOIL NAIL
WALL # (SQUARE FEET) VERIFICATION TESTS | PROOF TESTS
30 3,500 % 2 10

* INCLUDES RETAINING WALL EMBEDMENT
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-Y2- STA. 26+:50.00 TO -Y2- STA. 28+75.00, LT ' '
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NOTES:

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

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

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

00 NOT USE FINE AGGREGATE IN THE REINFORCED ZONE OF RETAINING WALL =*30.

A SMOOTH ARCHITECTURAL FINISH IS REQUIRED FOR PRECAST CONCRETE PANELS FOR RETAINING WALL *30.
A SEPARATION GEOTEXTILE IS REQUIRED AT THE BACK OF THE REINFORCED ZONE FOR RETAINING WALL *30.

BEFORE BEGINNING SMSE WALL DESIGN FOR RETAINING WALL #30, SURVEY WALL LOCATION AND SUBMIT A REVISED WALL PROFILE VIEW
(WALL ENVELOPE) FOR REVIEW. DO NOT START WALL DESICGN OR CONSTRUCTION UNTIL THE REVISED WALL ENVELOPE IS ACCEPTED.

DESICGN RETAINING WALL #3080 FOR WALL HEIGHTS EQUAL TO THE DESIGN HEIGHT (DIFFERENCE BETWEEN FINISHED GRADE/TOP OF WALL ELEVATION AND NAHl{AD—————%
BOTTOM OF WALL ELEVATION) PLUS EMBEDMENT (DIFFERENCE BETWEEN BOTTOM OF WALL ELEVATION AND TOP OF LEVELING PAD ELEVATION).

DESIGN RETAINING WALL #3080 FOR THE FOLLOWING:
1)H = DESIGN HEIGHT + EMBEDMENT
2)DESICN LIFE = 795 YEARS

)
3) MAXIMUM FACTORED VERTICAL PRESSURE ON FOUNDATION MATERIAL = 5,200 PSF
4) MINIMUM MSE REINFORCEMENT LENGTH (L) = VARIES, SEE TABLE ON SHEET W30-2
5) MINIMUM SOIL NAIL REINFORCEMENT LENGTHS ARE BASED ON SNAIL.
6) MINIMUM EMBEDMENT DEPTH = 2 FT (MIN), SEE TABLE ON SHEET W30-2
7) REINFORCED ZONE AGGREGATE PARAMETERS:
AGGREGATE TYPE = UNIT WEIGHT FRICTION ANGLE COHESION
(y) (¢) (C)
PCF DEGREES PSF
COARSE 110 38 Y
FINE 115 34 Y

* SEE MSE RETAINING WALLS PROVISION FOR COARSE AND FINE AGGREGATE
MATERIAL REQUIREMENTS.

9) IN-SITU ASSUMED MATERIAL PARAMETERS:

MATERIAL TYPE UNIT WEIGHT FRICTION ANGLE COHESION
Q%L DEG%EES (ggé
BACKFILL 120 32 0
FOUNDATION 120 32 0

DESIGN RETAINING WALL #3080 FOR A LIVE LOAD (TRAFFIC) SURCHARGE.

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

UTILITIES MAY INTERFERE WITH MSE AND SOIL NAIL REINFORCEMENT FOR RETAINING WALL *30.

00 NOT PLACE LEVELING PAD CONCRETE, AGCGCREGATE OR REINFORCEMENT FOR MSE WALL PORTION OF RETAINING WALL #3000 UNTIL

EXCAVATION DIMENSIONS AND FOUNDATION MATERIAL ARE APPROVED.
FOR HANDRAILS ON THE TOP OF THE RETAINING WALL, SEE ROADWAY PLANS FOR FENCE ATTACHMENT DETAILS.
FOR SOIL NAIL RETAINING WALLS., SEE SMSE RETAINING WALL SPECIAL PROVISION.

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

PIPES, INLETS OR

TOP OF P
SOIL NAI

SHOTCRETE FACING

ERMANENT
L WALL

STEEL BAR (TYP)

8”MIN (TY

PROVIDE MIN. 3"
SHOTCRETE COVER )
OVER ALL SOIL NAIL i )
REINFORCEMENT

BOTTOM OF PERMANENT SOIL NAIL WALL

TOP OF LEVELING PAD

Y}
|

NO.
AGGREGATE SHOULDER DRAIN

REQUIRED FOR THE RETAINING WALL IN ACCORDANCE WITH THE TEMPORARY SHORING PROVISION. SEE TRAFFIC CONTROL PLANS. IN ACGRECATE SHOULDER DRAIN —
LOCATIONS WHERE "PERMANENT SOIL NAIL WALL”IS USED, PAYMENT WILL NOT BE MADE FOR “TEMPORARY SHORING”FOR TRAFFIC CONTROL. STANDARD DRAWING NO. 316.02

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

EMBEDMENT LISTED.

WHERE APPLICABLE., DESIGN SOIL NAIL WALL REINFORCEMENT INCLINATION TO ACCOUNT FOR
EXISTING OR FUTURE UTILITY CONFLICTS BEHIND THE SOIL NAIL WALL. VERIFY UTILITY LOCATION
AND ELEVATION BEFORE BEGINNING SOIL NAIL WALL DESIGN OR CONSTRUCTION.

"TOP OF SOIL NAIL WALL" AS SHOWN IN THE WALL ENVELOPE REPRESENTS THE APPROXIMATE GRADE
ELEVATION AT A DISTANCE OF @.5 TIMES THE PROPOSED WALL HEIGHT ("H") AT THAT STATION OR
ELEVATION AT THE TOP OF THE EXISTING WALL.

THE ESTIMATED SOIL NAIL WALL QUANTITY IS BASED ON 0.5 TIMES "H" (SMSE DESIGN HEIGHT)
INCLUDING THE MINIMUM EMBEDMENT LISTED IN THE DESIGN TABLE ON SHEET W30-2. THESE VALUES
ARE PROVIDED AS AN ESTIMATE ONLY AND MAY VARY DUE TO SITE CONDITIONS.

THE SOIL NAIL WALL DESICNER IS RESPONSIBLE FOR DETERMINING GCLOBAL STABILTIY BASED ON THE
FINISHED SMSE wALL. A MINIMUM FACTOR OF SAFETY OF 1.35 IS REQUIRED FOR GLOBAL
STABILITY. SUBMIT THESE RESULTS WITH THE WALL DESICN PACKAGE. VERIFY UTILITY LOCATIONS
AND ELEVATIONS BEFORE BEGINNING MSE WALL DESIGN OR CONSTRUCTION.

CONTRACTOR SHALL BE MADE AWARE THAT GRAVELLY SOILS AND BOULDER FILL WERE USED IN THE EXISTING
ROADWAY EMBANKMENT AND MAY BE ENCOUNTERED DURING SOIL NAIL WALL CONSTRUCTION.

SPECIAL NOTES:

UNDERCUTTING COLLUVIAL SOILS BELOW THE SMSE WALL IS REQUIRED AS SHOWN ON SHEET W30-6. USE UNDERCUT
EXCAVATION TO REMOVE SOILS AS DIRECTED BY THE ENGINEER. PLACE GEOTEXTILE FOR SOIL STABILIZATION WHEN
NEEDED IN THE BOTTOM OF THE EXCAVATION AND BACKFILL WITH SUITABLE EMBANKMENT MATERTAL.FOR UNDERCUT
EXCAVATION SEE STANDARD SPECIFICATIONS. UNDERCUT EXCAVATION AND GEOTEXTILE FOR SOIL STABILIZATION
WILL BE PAID AS SEPARATE ADDITIONAL QUANTITIES.

EXTEND SOIL NAIL SHORING TO BOTTOM OF UNDERCUT EXCAVATION.DESIGN SOIL NAIL SHORING FOR THE
HEIGHT EQUAL TO THE DIFFERENCE BETWEEN THE EXISTING ROADWAY GRADE AND THE BOTTOM OF THE UNDERCUT
EXCAVATION. SOIL NAIL SHORING FOR UNDERCUT EXCAVATION WILL BE PAID IN ACCORDANCE WITH THE
TEMPORARY SOIL NAIL SHORING FOR COLLUVIAL UNDERCUT SPECIAL PROVISION.

THE COLLUVIAL SOILS ARE SUITABLE FOR USE AS EMBANKMENT BUT WILL REQUIRE SIGNIFICANT DRYING TO
ACHIEVE THE REQUIRED DENSITY.DO NOT USE COLLUVIAL SOILS IN THE UPPER 3 FEET OF EMBANKMENT DUE TO
THE PRESENCE OF BOULDERS AND COBBLES.NO ADDITIONAL COMPENSATION WILL BE PROVIDED TO DRY
COLLUVIAL SOILS OR FOR DOUBLE-HANDLING SOILS.

CONTROL GROUNDWATER DURING AND AT THE BOTTOM OF UNDERCUT EXCAVATION USING DITCHING, SUMPS, AND
PERMANENT SHOULDER DRAINS AS DIRECTED BY THE ENGINEER. OUTLET SHOULDER DRAINS EVERY 50 TO 100 FEET
AS DIRECTED BY THE ENGINEER.

PREPARED BY: R. KRAL DATE: 8/1/2022

REVIEWED BY: M. BREWER DATE: 8/1/2022
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AIL WALL - TYPICAL SECTION
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ESTIMATED SOIL NAIL SHORING QUANTITIES

RETAINING SOIL NAIL SHORING SOIL NAIL SOIL NAIL
WALL # (SQUARE FEET) VERIFICATION TESTS | PROOF TESTS
30 1,830 1 5

ESTIMATED QUANTITIES
UNDERCUT EXCAVATION 2,850 CY
GEOTEXTILE FOR SOIL STABILIZATION 550 SY
SELECT GRANULAR MATERTAL 550 CY
SHOULDER DRAIN 600 LF
CONCRETE PAD FOR SHOULDER DRAIN PIPE OUTLET 5 EA
HORIZONTAL DRAINS (CONTINGENCY) 115 LF
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IO THE ENGINEER
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QUIRED ~

SLOPE FACE

HORIZONT AL DRAIN

SLOPE HORIZONTAL DRAIN

*EXTEND SOLID PVC SECTION TO CONNECT PIPE TO A
DRAINAGE SYSTEM OR DISCHARGE WATER AS DIRECTED

—— GRADE FOR HORIZONT AL DRAIN
(TOE OF SLOPE)

ELEVATION ABOVE GRADEX

NOTE 5: EXAMPLE CROSS-SECTION WITH SLOPE HORIZONTAL DRAIN
I. SEE ROADWAY SUMMARY SHEETS FOR APPROXIMATE KNOWN HORIZONTAL DRAIN LOCATIONS.ELEVATIONS.
INCLINATION AND LENGTHS. ADDITIONAL DRAINS MAY BE REQUIRED AS DETERMINED BY THE ENGINEER. *SEE NOTE 1 FOR DRAIN ELEVATIONS ABOVE (OR BELOW) GRADE PROJECT NO- A-0009CC
2. DRAIN PIPES MAY BE OMITTED FOR SOME HORIZONTAL DRAINS. SEE ROADWAY SUMMARY SHEETS FOR
DRAIN PIPE REQUIREMENTS INCLUDING THOSE DRAINS WITHOUT PIPES. GRAHAM COUNTY
3. FOR HORIZONTAL DRAINS.SEE HORIZONTAL DRAINS SPECIAL PROVISION (GT-6). STATION: -Y2- 26+50, 39' LT TO 28+75, 39'LT
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SMSE WALL ENVELOPE

NOT TO SCALE
(LOOKING AT WALL FACE)

THE WALL ENVELOPE DOES NOT ACCURATELY DEPICT THE
ACTUAL WALL FACE OF WALL #32 AT THE FOLLOWING LOCATION:
-Y2- STA. 63+27.91 TO 66+83.00, LT
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DocuSign Envelope ID: 8A5DB75C-02CD-4367-B5CC-FAF3B7DDC83E
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SMSE RETAINING WALL #32 INFORMATION E%ggg;\ 08/01/2022
OFFSET BOTTOM MINIMUM ESTIMATED | % DESIGN ToP OF | APPROX. WALL e i SO >
sTa. -y2- | FROM cL | © IGNRIASDHEED OF TOP OF MINIMUM SMSE WALL | sOIL NAIL | SOIL NAIL RI(EI\}IIS\IEFOSR'EFZIEXIE';IT DOCUMENT NOT CONSIDERED FINAL
TO WALL WALL LEVEL ING SMSE WALL HEIGHT "H" WALL WALL ar UNLESS ALL SIGNATURES COMPLETED
FACE PAD EMBEDMENT HE IGHT LENGTH L
58-90.00 | 38.50 2246.32 | 2222.27 2217.27 5.00 29.05 2246.32 29.05 | LQUER: D.exH OR & FL (MIN)
59:00.00 | 38.50 2245.52 | 2222.14 2217.14 5.00 28.38 2240. 48 23.34 | LQWER: D.exH OR & FL (WMD)
59-50.00 | 38.50 2241.53 | 2215.95 2209.95 6.00 31.58 2237.05 27.10 | LQUER: B.oxH OR & FL (MI)
60-00.00 38.50 2237.53 2208.66 2202.66 6.00 34,87 2233.89 31.23 | MR B O R et M)
60-50. 00 38.50 2233.54 2202.78 2195.78 7.00 37.76 2227.47 31.69 | MR B o R T M)
61-00.00 38.50 2229.79 2199. 42 2192.42 7.00 37.37 2223.79 31.37 | LOMER: 2.6XH OR B R W) SRECAST CONCRETE PANEL (TYP) ﬁ§$ggoa%EMENT
61+50.00 38.50 2226.13 2199.74 2193.74 6.00 32.39 2220.79 27.05 | LOMER: 2.6XH OR & Rl )
62+00.00 38.50 2222.47 2195, 45 2189.45 6.00 33.02 2218.01 28.56 LR B o o T (W) q/ /\/ ST B
62-50.00 | 38.5@0 | 2218.91 2189.60 2183.60 6.00 35. 31 2211.54 27.94 | LOMER: 2.6XH OR & R ) . R
LOWER: @.6XH OR 6 FT (MIN) S bbbl | ettt bl el
63:00.00 | 38.50 2215.33 | 2187.80 2181.80 6.00 33.53 2210. 37 28.57 | MER: B.6XH OR & FT (MIN) o ] _<5>
63+50.00 | 38.50 2211.18 | 2185.83 2179.83 6.00 31.35 2205.82 25.99 | LOMER: 0.9XH OR & FL (CMIN) e e
64-00.00 38.50 2207.60 2182.56 2176.56 6.00 31.04 2203. 04 26.48 | LOWER: 2.6XH OR € Rl () <5>;.'F: 1
64-50.00 | 38.50 | 2283.67 | 2177.07 2171.07 6.00 32.60 2200.08 29.81 | LR B & o M e
65-00.00 | 38.5@0 | 2199.42 | 2173.80 2167.80 6.00 31.62 2195.38 27.58 | LR B O o i FT (MDD e
LOWER: @.6XH OR 6 FT (MIN) oA A
65-50.00 | 38.50 2195.06 | 2172.91 2167.91 5.00 27.15 2191.60 23.69  |UPPER: @.8XH OR 18 FT (MIN) S A STEP TOP OF LEVELING PAD SO
66+00.00 38.50 2190.67 2171.52 2167.52 4.00 22.41 2188.47 20.21 ULPOPWEERT @0.'86XXHH OORR 16@ F,_-TT ((MMIINN)) y 67MIN /g REINFORCEMENT LAYERS BETWEEN
) LOWER: 0.6XH OR 6 FT _(MIN) ADJACENT PRECAST PA AR
66+50. 00 38.50 2186.28 2173.70 2170.70 3.00 15.58 2184.87 14,17 UPFERY 0.8 OF 10 1 (MIN) R AE%GEEB Ao %EIO?\/N NELS ARE
: @.6XH ( ) Ve

66-+68.08 38.50 2185.19 2174.23 2172.23 2.00 12.96 2185.19 12.96 | ohER Soxt OR 18 FT (MINY CIP UNREINFORCED 6" MIN
66:83.00 | 38.50 2183.38 | 2181.69 2179.69 2.00 3.96 2183.38 3.69 | LOWER: 0.6XH OR € FT (MIN) CONCRETE LEVELING PAD

¥ FOR DESIGN WALL HEIGHT "H" AND ADDITIONAL CONSTRUCTION
DETAILS. SEE SHEETS 3 AND 4

ALL TABLE DIMENSIONS ARE GIVEN IN FEET PRECAST PANELS
LEVELING PAD STEP DETAIL

FRONT SLOPE WALL EMBEDMENT
SLOPE IN FRONT OF STRUCTURES MINIMUM EMBEDMENT DEPTH
FILTRATION 6” MIN
COR WALLS 20 GEOTEXTILE(T_?E)_\\\i (TYP)
HORIZONTAL
FOR ABUTMENTS H/10 BEARING
3.0H: 1.0V WALLS H/10 PAD (TYP)
2.5H: 1.0V WALLS H/8.5
2.QH: 1.0V WALLS H/7
1.5H: 1.0V WALLS H/5
L.25H: 1.0V WALLS /4 PRECAST PANEL
1.QH: 1.0V WALLS H/3 JOINT DETAILS
NOTE ¢
1) MAINTAIN A MINIMUM BENCH WIDTH OF 1@.@ FT IN FRONT OF THE WALL FOR ITS ENTIRE LENGTH. NOT TO SCALE
2) MINIMUM EMBEDMENT DEPTH OF 2 FT, UNLESS LARGER DEPTHS DICTATED BY ABOVE TABLE.
3) MAXIMUM SLOPE OF 1H:1V WILL BE MAINTAINED ON FRONT SLOPES FOR THE ENTIRE LENGTH OF THE WALL.
4) SUBMIT WITH THE WALL DESIGN INTERNAL. EXTERNAL. AND GLOBAL STABILITY ANALYSES.
REFERENCE SPECIAL PROVISION GT-12 FOR SMSE WALL.
ESTIMATED SMSE WALL #32 QUANTITIES
SHORED MSE RETAINING WALL #32 24,390 SQ. FT.
PROJECT NO.: A-0009CC
GRAHAM COUNTY
STATION: -Y2- 58+90, 39' LT TO 66+83, 39' LT
ESTIMATED SOIL NAIL WALL QUANTITIES SHEFT 207 7
RETAINING | SOIL NAIL RETAINING WALLS SOIL NAIL SOIL NAIL Prepared in the Office of: RETAINING WALL #32
WALL # (SQUARE FEET) VERIFICATION TESTS | PROOF TESTS CAROLINAS 3
— 5 . - Cﬁ o O VNI AL SHORED MECHANICALLY
A GROUP STABILIZED EARTH (SMSE) WALL
* INCLUDES RETAINING WALL EMBEDMENT 2400 CROWNPOINT EXECUTIVE DRIVE
SUITE 800
CHARLOTTE, NC 28227 REVISIONS SHEET
PREPARED BY: R. KRAL DATE: 7/10/2022 (980) 339-8684 N?- BY DATE N:?. BY DATE NO.
REVIEWED BY: M. BREWER DATE: 7/10/2022 > 2 W32-2




DocuSign Envelope ID: 8A5DB75C-02CD-4367-B5CC-FAF3B7DDC83E
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A7ASPHALT CONCRETE PAVEMENT l \ I | 6" MIN DOCUMENT NOT CONSIDERED FINAL
BASE COURSE CAP \ SECTION ) UNLESS ALL SIGNATURES COMPLETED
—\f=—4" MIN
———————————2 —————————————————————————— v———————/——;— DOWEL
A
3 MIN —
UPPER REGION
L - REINFORCEMENT LENGTH== (TYP)
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' MIN || REINFORCEMENT (TYP)  \_ AGGREGATE
(TYP) |[f
6" MIN
I - PRECAST CONCRETE PANELS 0
5 FT MIN i | (SEE NOTES L
///////,/,—————-———-———-\\\\\\ i : AND SPECIAL PROVISION) -
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Lz BOTTOM
> | o OF wALL
o
w | m
L
W | =
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Ll
=
< PROVIDE MIN. 3"
= SHOTCRETE COVER OVER . BENCH _
Ll ALL SOIL NAIL 10’ MIN
a RE INFORCEMENT /
TOP OF —_ S i
LEVELING PAD  gsebaas FINISHED GRADE 1> |
i FRONT SLOPE VARIES ~~ “‘7
LS (1:1 MAX) ~ Y Y
)6 MIN [ EMBEDMENT
& MIN 2 MIN
(TYP)
CAST- IN-PLACE UNREINFORCED
CONCRETE LEVELING PAD
PERMANENT (SEE LEVELING PAD STEP DETAILS)
SOIL NAIL WALL T~ FOUNDATION
MATERIAL
SEE TYPICAL SECTION FOR DETAILS
SMSE WALL WITH SOTL NAIL WALL> % H PROJECT NO.: A-0005CC
GRAHAM COUNTY
-Y2- STA. 58+:90.00 TO -Y2- STA. 66+83.00, LT ' '
«SEE ROADWAY PLANS FOR FINISHED GRADE DETAILS. STATION: -Y2- 58+90, 39' LT TO 66+83, 39' LT
«xSEE SMSE RETAINING WALLS SPECIAL PROVISION REINFORCEMENT LENGTH REGUIREMENTS.
SHEET 3 OF 7
Prepared in the Office of: NORTH CAROLINA
CAROLINAS DEPARTMENT OF TRANSPORTATION RETAINING WALL #32
Cﬁ oRoUp | TIEAL DIVISION OF HIGHWAYS SHORED MECHANICALLY
A GROUP STABILIZED EARTH (SMSE) WALL
2400 CROWNPOINT EXECUTIVE DRIVE
SUITE 800 GEOTECHNICAL REVISIONS
CHARLOTTE, NC 28227 SHEET
PREPARED BY: R. KRAL DATE: 7/10/2022 (980) 339-8684 ENGINEERING UNIT NO. BY DATE |NO. BY DATE NO.
1 3
REVIEWED BY: M. BREWER DATE: 7/10/2022 > 2 W32-3




DocuSign Envelope ID: 8A5DB75C-02CD-4367-B5CC-FAF3B7DDC83E

NOTES:

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

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

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

D0 NOT USE FINE AGGREGATE IN THE REINFORCED ZONE OF RETAINING WALL =*32.

A SMOOTH ARCHITECTURAL FINISH IS REQUIRED FOR PRECAST CONCRETE PANELS FOR RETAINING WALL #*32.

A SEPARATION GEOTEXTILE IS REQUIRED AT THE BACK OF THE REINFORCED ZONE FOR RETAINING WALL *32.

BEFORE BEGINNING SMSE WALL DESIGN FOR RETAINING WALL #32, SURVEY WALL LOCATION AND SUBMIT A REVISED WALL PROFILE VIEW
(WALL ENVELOPE) FOR REVIEW. DO NOT START WALL DESICGN OR CONSTRUCTION UNTIL THE REVISED WALL ENVELOPE IS ACCEPTED.

DESICGN RETAINING WALL #32 FOR WALL HEIGCHTS EQUAL TO THE DESIGN HEIGHT (DIFFERENCE BETWEEN FINISHED GRADE/TOP OF WALL ELEVATION AND NAHl{AD—————%
BOTTOM OF WALL ELEVATION) PLUS EMBEDMENT (DIFFERENCE BETWEEN BOTTOM OF WALL ELEVATION AND TOP OF LEVELING PAD ELEVATION).

DESIGN RETAINING WALL #32 FOR THE FOLLOWING:
1)H = DESIGN HEIGHT + EMBEDMENT
2)DESICN LIFE = 795 YEARS

)
3) MAXIMUM FACTORED VERTICAL PRESSURE ON FOUNDATION MATERIAL = 6,100 PSF
4) MINIMUM MSE REINFORCEMENT LENGTH (L) = VARIES, SEE TABLE ON SHEET W32-2
5) MINIMUM SOIL NAIL REINFORCEMENT LENGTHS ARE BASED ON SNAIL.
6) MINIMUM EMBEDMENT DEPTH = 2 FT (MIN), SEE TABLE ON SHEET W32-2
7) REINFORCED ZONE AGGREGATE PARAMETERS:
AGGREGATE TYPE = UNIT WEIGHT FRICTION ANGLE COHESION
(y) (¢) (C)
PCF DEGREES PSF
COARSE 110 38 Y
FINE 115 34 Y

* SEE MSE RETAINING WALLS PROVISION FOR COARSE AND FINE AGGREGATE
MATERIAL REQUIREMENTS.

9) IN-SITU ASSUMED MATERIAL PARAMETERS:

MATERIAL TYPE UNIT WEIGHT FRICTION ANGLE COHESION
Q%L DEG%EES (ggé
BACKFILL 120 32 0
FOUNDATION 120 32 0

DESIGN RETAINING WALL #*32 FOR A LIVE LOAD (TRAFFIC) SURCHARGE.

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

UTILITIES MAY INTERFERE WITH MSE AND SOIL NAIL REINFORCEMENT FOR RETAINING WALL *32.

00 NOT PLACE LEVELING PAD CONCRETE, AGCGCREGATE OR REINFORCEMENT FOR MSE WALL PORTION OF RETAINING WALL #32 UNTIL

EXCAVATION DIMENSIONS AND FOUNDATION MATERIAL ARE APPROVED.
FOR HANDRAILS ON THE TOP OF THE RETAINING WALL, SEE ROADWAY PLANS FOR FENCE ATTACHMENT DETAILS.
FOR SOIL NAIL RETAINING WALLS., SEE SMSE RETAINING WALL SPECIAL PROVISION.

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

PIPES, INLETS OR

TOP OF P
SOIL NAI

SHOTCRETE FACING

ERMANENT
L WALL

STEEL BAR (TYP)

8”MIN (TY

PROVIDE MIN. 3"
SHOTCRETE COVER )
OVER ALL SOIL NAIL i )
REINFORCEMENT

BOTTOM OF PERMANENT SOIL NAIL WALL

TOP OF LEVELING PAD

Y}
|

NO.
AGGREGATE SHOULDER DRAIN

REQUIRED FOR THE RETAINING WALL IN ACCORDANCE WITH THE TEMPORARY SHORING PROVISION. SEE TRAFFIC CONTROL PLANS. IN ACGRECATE SHOULDER DRAIN —
LOCATIONS WHERE "PERMANENT SOIL NAIL WALL”IS USED, PAYMENT WILL NOT BE MADE FOR “TEMPORARY SHORING”FOR TRAFFIC CONTROL. STANDARD DRAWING NO. 316.02

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

EMBEDMENT LISTED.

WHERE APPLICABLE., DESIGN SOIL NAIL WALL REINFORCEMENT INCLINATION TO ACCOUNT FOR
EXISTING OR FUTURE UTILITY CONFLICTS BEHIND THE SOIL NAIL WALL. VERIFY UTILITY LOCATION
AND ELEVATION BEFORE BEGINNING SOIL NAIL WALL DESIGN OR CONSTRUCTION.

"TOP OF SOIL NAIL WALL" AS SHOWN IN THE WALL ENVELOPE REPRESENTS THE APPROXIMATE GRADE
ELEVATION AT A DISTANCE OF @.5 TIMES THE PROPOSED WALL HEIGHT ("H") AT THAT STATION OR
ELEVATION AT THE TOP OF THE EXISTING WALL.

THE ESTIMATED SOIL NAIL WALL QUANTITY IS BASED ON O.6 TIMES "H" (SMSE DESIGN HEIGHT)
INCLUDING THE MINIMUM EMBEDMENT LISTED IN THE DESIGN TABLE ON SHEET W32-2. THESE VALUES
ARE PROVIDED AS AN ESTIMATE ONLY AND MAY VARY DUE TO SITE CONDITIONS.

THE SOIL NAIL WALL DESICNER IS RESPONSIBLE FOR DETERMINING GCLOBAL STABILTIY BASED ON THE
FINISHED SMSE wALL. A MINIMUM FACTOR OF SAFETY OF 1.35 IS REQUIRED FOR GLOBAL
STABILITY. SUBMIT THESE RESULTS WITH THE WALL DESICN PACKAGE. VERIFY UTILITY LOCATIONS
AND ELEVATIONS BEFORE BEGINNING MSE WALL DESIGN OR CONSTRUCTION.

CONTRACTOR SHALL BE MADE AWARE THAT GRAVELLY SOILS AND BOULDER FILL WERE USED IN THE EXISTING
ROADWAY EMBANKMENT AND MAY BE ENCOUNTERED DURING SOIL NAIL WALL CONSTRUCTION.

SPECIAL NOTES:

UNDERCUTTING COLLUVIAL AND ALLUVIAL SOILS BELOW THE SMSE WALL IS REQUIRED AS SHOWN ON SHEET W32-6.

USE UNDERCUT EXCAVATION TO REMOVE SOILS AS DIRECTED BY THE ENGINEER. PLACE GEOTEXTILE FOR SOIL
STABILIZATION WHEN NEEDED IN THE BOTTOM OF THE EXCAVATION AND BACKFILL WITH SUITABLE EMBANKMENT
MATERIAL. FOR UNDERCUT EXCAVATION SEE STANDARD SPECIFICATIONS. UNDERCUT EXCAVATION AND GEOTEXTILE
FOR SOIL STABILIZATION WILL BE PAID AS SEPARATE ADDITIONAL QUANTITIES.

EXTEND SOIL NAIL SHORING TO BOTTOM OF UNDERCUT EXCAVATION.DESIGN SOIL NAIL SHORING FOR THE
HEIGHT EQUAL TO THE DIFFERENCE BETWEEN THE EXISTING ROADWAY GRADE AND THE BOTTOM OF THE UNDERCUT
EXCAVATION. SOIL NAIL SHORING FOR UNDERCUT EXCAVATION WILL BE PAID IN ACCORDANCE WITH THE
TEMPORARY SOIL NAIL SHORING FOR COLLUVIAL UNDERCUT SPECIAL PROVISION.

THE COLLUVIAL SOILS ARE SUITABLE FOR USE AS EMBANKMENT BUT WILL REQUIRE SIGNIFICANT DRYING TO
ACHIEVE THE REQUIRED DENSITY.DO NOT USE COLLUVIAL SOILS IN THE UPPER 3 FEET OF EMBANKMENT DUE TO
THE PRESENCE OF BOULDERS AND COBBLES.NO ADDITIONAL COMPENSATION WILL BE PROVIDED TO DRY
COLLUVIAL SOILS OR FOR DOUBLE-HANDLING SOILS.

CONTROL GROUNDWATER DURING AND AT THE BOTTOM OF UNDERCUT EXCAVATION USING DITCHING, SUMPS, AND
PERMANENT SHOULDER DRAINS AS DIRECTED BY THE ENGINEER. OUTLET SHOULDER DRAINS EVERY 50 TO 100 FEET
AS DIRECTED BY THE ENGINEER.

PREPARED BY: R. KRAL DATE: 7/10/2022

REVIEWED BY: M. BREWER DATE: 7/10/2022
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EDocuSigned by:
8AD703B2A8484F4...

08/01/2022

ENGINEER

SIGNATURE DATE

SIGNATURE

DATE

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED

EPOXY COATED OR ENCAPSULATED

SOIL NAIL (TYP)

GROUT (TYP)

DRILL HOLE DIA.(TYP)\::/\Zr

6" - 10

6”MIN (TYP)

INCLINATION

ANGLE (TYP)

12 DEGREES MIN

AIL WALL - TYPICAL SECTION

NOT TO SCALE

GRADE «—=+—t + OVERHANG GRADE «—=+—t + OVERHANG
ELEVATION ELEVATION
FINISHED GRADE ~  CAST-IN-PLACE FINISHED GRADE* 1 CAST-IN-PLACE
REINFORCED REINFORCED
q CONCRETE COPING CONCRETE COPING
PAVEMENT % PAVEMENT
% SECTION — DOWEL SECTION 4"MIN —= |«
—| |=——PANEL THICKNESS (¢ < PANEL THICKNESS (t)
4_———‘;g%Q€§%%§
AT THE CONTRACTOR’S OPTION, CONNECT COPING TO PANELS
WITH DOWELS OR EXTEND COPING DOWN BACK OF PANELS.
XSEE ROADWAY PLANS FOR FINISHED GRADE DETAILS.

PROJECT NO.: A-0009CC
GRAHAM COUNTY
STATION: -Y2- 58+90, 39' LT TO 66+83, 39' LT

SHEET 4 OF 7
Prepared in the Office of: NORTH CAROLINA
CAROLINAS DEPARTMENT OF TRANSPORTATION RETAINING WALL #32
Cﬁ CEOTECHNICAL DIVISION OF HIGHWAYS SHORED MECHANICALLY

A GROUP STABILIZED EARTH (SMSE) WALL

2400 CROWNPOINT EXECUTIVE DRIVE
SUITE 800
CHARLOTTE, NC 28227
(980) 339-8684

GEOTECHNICAL

ENGINEERING UNIT

REVISIONS

SHEET

NO. BY

DATE [NO.

BY

DATE

NO.

3

W32-4
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DocuSign Envelope ID: 8A5DB75C-02CD-4367-B5CC-FAF3B7DDC83E

2,250 BEGIN RETAINING WALL #32 ]  ENGINEER ENGINEER
THE WALL ENVELOPE DOES NOT ACCURATELY DEPICT THE S T S,
ACTUAL WALL FACE OF WALL #32 AT THE FOLLOWING LOCATION: 38.5'LT _== f%?‘fg{é’é’s"}a;f%"g
-Y2- STA. 26 +50.00 TO 27+50.52, LT === i seaL 7y 2
2,240 == = i 042642 | 3
% oo S
4
2,230 E%\ 08/01/2022
DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED
2,220
— TOP OF WALL - ESTIMATED SOIL NAIL SHORING QUANTITIES
/gO//
2,210 _ TR RETAINING SOIL NAIL SHORING SOIL NAIL SOTL NAIL
P T ——— WALL # (SQUARE FEET) VERIFICATION TESTS | PROOF TESTS
—] == <= 32 6,120 2 15
2,200 EXISTING | =~ == APPROXIMATE COLLUVIAL CONTINGENCY 3,000 2 10
GROUND EXTENTS AT BORING
_ LOCATIONS,
A5 - SEE INVENTORY
2,190|\p RETAINING - ESTIMATED QUANTITIES
NALL #32 == UNDERCUT EXCAVATION 4,150 CY
66 +83.00 =
—12181.69 Z UNDERCUT EXCAVATION (CONTINGENCY) 4,000 CY
2 180 38.5'LT _ - GEOTEXTILE FOR SOIL STABILIZATION 1,190 SY
* /// GEOTEXTILE FOR SOIL STABILIZATION (CONTINGENCY) 1,500 SY
-~ SELECT GRANULAR MATERIAL 1,190 CY
SELECT GRANULAR MATERIAL (CONTINGENCY) 1,500 CY
2,170 / BOTTOM OF SOIL SOIL NAIL SHORING SHOULDER DRAIN 1,600 LF
NAIL WALL /WALL FOR COLLUVIAL AND CONCRETE PAD FOR SHOULDER DRAIN PIPE OUTLET 8 EA
— EMBEDMENT ALLUVIAL UNDERCUT HORIZONTAL DRAINS (CONTINGENCY) 400 LF
2,160/3 EXCAVATION
] SOIL NAIL SHORING FOR COLLUVIAL
UNDERCUT EXCAVATION
| | | | | | | | | | | | | | |
67 +00 66+00 65+00 64 +00 63+00 62 +00 61+00 60+00 59+00 58+ 00
APFPROXIMATE ENVELOFE SHUORING FUOR UNDERCUT
NOT TO SCALE '
(LOOKING AT WALL FACE)
SHORING AND UNDERCUT LIMITS L SHORING AND lg
O UNDERCUT LIMITS ]Lg
BEGIN RETAINING WALL #32— . - ®
-Y2- 58+90.00, 38 5RT_ ¢ _ L ————=—_ O a)
F_——— S~ <
| — ~ y4
PROP. SHOULDER
BERM GUTTER -Y2- 63+22
END SBG
____c____i____g_____c____c__/;___L___ c c END RETAINING WALL #32
— T c -Y2- 66 +83.00, 38.5'RT
L — BFDPS _ — — < - c _ 5
S - N a R S g o o — ]
2 \ \ | | | AT -
// , ‘ \ 1 [ S |
= B
\ -Y2- NC 28 — =
sC RET™ &~ s
Y2~ PC_63+27.9I o 9 SEnea Sy
A 8 PROJECT NO.: A-0009CC
GRAHAM COUNTY
oHURING AND UNDERCUT LIMITS SKETCH STATION: -Y2- 58+90, 39' LT TO 66+83, 39' LT
SHEET 5 OF 7
SCALE: D" = 1" . .
Y2; STA. 87-98.53 T0 -Y2- STA. 89:73.06. LT Prepared in the Office of: RETAINING WALL #32
CAROLINAS
Cﬁ o AL SOIL NAIL SHORING FOR
A GROUP UNDERCUT EXCAVATION
2400 CROWNPOINT EXECUTIVE DRIVE
SUITE 800 REVISIONS
PREPARED BY: R. KRAL DATE: 7/10/2022 CHA(g;ggg’9|?56283227 NO. BY DATE |NO. BY bATE | NO.
REVIEWED BY: M. BREWER DATE: 7/10/2022 ; j W32-5




DocuSign Envelope ID: 8A5DB75C-02CD-4367-B5CC-FAF3B7DDC83E

TOP OF SOIL NAIL SHORING —%pr . GESJE&?\SSAL ENGINEER
‘\\“““‘C'/'\'Ag"' ‘0,
Bl £ % seAL 7% 3
[ = 4 Ty 042642 [ 3
D P EPOXY COATED OR ENCAPSULATED "',,fo‘c’VGINE‘&\,f
STEEL BAR (TYP) 'l"ie,é;l‘?zug‘-“&\\“\
SOIL NAIL (TYP) E%\ 08/01/2022
] SHOTCRETE"TEMP?TRYAPR)Y FACING 220 BADmSBZQ?éﬁfL\FTﬁ]RE DATE SIGNATURE DATE
o e o DOCUMENT NOT CONSIDERED FINAL
’ ’ o S UNLESS ALL SIGNATURES COMPLETED
DRILL HOLE DIA. (TYP;
6”- 10"
HANDRAIL EXISTING GROUND
BAR CENTRALIZER (TYP) \H _
0.020 0.020 {
L \\, — —  ———— — >
———— DRAIN STRIPS SPACED RETAINING WALL #32 ////
INTO DRAINAGE STRIPS AS NEEDED v
i -ROADWAY EMBANKMENT -
6”MIN (TYP) //
7
BOTTOM OF SOIL //
NALL SHORING INCLINATION ANGLE (TYP) /
J 12 DEGREES MIN //
g ”'
7 BOTTOM OF SOIL NAIL WALL/  __——""
EXTEND DRAIN STRIPS /r/ SMSE WALL EMBEDMENT /////
TO SHOULDER DRAINS // ///// _
1.5:1 (OR FLATTER) FRONT SLOPE A | 4 - CQLLU\’\M
WITH 10’ BENCH (MIN) WITH v F— -
AGGREGATE SHOULDER DRAIN COIR FIBER MATTING R T N -
STANDARD DRAWING NO. 816.02 1 V4 -
05/21 ~ )
SOIL NAIL SHORING - TYPICAL SECTION S ALLU\’\M
NOT 10 SeARE /“—BEARING ZONE OF T )
/- INFLUENCE LINE_——~X_soIL NAIL SHORING T
Y2 / = FOR COLLUVIAL AND - -
e p S =T ALLUVIAL UNDERCUT_ _——~ RES\DUA
— 7 T EXCAVATION_ ———"~ - -
END OF SMSE RETAINING WALL e -7 =7 TS
PERMANENT SHORING 2,190 7 ; - JESE ROCE —
r-—\\\\— / /// /////// /////// ////E///;//N/E ROC\(’
12,180 GEOTEXTILE " " //// =M=103T ALL
FOR SOIL N T =T /////: /= -
EXISTING I STABILIZATION - - /=
GROUND - —=
12,170 BOTTOM OF UNDERCUT
T~ EXCAVATION
\\ y I
N /o 2,160
AN / 1.5 UNDERCUT EXCAVATION - [TYRPICAL SECTION - RETAINING WALL #32
\\ I/ e NOT TO SCALE
\\ /I _,_2 150 1YY221 SSTTAQDD 5675++q788un5432 TTOO 1YY221 SSTTAQDD 56q6++7833uu@@6@9 LLTT
\\J B
SOIL NAIL SHORING FOR
COLLUVIAL UNDERCUT 12,140 PROJECT NO.: A-0009CC
EXCAVATION GRAHAM COUNTY
| | | | | | STATION: -Y2- 58+90, 39' LT TO 66+83, 39' LT
150 125 100 75 50 25 CL SHEET 6 OF 7
APPROXIMATE CROSS SECTION Prepared in the Office of:
SHORING FOR UNDERCUT AT SHORING WALL TURN CAROLINAS RETAINING WALL #32
Cﬁ O AL SOIL NAIL SHORING FOR
(LOOKING ANETSHT[?RISNCSLVEALL FACE) =4 GROUP UNDERCUT EXCAVATION
2400 CROWNPOINT EXECUTIVE DRIVE
SUITE 800 REVISIONS
PREPARED BY: R. KRAL DATE: 7/10/2022 CHA(g;g.)r;g’gl?;:6283227 NO. BY DATE |NO. BY DATE SN%I.ET
REVIEWED BY: M. BREWER DATE: 7/10/2022 ; j W32-6




DocuSign Envelope ID: 8A5DB75C-02CD-4367-B5CC-FAF3B7DDC83E

GEOTECHNICAL
ENGINEER ENGINEER
“\\\3\\\\;“9'!'5'; 'é; ;', ,,
SSaEssi b
DRAIN INCLINATION ANGLE (TYP) i gL 7 2
(SEE NOTE 1) Ty 042642 ; 3
eSS
l'll"gllle;ll-ngl'l\}t\\\
Eﬁ ;g 08/01/2022
/\/ PIP E E ND CAP BADmSBZQ?éﬁfL\FT‘bhE DATE SIGNATURE DATE
‘ DOCUMENT NOT CONSIDERED FINAL
RETAINING WALL FACING =] PVC DRAIN PIPE, UNLESS ALL SIGNATURES COMPLETED

SCHEDULE 40 OR 80
(SEE NOTE 2)—

(TYPICALLY CIP CONCRETE)
RETAINING WALL FACE ————=

EXTEND SOLID PVYC SECTION THROUGH
RETAINING WALL FACE AND SINGLE FACED \ '
CONCRETE BARRIERWHERE APPLICABLE N

DRAIN PIPE DIA.

15" - 2"(TYP) j%
SINGLE FACED PRECAST

CONCRETE BARRIER,
IF APPLICABLE

— DRILL HOLE

PVl
SO%%N = ¢ DIAVETER 3"(TYP.)

% |~ GEOCOMPOSITE SHEET DRAIN

FINISHED GRADE 7\/,,
6:/ (HV)OR FLATTER

(FRONT SLOPE)

SEE ROADWAY PLANS

RETAINING WALL HORIZONTAL DRAIN

DRAIN INCLINATION ANGLE (TYP)

Aj (SEE NOTE 1)
|
]

\\‘w\»\‘wmwmm‘
mmmum\m

TTTTTeeeniie
TTTTTO \W L

Tl

SLOPE FACE

1100000008

PVC DRAIN PIPE, £ NOTE !
ol SCHEDULE 40 OR 80 JRILL HOLE LENGTH (SE

e PTTTI00000
errTTTTTrTovIen T

e PTTTTTTO0TI0 i ann1q00000000000I
»\WHW“MHM\‘H\“ il W\m“\\‘\\\
»w.\n‘.‘w\‘.\m\\\\“u\lw \\\m\\\\\““"“‘”““ ‘ / // E END CA/
‘ 1110000000000
SATTUATIE

1!

| “H\“\‘.”H“H‘.“U‘.\\\\“\\\\‘ '
e 11 10A0A0ANAS
100 T
JINVAVARE Al

SEAL ALL AROUND DRAIN PIPE
WITH A METHOD ACCEPTABLE
IO THE ENGINEER

IOI —_

QUIRED ~

SLOPE FACE

HORIZONT AL DRAIN

SLOPE HORIZONTAL DRAIN

*EXTEND SOLID PVC SECTION TO CONNECT PIPE TO A
DRAINAGE SYSTEM OR DISCHARGE WATER AS DIRECTED

—— GRADE FOR HORIZONT AL DRAIN
(TOE OF SLOPE)

ELEVATION ABOVE GRADEX

NOTE 5: EXAMPLE CROSS-SECTION WITH SLOPE HORIZONTAL DRAIN
I. SEE ROADWAY SUMMARY SHEETS FOR APPROXIMATE KNOWN HORIZONTAL DRAIN LOCATIONS.ELEVATIONS,
INCLINATION AND LENGTHS. ADDITIONAL DRAINS MAY BE REQUIRED AS DETERMINED BY THE ENGINEER. *SEE NOTE 1 FOR DRAIN ELEVATIONS ABOVE (OR BELOW) GRADE PROJECT NO.- A-0009CC
2. DRAIN PIPES MAY BE OMITTED FOR SOME HORIZONTAL DRAINS. SEE ROADWAY SUMMARY SHEETS FOR GRAHAM COUNTY
DRAIN PIPE REQUIREMENTS INCLUDING THOSE DRAINS WITHOUT PIPES.
3. FOR HORIZONTAL DRAINS.SEE HORIZONTAL DRAINS SPECIAL PROVISION (GT—-6). STATION: -Y2- 58+90, 39'LT TO 66+83, 39' LT
SHEET 7 OF 7
: ., NORTH CAROLINA
Prepared in the Office of: DEPARTMENT OF TRANSPORTATION RETAINING WALL #32
CAROLINAS DIVISION OF HIGHWAYS SOIL NAIL SHORING FOR
> GEOTECHNICAL UNDERCUT EXCAVATION
A GROUP
2400 CROWNPOINT EXECUTIVE DRIVE GEOTECHNICAL
SUITE 800 REVISIONS SHEET
PREPARED BY: R. KRAL DATE: 7/10/2022 CHARLOT[E, NC 28227 ENGINEERING UNIT NO. BY DATE |NO. BY DATE NO.
(980) 339-8684 1 3 W32-7
REVIEWED BY: M. BREWER DATE: 7/10/2022 2 4




DocuSign Envelope ID: 8A5DB75C-02CD-4367-B5CC-FAF3B7DDC83E

RETAINING WALL #33: v,

PROP. SINGLE FACED J
CONCRETE BARRIER

PROP. RETAINING WALL #33

BEGIN -Y2- STA. 63+75.00
END -Y2- STA. 66+03.00

EXISTING ROW BOUNDARY

RETAINING WALL #33 - PLAN

NOT TO SCALE

RETAINING WALL #33 — ENVELOPE

NOT TO SCALE
(LOOKING AT FACE OF WALL)

PREPARED BY: R. KRAL

DATE: 7/9/2022

REVIEWED BY: M. BREWER

DATE: 7/9/2022

RETAINING WALL #33 ENVELOPE AND WALL LAYOUT PROVIDED BY
TGS ENGINEERS, INC.

2,230 THE WALL ENVELOPE DOES NOT
ACCURATELY DEPICT THE ACTUAL
— WALL FACE OF WALL #33 AT THE
2220 FOLLOWING LOCATION:
g -Y2- STA. 63+75.00 TO 66+03.00, RT
— g, s g
2,210 35 88 Sk B
S A= - 32 /220652
N Ol I ©O|N 21.5'RT
NSRS s — — — — ———=F"
2 200 N // FINISHED GRADE //8 .
2 f o2, %
- N \\4\5\’\/”/ 2 <N
5’ i o 0|
- 8' 8';? ol
: +ox
2,180 g2 @<
o
2,170
2,160
| ! | ! | ! | ! | | ! | ! | !
67+ 00 66+ 00 65+ 00 64+ 00 63+ 00 62+ 00 61+00 60+ 00

DocuSigned by:
Eﬁ ;g 08/01/2022
8AD703B2A8484F4...

GEOTECHNICAL
ENGINEER

TTIT A

L/}

ENGINEER

SIGNATURE DATE

SIGNATURE DATE

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED

HANDRAIL
12" EXTENSION

SINGLE FACED
CONCRETE BARRIER

DETAIL FOR WALL #33

NOT TO SCALE

N \‘;\ o
% 4" CONCRETE - ‘g@‘\
2 , DITCH '
_|<9,—6”= / \(
g 8’ ﬂ-ll |
é < - Y !
- FDPS \\ - / //
w \ ‘II I //
O l/ \\\\ //.//
w \ ””,,——>""
Q| 0.04 RETAINING WALL 33
w ~~—— \

-Y2- STA. 63+75.00 TO -Y2- STA. 66+03.00, RT

ESTIMATED SOIL NAIL WALL QUANTITIES

RETAINING | SOIL NAIL RETAINING WALLS SOIL NAIL SOIL NAIL
WALL NO. (SQUARE FEET) VERIFICATION TESTS | PROOF TESTS
33 1,570 ¥ 1 5
HORIZONTAL DRAINS (CONTIGENCY) 115 LF
* INCLUDES RETAINING WALL EMBEDMENT
SOIL NAIL RETAINING WALL #33
OFFSET | ELEV. o BOW TOP OF ESTIMATED WALL
STa. -Y2- |FROM -Yy24 TOP OF FINISHED | LEVELING WAL L DESIGN
(RT) FT. WAL L GRADE PAD FMBEDMENT FT. | HEIGHT "H"
63-75. 00 21,50 2206, 52 2206, 52 2205, 52 1.00 .00
54 -00. 00 21.50 2204 .87 2004, 34 2203, 34 1.00 1. 00
54+50. 00 21.50 2203, 96 2200, 06 2199, 06 1.00 3,90
55-00. 00 21.50 2204, 30 2195.81 2194.81 .00 3. 49
65-50. 00 21.50 2204, 96 2191. 45 2190, 45 1.00 13.51
56-00. 00 21.50 2187.83 2187.06 2186.06 1.00 1. 00
56-03. 00 21.50 2186. 80 2186, 80 2185, 80 1.00 .00

BOW = BOTTOM OF WALL
ALL MEASUREMENTS ARE IN FEET

PROJECT NO.: A-0009CC

GRAHAM COUNTY

RETAINING WALL #33: -Y2-63+75, 22' RT TO 66+03, 22' RT

SHEET 1 OF 3

Prepared in the Office of:

CAROLINAS
y GEOTECHNICAL
> GROUP

2400 CROWNPOINT EXECUTIVE DRIVE
SUITE 800
CHARLOTTE, NC 28227
(980) 339-8684

DEPARTMENT OF TRANSPORTATION

NORTH CAROLINA

DIVISION OF HIGHWAYS

RETAINING WALL #33
SOIL NAIL RETAINING WALL

GEOTECHNICAL

REVISIONS

ENGINEERING UNIT [w

BY DATE |NO.

BY DATE

3

4

SHEET
NO.

W33-1




DocuSign Envelope ID: 8A5DB75C-02CD-4367-B5CC-FAF3B7DDC83E

EXISTING RIGHT OF WAY

6" MIN (TYP)

VARIES
SEE ROADWAY PLANS
\\
S CONCRETE DITCH*
\\
N
o TOP OF WALL
~ (SEE NOTE FOR HANDRATIL
EXISTING/FINISHED GRADEk N o ON TOP OF WALL)
S | EXTENSION
N s [2"MIN WITH DITCH
A
R
Y
\\ A A
CONSTRUCTION VOID ~ ,
N
X\
BOND BREAKER WITH DITCH% 3 I
GRADE ELEVATION RN
v’ AN
EPOXY COATED OR ENCAPSULATED <
STEEL BAR (TYP) S NAIL HEAD (TYP)
/ N
N
N
N
N
SOIL NAIL (TYP) N
N
SHOTCRETE _§ |. o
4 MIN : N
GROUT (TYP) | N
% AR
GEOCOMPOSITE SHEET DRAINS - \ F CIP REINFORCED " N
@ 10’ MAX HORIZONTAL SPACING CONCRETE FACE i %
e % —
<| o
> L <
DRILL HOLE DIA.(TYP) = =
6" - 10" = .
— | =
Sl2 0 |F
| < =
2= |z
il =
=2 |2
= =
O < WALL FACE S
= %)
S L
i ()
(/) E 8//
CENTRALIZER (TYP) 2= MIN
<|™M é
= [
|
< E
&) f
—
|_
(s
L
>

SINGLE FACED PRECAST
CONCRETE BARRIER

INCLINATION ANGLE (TYP)
12z DEGREES MIN

FINISHED GRADE®k
b:1 (H:V) OR FLATTER

BOTTOM OF WALL ——

TOP OF LEVELING PAD —

I
\

LEVELING PAD;

WALL EMBEDMENT

12”MIN
©”MIN
AGGREGATE SHOULDER DRAIN
NO. 57 STONE IN ACCORDANCE WITH ROADWAY

STANDARD DRAWING NO. 816.02

SOLL NAIL WALL - TYPICAL SECTION

H*SEE CONCRETE DITCH BEHIND WALL DETAILS.
RKSEE PLANS FOR FINISHED GRADE.

GEOTECHNICAL
ENGINEER ENGINEER

“‘““lll""’
QR

\
T

DocuSigned by:
Eﬁ ;g 08/01/2022
8AD703B2A8484F4...

SIGNATURE DATE SIGNATURE DATE

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED

NOTES:

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

FOR SINGLE FACED PRECAST CONCRETE BARRIER, SEE ROADWAY PLANS AND SECTION 857 OF THE
STANDARD SPECIFICATIONS.

A HANDRAIL IS REQUIRED ON TOP OF RETAINING WALL #33. SEE ROADWAY PLANS FOR FENCE
ATTACHMENT DETAILS.

BEFORE BEGINNING SOIL NAIL WALL DESIGN FOR RETAINING WALL #3353, 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 #33 FOR THE FOLLOWING:
1) DESIGN HEIGHT (H) = WALL HEIGHT + WALL EMBEDMENT
2) DESIGN LIFE = 75 YEARS
3) MINIMUM WALL EMBEDMENT ELEVATION = VARIES (MIN.1 FT BELOW PROPOSED FINISHED GRADE
ELEVATION)
4) IN-SITU ASSUMED VERY DENSE RESIDUAL SOIL PARAMETERS:
UNIT WEIGHT, y = 125 PCF
FRICTION ANGLE, ¢ = 36 DEGREES
COHESION, c = O PSF
5) IN-SITU ASSUMED WEATHERED ROCK (META-GRAYWACKE & META-SILTSTONE) PARAMETERS:
UNIT WEIGHT, y = 135 PCF
FRICTION ANGLE, ¢ = 32 DEGREES
COHESION, ¢ = 500 PSF
©) IN-SITU ASSUMED CRYSTALLINE ROCK (META-GRAYWACKE) PARAMETERS:
UNIT WEIGHT,y = 170 PCF
FRICTION ANGLE, ¢ = 34 DEGREES
COHESION, ¢ = 1,000 PSF
7) WHERE ROCK IS ENCOUNTERED IN THE WALL ENVELOPE, DESIGNERS SHOULD REFER TO THE FHWA
PRESUMPTIVE STRENGTH PARAMETERS OR OTHER REPRESENTATIVE AND REPEATABLE VALUES AND
PROVIDE SOURCE REFERENCES IN THEIR DESIGN SUBMITTAL.

WHEN ANALYZING FOR INFINITE SLOPE CONDITIONS, DESIGNERS SHOULD ANALYZE UP TO TWO (2)
TIMES THE WALL HEIGHT BEHIND THE WALL FACE FOR FAILURE PLANE SEARCHES. THIS INFORMATION
SHOULD BE INCLUDED WITH THE DESICN SUBMITTAL.

EXISTING OR FUTURE OBSTRUCTIONS SUCH AS FOUNDATIONS, GUARDRAIL, FENCE OR HANDRAIL POSTS,
PAVEMENTS, PIPES, INLETS OR UTILITIES MAY INTERFERE WITH SOIL NAILS FOR RETAINING WALL
#33.

THE EXISTING RIGHT OF WAY (ROW) BOUNDARY VARIES FROM THE FACE OF RETAINING WALL #33.SEE
THE ROADWAY PLANS FOR OFFSET DISTANCES FROM THE FACE OF RETAINING WALL #33. SOIL NAILS
MAY NOT BE INSTALLED BEYOND THE EXISTING ROW BOUNDARY. SEE “SOIL NAIL WALL - TYPICAL
SECTION”"DETAIL.

IF GROUNDWATER IS ENCOUNTERED BEHIND THE FACE OF RETAINING WALL #33, HORIZONTAL DRAINS
MAY BE REQUIRED AS DIRECTED BY THE ENGINEER. FOR HORIZONTAL DRAINS, SEE THE RETAINING
WALL HORIZONTAL DRAIN DETATIL.

WHERE ROCK IS PRESENT IN THE WALL ENVELOPE, CONTROLLED BLASTING IS RECOMMENDED, BUT NOT
REQUIRED, TO MAINTAIN THE NEAT EXCAVATION LINE.VOIDS, RESURTING FROM BLASTING OR
EXCAVATING, THAT EXTEND BEYOND THE NEAT LINES ARE TO BE FILLED WITH A COMBINATION OF
SHORT SOIL NAILS, WELDED WIRE, AND SHOTCRETE, AT THE DISCRETION OF THE ENGINEER. THE
COSTS ASSOCIATED WITH THIS WORK WILL BE CONSIDERED INCIDENTAL TO WALL CONSTRUCTION
AND NO ADDITIONAL COMPENSATION WILL BE MADE.FOR BLASTING, SEE THE BLASTING PROVISION.

WHERE CONSTRUCTION VOIDS EXIST ALONG THE TOP OF RETAINING WALL #33, THE CONTRACTOR
SHOULD BE PREPARED TO FORM THE CANTILEVERED SECTION OF THE CIP REINFORCED CONCRETE
FACE TO THE TOP OF WALL ELEVATION. THE CONSTRUCTION VOID SHOULD BE FILLED WITH
CONCRETE OR SHOTCRETE PRIOR TO CONSTRUCTION OF THE CONCRETE DITCH. ADDITIONAL WALL
FACE REINFORCEMENT OR SOIL NAILS MAY BE REQUIRED FOR TALLER THAN TYPICAL CANTILEVER
FACE HEIGHTS.

GROUND MAY NOT EXIST ABOVE THE BOTTOM OF THE WALL IN SOME PORTIONS OF THE WALL
ENVELOPE. USE CONVENTIONAL GRADING, TEMPORARY WALL, OR OTHER METHOD ACCEPTABLE TO THE
ENGINEER TO CREATE GROUND ABOVE EXISTING GRADE IN ORDER TO CONSTRUCT THE SOIL NAIL

WALL. THE CONTRACT UNIT PRICE FOR SOIL NAIL RETAINING WALLS WILL BE FULL COMPENSATION
FOR THIS WORK, IF REQUIRED.

PROJECT NO.: A-0009CC
GRAHAM COUNTY
RETAINING WALL #33: -Y2-63+75, 22' RT TO 66+03, 22' RT

PREPARED BY: R. KRAL

REVIEWED BY: M. BREWER

SHEET 2 OF 3
Prepared in the Office of: NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION RETAINING WALL #33
CAROLINAS
CE SO TECHNICAL DIVISION OF HIGHWAYS SOIL NAIL RETAINING WALL
A GROUP
2400 CROWNPOINT EXECUTIVE DRIVE GEOTECHNICAL
SUITE 800 REVISIONS SHEET
DATE: 7/9/2022 CHARLOTTE, NC 28227 EN GINEERIN G UNI T NO. BY DATE |[NO. BY DATE | NO.
(980) 339-8684 1 3 W33-2
DATE: 7/9/2022 5 2




DocuSign Envelope ID: 8A5DB75C-02CD-4367-B5CC-FAF3B7DDC83E

SEE

NOTES:

FINISHED GRADE 7\/,,
6:/ (HV)OR FLATTER
(FRONT SLOPE)

PVYC DRAIN PIPE,
SCHEDULE 40 OR 80
(SEE NOTE 2)—

RETAINING WALL FACING 2
(TYPICALLY CIP CONCRETE)

RETAINING WALL FACE

EXTEND SOLID PVYC SECTION THROUGH
RETAINING WALL FACE AND SINGLE FACED \ '
CONCRETE BARRIERWHERE APPLICABLE N

DRAIN PIPE DIA.

15" - 2"(TYP) j%
SINGLE FACED PRECAST

CONCRETE BARRIER, /
IF APPLICABLE

— DRILL HOLE

by = 2 :
SO N DIAMETER 3'(TYP.)

% |~ GEOCOMPOSITE SHEET DRAIN

ROADWAY PLANS

RETAINING WALL HORIZONTAL DRAIN

SLOPE FACE
PVYC DRAIN PIPE,

A SCHEDULE 40 OR 80

SEAL ALL AROUND DRAIN PIPE
WITH A METHOD ACCEPTABLE
IO THE ENGINEER

SLOPE HORIZONTAL DRAIN

*EXTEND SOLID PVC SECTION TO CONNECT PIPE TO A
DRAINAGE SYSTEM OR DISCHARGE WATER AS DIRECTED

l. SEE ROADWAY SUMMARY SHEETS FOR APPROXIMATE KNOWN HORIZONT AL DRAIN LOCATIONS,ELEVATIONS,
INCLINATION AND LENGTHS. ADDITIONAL DRAINS MAY BE REQUIRED AS DETERMINED BY THE ENGINEER.

2. DRAIN PIPES MAY BE OMITTED FOR SOME HORIZONT AL DRAINS. SEE ROADWAY SUMMARY SHEETS FOR
DRAIN PIPE REQUIREMENTS INCLUDING THOSE DRAINS WITHOUT PIPES.

3. FOR HORIZONTAL DRAINS,SEE HORIZONT AL DRAINS SPECIAL PROVISION (GT —6).

PREPARED BY: R. KRAL

DATE: 7/9/2022

REVIEWED BY: M. BREWER

DATE: 7/9/2022
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RETAINING WALL #34:

PREPARED BY: R. KRAL

DATE: 7/9/2022

REVIEWED BY: M. BREWER

DATE: 7/9/2022

PROP. RETAINING WALL #34
BEGIN -Y2- STA. 71+25.00
END -Y2- STA.72+75.00

PROP. SINGLE FACED
CONCRETE BARRIER

PE B-77

N FGREU_TL-3 _FV'C_

uﬁ.lllllTnn

-Y2- NC 28

PDE PDE @L

RETAINING WALL #34:

NOT TO SCALE

THE WALL ENVELOPE DOES NOT

ACCURATELY DEPICT THE ACTUAL

WALL FACE OF WALL #34 AT THE
2,160 00 FOLLOWING LOCATION:
280 71 50 ~Y2- STA. 714+25.00 TO 72+75.00, LT
2']50 2146.45
10 00 TOP OF WALL
2144.50
2145 | 0 S~ ————
2.140 =
] 00

2135.01
2135 33.5°LT
2.130

| ' | ' | ' | ' | |
71+ 00 71+ 50 72 +00 72 +50 73+00

RETAINING WALL #34 ENVELOPES AND WALL LAYOUTS PROVIDED BY

TGS ENGINEERS, INC.

RETAINING WALL #34:

NOT TO SCALE

(LOOKING AT FACE OF WALL)

-Y2- STA. 71+25.00 TO
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DETAIL FOR WALL #34
NOT TO SCALE
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ESTIMATED RETAINING
WALL QUANTITY

(SQUARE FEET)

NON-STANDARD CIP GRAVITY
RETAINING WALL #34 1,060 SF
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NOTES:

FOR NON-STANDARD CIP GRAVITY RETAINING WALLS, SEE NON-STANDARD
CIP GRAVITY RETAINING WALLS SPECIAL PROVISION.

FOR SINGLE FACED PRECAST CONCRETE BARRIER, SEE ROADWAY PLANS
AND SECTION 857 OF THE STANDARD SPECIFICATIONS.

FOR HANDRAILS ON TOP OF WALLS, SEE ROADWAY PLANS FOR HANDRAIL
ATTACHMENT DETAILS.

FOR SUBSURFACE DRAINAGE AT WEEP HOLES, SEE ARTICLE 414-8 OF
THE STANDARD SPECIFICATIONS.

NON-STANDARD CIP GRAVITY WALLS ARE BASED ON THE FOLLOWING:

IN-SITU ASSUMED RETAINED SOIL PARAMETERS:
UNIT WEIGHT, y = 125 PCF
FRICTION ANGLE, ¢ = 37 DEGREES
COHESION, ¢ = O PSF

IN-SITU ASSUMED FOUNDATION SOIL PARAMETERS:
UNIT WEIGHT, y = 120 PCF
FRICTION ANGLE, ¢ = 30 DEGREES
COHESION, ¢ = O PSF

A MINIMUM BEARING RESISTANCE OF 1.0 TSF IS REQUIRED FOR
RETAINING WALL #34.

UNDERCUTTING SOFT AND/OR WET SOILS IN THE VICINITY OF THE WALL
FOUNDATION MAY BE REQUIRED TO IMPROVE BEARING RESISTANCE. THE
ENGINEER WILL DETERMINE THE SOILS BEARING RESISTANCE AFTER THE
WALL FOOTING IS EXCAVATED TO BEARING GRADE. IF REQUIRED BY THE
ENGINEER, USE UNDERCUT EXCAVATION TO REMOVE SOFT AND/OR WET
SOILS. UNDERCUT TO SUITABLE FOUNDATION SOILS OR TO A DEPTH NO
GREATER THAN 3 FEET BELOW THE BOTTOM OF FOOTING ELEVATION,
WHICHEVER OCCURS FIRST.PLACE GEOTEXTILE FOR SOIL
STABILIZATION IN THE BOTTOM OF THE EXCAVATION AND BACKFILL
WITH SELECT GRANULAR MATERIAL.FOR UNDERCUT EXCAVATION AND
SELECT GRANULAR MATERIAL SEE STANDARD SPECIFICATIONS.UNDERCUT
EXCAVATION, SELECT GRANULAR MATERIAL, AND GEOTEXTILE FOR SOIL
STABILIZATION WILL BE PAID AS SEPARATE ADDITIONAL QUANTITIES.

BEFORE BEGINNING NON-STANDARD CIP GRAVITY WALL CONSTRUCTION,
SURVEY WALL LOCATIONS AND SUBMIT WALL PROFILE VIEWS (WALL
ENVELOPES) FOR REVIEW. FOR WALL ENVELOPES, INCLUDE BOTTOM OF
WALL, EXISTING GROUND AND GRADE ELEVATIONS, AND SLOPE
ELEVATIONS BEHIND THE WALL AT INTERVALS OF 25" OR LESS ALONG
WALLS. DO NOT START WALL CONSTRUCTION UNTIL WALL ENVELOPES
ARE ACCEPTED.

DO NOT PLACE CONCRETE FOR FOOTINGS UNTIL EXCAVATION DIMENSIONS
AND FOUNDATION MATERIAL ARE APPROVED.

WHEN CONSTRUCTING NON-STANDARD CIP GRAVITY WALLS WITH A
CONSTRUCTION JOINT AS SHOWN IN DETAIL “A“ PROVIDE A MINIMUM
OF 3 EQUALLY SPACED #4 DOWELS AT INTERVALS OF 1'-6” ALONG
WALLS.

PREPARED BY: R. KRAL

DATE: 7/9/2022

REVIEWED BY: M. BREWER

DATE: 7/9/2022
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NOTES:

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

FOR SINGLE FACED PRECAST CONCRETE BARRIER, SEE ROADWAY PLANS AND SECTION 857 OF THE
STANDARD SPECIFICATIONS.

RETAINING WALL #35 HAS SADDLES THAT REQUIRE DRAINAGE STRUCTURES TO BE INSTALLED BEHIND
THE WALL. SEE ROADWAY AND HYDRAULIC PLANS FOR STRUCTURE TYPE AND LOCATION.

A HANDRAIL IS REQUIRED ON TOP OF RETAINING WALL #35. SEE ROADWAY PLANS FOR FENCE
ATTACHMENT DETATILS.

BEFORE BEGINNING SOIL NAIL WALL DESIGN FOR RETAINING WALL #35, SURVEY WALL LOCATION AND
SUBMIT A REVISED WALL PROFILE VIEW (WALL ENVELOPE) FOR REVIEW. DO NOT START WALL DESICN
OR CONSTRUCTION UNTIL THE REVISED WALL ENVELOPE IS ACCEPTED.

DESIGN RETAINING WALL #35 FOR THE FOLLOWING:
1) DESIGN HEIGHT (H) = WALL HEIGHT + WALL EMBEDMENT
2) DESIGN LIFE = 75 YEARS
3) MINIMUM WALL EMBEDMENT ELEVATION = VARIES (MIN.1 FT BELOW PROPOSED FINISHED GRADE
ELEVATION)
4) IN-SITU ASSUMED LOOSE TO MEDIUM DENSE RESIDUAL SOIL PARAMETERS:
UNIT WEIGHT,y = 120 PCF
FRICTION ANGLE, ¢ = 32 DEGREES
COHESION, ¢ = O PSF
5) IN-SITU ASSUMED MEDIUM DENSE TO VERY DENSE RESIDUAL SOIL PARAMETERS:
UNIT WEIGHT,y = 125 PCF
FRICTION ANGLE, ¢ = 36 DEGREES
COHESION, ¢ = O PSF
6) IN-SITU ASSUMED SOFT TO MEDIUM STIFF RESIDUAL SOIL PARAMETERS:
UNIT WEIGHT,y = 120 PCF
FRICTION ANGLE, ¢ = 30 DEGREES
COHESION, ¢ = O PSF
7) IN-SITU ASSUMED MEDIUM STIFF TO VERY STIFF RESIDUAL SOIL PARAMETERS:
UNIT WEIGHT, y = 125 PCF
FRICTION ANGLE, ¢ = 34 DEGREES
COHESION, ¢ = O PSF
8) IN-SITU ASSUMED WEATHERED ROCK PARAMETERS:
UNIT WEIGHT,y = 135 PCF
FRICTION ANGLE, ¢ = 32 DEGREES
COHESION, ¢ = 500 PSF
9) IN-SITU ASSUMED CRYSTALLINE ROCK PARAMETERS:
UNIT WEIGHT, y = 170 PCF
FRICTION ANGLE, ¢ = 34 DEGREES
COHESION, ¢ = 1,000 PSF
10) WHERE ROCK IS ENCOUNTERED IN THE WALL ENVELOPE, DESIGNERS SHOULD REFER TO THE FHWA
PRESUMPTIVE STRENGTH PARAMETERS OR OTHER REPRESENTATIVE AND REPEATABLE VALUES AND
PROVIDE SOURCE REFERENCES IN THEIR DESIGN SUBMITTAL.

WHEN ANALYZING FOR INFINITE SLOPE CONDITIONS, DESIGNERS SHOULD ANALYZE UP TO TWO (2)
TIMES THE WALL HEIGHT BEHIND THE WALL FACE FOR FAILURE PLANE SEARCHES. THIS INFORMATION
SHOULD BE INCLUDED WITH THE DESIGN SUBMITTAL.

EXISTING OR FUTURE OBSTRUCTIONS SUCH AS FOUNDATIONS, GUARDRAIL, FENCE OR HANDRAIL POSTS,
PAVEMENTS, PIPES, INLETS OR UTILITIES MAY INTERFERE WITH SOIL NAILS FOR RETAINING WALL
#35.

THE PROPOSED PERMANENT EASEMENT (PE) BOUNDARY IS 57 FT FROM THE FACE OF RETAINING WALL
#35. SOIL NAILS MAY NOT BE INSTALLED BEYOND THE PROPOSED PE BOUNDARY.SEE “SOIL NATIL
WALL - TYPICAL SECTION”"DETAIL.

IF GROUNDWATER IS ENCOUNTERED BEHIND THE FACE OF RETAINING WALL #35, HORIZONTAL DRAINS
MAY BE REQUIRED AS DIRECTED BY THE ENGINEER. FOR HORIZONTAL DRAINS, SEE THE RETAINING
WALL HORIZONTAL DRAIN DETAIL.

WHERE ROCK IS PRESENT IN THE WALL ENVELOPE, CONTROLLED BLASTING IS RECOMMENDED, BUT NOT
REQUIRED, TO MAINTAIN THE NEAT EXCAVATION LINE.VOIDS, RESURTING FROM BLASTING OR
EXCAVATING, THAT EXTEND BEYOND THE NEAT LINES ARE TO BE FILLED WITH A COMBINATION OF
SHORT SOIL NAILS, WELDED WIRE, AND SHOTCRETE, AT THE DISCRETION OF THE ENGINEER. THE
COSTS ASSOCIATED WITH THIS WORK WILL BE CONSIDERED INCIDENTAL TO WALL CONSTRUCTION
AND NO ADDITIONAL COMPENSATION WILL BE MADE.FOR BLASTING, SEE THE BLASTING PROVISION.

WHERE CONSTRUCTION VOIDS EXIST ALONG THE TOP OF RETAINING WALL #35, THE CONTRACTOR
SHOULD BE PREPARED TO FORM THE CANTILEVERED SECTION OF THE CIP REINFORCED CONCRETE
FACE TO THE TOP OF WALL ELEVATION. THE CONSTRUCTION VOID SHOULD BE FILLED WITH
CONCRETE OR SHOTCRETE PRIOR TO CONSTRUCTION OF THE CONCRETE DITCH. ADDITIONAL WALL
FACE REINFORCEMENT OR SOIL NAILS MAY BE REQUIRED FOR TALLER THAN TYPICAL CANTILEVER
FACE HEIGHTS.

GROUND MAY NOT EXIST ABOVE THE BOTTOM OF THE WALL IN SOME PORTIONS OF THE WALL
ENVELOPE. USE CONVENTIONAL GRADING, TEMPORARY WALL, OR OTHER METHOD ACCEPTABLE TO THE
ENGINEER TO CREATE GROUND ABOVE EXISTING GRADE IN ORDER TO CONSTRUCT THE SOIL NAIL
WALL. THE CONTRACT UNIT PRICE FOR SOIL NAIL RETAINING WALLS WILL BE FULL COMPENSATION
FOR THIS WORK, IF REQUIRED.
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ENGINEER ENGINEER
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PROJECT NO.: A-0009CC

GRAHAM COUNTY

RETAINING WALL #35: -Y2-77+94, 34' LT TO 88+25, 28' LT

SHEET 2 OF 4

HANDRAIL
12” EXTENSION
C’c%\""( >
77 /A" CONCRETE . R b
’\, DITCH, \‘ 9'-6"_ ’
\\\ g B
— |/ FDPS |&
\\\_\\1 s /\,\L\_: o
RETAINING WALL #35—/ 0.04 §
L Ll
SINGLE FACED —
CONCRETE BARRIER
DETAIL FOR WALL #35
NOT TO SCALE
-Y2- STA.77+94.00 TO -Y2- STA. 88+25.00, LT
ESTIMATED SOIL NAIL WALL QUANTITIES
RETAINING | SOIL NAIL RETAINING WALLS SOIL NAIL SOIL NAIL
WALL NO. (SQUARE FEET) VERIFICATION TESTS | PROOF TESTS
35 15,690% 5
HORIZONTAL DRAINS (CONTIGENCY) 520 LF
* INCLUDES RETAINING WALL EMBEDMENT
SOIL NAIL RETAINING WALL #3535
OFFSET ELEV. © BOW T0P OF ESTIMATED WALL
STA. -Y2- |[FROM -YZ2- TOP OF FINISHED LEVELING WALL DESIGN
(LT) FT. WALL GRADE PAD EMBEDMENT F T, HEIGHT "H"
/7 +94, 00 33.50 2095, 83 299,83 2094, 383 .00 I%1%
/8+00 ., 0 33.50 2098, 90 2095.42 2094, 42 .00 3.48
/8+b. JU 33. 00 2099, 39 2092. 10 2091.10 .00 /.29
/900, B0 33,32 2101.7/8 2088 . 83 2087 .83 .00 12.99
/950, 00 33.U05 2096 . 30 20N8oH. /2 2084, /2 .00 10.08
80+, 00 32.7/60 291,88 2083, 20 2082 .20 .00 8.08
g8d+12.00 32.69 2091 .50 2032, 68 2081.68 .00 8.82
8050 . 00 32.47 2095, 68 2U381.07 2V, 07 .00 14.061
81+00. 00 32.17 2099, 80 079,13 2078, 13 1.00 0.6/
8150, 00 31.87 2099, 5D 2077.37 20/6.37 .00 22,18
8200, 0 31,56 2099, 30 2075, 79 2074, 79 .00 23.951
8218, 00 31.459 2097 .50 2U075.25 2074.25 1,00 2229
82+50. U 31.25 21100, 32 2074, 24 20/3.24 .00 26. 08
82+70.00 31,12 2095. 62 2073.63 2072.63 1.00 21,99
33-00. 00 30.93 2092.51 2072.71 2071.71 1.00 19,80
83+b0., U 30.61 2092 .26 20/71.17 2070, 17 1.00 1.9
84+00. 00 3. 28 2092, 01 2069.63 2068.63 .00 27,38
84+50 .00 29,96 208/ .43 21068 .09 206/ .09 .00 19.34
8-, U 29.63 2085, 10 266 .55 065,55 1.00 18.99
8H+by. JUY 29, 30 2080, 14 206h. 01 20cd ., 01 .00 15.13
8600 . 00 23.97 2075, 16 263,47 206247 .00 11.69
86+50. JU 28,65 2069, 24 2061.91 206,91 .00 /.33
8/ +~00. 00 28.33 2064, 39 2060, 29 2009, 29 1.00 4,060
87+50. 00 28. 00 2062.27 2058, 74 2057, 74 1.00 3.53
880, 0 2/ .69 062,11 2057 .38 b6, 38 .00 4,73
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