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NOTES:

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

FOR STEEL BEAM GUARDRAIL, SEE ROADWAY PLANS AND SECTION 86z OF
THE STANDARD SPECIFICATIONS.

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

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

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

FOR ANY EXPOSED FACE, A FORM LINER ARCHITECTURAL FINISH IS
REQUIRED FOR THE CIP GRAVITY RETAINING WALL #1. THE

CONTRACTOR SHALL PROVIDE THE REQUESTED FINISH BEFORE BEGINNING
CIP GRAVITY RETAINING WALL CONSTRUCTION. THE APPEARANCE (STONE
SIZE AND SHAPE, STONE COLOR, AND STONE TEXTURE, PATTERN, AND
RELIEF) SHOULD MATCH NATURAL STONE AND ROCK.FOR FORM LINER
ARCHITECTURAL FINISH, SEE THE SIMULATED STONE FORM LINER
FINISH SPECIAL PROVISION.

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

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

RETAINING WALLS #7, #11, AND #38:
IN-SITU ASSUMED RETAINED SOIL PARAMETERS:
UNIT WEIGHT, y = 120 PCF
FRICTION ANGLE, ¢ = 34 DEGREES
COHESION, ¢ = O PSF

IN-SITU ASSUMED FOUNDATION SOIL PARAMETERS:
UNIT WEIGHT, y = 120 PCF
FRICTION ANGLE, ¢ = 34 DEGREES
COHESION, ¢ = O PSF

RETAINING WALL #9:
IN-SITU ASSUMED RETAINED SOIL PARAMETERS:
UNIT WEIGHT, y = 120 PCF
FRICTION ANGLE, ¢ = 38 DEGREES
COHESION, ¢ = O PSF

IN-SITU ASSUMED FOUNDATION SOIL PARAMETERS:
UNIT WEIGHT, y = 120 PCF
FRICTION ANGLE, ¢ = 34 DEGREES
COHESION, c = O PSF

A MINIMUM BEARING RESISTANCE OF 1.0 TSF IS REQUIRED FOR
RETAINING WALL #7, #3, AND #11.

A MINIMUM BEARING RESISTANCE OF 1.5 TSF IS REQUIRED FOR
RETAINING WALL #38.

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.
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FRONT SLOPE WALL EMBEUDMENT

SLOPE IN FRONT OF STRUCTURES MINIMUM EMBEDMENT DEFPTH

LORTZONTAL FOR WALLS H/ 20

FOR ABUTMENTS H/ 10
3. 0H: 1,0V WALLS H/ 10
2.,0H: 1,0V WALLS H/8.5
2.0H: 1,0V WALLS H/ 7
1.9H: 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 4.0 FT

IN FRONT OF THE WALL.
UNLESS LARGER DEPTHS DICTATED BY ABOVE TABLE.

2) MINIMUM EMBEDMENT DEPTH OF 2 FT,
3) MAXIMUM SLOPE OF 1H:1V WILL BE MAINTAINED ON FRONT SLOPES FOR THE ENTIRE LENGCTH OF THE WALL.
4) SUBMIT WITH THE WALL DESIGN INTERNAL AND EXTERNAL ANALYSES.

REFERENCE MSE WALL PROVISION.

RETAINING WALL #10 STATION:

PROJECT NO.: A-0009CB
GRAHAM COUNTY

-L- 316+45, 42' RT TO 317+67, 39' RT
SHEET 2 OF 3
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2400 CROWNPOINT EXECUTIVE DRIVE
SUITE 800
PREPARED BY: DMB DATE: 5/6/2022 CHARLOTTE, NC 28227
980) 339-8684
REVIEWED BY: REK DATE: 5/6/2022 ( )

NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL
ENGINEERING UNIT

RETAINING WALL #10
MECHANICALLY STABILIZED
EARTH (MSE)

REVISIONS et
NO. BY DATE [NO. BY DATE | NO.
1 3 W10-2
2 4




DocuSign Envelope ID: E72669C5-9BCD-4EDC-B626-D62462232A7F

GEOTECHNICAL
ENGINEER ENGINEER
witrryy
NOTES: ST CArG
R WA
FOR MECHANICALLY STABILIZED EARTH (MSE) RETAINING WALLS, SEE MECHANICALLY STABILIZED EARTH RETAINING WALLS PROVISION. S jss %21 2
s i SEAL T 2
FOR STEEL BEAM GUARDRAIL, SEE ROADWAY PLANS AND SECTION 862 OF THE STANDARD SPECIFICATIONS. Eog 041986 | =
FOR FENCES OR HANDRAILS ON THE TOP OF THE RETAINING WALL, SEE ROADWAY PLANS FOR FENCE OR HANDRAIL ATTACHMENT DETAILS. %%é;ﬂﬁnﬁ€§;t§
'l 00000000 % O
AT THE CONTRACTOR’S OPTION, USE FINE AGGREGATE IN THE REINFORCED ZONE OF RETAINING WALL #*10. QWU$¥£§§&
" ocuSigned by:
A SEPARATION GEOTEXTILE IS REQUIRED AT THE BACK OF THE REINFORCED ZONE FOR RETAINING WALL #10. Dgiﬁﬂ&ﬁgﬁ U o200
A DRAIN IS REQUIRED FOR RETAINING WALL #10. SIGNATURE DATE SIGNATURE DATE

A SMOOTH ARCHITECTURAL FINISH IS REQUIRED FOR PRECAST CONCRETE PANELS FOR RETAINING WALL *10.

BEFORE BEGINNING MSE WALL DESIGN FOR RETAINING WALL *#10, 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 #10 FOR THE FOLLOWING:
DH = DESIGN HEIGHT + EMBEDMENT
2) DESIGN LIFE = 75 YEARS

3) MAXIMUM FACTORED VERTICAL PRESSURE ON FOUNDATION MATERIAL:
RETAINING WALL #10: 3,100 PSF

4) MINIMUM REINFORCEMENT

RETAINING WALL #10: LENGTH (L) = 0.8xH OR 6 FT, WHICHEVER IS LONGER

5 MINIMUM EMBEDMENT DEPTH = 2 FEET, SEE TABLE ON SHEET W10-1 AND MSE WALL PROVISION

6) REINFORCED ZONE AGGREGATE PARAMETERS:

AGGREGATE TYPE* UNIT WEIGHT FRICTION ANGLE COHESION
&%F DEG%%ES Sgg
COARSE 110 38 0
FINE 115 34 0

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

8) IN-SITU ASSUMED MATERIAL PARAMETERS:

MATERTAL TYPE UNIT WEIGHT FRICTION ANGLE | COHESION
(y 7 o PRECAST CONCRETE PANEL (TYP) N OGN
PCF DEGREES PSF
BACKFILL 120 30 0 / ” / I
FOUNDATION 120 30 - 5 (S | E D e - A%
. b D .
A s

DESIGN RETAINING WALL *#10 FOR A LIVE LOAD (TRAFFIC) SURCHARGE. e, gy

FOUNDATIONS FOR SIGNS, LIGHTING OR SIGNALS MAY BE LOCATED BEHIND RETAINING WALL #10 AND MAY INTERFERE WITH REINFORCEMENT. BEFORE BEGINNING MSE WALL CONSTRUCTION, Co
SUBMIT PROPOSED CONSTRUCTION METHODS FOR THESE FOUNDATIONS FOR APPROVAL. N SN

e e T
EXISTING OR FUTURE OBSTRUCTIONS SUCH AS GUARDRAIL, FENCE OR HANDRAIL POSTS, PAVEMENTS, PIPES, INLETS OR UTILITIES MAY INTERFERE WITH REINFORCEMENT FOR RETAINING s P e
WALL #10. LA LA,
" ' —1_, STEP TOP OF LEVELING PAD SO
DO NOT PLACE LEVELING PAD CONCRETE, AGGREGATE OR REINFORCEMENT FOR RETAINING WALL *10 UNTIL EXCAVATION DIMENSIONS AND FOUNDATION MATERIAL ARE APPROVED. | 6" MIN 5 e TNFORCENENT | AYERS RETWEEN
AT THE CONTRACTOR’S OPTION, “TEMPORARY SHORING FOR WALL CONSTRUCTION“MAY BE USED TO CONSTRUCT RETAINING WALL #10. SEE MSE RETAINING WALLS PROVISION FOR ﬁE%éﬁ%BTAEREEé% PANELS ARE
TEMPORARY SHORING FOR WALL CONSTRUCTION. -~
CIP UNREINFORCED 6 MIN

CONCRETE LEVELING PAD

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
GEOTEXILE FOR SOIL STABILIZATION WILL BE PAID AS SEPARATE ADDITIONAL QUANTITIES.

GROUNDWATER WAS ENCOUNTERED NEAR THE PROPOSED TOP OF LEVELING PAD. THE CONTRACTOR SHOULD BE PREPARED TO
DEWATER TO CONSTRUCT THE LEVELING PAD, REINFORCED ZONE, AND UNDERCUT AREAS, IF NECESSARY.

PRECAST PANELS
LEVELING PAD STEP DETAIL

PROJECT NO.: A-0009CB
GRAHAM COUNTY

RETAINING WALL #10 STATION: -L- 316+45, 42' RT TO 317+67, 39' RT
SHEET 3 OF 3

NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

Prepared in the Office of: RETAINING WALL #10

CE CAROLINAS DIVISION OF HIGHWAYS MECHANICALLY STABILIZED
J GEOTECHNICAL
—7 GEOTE EARTH (MSE)
2400 CROWNPOINT EXECUTIVE DRIVE GEOTECHNICAL
SUITE 800 REVISIONS SHEET
(980) 339-8684 1 3 103
REVIEWED BY: REK DATE: 5/6/2022 2 4
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RETAINING WALL #12:

PROP. RETAINING WALL #12
W/CONCRETE DITCH

BEGIN -L- STA. 341+76.20
END -L- STA. 344+10.55

18.50’

[3

-L- NC 143

RETAINING WALL #12

RN

SINGLE FACED 0)
CONCRETE BARRIER

— PLAN

NOT TO SCALE

2 900 TOP OF WALL
2.890 s g 8\ I
' s 8 8 S g9 S3\® O3B
ox SYSBIE 2 48
T S ORSE 3B SR &
2,880 Yoo 30 o
3
E % 388145
2.870 = X 2150'LT
S 3
41+76.20 +,,: ™
5864.64 a2
— 271.50" LT /d S X
O O 00 0\ <00
2,860 = 'mg +; ;% N
S0 TN s X9 IR
o e S EMBEDMENT
— o8 9858
2,850
2,840
| ! | ! | ! | |
341+ 00 342 + 00 343+ 00 344 + 00 345+ 00

RETAINING WALL #12 — ENVELOPE

NOT TO SCALE

BOW =

BOTTOM OF WALL

(LOOKING AT FACE OF WALL)

PREPARED BY: R. KRAL

DATE: 6/2/2022

RETAINING WALL #12 ENVELOPE AND WALL LAYOUT PROVIDED BY
TGS ENGINEERS, INC.

REVIEWED BY: M. BREWER

DATE: 6/2/2022

GEOTECHNICAL

ENGINEER ENGINEER

TTIT A

L/}

06/08/2022

4F4
SIGNATURE DATE SIGNATURE DATE

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED

12” EXTENSION
VAR WIDTH AND

HANDRAIL

SLOPE
SEE X SECT\ 4+ CONCRETE >
s\ DITCH - |2

6‘;" \\ 9 _6
»oo’&,'e ‘\“ | -« — =
/70' N\ .II‘ /’ . | 8 >2
"\ - / 111 FDPS |
\\ ‘II / / ™
o P O
T Ll
RETAINING WALL 004 |
W/ARCHITECTURAL FINISH —

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

DETAIL FOR WALL #12

NOT TO SCALE
—L- STA. 341+76.20 TO -L- STA. 344+10.55, LT

ESTIMATED SOIL NAIL WALL QUANTITIES
RETAINING | SOIL NAIL RETAINING WALLS SOIL NAIL SOIL NAIL
WALL NO. (SQUARE FEET) VERIFICATION TESTS | PROOF TESTS
12 2,030% 3 15
FORM LINER ARCHITECTURAL FINISH 2,030% SF
HORIZONTAL DRAINS (CONTIGENCY) 120 LF
* INCLUDES RETAINING WALL EMBEDMENT
SOIL NATL RETAINING WALL #1~Z2
OFFSET | ELEV. e | oeobneen TOP OF ESTIMATED WAL L
STAa. -L- | FROM -L-| TOP OF NTenEp | LEVELING WAL L DESIGN
(LT) FT. WALL AL PAD EMBEDMENT FT. | HEIGHT 'H®
341+76.20 21.50 2864 .64 2864, 64 2863, 64 .00 1.00
342+00.00 | 21.50 2876.54 2866. 35 2865, 35 .00 10.19
342:20.00 | 21.50 2878, 24 2867.75 2866. 75 1.00 10, 49
342:30.02 | 21.50 2878, 58 2868, 47 2867 .47 .00 10,11
342+40.00 | 21.50 2878, 92 2869, 18 2868. 18 1.00 9.74
342+50.00 | 21.50 2879. 25 2869. 90 2868. 90 .00 9. 35
343+00.00 | 21.50 2880. 94 2873. 49 2872, 49 .00 7. 45
343:50.00 | 21.50 2885.92 2877.07 2876.07 1.00 3. 85
34400, 00 21.50 2884 .07 2880.65 28/9.65 1.00 3,42
344+10.55 | 21.50 2881, 43 2881, 43 2880, 43 1.00 1.00

PROJECT NO.: A-0009CB
GRAHAM COUNTY

RETAINING WALL #12: -L-341+76, 22' LT TO 344+11, 22' 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

DEPARTMENT OF TRANSPORTATION

NORTH CAROLINA

RETAINING WALL #12

DIVISION OF HIGHWAYS SOIL NAIL RETAINING WALL

GEOTECHNICAL

REVISIONS SHEET

ENGINEERING UNIT NO. BY DATE |NO. BY DATE NO.

1 3
2 4

W12-1




DocuSign Envelope ID: E72669C5-9BCD-4EDC-B626-D62462232A7F

N GEOTECHNICAL
\\ ENGINEER ENGINEER
186"
N SSEesigply
N SN 7y 2
AN = 3 SEAL T =
AN CONCRETE DITCHk H 042642 s
N 2 i3
N % e NS S
h AN TOP OF WALL g
EXISTING/FINISHED GRADE>x¥ N (SEE NOTE FOR HANDRAIL DocuSigned by:
. ON TOP OF WALL) {;?E;%§§;>- 06/08/2022
N ‘ E X T E N S I O N gAgmggsA%ﬁﬁTURE DATE SIGNATURE DATE
A [2"MIN WITH DITCH DOCUMENT NOT CONSIDERED FINAL
\\ A UNLESS ALL SIGNATURES COMPLETED
\ 1 |
CONSTRUCTION VOID Y
§ > 3 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
BOND BREAKER WITH DITCH* NE THE STANDARD SPECIFICATION, AND SIMULATED STONE FORM LINER FINISH SPECTIAL PROVISION.
GRADE ELEVATION A HANDRAIL IS REQUIRED ON TOP OF RETAINING WALL #2. SEE ROADWAY PLANS FOR FENCE
EPOXY COATED OR ENCAPSULATED ATl HeAD (TyE) ATTACHMENT DETAILS.
STEEL BAR (TYP) A FORM LINER ARCHITECTURAL FINISH IS REQUIRED FOR THE CIP REINFORCED CONCRETE FACE FOR
RETAINING WALL #12. 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
SOTIL NAIL (TYP) N FORM LINER ARCHITECHTURAL FINISH, SEE THE SIMULATED STONE FORM LINER FNISH SPECIAL
N PROVISION.
SHOTCRETE N
NIN TR [ AN BEFORE BEGINNING SOIL NAIL WALL DESIGN FOR RETAINING WALL #2, SURVEY WALL LOCATION AND
N SUBMIT A REVISED WALL PROFILE VIEW (WALL ENVELOPE) FOR REVIEW. DO NOT START WALL DESIGN
> GROUT (TYP) i N OR CONSTRUCTION UNTIL THE REVISED WALL ENVELOPE IS ACCEPTED.
[ AN
i N DESIGN RETAINING WALL #12 FOR THE FOLLOWING:
4<( GEOCOMPOSITE SHEET DRAINS - \ £ CIP REINFORCED % 1) DESIGN HEIGHT (H) = WALL HEIGHT + WALL EMBEDMENT
EE: @ 10° MAX HORIZONTAL SPACING CONCRETE FACE Ll |9 2)DESTON LIFE = 75 YEARS
g%g?SEORM LINER NOES R 3) MINIMUM WALL EMBEDMENT ELEVATION = VARIES (MIN.1FT BELOW PROPOSED FINISHED GRADE
o= ELEVATION)
L. DRILL HOLE DIA.(TYP) \\? = > 4) IN-SITU ASSUMED MEDIUM STIFF TO STIFF RESIDUAL SOIL PARAMETERS:
<:> 6" - 10" = ! UNIT WEIGHT, y = 120 PCF
= B S FRICTION ANGLE, ¢ = 30 DEGREES
S TN COHESION, ¢ = O PSF
- A =S = 5) IN-SITU ASSUMED VERY STIFF TO HARD RESIDUAL SOIL PARAMETERS:
T T 5~ UNIT WEIGHT,y = 125 PCF
Slw N FRICTION ANGLE, ¢ = 34 DEGREES
@) S (I EN COMESION, c = 0 PSF
— = - N 6) IN-STTU ASSUMED WEATHERED ROCK (META-SANDSTONE) PARAMETERS:
(a4 o — WALL FACE O S UNIT WEIGHT, y = 135 PCF
z o N FRICTION ANGLE, ¢ = 32 DEGREES
O L ~ COHESION, ¢ = 500 PSF
= 7) IN-SITU ASSUMED CRYSTALLINE ROCK (META-SANDSTONE) PARAMETERS:
= g UNIT WEIGHT,y = 170 PCF
CENTRALTZER (TYP) SISO i FRICTION ANGLE, ¢ = 34 DEGREES
= . 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.
— | L WHEN ANALYZING FOR INFINITE SLOPE CONDITIONS, DESIGNERS SHOULD ANALYZE UP TO TWO (2)
6”MIN (TYP) o STNGLE FACED PRECAST TIMES THE WALL HEIGHT BEHIND THE WALL FACE FOR FAILURE PLANE SEARCHES. THIS INFORMATION
>
Jro 2ONCRETE BARRIER SHOULD BE INCLUDED WITH THE DESIGN SUBMITTAL.
/ (STAINED) 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 #2.
INCLINATION ANGLE (TYP) FINISHED GRADE3k
> DEGREES MIN 6:1 (4:\) OR FLATTER THE PROPOSED RIGHT OF WAY (ROW)BOUNDARY IS 18.5 FT FROM THE FACE OF RETAINING WALL #2.
S0TTOM OF WALL SOIL NAILS MAY NOT BE INSTALLED BEYOND THE ROW BOUNDARY.SEE “SOIL NAIL WALL - TYPICAL
T SECTION”DETAIL.
N B Y
TOP OF LEVELING PAD -2 I 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
R WALL HORIZONTAL DRAIN DETAIL.
S5 Y Y
1 2 WHERE ROCK IS PRESENT IN THE WALL ENVELOPE, CONTROLLED BLASTING IS RECOMMENDED, BUT NOT
] WALL EMBEDMENT REQUIRED, TO MAINTAIN THE NEAT EXCAVATION LINE.VOIDS,RESULTING FROM BLASTING OR
12" MIN EXCAVATING, THAT EXTEND BEYOND THE NEAT LINES ARE TO BE FILLED WITH A COMBINATION OF
LEVELING PAD SHORT SOIL NAILS, WELDED WIRE, AND SHOTCRETE, AT THE DISCRETION OF THE ENGINEER. THE
6” MIN COSTS ASSOCIATED WITH THIS WORK WILL BE CONSIDERED INCIDENTAL TO WALL CONSTRUCTION AND
AGGREGATE SHOULDER DRAIN NO ADDITIONAL COMPENSATION WILL BE MADE.FOR BLASTING, SEE THE BLASTING PROVISION.
NO. 57 STONE %?AﬁgiggDégiﬁIméTHO?%?Q%QY WHERE CONSTRUCTION VOIDS EXIST ALONG THE TOP OF RETAINING WALL #2, 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

SOLL NAIL WALL - TYPICAL SECTION HEIGHTS.

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

PROJECT NO.: A-0009CB
GRAHAM COUNTY
RETAINING WALL #12: -L-341+76, 22' LT TO 344+11, 22' LT

SHEET 2 OF 3
Prepared in the Office of: NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION RETAINING WALL #12
CAROLINAS
CGE SO TECHNICAL DIVISION OF HIGHWAYS SOIL NAIL RETAINING WALL
A GROUP
2400 CROWNPOINT EXECUTIVE DRIVE GEOTECHNICAL
SUITE 800 REVISIONS SHEET
PREPARED BY: R. KRAL DATE: 6/2/2022 CHARLOTTE, NC 28227 EN GINEERIN G UNI T NO. BY DATE |[NO. BY DATE | NO.
(980) 339-8684 1 3 W22
REVIEWED BY: M. BREWER DATE: 6/2/2022 2 4
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GEOTECHNICAL
ENGINEER ENGINEER

TTIT A

DRAIN INCLINATION ANGLE (TYP) P2
(SEE NOTE 1) H

L/}

DocuSigned by:
G@\ 06/08/2022

P /P E E ND CAP BABMBQSA%S{A'TURE DATE SIGNATURE DATE

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED

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

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)

) K (SEE NOTE 1)
|
R

\\‘w\»\‘wmwmm‘
mmmum\m

TTTTTToTnii
eI \W T

Tl

SLOPE FACE

11000000

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

TTTTTTI0 0
erPTTTTTTT I ! on1q104L000

e PTTTTTTO0TI0 i ann1q00000000000I
,H‘»n\.»w‘.»n‘.»m‘\\“‘ TTETRATIARAIA il
Ty PIPE END CAP
‘ et
\HH"W‘“\\

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

TES:
NOTES 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-0009CE
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—i2). RETAINING WALL #12: -L-341+76, 22' LT TO 344+11, 22' LT
SHEET 3 OF 3
Prepared in the Office of: NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION RETAINING WALL #12
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: 6/2/2022 CHARLOTTE, NC 28227 EN GINEERIN G UNI T NO. BY DATE |[NO. BY DATE | NO.
(980) 339-8684 1 3 WA12-3
REVIEWED BY: M. BREWER DATE: 6/2/2022 2 4
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GEOTECHNICAL
RETAINING WALL #13 AND #14
: o
P ol (o )
N \\0@( ;"«fg)ﬁf? ! N?f?}\::\'ss
‘ "«,,5 RTE . ‘“\\“
PROP. RETAINING WALL #13 N
W/CONCRETE DITCH
BEGIN —L— STA. 344+ 68.69 Emmmm 06/08/2022
END —L— STA. 346+76.]2 PROP. RETAINING WALL #]4 SIGNATURE DATE SIGNATURE DATE
W/CONCRETE DITCH DOCUMENT NOT CONSIDERED FINAL
g:lglﬁlc_:ERElfrAECIBEERRIER BEGIN —L- STA. 347 +94.84 UNLESS ALL SIGNATURES COMPLETED
39.00’ END —L- STA. 350+ 64.13 3350 ?:'SSE%EFT’ECEERR.ER
135 deg el v
— PE PE P E PE PE
" 18W50' @ 18W50' 12" EXTENSION HANDRAIL
— 7"?' "~ TYPE B-77 TYPE B-77 \ . TYPE B-77 o
=20/ ‘ | | - ///:I 5 >
2 S 2026 255°W wmm 7 TN 2.7/ \ Qo'_6"
A S O L \ < o
’ \ 2 =] — '/ o(/,)' \{ -IIA ) 8/ g
: | / / o4 N\ Y - >§
; 1 \\\ \ - // 1 FDPS [
_L- NC 143 N T :
RETAINING WALL os O
P W/ARCHITECTURAL FINTSH 022 __o
0 27,
: RETAINING WALLS #13 AND #14 — PLAN sneie racep concrere
NOT TO SCALE ARCHITECTURAL WALL FINISH)
DETAIL FOR WALL #13
NOT TO SCALE
THE WALL ENVELOPE DOES NOT —L- STA. 344+ 68.69 TO -L- STA.346+76.12, LT
ACCURATELY DEPICT THE ACTUAL TOP OF WALL S
WALL FACE OF WALL #13 AT o = S
2 940 THE FOLLOWING LOCATION: S % A S
—L- STA. 344+ 68.69 TO 344+81.80, LT o =N 35 § N 36 2,
. 2 o O 2N IR \ § N 48" BLACK VINYL
2,930 Iﬁ P N B 12" EXTENSION COATED CHAINLINK
oo ON N
g <o~ Yo T T T~
TOP OF WALL 3 o T ‘ N “4" CONCRETE >
S _ 9 L & y DITCH g 2
o ijor o 2 & ~ Gyl \ | 260" 5
O o2 O O+ ) + 64 o, ¥ | \ \ T
2,920 3~ I S S_ o o = = 2925 .35 O’)N]'# ; -8 >
i 3 o Vo S =g 2, % b = |/ e
— 2 5 S 2 ™ S g N / "
N 3N S \ s S5 oi &% T e °
2,910 §§ 22 347 +94.84 S O Q RETAINING WALL 0.04 o
o §§ 21.50" LT [ + | A e W/ARCHITECTURAL FINISH 004 &
44+ 81.80 o T 4 0 o 99 o2 \&& SINGLE FACED CONCRETE —
2 900 2892.87 S 9 2 9 g,98 R BARRIER (STAINED TO MATCH
. S 02 {Y 9y 03 A2 ARCHITECTURAL WALL FINISH)
44 +75.00 TS oS af SIS D2 I
2889.47 ggérs.]z 2 3T 3% 3= SIS
441.68.69 S Znsotr N EMBEDMENT DETAIL FOR WALL #14
2,890 2867.55 5 o 2 NOT TO SCALE
. d +H~ Hoo
3 3 32 I —L- STA. 347 +94.84 TO -L- STA. 350+64.13, LT
) FHe—m N MO
< 32 v
2,880 & 5g ot s A
S0LT <00
N
] 4 4 00
LA
2,870 EMBEDMENT
PROJECT NO.: A-0009CB
| | | . | . | . | . | . | . | | GRAHAM COUNTY
344+ 00 345+00 346 +00 347 +00 348 +00 349+00 350+ 00 351+00 352+00 RETAINING WALL #13: -L- 344+69, 36' LT TO 346+76, 22' LT
RETAINING WALL #14: -L-347+95, 22' LT TO 350+64, 22' LT
RETAINING WALL #13 AND #14 — ENVELOPES SHEET 1 OF 4
BOW I:l OECTﬂQrOsAf\:AIgF WALL Prepared in the Office of: DEPARTM]\I[?(J)\ZI;‘T%FC?II;I;)I&kgI\’{gRTATION RET A|N|NG WALL #1 3 AND #14
(LOOKING AT FACE OF WALL) CAROLINAS
CE CEOTECHNICAL DIVISION OF HIGHWAYS SOIL NAIL RETAINING WALL
A GROUP
2400 CROWNPOINT EXECUTIVE DRIVE GEOTECHNICAL PTG
SUITE 800
TP ARED BV R KRAL —rooa0 | RETAINING WALL #13 AND #14 ENVELOPES AND WALL LAYOUTS PROVIDED BY CHARLOTTE, NC 28227 ENGINEERING UNIT NO. BY DATE NO. BY oate | ho. |
REVIEWED BY: M. BREWER DATE: 6/2/2022 2 4




DocuSign Envelope ID: E72669C5-9BCD-4EDC-B626-D62462232A7F

ESTIMATED SOIL NAIL WALL QUANTITIES

RETAINING | SOIL NAIL RETAINING WALLS SOIL NAIL SOIL NAIL
WALL NO. (SQUARE FEET) VERIFICATION TESTS | PROOF TESTS
13 3,280 % 3 15
FORM LINER ARCHITECTURAL FINISH 3,280% SF
HORIZONTAL DRAINS (CONTIGENCY) 105 LF

* INCLUDES RETAINING WALL EMBEDMENT

SOIL NAIL RETAINING WALL #13
OFFSET | ELEV. © | spobbern TOP OF ESTIMATED WaLL
STA. -L- |FROM -L-| TOP OF | £7n;eneg | LEVELING WALL DES LGN
(LT) FT. WALL R PAD EMBEDMENT FT. | WEioaT " h
344-68.69 | 36.10 2887.55 | 2887.55 2886, 55 1. 00 .00
344+75.00 | 58.90 2889.47 | 2886.19 2885, 19 1. 00 3. 28
344+81.80 | 21.50 2892.87 | 2886.49 2885, 49 .00 5.38
344+85.00 | 21.50 2894.06 | 2886.72 2885, 72 1. 00 7.34
345-00.00 | 21.50 2900.62 | 2887.76 2886. 76 1.00 12.86
345-50.00 | 21.50 2911.77 | 2891.21 2897, 21 .00 0. 56
346-00.00 | 21.50 2916.19 | 2894.31 2893.31 1. 00 21.88
346:50.00 | 21.5¢ 2907.60 | 2897.31 2896, 31 1.00 10. 29
346+60.00 21.50 2904.27 2897.92 2896.92 .00 5.35
346-70.00 | 21.50 5900.93 | 2898.52 2897.52 . o0 > a1
346:76.12 | 21.50 2898.89 | 2898.89 2897, 89 1. 00 1. 00

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 HANDRAIL IS REQUIRED ON TOP OF RETAINING WALL #3. SEE ROADWAY PLANS FOR FENCE
ATTACHMENT DETATILS.

A FENCE IS REQUIRED ON TOP OF RETAINING WALL #4. SEE ROADWAY PLANS FOR FENCE
ATTACHMENT DETAILS.

A FORM LINER ARCHITECTURAL FINISH IS REQUIRED FOR THE CIP REINFORCED CONCRETE FACE FOR
RETAINING WALL #13 AND #4. 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 #13 AND #4, 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 WALLS #13 AND #14 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 STIFF TO STIFF RESIDUAL SOIL PARAMETERS:
UNIT WEIGHT, y = 120 PCF
FRICTION ANGLE, ¢ = 30 DEGREES
COHESION, c = O PSF
5) IN-SITU ASSUMED VERY STIFF TO HARD RESIDUAL SOIL PARAMETERS:
UNIT WEIGHT, y = 125 PCF
FRICTION ANGLE, ¢ = 36 DEGREES
COHESION, ¢ = O PSF
6) IN-SITU ASSUMED WEATHERED ROCK (META-SANDSTONE) PARAMETERS:
UNIT WEIGHT, y = 135 PCF
FRICTION ANGLE, ¢ = 32 DEGREES
COHESION, ¢ = 500 PSF
7) IN-SITU ASSUMED CRYSTALLINE ROCK (META-SANDSTONE) 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 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 WALLS #3
AND #14.

PREPARED BY: R. KRAL DATE: 6/2/2022

REVIEWED BY: M. BREWER DATE: 6/2/2022

ESTIMATED SOIL NAIL WALL QUANTITIES

RETAINING | SOIL NAIL RETAINING WALLS SOIL NAIL SOIL NAIL
WALL NO. (SQUARE FEET) VERIFICATION TESTS | PROOF TESTS
14 3,540 % 3 15
FORM LINER ARCHITECTURAL FINISH 3,540% SF
HORIZONTAL DRAINS (CONTIGENCY) 135 LF

* INCLUDES RETAINING WALL EMBEDMENT

SOIL NAIL RETAINING WALL #14
OFFSET | ELEV. © | orobneen TOP OF ESTIMATED WALL
STa. -L- |FROM -L-| ToP oF | ~ToPE==0 | LEVELING WALL DESIGN
(LT) FT. WaLL Aol PAD EMBEDMENT FT. | HEIGHT "H'
347-94.84 | 21.50 2906.53 | 2906.53 2905, 53 .00 1.00
348+00.00 | 21.50 2909, 11 2906, 88 2905, 88 .00 2,23
348+15.00 | 21.50 2913.56 | 2907.93 2906. 93 .00 5.63
348+25.00 | 21.50 2914,39 | 2908.62 2907.62 1. 00 5,77
348-45.00 | 21.50 2924.66 | 2910.04 2909, 04 1.00 14,62
348.60.00 | 21.50 2927.22 | 2911.06 2910, 06 .00 16.16
349-00.00 | 21.50 2930, 11 2913, 84 2912.84 1. 00 16.27
349:50.00 | 21.5¢ 2933.29 | 2917.38 2916, 38 1.00 15,91
350-00.00 | 21.50 2934.82 | 2920.91 2919,9] 1.00 13,91
350-50.00 | 21.50 5925851 2924, 38 2923, 38 .00 4,13
350:60.00 | 21.50 2926.39 | 2925.07 2924, 07 .00 1.32
350-64.13 | 21.50 2925.35 | 2925, 35 2924, 35 1. 00 1. 00

NOTES (conTtTinued):

THE PROPOSED RIGHT OF WAY (ROW) BOUNDARY IS 18.5 FT FROM THE FACE OF RETAINING WALL #3
AND #4. THE PROPOSED PERMANENT EASEMENT (PE) IS 39.0 FEET AND 33.5 FEET FROM THE FACE
OF RETAINING WALL #3 AND #4, RESPECTIVELY. 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 WALLS #3 AND #4, 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, RESULTING FROM BLASTING OR
EXCAVATING, THAT EXTEND BEYOND THE NEAT LINES ARE TO BE FILLED WITH A COMBINATION OF
SHORT SOIL NATILS, 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 WALLS #3 AND #4, 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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PROJECT NO.: A-0009CB
GRAHAM COUNTY

RETAINING WALL #13: -L- 344+69, 36' LT TO 346+76, 22' LT
RETAINING WALL #14: -L-347+95,22' LT TO 350+64, 22' LT
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DocuSign Envelope ID: E72669C5-9BCD-4EDC-B626-D62462232A7F
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15.0’ (RETAINING WALL #14)
20.5' (RETAINING WALL #13)

PREPARED BY: R. KRAL

DATE: 6/2/2022

REVIEWED BY: M. BREWER
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PVYC DRAIN PIPE,
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(SEE NOTE 2)—

RETAINING WALL FACING 2
(TYPICALLY CIP CONCRETE)

RETAINING WALL FACE ———=
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CONCRETE BARRIERWHERE APPLICABLE N
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SEE ROADWAY PLANS
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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
. SEE ROADWAY SUMMARY SHEETS FOR APPROXIMATE KNOWN HORIZONTAL DRAIN LOCATIONS,ELEVATIONS, PROJECT NO.: A-0009CB
INCLINATION AND LENGTHS. ADDITIONAL DRAINS MAY BE REQUIRED AS DETERMINED BY THE ENGINEER. *SEE NOTE 1 FOR DRAIN ELEVATIONS ABOVE (OR BELOW) GRADE GRAHAM COUNTY
2. DRAIN PIPES MAY BE OMITTED FOR SOME HORIZONT AL DRAINS. SEE ROADWAY SUMMARY SHEETS FOR , ,
DRAIN PIPE REQUIREMENTS INCLUDING THOSE DRAINS WITHOUT PIPES. RETAINING WALL #13: -L-344+69, 36' LT TO 346+76, 22' LT
3. FOR HORIZONTAL DRAINS,SEE HORIZONTAL DRAINS SPECIAL PROVISION (GT —I2). RETAINING WALL #14: -L-347+95, 22' LT TO 350+64, 22' LT
SHEET 4 OF 4
Prepared in the Office of: NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION RETA|N|NG WALL #1 3 AND #14
CAROLINAS
CE e TECHMNICAL DIVISION OF HIGHWAYS SOIL NAIL RETAINING WALL
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2400 CROWNPOINT EXECUTIVE DRIVE GEOTECHNICAL
SUITE 800 REVISIONS SHEET
PREPARED BY: R. KRAL DATE: 6/2/2022 CHARLOTTE, NC 28227 ENGINEERING UNI T NO. BY DATE |[NO. BY DATE | NO.
(980) 339-8684 1 3 W34
REVIEWED BY: M. BREWER DATE: 6/2/2022 2 4
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REPARED BY. R KRAL ATE 5r270002] RETAINING WALL #15 ENVELOPE AND WALL LAYOUT PROVIDED BY CHARLOTTE, NC 28227 ENGINEERING UNIT NO. By OATE Tno. By SATE | No.
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— = =="4 &, B g5 o EMBEDMENT ACCURATELY DEPICT THE ACTUAL WALL
3,000 == = ISR g2 eon FACE OF WALL #15 AT THE FOLLOWING
~ S o S mmg | LOCATIONS:
R = N = ; l —L- STA. 356 +25.40 TO 359+54.07, LT
°8°°9 I i —L- STA. 362+17.12 TO 365+18.15, LT
| A | | | | | | | | | | | | | | | | PROJECT NO.: A-0009CB
361+00 362 +00 363 +00 364 +00 365+ 00 366 +00 367 +00 368 +00 369 +00 370+00 GRAHAM COUNTY
RETAINING WALL #15: -L-352+29, 46' LT TO 368+35, 52' LT
RETAINING WALL #15 — ENVELOPE sl s
NOT TO SCALE Prepared in the Office of: NORTH CAROLINA
BOW = BOTTOM OF WALL CAROLINAS DEP Aﬁ;ﬁﬁfg}\{"g FT%gZI;qugTION RETAINING WALL #15
(LOOKING AT FACE OF WALL) CE CEOTECHMNICAL SOIL NAIL RETAINING WALL
A GROUP
2400 cnowm;glll:z g)éECUTIVE DRIVE GEOTECHNICAL PTG
PREPARED BY: R. KRAL paTE:52772022| RETAINING WALL #15 ENVELOPE AND WALL LAYOUT PROVIDED BY CHARLOTTE, NC 28227 ENGINEERING UNIT NO. BY DATE |NO. BY oatE | No. |
TGS ENGINEERS, INC. (980) 339-8684 1 3
REVIEWED BY: M. BREWER DATE: 5/27/2022 5 2 W15-2
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GEOTECHNICAL
ENGINEER ENGINEER
SRR,
SOFEST
s NG ’7.°-, =
£ i% SEAL 7% 2
: i 042642 | §
% §?Eu@§;\w§
l'll' ﬁfnT. 1 |F|'n\\‘ »
Eg ;’E% — 06/08/2022
DOCUNMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED
NOTES:
L RETAINING WALL #I59
oULL Nal FOR SOIL NAIL RETAINING WALLS, SEE SOIL NAIL RETAINING WALLS PROVISION.
OFFSET ELEV. @ PRSEQEED TOP OF ESTIMATED WAL L FOR SINGLE FACED PRECAST CONCRETE BARRIER (STAINED), SEE ROADWAY PLANS, SECTION 857 OF
STA. -L- | FROM -L-| TOP OF S enen LEVEL ING WAL L DES TGN THE STANDARD SPECIFICATION, AND SIMULATED STONE FORM LINER FINISH SPECIAL PROVISION.
(LT) FT. WAL L PAD EMBEDMENT FT. | HEIGHT "H"
GRADBE RETAINING WALL #5 HAS SADDLES THAT REQUIRE DRAINAGE STRUCTURES TO BE INSTALLED BEHIND
oo oo T e Ty P T T THE WALL. SEE ROADWAY AND HYDRAULIC PLANS FOR STRUCTURE TYPE AND LOCATION.
- A FENCE IS REQUIRED ON TOP OF RETAINING WALL #5. SEE ROADWAY PLANS FOR FENCE
352+50. 00 46.00 2947,12 2938. 20 2937.20 .00 8,92 AT ACHENT DETATLS
353+00. 00 D D D D 1,00 30. 48
46.100 29/2. 12 c74l.64 2740.64 A FORM LINER ARCHITECTURAL FINISH IS REQUIRED FOR THE CIP REINFORCED CONCRETE FACE FOR
353+25. 00 46. 00 2981.54 29473, 27 2942 .27 .00 38.27 RETAINING WALL #5. THE CONTRACTOR SHALL PROVIDE THE REQUESTED FINISH BEFORE BEGINNING
CIP REINFORCED CONCRETE FACE CONSTRUCTION. THE APPEARANCE (STONE SIZE AND SHAPE, STONE
353+50. 00 46.00 2986. 11 2944 .93 2943, 93 l.00 41.18 COLOR, AND STONE TEXTURE, PATTERN, AND RELIEF) SHOULD MATCH NATURAL STONE AND ROCK. FOR
S T P s 15 i 13 o0 o Eggvlé%gﬁﬁ ARCHITECHTURAL FINISH, SEE THE SIMULATED STONE FORM LINER FNISH SPECIAL
304-00.90 | 46.00 2996. 98 29ol.27 29958. 27 l.19 45.31 BEFORE BEGINNING SOIL NAIL WALL DESIGN FOR RETAINING WALL #5, SURVEY WALL LOCATION AND
55.00. 00 16 00 5997 09 >954 39 5953 39 . o0 45 70 SUBMIT A REVISED WALL PROFILE VIEW (WALL ENVELOPE)FOR REVIEW. DO NOT START WALL DESIGN
OR CONSTRUCTION UNTIL THE REVISED WALL ENVELOPE IS ACCEPTED.
355+50. 00 46 .00 2997.59 2957.36 2956, 36 l.00 40.23
DESIGN RETAINING WALL #5 FOR THE FOLLOWING:
356+ 00. 00 46.00 2998. 10 2961.02 2960.02 1,00 37.08 1) DESIGN HEIGHT (H) = WALL HEIGHT + WALL EMBEDMENT
356+ 50. 00 2998.60 | 2965.04 | 2964.04 1.0e 33.56 S DESTON LIVE = [0 TEARS
: 45.63 | : : D : 3) MINIMUM WALL EMBEDMENT ELEVATION = VARIES (MIN.1 FT BELOW PROPOSED FINISHED GRADE
. ELEVATION)
39/.00-00 | 42.54 Suel. vl €969. 63 £968. 48 L- 00 5100 4) IN-STTU ASSUMED DENSE RESIDUAL SOIL PARAMETERS:
357+50. 00 37. 773 3000. 06 2973, 03 2972, 03 1. 00 27.03 UNIT WEIGHT, y = 125 PCF
FRICTION ANGLE, ¢ = 36 DEGREES
357+89. 00 33.98 2988, 50 2976, 13 2975, 13 1.00 12,37 COHESION, c = O PSF
5) IN-SITU ASSUMED WEATHERED ROCK (META-SANDSTONE) PARAMETERS:
358+ 00. 00 32.92 2990.57 2977.02 2976.02 1. 00 13,55 UNTT WEIGHT, y = 135 PCF
358+50. 00 28. 11 2999, 99 ©981.04 2980. 04 1,00 18.95 Egﬁg;%g,ﬁ' éNngég’ @SFZ DECREES
) 6) IN-SITU ASSUMED CRYSTALLINE ROCK (META-SANDSTONE) PARAMETERS:
359-00. 00 23, 48 3000.93 2985, 14 2984, 14 1,00 15,79 UNTT WETGHT. v ~ 170 POF
159.50. 00 D D D D . o0 12 51 FRICTION ANGLE, ¢ = 34 DEGREES
21.50 3001. 86 2989, 35 2988. 35 CRICTION ANGLE. ¢ = 34
360+ 00. 00 21.50 3004. 16 2993, 36 2992, 36 1,00 10,80 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
360+ 25. 00 21.50 3002.71 2995, 43 2994 . 43 1. 00 7.28 PROVIDE SOURCE REFERENCES IN THEIR DESIGN SUBMITTAL.
360+21. 00 21.50 3002.76 2996. 93 2995. 93 L. 00 5.83 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
Sol-b8.b8 | 21.88 S013.89 S00s. 41 2999, 41 L. 00 13.48 SHOULD BE INCLUDED WITH THE DESIGN SUBMITTAL.
361+50.00 | 22.81 3023.07 3003.83 3002. 83 .00 19,24
EXISTING OR FUTURE OBSTRUCTIONS SUCH AS FOUNDATIONS, GUARDRAIL, FENCE OR HANDRAIL POSTS,
362+00. 00 53,70 3024.18 3006.84 3005. 84 1. 00 17.34 PAVEMENTS, PIPES, INLETS OR UTILITIES MAY INTERFERE WITH SOIL NAILS FOR RETAINING WALL
H5.
362+50. 00 25,34 3032. 11 3009.59 3008. 59 1,00 22.52
THE PROPOSED RIGHT OF WAY (ROW) AND PERMANENT EASEMENT (PE) BOUNDARY VARIES FROM THE
363+00.00 30.18 3028, 17 3012.38 3011.38 L. 100 15,79 FACE OF RETAINING WALL #5.SEE THE ROADWAY PLANS FOR OFFSET DISTANCES FROM THE FACE OF
- RETAINING WALL #5.SOIL NAILS MAY NOT BE INSTALLED BEYOND THE PE BOUNDARY. SEE “SOTL
363+-50.00 | 36.81 3029, 59 3015.23 3014.23 1,00 14,36 CETALNING WALL #15. SOIL NATLS MAY T
364+00. 00 43,43 3040, 24 3018.07 3017.07 1,00 22,17
HORIZONTAL DRAINS WILL BE REQUIRED IN THE VICINITY OF THE EXISTING TIMBER RETAINING
364+50. 00 49,14 3049, 32 3020.91 3019.91 1,00 28,41 WALL. TREATMENT OF THE EXISTING HORIZONTAL DRAINS THAT REMAIN AFTER DEMOLITION OF THE
EXISTING TIMBER RETAINING WALL WILL BE AS DIRECTED BY THE ENGINEER. FOR HORIZONTAL
365+ 00. 00 51.80 3057. 86 3023.62 3022.62 1. 00 34,24 DRAINS, SEE THE RETAINING WALL HORIZONTAL DRAIN DETATIL.
365+50. 00 52.00 3064. 74 3026. 43 3025. 43 L. 00 38.31 IF GROUNDWATER IS ENCOUNTERED BEHIND THE FACE OF RETAINING WALL #5, HORIZONTAL DRAINS
- MAY BE REQUIRED AS DIRECTED BY THE ENGINEER.FOR HORIZONTAL DRAINS, SEE THE RETAINING
366+00. 00 52 00 3072 .46 3029, 88 3028.88 1.00 472,958 WALL HORIZONTAL DRAIN DETAIL.
366+50. 00 52 .00 3080, 22 3033.50 3032.50 1,00 46,72
WHERE ROCK IS PRESENT IN THE WALL ENVELOPE, CONTROLLED BLASTING IS RECOMMENDED, BUT NOT
367+00. 00 52 .00 3077.41 3037.23 3036. 23 1,00 40.18 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
367+50. 00 52. 00 3060.33 3041.21 3040.21 1.00 19.12 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
368+00. 00 52.00 3054. 79 3045. 29 3044. 29 .10 3. 00 AND NO ADDITIONAL COMPENSATION WILL BE MADE.FOR BLASTING, SEE THE BLASTING PROVISION.
368+21. 00 47.50 3050. 26 3046.85 3045.85 .00 3.41 WHERE CONSTRUCTION VOIDS EXIST ALONG THE TOP OF RETAINING WALL #5, THE CONTRACTOR
26835, 00 45 00 2047 .23 3047 23 3046 23 . o0 7 00 SHOULD BE PREPARED TO FORM THE CANTILEVERED SECTION OF THE CIP REINFORCED CONCRETE
i 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-0009CB
GRAHAM COUNTY
RETAINING WALL #15: -L-352+29, 46' LT TO 368+35, 52' LT
SHEET 3 OF 5
Prepared in the Office of: NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION RETA'N'NG WALL #1 5
CAROLINAS DIVISION OF HIGHWAYS
; GEOTECHNICAL SOIL NAIL RETAINING WALL
A GROUP
2400 CROWNPOINT EXECUTIVE DRIVE GEOTECHNICAL e TTSIONS
SUITE 800 SHEET
(980) 339-8684 1 3 W15-3
REVIEWED BY: M. BREWER DATE: 5/27/2022 2 4
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| ~ (SEE NOTE FOR FENCE
| EXISTING/FINISHED GRADEsek o ON TOP OF WALL)
| N | EXTENSION
| N 27MIN WITH DITCH
A
| X
| R 7 .
| S Y
| N A A
| CONSTRUCTION VOID -~ ,
| \\
: BOND BREAKER WITH DITCH¥ 'A\\\
| GRADE ELEVATION BN
| /7 ~
EPOXY COATED OR ENCAPSULATED .
| STEEL BAR (TYP) S NAIL HEAD (TYP)
| / N
| AN
| ~
N
: SOIL NAIL (TYP) S
N
| SHOTCRETE _§ |, o
| A7MIN -
| GROUT (TYP) |
| E
:
| GEOCOMPOSITE SHEET DRAINS - \ I; CIP REINFORCED "
I ® 10’ MAX HORIZONTAL SPACING CONCRETE FACE Sla |
| . WITH FORM LINER Sl |
I FINISH < S o
| DRILL HOLE DIA.(TYP) ERE
| 6//_ 10// 5 |
e N =
| rl P
| L << —
| == B
a =
| 22 |T
= =
| o <— WALL FACE 2
(V2]
| o g
| % E 8//
| CENTRALTZER (TYP) | = YT
| SILI
| = E
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SOLL NAIL WALL - TYPICAL SECTION

HSEE CONCRETE DITCH BEHIND WALL DETATILS.
RKSEE PLANS FOR FINISHED GRADE.
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STANDARD DRAWING NO. 816.02
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N WELDED WIRE
N REINFORCEMENT (WWR)
~—~ N 4" THICK 6 x 6-Wl.4 x WI.4
~ \ CONCRETE DITCH*% BOND BREAKER

/7TOP OF WALL

“,/ — PERMITTED CONST.
JOINT WITH WWR

FINISHED
GRADE*

J—1— CIP CONCRETE
FACING

-+: N— GRADE
" .Q .
12”MIN L ELEVATIONRK

CONCRETE DITCH BEHIND
WALL WITH CONCRETE FACING

HSEE ROADWAY PLANS FOR CONCRETE DITCH AND FINISHED GRADE DETATILS.
FHKSEE WALL ENVELOPE FOR GRADE ELEVATIONS.

PROJECT NO.: A-0009CB
GRAHAM COUNTY

RETAINING WALL #15: -L-352+29, 46' LT TO 368+35, 52' LT
SHEET 4 OF 5
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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

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)

) K (SEE NOTE 1)
|
R

\\‘w\»\‘wmwmm‘
mmmum\m

TTTTTToTnii
eI \W T

Tl

SLOPE FACE

11000000

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

TTTTTTI0 0
erPTTTTTTT I ! on1q104L000

e PTTTTTTO0TI0 i ann1q00000000000I
,H‘»n\.»w‘.»n‘.»m‘\\“‘ TTETRATIARAIA il
Ty PIPE END CAP
‘ et
\HH"W‘“\\

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

TES:
NOTES 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-0009CE
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—i2). RETAINING WALL #15: -L- 352+29, 46' LT TO 368+35, 52' LT
SHEET 5 OF 5
Prepared in the Office of: NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION RETAINING WALL #15
CAROLINAS
CE EEDTECHICAL DIVISION OF HIGHWAYS SOIL NAIL RETAINING WALL
A GROUP
2400 CROWNPOINT EXECUTIVE DRIVE GEOTECHNICAL
SUITE 800 REVISIONS SHEET
PREPARED BY: R. KRAL DATE: 5/27/2022 CHARLOTTE, NC 28227 EN GINEERIN G UNI T NO. BY DATE |[NO. BY DATE | NO.
(980) 339-8684 1 3 WA15-5
REVIEWED BY: M. BREWER DATE: 5/27/2022 2 4
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PLAN VIEW
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<
-7\
DOCUMENT NOT CONSIDERED FINAL
CEF C UNLESS ALL SIGNATURES COMPLETED
R / n

RETAINING WALL #16

PERMANENT SOIL TOP OF WALL 5 C S ND _RETAINING WALL #16
NAIL WALL S do 99 305935
3070 S 3% g Hoo 50.21"RT
TOP OF PERMANENT = = 0w Jie o -
- ) 0O o
— SOIL NAIL WALL S Qe 3 R TEMPORARY SHORING MAY BE REQUIRED
3060 | - = Qo @ ol
: - ~ g 2 .: 8 y
- o<
3050 < S of=) 'V
: 8 0O ™M
] S 366+70.00 ° ] ‘ IAREARORD
3037:88 1[% = o //7 < 2" LIP
. S0.11°RT \ S R g VAR 56 TO 1790 \
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2030 WALL " ﬂ"_ §§ 123 Sz -9 ww wiLpLIFE FencE - e
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‘ ’ Q"Q O 88 o / _ /RET,/AI/I\IIING/ WALL
3020 ‘ 88 PROP. N Mo
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] O OI_ \\i_‘%_._%(-is-t q
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o 080t 9 ~L- STA. 366+70.00 TO -L- STA. 369+72.17, RT
Mm< : o o/
3000 5o
S; = TYPICAL WALL SECTION
O —oZ
2990 N TR @Y BOTTOM OF WALL NOT TO SCALE
BOTTOM OF SOIL ~3 Jow
NAIL WALL /WALL S <
EMBEDMENT O BEND IN WALL
PROJECT NO.: A-0009CB
| GRAHAM COUNTY
366+ 00 366 +50 367+ 00 367 +50 368+ 00 368+ 50 369+ 00 369 +50 370+ 00 370+ 50 STATION: -L-366+70, 50' RT TO 369+72, 50' RT
SHEET 1 OF 8
SMSE WALL ENVELOPE Prepared in the Office of

NOT TO SCALE CAROLINAS SHORED MECHANICALLY
(LOOKING AT WALL FACE) C% croup | STABILIZED EARTH (SMSE) WALL

PREPARED BY: DMB

2400 CROWNPOINT EXECUTIVE DRIVE

THE WALL ENVELOPE DOES NOT ACCURATELY DEPICT THE SUITE 800 REVISIONS e
one | ACTUAL WALL FACE OF WALL #16 AT THE FOLLOWING LOCATION: CHARLOTTE, NC 26227 oY I oATE [wo] B are | Mo

REVIEWED BY: REK

————— -L- STA. 366+70.00 TO 369+72.17,RT
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EXISTING WALL PROFILE

NOT TO SCALE
(LOOKING AT WALL FACE)

EXISTING PLANS INDICATE MINIMUM GROUTED ANCHOR LENGTH = 40 FT
= 20 FT
DED LENGTH = 20 FT

ANCHOR AT 20 DEG. BELOW HORIZONTAL

PREPARED BY: DMB

DATE: 7/14/2022

EXISTING PILE LOCATIONS SURVEYED BY NCDOT.

REVIEWED BY: REK

DATE: 7/14/2022

LOCATIONS SHOWN ARE FOR INFORMATION ONLY.
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= ¢ ¢ 7 12 FT BELOW

040 4 7T | S S T B 17 1ST ANCHOR ROW
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- \\\ () [ 4 ¢ ? 7 ! ! I PR, Sapupe E_:_-:_:_:_:-:—:-:—-: 'EE":;} -
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GRAHAM COUNTY
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OFFSET RT|  TOP BOTTOM MINIMUM ESTIMATED | % DESIGN TOP OF APPROX . WALL
STA. -L- | FROM CL OF OF TOP OF MINIMUM SMSE wALL | SOIL NAIL | SOIL NAIL RE INFORCEMENT DOCUMENT NOT CONSIDERED FINAL
TO WALL WALL WALL LEVEL ING SMSE  WALL HEIGHT "H* | WALL/BENCH WALL (MSE STRAP) UNLESS ALL SIGNATURES COMPLETED
FACE PAD EMBEDMENT ELEVATION HE IGHT LENGTH ‘L
LOWER: @.5XH OR 6 FT (MIN)
366+70.00 48,43 3p37.88 30937.38 3032.38 5.00 5.00 3033.08 0.70 LOWER: B.0XH OR & BT N
LOWER: @.5XH OR 6 FT (MIN)
366+75. 00 49,74 3040.37 3032.80 3027.80 5.00 12.07 3033.43 5.63 LOWER: B.5XH OR & BT QN
LOWER: @.5XH OR 6 FT (MIN)
367+00.00 48,43 3041.86 3026.89 3021.89 5.00 19.47 3@35. 15 13.26 LOMER: 0. 5XH OR 6 FT (MIN)
LOWER: @.5XH OR 6 FT (MIN)
367+50.00 | 48.44 3045.43 3007.82 3002.82 5. 00 42,11 3038.59 35.77 LOWER: 0. OXH OR B FT (MIN)
368-00.00 | 48.22 3048.59 | 3012.51 3007.51 5.00 40.58 3041.62 34.11 | LOWER: 0.5%XH OR & L (i)
LOWER: @.5XH OR 6 FT (MIN)
368+50.00 49.63 3051.68 3019. 46 3014.46 5.00 36.72 3045.54 31.08 UPPER: 0.7xH OR 18 ET (MIN) SRECAST CONCRETE PANEL (TYP) Ei\I(EFF%O(RTCYEPN)IENT
LOWER: @.5XH OR 6 FT (MIN)
369:00.00 | 51.09 3054. 76 3027.45 3022.45 5. 00 31.81 3048.97 26.52 LOWER: 2.05%XH OR & FT (N,
369-50.00 | 50.58 3057.88 3047.74 3042.74 5.00 14.64 3052.43 9.69 LOWER: 2.5%XH OR & FT (N, / ” —
LOWER: @.5XH OR 6 FT (MIN) O P
36Q’55. @@ 50. 4q 3@580 2® 305@0 24 3@450 24 50 @@ 12. 46 3@520 77 7053 UPPER: @.7XH OR 1@ FT (MIN) ,-‘ -------------------------------------------------- A___"_ _»_A,_
369:65.00 | 50@.30 3058. 85 3055.23 3050.23 5.00 8.12 3052.92 2.69 MR B o O T (T g - i %
369:72.17 | 50.21 3059. 32 3058.82 3053.82 5.00 5. 00 3053. 82 2.00 LOWER: 2.3%XH OR & FT (N, e o
LD A
%* FOR DESIGN WALL HEIGHT "H" AND ADDITIONAL CONSTRUCTION %A o
DETAILS, SEE SHEETS 4 AND 5 e
ALL TABLE DIMENSIONS ARE GIVEN IN FEET . b
N A
T Foovin STEP TOP OF LEVELING PAD SO
v /> REINFORCEMENT LAYERS BETWEEN
ADJACENT PRECAST PANELS ARE
ALIGNED AS SHOWN
CIP UNREINFORCED 6" MIN
FRONT SLOPE WALL EMBEDMENT CONCRETE LEVELING PAD
SLOPE IN FRONT OF STRUCTURES MINIMUM EMBEDMENT DEPTH
FOR WALLS H/20 LEVELING PAD STEP DETAIL
HORIZONTAL
FOR ABUTMENTS H/10
3.0H: 1.0V WALLS H/10 NOT TO SCALE
2.5H: 1.0V WALLS H/8.5
2.0H: 1.0V WALLS H/7
1.5H: 1.0V WALLS H/5
1,25H: 1.0V WALLS H/4 E%&EA%EE v 6" MIN
X .
1.0H: 1.0V WALLS H/3 K\. (e
NOTE BEARING
1) MAINTAIN A MINIMUM BENCH WIDTH OF 4.8 FT IN FRONT OF THE WALL FOR ITS ENTIRE LENGTH. PAD (TYP)
2) MINIMUM EMBEDMENT DEPTH OF 5 FT., UNLESS LARGER DEPTHS DICTATED BY ABOVE TABLE.
3) MAXIMUM SLOPE OF 1.5Hs1V 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-7 FOR SMSE WALL. PRECAST PANEL
ESTIMATED SMSE WALL *lo QUANTITIES NOT TO SCALE
SHORED MSE RETAINING WALL #16 9,250 SQ0. FT.
HORIZONTAL DRAINS (CONTINGENCY) 400 LF
RETAINING | SOIL NAIL RETAINING WALLS SOIL NAIL SOIL NAIL
WALL * (SQUARE FEET) VERIFICATION TESTS | PROOF TESTS
* PROJECT NO.: A-0009CB
16 7,350 5 25 .
* INCLUDES RETAINING WALL EMBEDMENT GRAHAM COUNTY
STATION: -L-366+70, 50' RT TO 369+72, 50' RT
TEMPORARY SHORING QUANTITIES SHEET 3 OF 8
RETAINING TEMPORARY SHORING SOIL NAIL SOIL NAIL Prepared in the Office of:
WALL * (SQUARE FEET) VERIFICATION TESTS | PROOF TESTS RETAINING WALL #16
* o S SHORED MECHANICALLY
16 1,850 ! 5 9 GEOTECHNICAL
A GROUP STABILIZED EARTH (SMSE) WALL
2400 CROWNPOINT EXECUTIVE DRIVE
SUITE 800
CHARLOTTE, NC 28227 NO BY DAfleE KéSIONS BY DATE SHN%ET
PREPARED BY: DMB DATE: 7/14/2022 (980) 339-8684 1 : 3~ .
REVIEWED BY: REK DATE: 7/14/2022 > 2 W16-3
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G -

~48,22" TO B51.09""

FROM FACE OF waLL TOo & -L-

WILDLIFE FENCE.

~

| VARIES, SEE ROADWAY PLANS

A

CONCRETE COPING
(SEE COPING DETAILS)

SEE ROADWAY PLANS

(SEE NOTES FOR FENCE AND
EXTRA LENGTH
LIMITS OF REINFORCED GUARDRAIL T0P OF WALl CONCRETE COPING
: (SEE NOTE
FOR GUARDRAIL)
SEPARATE SOIL TOP OF EXISTING
FROM SMSE BACKFILL STEEL H-PILE WALL
USING TYPE 2 (REMOVE ABOVE BENCH ELEVATION) ‘ ‘ EXTENSION
‘ n
GEOTEXTILES © INISHED GRADE » g W__j 6" MIN
H : I i
A 4" ASPHALT CONCRETE !\\2 : PAVEMENT | k\ 16" MIN
o BASE COURSE CAP ! ! SECTION — - i
= S I i —{\l+—4" MIN
W R~ T T T T T T _!__—!_______————_——————{—_—v———————/——;-— — DOWEL
o H T )
Olw A i ! 3 MIN —
il l i
o> i : UPPER REGION
o= & ! i L - REINFORCEMENT LENGTHxx (TYP)
<|2 g STEEL, GEOSTRIP OR HDPE GEOGRID | i 9.7 = H DR 18 FTMIND
g5 P REINFORCEMENT (TYP)__\\\ ! , AGGREGATE
“lo 6" MIN|E : i
|5 (TYP) ! i 6" MIN
pe | ! | y | PRECAST CONCRETE PANELS -
@ - 5 FT MIN : i . (SEE NOTES L
S ‘ ////////,,————————————-L\\\\\i 1 . AND SPECIAL PROVISION) -
o LOWER REGION ! g
| A ! >
m T @.5 = H OR ~ |
- N 6 FT(MIN)
|_
BENCH_//// 5
ELEVATION REDUCED LENGTH |~
RE INFORCEMENT (TYP) T |
] SEE SHORED MECHANICALLY ~ S
STABILIZED S|
" 3 Lo 14 (H:V) EARTH RETAINING WALL e
L EXTSTING N EXCAVATION SPECIAL PROVISIONS o2
- STEEL H-PILE WALL b e
q (TO REMAIN) —— =11
| = =
. : ~ L
= ] . Lot | L
T . : SHOTCRETE FACING DD
- r 8 MIN (TYP) =~
L : . Z
T 1 [
0| Z : : %
% = . . >
v . ! O
o | X === FILTRATION GEOTEXTILE (TYP) m
> . S
513 P \ _ﬂ\\\ 5
| = E . BEARING PAD (TYP) {%%f
% .:,. ADDITIONAL SHOTCRETE : :
g TO FILL VOID ' N
% Z (TYP) ] . BOTTOM
= | - : : OF WALL
Ly [ |
| = ] .
~ = [ .
2 A
<C : u PROVIDE MIN. 3"
= . . SHOTCRETE COVER OVER B BENCH v
L : : ALL SOIL NAIL ;>// 6' MIN (VARIES) -
o ' . RE INFORCEMENT
: : 27, —=
R T~
o FINISHED GRADE* 1>
— FRONT SLOPE VARIES >
- I (1:1 MAX) ~ v
. u.. L %\é&‘gé@;ﬁ&%q n
AB: %%“K@%é@%} i 6" MIN
2 \. 4 °°W%QDP° %Cic n
EXISTING ,;: T Y ngéuu
STEEL H-PILE b o
WALL = CAST-IN-PLACE UNREINFORCED
. CONCRETE LEVELING PAD
PERMANENT 2 (SEE LEVELING PAD STEP DETAILS)

SOIL NAIL WALL

SEE TYPICAL SECTION FOR DETAILS

PREPARED BY: DMB

DATE: 7/14/2022

REVIEWED BY: REK

DATE: 7/14/2022

AGGREGATE SHOULDER DRAIN IN
ACCORDANCE WITH ROADWAY STANDARD
DRAWING NO. 816.02, IF REQUIRED
(SEE NOTE FOR DRAIN)

SMSE WALL WITH

/X/ FOUNDATION
MATERIAL

SOIL NAIL WALL> % H

-L- STATION 366+70 TO 369+7/2

*SEE ROADWAY PLANS

FOR FINISHED GRADE DETAILS.

xxSEE SMSE RETAINING WALLS SPECIAL PROVISION REINFORCEMENT LENGTH REQUIREMENTS.

S eSS 1 %
N '.\9? 0,1/ . %

DocuSigned by:

. Mattlww Brower

386129C0A4C1462

g

GEOTECHNICAL
ENGINEER

““‘“l"l',"
Sk
O\

ENGINEER

RN >

SEAL
041986

U™

7/15/2022

SIGNATURE

DATE SIGNATURE

DATE

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED

EMBEDMENT

5 /

PROJECT NO.: A-0009CB

GRAHAM COUNTY

STATION: -L-366+70, 50' RT TO 369+72, 50' RT
SHEET 4 OF 8

CCe

Prepared in the Office of:
CAROLINAS

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

GEOTECHNICAL

NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL
ENGINEERING UNIT

RETAINING WALL #16
SHORED MECHANICALLY

STABILIZED EARTH (SMSE) WALL

REVISIONS sceT
NO. BY DATE |NO. BY DATE | NO.
1 3 W16-4
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NOTES: ESE’LOEAFI’ERCVA/‘;«'L“LENT GESJ&&Z@F?AL ENGINEER
\\““‘“C'/'A'A:"""

FOR MECHANICALLY STABILIZED EARTH (MSE) RETAINING WALLS, SEE MECHANICALLY STABILIZED EARTH RETAINING WALLS PROVISION. f&}.\.%gg'g';g‘.{é%

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

USE AN SMSE WALL SYSTEM WITH PRECAST PANELS FOR THIS RETAINING WALL. ==,$o .;4‘98&_._5%5

DO NOT USE FINE AGGREGATE IN THE REINFORCED ZONE OF RETAINING WALL *16. ST T T T T T T T g g .'.E‘.%..&?ﬁ&

A SMOOTH ARCHITECTURAL FINISH 1S REQUIRED FOR PRECAST CONCRETE PANELS FOR RETAINING WALL *16. e

A SEPARATION GEOTEXTILE IS REQUIRED AT THE BACK OF THE REINFORCED ZONE FOR RETAINING WALL *16. @‘Www 1520

A DRAIN 1S REQUIRED FOR RETAINING WALL *16. THE DRAIN SHALL CONNECT TO EXISTING AND NEW HORIZONTAL DRAINS AND DAYLIGHT

OUTSIDE OF WALL LIMITS. DOCUMENT NOT CONSIDERED FINAL

BEFORE BEGINNING SMSE WALL DESIGN FOR RETAINING WALL *#16, SURVEY WALL LOCATION AND SUBMIT A REVISED WALL PROFILE VIEW NATL HEAD ——| % UNLESS ALL SIGNATURES COMPLETED

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

DESIGN RETAINING WALL #*16 FOR WALL HEIGHTS EQUAL TO THE DESIGN HEIGHT (DIFFERENCE BETWEEN FINISHED GRADE/TOP OF WALL ELEVATION AND
BOTTOM OF WALL ELEVATION) PLUS EMBEDMENT (DIFFERENCE BETWEEN BOTTOM OF WALL ELEVATION AND TOP OF LEVELING PAD ELEVATION).

DESIGN RETAINING WALL #16 FOR THE FOLLOWING:
D)H = DESIGN HEIGHT + EMBEDMENT
2)DESICN LIFE - 795 YEARS

3) MAXIMUM FACTORED VERTICAL PRESSURE ON FOUNDATION MATERIAL = 6,800 PSF
4) MINIMUM MSE REINFORCEMENT LENGTH (L) = VARIES, SEE TABLE ON SHEET WI16-3, STRAPS AND REINFORCED ZONE SHALL EXTEND TO FACE
OF SOIL NATIL WALL FOR RETAINING WALL *16 AT ALL LOCATIONS REGARDLESS OF MINIMUM STRAP LENGTHS.
5 MINIMUM SOTIL NAIL REINFORCEMENT LENGTHS ARE BASED ON SNATIL.
6) MINIMUM EMBEDMENT DEPTH =5 FT (MIN), SEE TABLE ON SHEET Wl6e-3
7) REINFORCED ZONE AGGREGATE PARAMETERS: PROVIDE MIN. 3"
SHOTCRETE COVER
AGGREGATE TYPE = UNIT WEIGHT FRICTION ANGLE COHESION OVER ALL SOIL NAI
(y) (¢) (C) REINFORCEMENT
PCF DEGREES PSF
COARSE 110 38 1]
FINE 115 34 1]

* 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
é%L ng%EES (;%L
BACKFILL 120 32 0
FOUNDATION 120 32 0 BOTTOM OF PERMANENT SOIL NAIL WALL

DESIGN RETAINING WALL *16 FOR A LIVE LOAD (TRAFFIC) SURCHARGE.

EXISTING OR FUTURE OBSTRUCTIONS SUCH AS FOUNDATIONS, ANCHORS, EXISTING HORIZONTAL DRAINS,. GUARDRAIL, FENCE OR HANDRAIL
POSTS, PAVEMENTS, PIPES., INLETS OR UTILITIES MAY INTERFERE WITH MSE AND SOIL NAIL REINFORCEMENT FOR RETAINING WALL *16.

D0 NOT PLACE LEVELING PAD CONCRETE, AGCGREGATE OR REINFORCEMENT FOR MSE WALL PORTION OF RETAINING WALL #16 UNTIL

TOP OF LEVELING PAD

T

STEEL BAR (TYP)

SHOTCRETE FACING
8”"MIN (TYP)

ON 10’ CENTERS, MAX
TIE EXISTING HORIZONTAL DRAINS
INTO DRAINAGE STRIPS AS NEEDED

\ \ !<—DRAIN STRIPS SPACED

EXCAVATION DIMENSIONS AND FOUNDATION MATERIAL ARE APPROVED.
FOR WILDLIFE FENCES 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
REQUIRED FOR THE RETAINING WALL IN ACCORDANCE WITH THE TEMPORARY SHORING PROVISION. SEE TRAFFIC CONTROL PLANS. IN

LOCATIONS WHERE 'PERMANENT SOIL NAIL WALL”IS USED, PAYMENT WILL NOT BE MADE FOR “TEMPORARY SHORING”FOR TRAFFIC CONTROL. AGGREGATE SHOULDER DRAIN
THE PERMANENT SOIL NAIL WALL HEIGHT IS AN ESTIMATE ONLY, THAT IS BASED ON THE ANTICIPATED EXCAVATION PLUS THE MINIMUM N T oY

EMBEDMENT LISTED.
WHERE APPLICABLE, DESIGN SOIL NAIL WALL REINFORCEMENT INCLINATION TO ACCOUNT FOR EXISTING OR FUTURE UTILITY CONFLICTS

oF LB

d
LEVELING PAD

6"MIN
NO. 57 STONE

EPOXY COATED OR ENCAPSULATED

BAR CENTRALIZER (TYP)

SOIL NAIL (TYP)

GROUT (TYP)

DRILL HOLE DIA. (TYP;

6” _

6”MIN (TYP)

10”

INCLINATION ANGLE (TYP)

12 DEGREES

MIN

PERMANENT SOIL NAIL WALL - TYPICAL SECTION

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 0.5
TIMES THE PROPOSED WALL HEIGHT ("H" AT THAT STATION OR ELEVATION AT THE TOP OF THE EXISTING WALL. GRADE

THE ESTIMATED SOIL NAIL WALL QUANTITY IS BASED ON 0.5 TIMES "H"(SMSE DESIGN HEIGHT) INCLUDING THE MINIMUM EMBEDMENT LISTED ELEVATION
IN THE DESIGN TABLE ON SHEET Wle-3. THESE VALUES ARE PROVIDED AS AN ESTIMATE ONLY AND MAY VARY DUE TO SITE CONDITIONS. “INISHED GRADEX

NOT TO SCALE

THE SOIL NAIL WALL DESICNER IS RESPONSIBLE FOR DETERMINING GLOBAL 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 DESIGN PACKAGE. VERIFY UTILITY
LOCATIONS AND ELEVATIONS BEFORE BEGINNING MSE WALL DESIGN OR CONSTRUCTION. <<>> PAVEMENT

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

SPECIAL NOTES:

THE EXISTING ANCHORED STEEL H-PILE WALL WILL REMAIN IN PLACE. REMOVE THE TOP 6 FEET OF THE EXISTING WALL TO
CONSTRUCT SMSE BENCH. DO NOT DISTURB EXISTING WALL BELOW THE 1ST ROW OF ANCHORS. CONSTRUCT PERMANENT SOIL NAIL
WALL IN FRONT OF EXISTING ANCHORED WALL. IGNORE ALL POTENTIAL SUPPORT FROM THE EXISTING WALL IN THE DESIGN OF
THE THE SMSE WALL. PAYMENT FOR EXISTING WALL DECONSTRUCTION WILL BE INCIDENTAL TO THE COST OF RETAINING WALL *#le.

THE EXISTING HORIZONTAL DRAINS SHALL BE RETAINED AND CONNECTED TO THE DRAINAGE STRIPS. AT THE
DISCRETION OF THE ENGINEER, ADDITIONAL DRAINAGE STRIPS OR HORIZONTAL DRAINS WILL BE INSTALLED IF
EXISTING DRAINS ARE DAMAGED DURING WALL CONSTRUCTION. FOR HORIZONTAL DRAINS, SEE STANDARD PROVISION.

THE EXISTING LAGGING SHALL BE REMOVED TO THE SATISFACTION OF THE DEPARTMENT TO ALLOW
INSTALLATION OF DRAINAGE BOARD AGAINST THE EARTH BEHIND THE EXISTING RETAINING WALL AND
PLACEMENT OF SHOTCRETE TO FILL THE VOIDS PRESENT BEHIND THE EXISTING RETAINING WALL.

UNDERCUTTING COLLUVIAL SOILS BELOW THE SMSE WALL IS REQUIRED AS SHOWN ON SHEET Wle-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 GEOTEXILE 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

A

\

—— DOWEL %

<—— PANEL THICKNESS (t)

~ > t + OVERHANG GRADE
ELEVATION
1  CAST-IN-PLACE FINISHED GRADEk
REINFORCED
CONCRETE COPING
PAVEMENT

SECTION 4"MIN —=

COPING DETAILS

AT THE CONTRACTOR’S OPTION, CONNECT COPING TO PANELS
WITH DOWELS OR EXTEND COPING DOWN BACK OF PANELS.
*SEE ROADWAY PLANS FOR FINISHED GRADE DETAILS.

t + OVERHANG

— CAST-IN-PLACE

REINFORCED
CONCRETE COPING

<—— PANEL THICKNESS

PROJECT NO.: A-0009CB

(1)

GRAHAM COUNTY

STATION: -L-366+70, 50' RT TO 369+72, 50' RT

SHEET 5 OF 8

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

TEMPORARY SOIL NAIL SHORING FOR COLLUVIAL UNDERCUT SPECIAL PROVISION. Prepared in the Ojﬁce Of'
THE COLLUVIAL SOILS ARE SUITABLE FOR USE AS EMBANKMENT BUT WILL REQUIRE SICGNIFICANT DRYING TO
ACHIEVE THE REQUIRED DENSITY.DO NOT USE COLLUVIAL SOILS IN THE UPPER 3 FEET OF EMBANKMENT DUE TO CAROLINAS
THE PRESENCE OF BOULDERS AND COBBLES.NO ADDITIONAL COMPENSATION WILL BE PROVIDED TO DRY
COLLUVIAL SOILS OR FOR DOUBLE-HANDLING SOILS. 4 GEOTECHNICAL
CONTROL GROUNDWATER DURING AND AT THE BOTTOM OF UNDERCUT EXCAVATION USING DITCHING, SUMPS, AND "”‘ GRrROUP
PERMANENT SHOULDER DRAINS AS DIRECTED BY THE ENGINEER. OUTLET SHOULDER DRAINS EVERY éO T0 iOO FEET 24000ROWNI;3I#E§)(§§CUTIVE DRIVE
AS DIRECTED BY THE ENGINEER.
CHARLOTTE, NC 28227
PREPARED BY: DMB DATE: 7/14/2022 (980) 339-8684

REVIEWED BY: REK DATE: 7/14/2022

NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL
ENGINEERING UNIT

STABILIZED EARTH (SMSE) WALL

RETAINING WALL #16
SHORED MECHANICALLY

REVISIONS

SHEET

NO.

BY

DATE [NO.

BY

DATE

NO.

3
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=070 ST,
$E Ty
] TOP OF WALL E | oaes | G
3060 S LAl
e i \EXISTING GROUND o RS
//// /T @ Matthow Brower 7/15/2022
3050 === | Sl T
BEGIN RETAINING WALL #16 = | UNLESS ALL SIoNATORES COMPLETED
— 366 +70.00 === | SOIL NAIL SHORING
_3040 | 50.11RT 1% —==—— : | / FOR COLLUVIAL
////// | : UNDERCUT EXCAVATION
- _ | |
|
3030 | | ESTIMATED I /
_ | E)gEhUT\QAL | 7 ESTIMATED SOIL NAIL SHORING QUANTITIES
3020 | T // AL e SOSUARE BRED VERIFLCATION TESTS | PROGF TESTS
BOTTOM OF SOIL | - / 16 4,000 3 13
| NAIL WALL /WALL — 2
3010 EMBEDMENT Sl 1
ESTIMATED QUANTITIES
- UNDERCUT EXCAVATION 4,550 CY
3000 ENCOUNTERED. o o S o
THE WALL ENVELOPE DOES NOT ACCURATELY DEPICT THE BOTTOM OF e —
— ACTUAL WALL FACE OF WALL #16 AT THE FOLLOWING LOCATION: UNDERCUT e =
2990 —L- STA. 366 +70.00 TO 369+72.17,RT EXCAVATION
366+ 00 366+ 50 367 + 00 367 +50 368 + 00 368 450 369 + 00 369 450 370+ 00 370+ 50
APPROXIMATE ENVELOPE - SHORING FOR UNDERCUT
NOT TO SCALE
(LOOKING AT WALL FACE)
O
n END OF SMSE RETAINING WALL ™ Q
- PERMANENT SHORING oz/e8 QYN
_L- STA. 369+72.17, 37.9' RT el ™
3060 | -
—3—0-5—0: ~ TYPE B77”
NS - ~y | —
— SOIL NAIL SHORING - g . ' —
3040 FOR COLLUVIAL T 7 NC 143
UNDERCUT EXCAVATION T — —L—' NC .\43
— o s
3030 | 37.9° TO 8@.3' RT
- \\ i SHORING WALL AND UNDERCUT :
3020 " [ EXISTING GROUND IR AR ALY
. | .
- AN
\ SOIL NAIL SHORING AND UNDERCUT LIMITS SKETCH
3010 \\ PROJECT NO.: A-0009CB
| | | | | ~ | SCALE: bH@" = 1" GRAHAM COUNTY
cL )5 50 Js 100 125 150 STATION: -L-366+70, 50' RT TO 369+72, 50' RT
SHEET 6 OF 8
APPROXIMATE CROSS SECTION U —
SOIL NAIL SHORING FOR UNDERCUT - SHORING TURN RETAINING WALL #16
CAROLINAS
NOT TO SCALE C& croUR o UNDERCUT EXCAVATION
(LOOKING AT SOIL NAIL SHORING FACE) 2400 CROWNPOINT EXECUTIVE DRIVE
(.'PHARI.SO'.::EII'-EE IS‘J(())028227 REVISIONS SHEET
PREPARED BY: DMB DATE: 7/14/2022 (980) 33’9-8684 N1O- BY DATE N;). BY DATE NO.
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9’ WOVEN WIRE
WILDLIFE FENCE |

RETAINING WALL #16

-ROADWAY EMBANKMENT-

RETAINING WALL

UNDERCUT EXCAVATION -

COLLUVIAL UNDERCUT EXCAVATION

BOTTOM OF SOIL NAIL WALL /
SMSE WALL EMBEDMENT

1.5:1 (OR FLATTER) FRONT SLOPE
WITH 4 FT BENCH (MIN)
; WITH COIR FIBER MATTING

BEARING ZONE OF INFLUENCE LINE
GEOTEXTILE FOR SOIL STABILIZATION

ESTIMATED

GROUND

" —— SOIL NAIL SHORING FOR N /—EXISTING

BOTTOM OF UNDERCUT EXCAVATION N

(3 FT BELOW COLLUVIAL) AN

N

TYPICAL SECTION

-L- STA.

NOT TO SCALE

368+00.00 TO 369+/2.17/

TOP OF SOIL NAIL SHORING o
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NOT TO SCALE
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RETAINING WALL FACING 1B PVC DRAIN PIPE,
(TYPICALLY CIP CONCRETE) ) SCHEDULE 40 OR 80

(SEE NOTE 2)—~
RETAINING WALL FACE ————=

EXTEND SOLID PYC SECTION THROUGH
RETAINING WALL FACE AND SINGLE FACED \
CONCRETE BARRIERWHERE APPLICABLE — [\" ™

DRAIN PIPE DIA. [\ _=
15"~ 2 (TYP) | A \
’ DRILL HOLE

 fsoLley = 2 DIAWETER 3" (TYP.)

I
SINGLE FACED PRECAST A  5ECT
CONCRETE BARRIER, y I
IF APPLICABLE |

w &= GEOCOMPOSITE SHEET DRAIN

FINISHED GRADE PRV
6:/ (HV)OR FLATTER

(FRONT SLOPE)

SEE ROADWAY PLANS

RETAINING WALL HORIZONTAL DRAIN

DRAIN INCLINATION ANGLE (TYP)

j (SEE NOTE 1)
|
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TITorn TNy

Trerresiil \‘M\HU\”‘

11l 100000l
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rrTTTTIonIil
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SLOPE FACE pi
ll PVC DRAIN PIPE, -
AT SC/-E[;%LEN 04;(})5 0/2?) 80 PIPE END CAP
SEAL ALL AROUND DRAIN PIPE A0 NG —
WITH A METHOD ACCEPTABLE e AR
TO THE ENG/NEER - yq\mV\\\‘\“\““MHH\MW\H‘H ‘\HH\‘

SLOPE FACE

HORIZONT AL DRAIN

GRADE FOR HORIZONT AL DRAIN
(TOE OF SLOPE)

SLOPE HORIZONTAL DRAIN

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

ELEVATION ABOVE GRADE*

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

PROJECT NO.: A-0009CB

GRAHAM COUNTY
STATION: -L-366+70, 50' RT TO 369+72, 50' RT

NOTES:
I. SEE ROADWAY SUMMARY SHEETS FOR APPROXIMATE KNOWN HORIZONT AL DRAIN LOCATIONS,ELEVATIONS, SHEET 8 OF 8
INCLINATION AND LENGTHS. ADDITIONAL DRAINS MAY BE REQUIRED AS DETERMINED BY THE ENGINEER. ) )
Prepared in the Office of: NORTH CAROLINA
2. DRAIN PIPES MAY BE OMITTED FOR SOME HORIZONTAL DRAINS. SEE ROADWAY SUMMARY SHEETS FOR CAROLINAS DEPARTMENT OF TRANSPORTATION RETAINING WALL #16
DRAIN PIPE REQUIREMENTS INCLUDING THOSE DRAINS WITHOUT PIPES. E CEOTECHMNICAL DIVISION OF HIGHWAYS SHORED MECHANICALLY
3. FOR HORIZONTAL DRAINS,SEE HORIZONTAL DRAINS SPECIAL PROVISION. A GROUP STABILIZED EARTH (SMSE) WALL
2400 CROWNPOINT EXECUTIVE DRIVE
CHARLsolﬁll-:E I8V%028227 GEOTECHNICAL REVISIONS SHEET
1 3
REVIEWED BY: REK DATE: 7/14/2022 > 2 wie-8
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W/CONCRETE DITCH
SINGLE FACED BEGIN -L- STA. 369 +40.00 ,
CONCRETE BARRIEvR END —L- STA. 375+ 26.00 39.27
PE PE PE PE | S SN,
RN | 4200 42.00° ! < RN ! Yo DITCH .~ -. WILDLIFE FENCE
’ ’ 4 \\ \\\\ >-
Loe s W/ 15.00 ! 15.00’ W/ 12.28'  ryee s — N v <
| 1 | h 9'_6" >
[ ~ [ I } I \r \\\ / 12" - 'd
LL i ol : hl I S /’/6/24.5:.W ‘ \\ \ 'I‘" // EXTENSION B 8' ‘3
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O
RETAINING WALL L
GREU TL-3 GREU ' TL_3 : a
369 + 65 _L_ NC ]43 SINGLE FACED CONCRETE —=
50°RT 36947217 BARRIER (STAINED TO MATCH
50.21'RT ARCHITECTURAL WALL FINISH)
DETAIL FOR WALL #17
RETAINING WALL #17 - PLAN NOT TO SCALE
—L- STA. 369 +40.00 TO -L- STA.375+26.00, LT
NOT TO SCALE
THE WALL ENVELOPE DOES NOT ESTIMATED SOIL NAIL WALL QUANTITIES
ACCURATELY DEPICT THE ACTUAL
S WALL FACE OF WALL #17 AT RETAINING | SOIL NAIL RETAINING WALLS SOIL NAIL SOIL NAIL
= S WALL NO. (SQUARE FEET) VERIFICATION TESTS | PROOF TESTS
o 3 =1 J}E - THE FOLLOWING LOCATION: -
3110 = 5. 8 % - R _L- STA. 369 +40.00 TO 375+26.00, LT 17 9,280 5 45
¢ O . ™ —
TOP OF WALL 3s e gg NI ™ o FORM LINER ARCHITECTURAL FINISH 9,280% SF
I : Hee 5 — ™ o~
=N oS = °°°° T N S HORIZONTAL DRAINS (CONTIGENCY) 295 LF
3,100 S ik © T N *
g o N§ ////’ \\ INCLUDES RETAINING WALL EMBEDMENT
O o e N
™ ~
S— 3 i§ ~~ Ot > SOIL NAIL RETAINING wWALL #1/
S5 \ 2l =" 3078
3,090 S il.o' ~ 53¢V = 43T BOW
' ! i e\ \,\N)E — : OFFSET | ELEV. © | probnsen TOP OF ESTIMATED WALL
28 =) /((\\\\\5 D GN— = 335 STA. -L- | FROM -L-| TOP OF CNiencn LEVELING WALL DESIGN
iy X ‘5\’\E — = +HvQ (LT) FT, WAL L PAD EMBEDMENT FT. | HEIGHT "H°
— o ZZ eV W == " N NS GRADE
O - O O (9N
3 080 = T /Qfo?o QSED —— 5 Sinh igg o 369-40.00 | 29.74 3056.41 3056.41 3055. 41 1.00 1. 00
» Qo N~
A /// oW §“"3 TS D 369-50.00 | 29.91 3060, 71 3057.15 3056.15 1.00 3.56
ONZ
] § /7 ® — 5% B 370-00.00 | 30.74 3070.80 3060. 86 3059. 86 1.00 9, 94
3. 070 S /Al == S 370+50.00 | 31.58 3379.66 3064.52 3063.52 1.00 15. 14
' Ha 7 ~—— "o = 371+00.00 | 32.41 3085. 47 3068.07 3067.07 1.00 17.40
S 7 —— S5 Ak 371+50.00 | 33.25 | 3890.61 | 3071.53 | 3078.53 1.00 19. 0283
/A ~ S 428 N3 372-00.00 | 34.08 3094.51 3074.89 3073.89 1.00 19,62
3,060 69 +40.00 2 / —~~ 8 gr_ =3
3056.41 1/ =S =i HoT 372+50.00 | 34.91 3099, 01 3078.24 3077.24 1.00 20.77
29.74°LT == g\d_ +:5_ol =N 373+00. 00 3575 3101.06 3081.599 3080. 59 1.00 19.47
EE— (@ -l @ NollQ)
Sk 33,‘3 S 373+50.00 | 36.87 3102.50 3084, 92 3083.92 1.00 17.58
—~ oo
3,050 ane 533 374+00.00 38.61 3103.39 3@88. 25 3087.25 1.00 15.14
RIS EMBEDMENT 374+50.00 | 40.36 | 3105.46 | 3091.27 3090. 27 1. 00 14.19
375-00.00 | 42.09 3097.79 3094 . 30 3093. 30 1. 00 3. 49
3,040 375-26.00 | 43.00 3095. 73 3095, 73 3094.73 1.00 1. 00
| | | | | | | | | | | | | | PROJECT NO.: A-0009CB
369 +00 370+00 371+00 372+00 373+00 374+00 375+00 376 +00 GRAHAM COUNTY
RETAINING WALL #17: -L- 369+40, 30' LT TO 375+26, 43' LT
RETAINING WALL #17 — ENVELOPE dusERL s
. . NORTH CAROLINA
NOT TO SCALE Prepared in the Office of:
BOW = BOTTOM OF WALL CAROLINAS DEP. Aﬁ;ﬁingogFng;’;&RngN RETAINING WALL #17
LOOKING AT FACE OF WALL] CGE EEOTECHNICAL SOIL NAIL RETAINING WALL
7 | GROUP
2400 CROWNPOINT EXECUTIVE DRIVE GEOTECHNICAL
SUITE 800 REVISIONS SHEET
REPARED BY. R KRAL AT 622000 | RETAINING WALL #17 ENVELOPE AND WALL LAYOUT PROVIDED BY CHARLOTTE, NC 28227 ENGINEERING UNIT NO. By 5ATE NG, By SAE | No
REVIEWED BY: M. BREWER DATE: 6/2/2022 5 2 W17-1
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PREPARED BY: R. KRAL

DATE: 6/2/2022

REVIEWED BY: M. BREWER

DATE: 6/2/2022

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.
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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 # 7. SEE ROADWAY PLANS FOR FENCE
ATTACHMENT DETAILS.

A FORM LINER ARCHITECTURAL FINISH IS REQUIRED FOR THE CIP REINFORCED CONCRETE FACE FOR
RETAINING WALL #l/. 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 #7, 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 #7 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 RESIDUAL SOIL PARAMETERS:
UNIT WEIGHT, y = 125 PCF
FRICTION ANGLE, ¢ = 36 DEGREES
COHESION, ¢ = O PSF
5) IN-SITU ASSUMED WEATHERED ROCK (META-SANDSTONE) PARAMETERS:
UNIT WEIGHT, y = 135 PCF
FRICTION ANGLE, ¢ = 32 DEGREES
COHESION, ¢ = 500 PSF
©) IN-SITU ASSUMED CRYSTALLINE ROCK (META-SANDSTONE) 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 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
#LT.

THE PROPOSED RIGHT OF WAY (ROW) AND PERMANENT EASEMENT (PE) BOUNDARY VARIES FROM THE
FACE OF RETAINING WALL #17.SEE THE ROADWAY PLANS FOR OFFSET DISTANCES FROM THE FACE OF
RETAINING WALL #7r7.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 #7, 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 #7, 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-0009CB

GRAHAM COUNTY

RETAINING WALL #17: -L- 369+40, 30' LT TO 375+26, 43' LT

SHEET 2 OF 3
Prepared in the Office of: NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION RETAINING WALL #17
CAROLINAS
CE 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 W72
2 4
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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

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)

) K (SEE NOTE 1)
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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

TES:
NOTES 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-0009CE
2. DRAIN PIPES MAY BE OMITTED FOR SOME HORIZONT AL 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—I2). RETAINING WALL #17: -L- 369+40, 30' LT TO 375+26, 43' LT
SHEET30OF 3
Prepared in the Office of: NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION RETAINING WALL #17
CAROLINAS
CE e TECHMNICAL DIVISION OF HIGHWAYS SOIL NAIL RETAINING WALL
A GROUP
2400 CROWNPOINT EXECUTIVE DRIVE GEOTECHNICAL
SUITE 800 REVISIONS .
PREPARED BY: R. KRAL DATE: 6/2/2022 CHARLOTTE, NC 28227 EN GINEERIN G UNI T NO. BY DATE |[NO. BY DATE | NO.
(980) 339-8684 1 3 W17-3
REVIEWED BY: M. BREWER DATE: 6/2/2022 2 4
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RETAINING WALL #18
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BEGIN RETAINING WALL #18
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END RETAINING WALL #18
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PREPARED BY: DMB

DATE: 7/14/2022

REVIEWED BY: REK

DATE: 7/14/2022

SMSE WALL ENVELOPE

NOT TO SCALE

(LOOKING AT WALL FACE)

PLAN VIEW
SCALE 50 FT = 1 IN
PERMANENT SOIL
NAIL WALL TOP OF WALL
END RETAINING WALL #18
8 378+15.00
) 3118.34
TOP OF SOIL NAIL WALL - & 0 48'RT
m -
3120 | . 85 2 o:q ™
o oS U
—_ e <\ 9 ™ ==
~ = ®© == WX
3110 S & T /| o=
— @ N D ) 9> GUARDRAIL POST,—~~ "~~~ e
BEGIN RETAINING WALL #18 — — = X, 71
-3100 375+25.00 /~ P '
] 48'RT L GUARDRAILC /
3090 9’ WW WILDLIFE FENCE T
To) POURED COPING __--~"~
] g o'\o RETAINING- WALL
s ™ = PROP.— A\ i
3080 EMBEDMENT ~ ™ = GUARDRAIL ~=-~71_10
N 9 AN Exist.
] S S & - ""DETAIL FOR WALL #18
3070 o S S & BOTTOM OF WALL _L- STA. 375+25 TO —L- STA. 378+15.00, RT
_ S HSo &
BOTTOM OF SOIL 00 NS
3060 NAIL WALL /WALL = o3 & TYPICAL WALL SECTION
EMBEDMENT
NOT TO SCALE
3050 |
PROJECT NO.: A-0009CB
GRAHAM COUNTY
375+00 375+50 376 +00 376 +50 377 +00 377 +50 378+ 00 378+ 50 STATION: -L-375+25, 48' RT TO 378+15, 48' RT

SHEET 1 OF 6
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Prepared in the Office of:

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

RETAINING WALL #18
SHORED MECHANICALLY
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GEOTECHNICAL
ENGINEER ENGINEER
e“%‘;.\‘:-g-:}?g.'o%"'o
SOeESs /5;&-.,’_’% %
N 7y 2
= ¢ SEAL " i =
==O 041986 Q:=
'I,, e tinglE |“‘§‘\\\
0;%%‘:7/ braver 7152022
H DOCUMENT NOT CONSIDERED FINAL
ESTIMATED SMSE WALL *#18 QUANTITIES  DOCUMENT NOT CONSIDERED FINAL |
SHORED MSE RETAINING WALL #*18 5,550 SQO. FT.
ESTIMATED SOIL NAIL WALL QUANTITIES PRECAST CONCRETE PANEL (TYP) HE LN ORCEMENT
PERMANENT SOIL NAIL WALL & SMSE WALL LIMITS
STA. 375-25.00 -L- TO STA. 378-15.00 -L- RETAINING | SOIL NAIL RETAINING WALLS SOIL NAIL SOIL NAIL ” N
WALL * (SQUARE FEET) VERIFICATION TESTS | PROOF TESTS S / sl
WALL LIMITS SKETCH 18 5,000% 4 15 R D Aol
* INCLUDES RETAINING WALL EMBEDMENT A 1 A%
NOT TO SCALE e “ ~
S
--D--E---D--ﬁ ---------------
b .1> D N .
¥ N STEP TOP OF LEVELING PAD SO
Y REINFORCEMENT LAYERS BETWEEN
ADJACENT PRECAST PANELS ARE
ALIGNED AS SHOWN
CIP UNREINFORCED
CONCRETE LEVELING PAD
SMSE RETAINING wWALL #*18 INFORMATION
OFFSET RT TOP BOTTOM MINIMUM ESTIMATED % DESIGN TOP OF APPROX . waLL
STA. -L- | FROM CL OF OF TOP OF MINIMUM SMSE WALL | SOTL NAIL | SOIL NAIL RE INFORCEMENT PRECAST PANELS
TO WALL WALL WALL LEVELING SMSE WALL HEIGHT "H" WALL WALL (MSE STRAP )
FACE PAD EMBEDMENT HE IGHT LENGTH ‘L | EVELING PAD STEP DETAIL
375:25.00 | 48.00 3094.50 | 3094.00 3089. 00 5. 00 5. 00 3094. 00 5. 00 LR B X O T M)
LOWER: B.5XH OR 6 FT (MIN)
375-50.00 | 48.00 | 3101.25 | 3086.19 | 3081.19 5.00 19.56 3098. 66 17.47 | LOWERe B.5XH OR 6 FT (MIN) NOT TO SCALE
LOWER: B.5XH OR 6 FT (MIN)
376-00.00 | 48.00 3105.09 | 3086.16 3081.16 5.00 23.43 3102.57 21.41 LOWER: B.OXH OR B FT (N,
LOWER: B.5XH OR 6 FT (MIN)
376-50.00 | 48.00 3108.89 | 3090.69 3085. 69 5.00 22.70 3106. 45 20.76 | UpPERs 2. 7XH OR 18 FT (MIN)
377-00.00 | 48.00 3112.44 3097.72 3092.72 5.00 19.22 3110.76 18.04 ULPEPWEERE' 0§-7ZXXHH OER: IZ@ ET ((:MiI:N))
LOWER: @.5XH ( ) "
377-50.00 | 48.00 3115.59 | 3103.77 3098.77 5. 00 16.32 3113.85 15.88 | LOMER: B.5XH OR & FT (MIN) FILTRATION. —— | 67 MIN
378+00.00 | 48.00 3118.50 | 3108.75 3103.75 5.00 14.25 3117.03 13.28 | LMER: B oXH OR T W .
378:15.00 | 48.00 3118.34 | 3117.84 3112.84 5.00 5. 00 3117.84 5. 00 L B O T M) BEARING :
1
% 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 NOT TO SCALE
SLOPE IN FRONT OF STRUCTURES MINIMUM EMBEDMENT DEPTH
FOR WALLS H/20
HORIZONTAL
FOR ABUTMENTS H/10
3.0H: 1.0V WALLS H/10
2.5H: 1.0V WALLS H/8.5
2.0H: 1.0V WALLS H/7
1.5H: 1.0V WALLS H/5 PROJECT NO.: A-0009CB
1.25H: 1.0V WALLS H/4 GRAHAM COUNTY
L.OR: 1.0V WALLS 73 STATION: -L-375+25, 48' RT TO 378+15, 48' RT
NOTE ¢ SHEET 2 OF 6
1) MAINTAIN A MINIMUM BENCH WIDTH OF 4.@ FT IN FRONT OF THE WALL FOR ITS ENTIRE LENGTH.
2) MINIMUM EMBEDMENT DEPTH OF 5 FT., UNLESS LARGER DEPTHS DICTATED BY ABOVE TABLE. Prepared in the Office of: NORTH CAROLINA
3) MAXIMUM SLOPE OF 1.5H:1V WILL BE MAINTAINED ON FRONT SLOPES FOR THE ENTIRE LENGTH OF THE WALL. CAROLINAS DEPARTMENT OF TRANSPORTATION RETAINING WALL #18
4) SUBMIT WITH THE WALL DESIGN INTERNAL., EXTERNAL, AND GLOBAL STABILITY ANALYSES. DIVISION OF HIGHWAYS SHORED MECHANICALLY
REFERENCE SPECIAL PROVISION GT-7 FOR SMSE WALL. 2 GEOTECHNICAL
A GROUP STABILIZED EARTH (SMSE) WALL
2400 CROWNPOINT EXECUTIVE DRIVE GEOTECHNICAL
SUITE 800
REVISIONS
CHARLOTTE, NC 28227 SHEET
PREPARED BY: DMB DATE: 7/14/2022 (980) 339.8684 ENGINEERING UNIT N10. BY DATE N;). BY DATE NO.
REVIEWED BY: REK DATE: 7/14/2022 wi18-2
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G -L-

PERMANENT
SOIL NAIL WALL

SEE TYPICAL SECTION FOR DETAILS

PREPARED BY: DMB

DATE: 7/14/2022

REVIEWED BY: REK

DATE: 7/14/2022

CAST-IN-PLACE UNREINFORCED
CONCRETE LEVELING PAD
(SEE LEVELING PAD STEP DETAILS)

/\/ FOUNDATION
MATERIAL

SMSE WALL WITH SOIL NAIL WALL> % H

-L- STATION 375+25 TO 378+15
*SEE ROADWAY PLANS FOR FINISHED GRADE DETAILS.

xxSEE SMSE RETAINING WALLS SPECIAL PROVISION REINFORCEMENT LENGTH REQUIREMENTS.

GEOTECHNICAL

DATE

~48.0" FROM FACE OF WALL TO G -L- WILDLIFE FENCE, SEE ROADWAY PLANS ENGINEER ENGINEER
. - ey
- 5.5 FT, SEE ROADWAY PLANS  _ CONCRETE COPING SR CARC,
(SEE COPING DETAILS) SO
CYTRA LENGTH (SEE NOTES FOR FENCE AND § AT 2
LIMITS OF REINFORCED GUARDRATL TOP OF WALL POST ATTACHMENT TO S s | E
u 20%, o S&S
FOR GUARDRAIL) 5 e e
SEPARATE SOIL & R
FROM SMSE BACKFILL to e e
USING TYPE 2 ‘ EXTENSION S
. GEOTEXTILES FINISHED GRADE - R 3}_j 6" MIN [E%ﬁﬁﬁﬁgfwumy 7 /152022
“ SIGNATURE DATE SIGNATURE
At L s Eas T\ FAVEMENT | '\ 16" MIN DOCUMENT NOT CONSIDERED FINAL
BASE COURSE CAP SECTION ] U ) UNLESS ALL SIGNATURES COMPLETED
le—4" MIN
>) —]
_________________—_______————_——————(—_—v———————/——;-— — DOWEL
el )
& 3OMIN —
UPPER REGION
L - REINFORCEMENT LENGTH=x (TYP)
o STEEL, GEOSTRIP OR HDPE_GEOGRID 9.7 = H OR 10 FTMIND
6" MIN [f REINFORCEMENT (TYPf__\\\ AGGREGATE
(TYP) |[
6" MIN
1 | | PRECAST CONCRETE PANELS -
- 5 FT MIN : | (SEE NOTES i
‘ ///////,,,»———————————-~\\\\\\ 1 . AND SPECIAL PROVISION) -
LOWER REGION 1 ! I
SLOPE BE : T 2.5 = H OR -
NCH 1% (MIN) TO DRAIN ‘\\\\\\ 6 FT(MIN) |
'_
BENCH_//// 5
ELEVATION REDUCED LENGTH L |~
RE INFORCEMENT (TYP) *|w
i SEE SHORED MECHANICALLY ~1%
STABILIZED 5|
. ‘ 14 (Hsv) EARTH RETAINING WALL |
4 X CAVATION SPECIAL PROVISIONS w|=
T - I
= < | <
==
—~ |
i Ll | L
T SHOTCRETE FACING w0 |v
8 ™ 8" MIN (TYP) % ~
LI_’ ~
T
a | © 2
O w v O
nils FILTRATION GEOTEXTILE (TYP) 0
Z O
53 \ BN :
—|= BEARING PAD (TYP) {
| &
3 —
<C
0| £ BOTTQOM
= | OF WALL
| —
O
ul wm
L
| =
~ | Z
Ll
=
<T PROVIDE MIN. 3"
= SHOTCRETE COVER OVER _ BENCH v
Lud ALL SOIL NAIL - 4" MIN o
Q- RE INFORCEMENT
27— Y
O A
FINISHED GRADE 1>
FRONT SLOPE VARIES N
(1:1 MAX) >~ Y Y
)60 MIN EMBEDMENT
S MIN 5 MIN
(TYP)

PROJECT NO.: A-0009CB

GRAHAM COUNTY

STATION: -L-375+25, 48' RT TO 378+15, 48' RT
SHEET 3 OF 6

Prepared in the Office of:

Cﬁ CAROLINAS
A

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 #18

SHORED MECHANICALLY
STABILIZED EARTH (SMSE) WALL

REVISIONS sceT
NO. BY DATE |NO. BY DATE | NO.
1 3 W18-3

4
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NOTES:

TOP OF PERMANENT ENGINEER

SOIL NAIL WALL

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 *18.

A SMOOTH ARCHITECTURAL FINISH IS REQUIRED FOR PRECAST CONCRETE PANELS FOR RETAINING WALL +#18.

A SEPARATION GEOTEXTILE IS REQUIRED AT THE BACK OF THE REINFORCED ZONE FOR RETAINING WALL =*18.

BEFORE BEGINNING SMSE WALL DOESIGN FOR RETAINING WALL *#18, 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.

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

DESICGN RETAINING WALL #18 FOR THE FOLLOWING:
DH = DESIGN HEIGHT + EMBEDMENT
2)DESICN LIFE = 795 YEARS

)
3) MAXIMUM FACTORED VERTICAL PRESSURE ON FOUNDATION MATERIAL = 4,100 PSF
4) MINIMUM MSE REINFORCEMENT LENGTH (L) = VARIES, SEE TABLE ON SHEET W18-2
5) MINIMUM SOIL NAIL REINFORCEMENT LENGTHS ARE BASED ON SNAIL.
6) MINIMUM EMBEDMENT DEPTH = 5 FT (MIN), SEE TABLE ON SHEET W18-2
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 ng%EES (ééé
BACKFILL 120 32 0
FOUNDATION 120 32 0

DESIGN RETAINING WALL =18 FOR A LIVE LOAD (TRAFFIC) SURCHARGE.

EXISTING OR FUTURE OBSTRUCTIONS SUCH AS FOUNDATIONS, GCUARDRAIL, FENCE OR HANDRAIL POSTS, PAVEMENTS, PIPES, INLETS OR
UTILITIES MAY INTERFERE WITH MSE AND SOIL NAIL REINFORCEMENT FOR RETAINING WALL #18.

D0 NOT PLACE LEVELING PAD CONCRETE, AGGREGATE OR REINFORCEMENT FOR MSE WALL PORTION OF RETAINING WALL #18 UNTIL
EXCAVATION DIMENSIONS AND FOUNDATION MATERIAL ARE APPROVED.

FOR WILDLIFE FENCES ON THE TOP OF THE RETAINING WALL, SEE ROADWAY PLANS FOR FENCE ATTACHMENT DETATILS.
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
LOCATIONS WHERE "PERMANENT SOIL NAIL WALL”IS USED, PAYMENT WILL NOT BE MADE FOR “TEMPORARY SHORING”FOR TRAFFIC CONTROL.

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 wWALL 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 W18-2. THESE VALUES
ARE PROVIDED AS AN ESTIMATE ONLY AND MAY VARY DUE TO SITE CONDITIONS.

DESIGN RETAINING WALL #18 FOR WALL HEIGHTS EQUAL TO THE DESIGN HEIGHT (DIFFERENCE BETWEEN FINISHED GRADE/TOP OF WALL ELEVATION AND

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

NAIL HEAD —{

.AF - - -
Ay

<SHOTCRETE FACING

SEAL

U™

DocuSigned by:
EPOXY COATED OR ENCAPSULATED @ NJHLHWW Bruwer

GEOTECHNICAL

7/15/2022

ENGINEER

STEEL BAR (TYP) 386129C0MCIEL.

DATE

SIGNATURE

DATE

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED

PROVIDE MIN. 3"
SHOTCRETE COVER

OVER ALL SOIL NAIL T
REINFORCEMENT i

ON

BOTTOM OF PERMANENT SOIL NAIL WALL

TOP OF LEVELING PAD

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

PERMANENT SOIL

8"MIN (TYP)

Li DRAIN STRIPS SPACED

TIE EXISTING HORIZONTAL DRAINS
INTO DRAINAGE STRIPS AS NEEDED

! )
LEVELING PAD

SOIL NAIL (TYP)

BAR CENTRALIZER (TYP)

10" CENTERS, MAX

6”MIN (TYP)

INCLINATION ANGLE (TYP)

6”MIN
NO. 57 STONE

12 DEGREES MIN

NAIL WALL - TYPICAL SECTION

THE SOIL NAIL WALL DESIGNER IS RESPONSIBLE FOR DETERMINING GCLOBAL STABILTIY BASED ON THE
FINISHED SMSE wAaLL. A MINIMUM FACTOR OF SAFETY OF 1.35 IS REQUIRED FOR GLOBAL

STABILITY. SUBMIT THESE RESULTS WITH THE WALL DESIGN 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 WI18-5. 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 GEOTEXILE 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.

NOT TO SCALE

A

\

GRADE - t + OVERHANG GRADE
ELEVATION ELEVATION
FINISHED GRADE ~1 CAST-IN-PLACE FINISHED GCRADE%
REINFORCED
q CONCRETE COPING
PAVEMENT <<:> PAVEMENT
SECTION — DOWEL SECTION 4”MIN —=
«—— PANEL THICKNESS (4)

COPING DETAILS

AT THE CONTRACTOR’S OPTION, CONNECT COPING TO PANELS
WITH DOWELS OR EXTEND COPING DOWN BACK OF PANELS.

*SEE ROADWAY

PLANS FOR FINISHED GRADE DETAILS.

<—— PANEL THICKNESS

PROJECT NO.: A-0009CB

GROUT (TYP)

DRILL HOLE DTIA. (TYP;

6” _ 10//

t + OVERHANG

— CAST-IN-PLACE
REINFORCED
CONCRETE COPING

(1)

GRAHAM COUNTY

STATION: -L-375+25, 48' RT TO 378+15, 48' RT

SHEET 4 OF 6

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 in the Office of: NORTH CAROLINA RETAINING WALL #18
CAROLINAS DEPARTMENT OF TRANSPORTATION
Cﬁ CEOTECHNICAL 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: DMB DATE: 7/14/2022 (980) 339.8684 ENGINEERING UNIT NO. BY DATE |NO. BY DATE NO.
1 3
REVIEWED BY: REK DATE: 7/14/2022 2 4 W18-4
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GEOTECHNICAL
ND RETAININ NALL #18 ENGINEER ENGINEER
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TOP OF WALL T 041986

1A NGRS
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3100 | 303%’%? EMBEDMENT DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

ESTIMATED
3070 COLLUVIAL

7

’ ESTIMATED SOIL NAIL SHORING QUANTITIES
RETAINING SOIL NAIL SHORING SOIL NAIL SOIL NAIL
WALL * (SQUARE FEET) VERIFICATION TESTS | PROOF TESTS
18 9,000 4 30
SOIL NAIL ESTIMATED QUANTITIES

| EXTENTS x 4 >
- - % LU 1
3060 | SHORING FOR UNDERCUT EXCAVATION 10,200 CY
7 COLLUVIAL GEOTEXTILE FOR SOIL STABILIZATION 1,700 SY
- =TT UNDERCUT SELECT GRANULAR MATERIAL 1,700 CY
3050 -— SHOULDER DRAIN 750 LF
BOTTOM OF EXCAVATION CONCRETE PAD FOR SHOULDER DRAIN PIPE OUTLET 5 EA
— UNDERCUT "
3040 EXCAVATION _
_3130 |
374+ 50 375+00 375+50 376 +00 376 +50 377 +00 377+ 50 378+ 00 — Zlé_' _?(-SA 372§ _||{_'|.'|5,
APPROXIMATE ENVELOPE - SHORING FOR UNDERCUT 3120 - 10
NOT TO SCALE —1
(LOOKING AT WALL FACE) 3110

SOIL NAIL SHORING
FOR COLLUVIAL
UNDERCUT EXCAVATION

3100

— . EXISTING
3090 N / GROUND

\\
- | \
AN
/3080 | \\
AN

CL 25 50 75 100 125 150

APPROXIMATE CROSS SECTION
UNDERCUT SHORING WALL TURN SOIL NAIL SHORING FOR UNDERCUT - SHORING TURN

-L- STA. 378-15,
42' TO 1@2° RT
NOT TO SCALE
(LOOKING AT SOIL NAIL SHORING FACE)

PROJECT NO.: A-0009CB
SHORING WALL AND UNDERCUT GRAHAM COUNTY

STA. 374:52.60 -L- TO STA. 378-15.00 -L- STATION: -L-375+25, 48' RT TO 378+15, 48' RT
SHEET 5 OF 6

Prepared in the Office of:

SOIL NAIL SHORING AND UNDERCUT LIMITS SKETCH RETAINING WALL #18

CE O TECHNICAL SOIL NAIL SHORING FOR
SCALE: 5@’ - 1 = GROUP UNDERCUT EXCAVATION

2400 CROWNPOINT EXECUTIVE DRIVE

SUITE 800 REVISIONS

CHARLOTTE, NC 28227 SHEET
PREPARED BY: DMB DATE: 7/14/2022 (980) 339-8684 NO. BY DATE |NO. BY DATE [ NO.
1 3
REVIEWED BY: REK DATE: 7/14/2022 2 4 V185
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-ROADWAY EMBANKMENT-

UNDERCUT EXCAVATION -

9" WOVEN WIRE
WILDLIFE FENCE

TOP OF SOIL NAIL SHORING

RETAINING WALL #18
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CZ5NNN
NAIL HEAD ——{ Wz,
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N 7
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S EXISTING
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NOT TO SCALE
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DocuSigned by:
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0A4C1462
SIGNATURE DATE

SIGNATURE DATE

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED

EPOXY COATED OR ENCAPSULATED

STEEL BAR (TYP)
SOIL NAIL (TYP)
HOT PORARY FACING R
DRILL HOLE DIA.(TYP;
6" - 107

BAR CENTRALIZER (TYP)

\ DRAIN STRIPS SPACED
ON 10" CENTERS, MAX
TIE EXISTING HORIZONTAL DRAINS

INTO DRAINAGE STRIPS AS NEEDED

6”MIN (TYP)

INCLINATION ANGLE (TYP)
12 DEGREES MIN

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

SECTION

SHORING - TYPICAL

10 STA. 3/8+12.00 -L-

NOT TO SCALE

PROJECT NO.: A-0009CB

GRAHAM COUNTY

STATION: -L-375+25, 48' RT TO 378+15, 48' RT
SHEET 6 OF 6

Prepared in the Office of:

CCe

2400 CROWNPOINT EXECUTIVE DRIVE

RETAINING WALL #18

CAROLINAS
GEOTECHNICAL SOIL NAIL SHORING FOR
GROUP UNDERCUT EXCAVATION

SUITE 800
R
CHARLOTTE, NC 28227 EVISIONS SHEET
PREPARED BY: DMB DATE: 7/14/2022 (980) 339-8684 NO. BY DATE |NO. BY DATE | NO.
1 3
REVIEWED BY: REK DATE: 7/14/2022 5 2 W18-6
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GEOTECHNICAL
RETAINING WALL #19A & #19B: DETAIL A FOR WALL #19A DETAIL B FOR WALL #198 INSET A DETAIL C FOR WALL #19 ENGINEER ENGINEER
9’ WOVEN WIRE == ' WOVEN WIRE iy,
WILDLIFE FENCE - 4" CONCRETE\ sk FDPS WIDTH SIOVEN. W POURED ohawn CARg s,
9’ WOVEN WIRE , N/ DITC \ 8" WILDLIFE FENCE RO IREDTEN, ‘A%,
WILDLIFE FENCE > POURED 1 oADY R 393+22.57 TO 395+08.03 COPING SS9 T
< COPING \ “, 1M1 406+00.00 TO 408+04.26 % A v %
’ see A < N l,’ VAR SEE PLAN: - 5 £ SEAL 7% %
POURED g il 3 B\ 395+08.03 TO_395+4216  SEE > : 042642 z
COPING 11'-6"| % - ~o o J- VAR 12’ TO 17.5" o = 3
\ —67/% RETAINING WALL @P m - 395+42.16 TO 398+45.00 X X | % ol e S §
% < SEE INSET A—>J1)/ 1| E W/ARCHITECTURAL FINISH 11'-6" 3 17.5' ; é v, ....G’N(-_ Colvd
45.00 TO 4 162 NI FPPS |- |1 %, Qplee
/4 RETAINING WALL FDPS |5 Sveram oA 02, Al V170 o3k ere x “RT e,
7/ W/ARCHITECTURAL FINISH u 4' CONCRETE PATH FDPS|o 403+91.62 TO 406+00 m docusigneaty:
5'LT z a w
BESINé RETAINING WALL #19A SINGLE FACED CONCRETE 4’ CONCRETE PATH SIGNATURE DATE SIGNATURE DATE
376 +65.00
56'LT B RRIER STTANED, 1O FIAmSTﬁ)H SINGLE FACED CONCRETE Ry F(AS\%EI?\IESO{‘ICC)?REJIE\TCH DOCUMENT NOT CONSIDERED FINAL
CONCRETE BARRIER — STAINED iﬁEﬂIETREc(:STLAR"A\ILEI\DNATLOL Fmgﬁ)H ARCHITECTURAL WALL FINISH) UNLESS ALL SIGNATURES COMPLETED
- USE DETAIL A AS FOLLOWS
378+20.00 -L- STA. 376 +65+ TO -L- STA.378+20=, LT USE DETAIL B AS FOLLOWS USE DETAIL C AS FOLLOWS
67'LT -L- STA. 388+60+ TO -L- STA.393+22.57,LT -L- STA. 378+20+ TO -L- STA.380+50=, LT (BEGIN LANDBRIDGE)
—-L- STA. 382 +30+(END LANDBRIDGE) TO -L- STA. 388+60= LT -L- STA. 393+22.57 TO -L- STA.408+04 =+, LT
379+10.00
45°LT
379+10.00 0
56'LT ‘3%
379+10.00
67'LT N
PROP. RETAINING WALL #19A 3 v
TIERED WALLS W/CONCRETE DITCH
BEGIN —L— STA. 376 +65.00 A’
END -L- STA. 380+50.00 )
END RETAINING WALL #19A o0 (@)
380+50+
' 393+22.57
7051 o o~ 52517 ESTIMATED SOIL NAIL WALL QUANTITIES
380 + 50 + . ™ TIERED SOIL NAIL
59.5°LT 388 +60.00 SOIL NAIL SOIL NAIL
380+50 =+ : RETAINING WALL NO. RETAINING WALLS
8517 B N o ETAINING  WALL #198 PROP. RETAINING WALL #19B 6421 (SOUARE_FEET) VERIFICATION TESTS | PROOF TESTS
+30+ *
2 382.430= 70.5'LT 385+ 65.00 BEGIN L STA 967 rg0a T DTeH 19A 14,840 5 50
x 59.5 55.5'LT END -L- STA. 393+22.57 388+ 60.00 198 74 180* 25 235
< 382+30= SINGLE WALL W/CONCRETE DITCH 53.2'LT 389 +50.00 392+78.48 ~ :
48.5'LT 383+55 385465 BEGIN -L- STA. 393+22.57 52 5J,r|_?- : 41.5'LT 7o)
665T  66.5'LT END —L- STA. 408+04.26 : X LAND BRIDGE 10.340* . 25
383+55 383455 SINGLE FACED 389+50.00 g PERMANENT SHORING d
24517 Ry CONCRETE BARRIER - ‘ 51T n - =
385+ 65.00 STAINED = ™ SIMULATED STONE FORM LINER SYSTEM AND SURFACE FINISH 89,020 * sF
44.5'LT - \l. e S HORIZONTAL DRAINS (CONTIGENCY) 900 LF
! S5 - 3 3 3 S : ° O CLASS VI SELECT MATERIAL™* 800 TON
—| @@= S 9 " w
s o . . . @ SEPARATION GEOTEXTILE™* 7,100 SY
— — "Zu o * INCLUDES RETAINING WALL EMBEDMENT
TAWASH| T3 — —_— %) % INCIDENTAL PAY ITEM(S)
5 - _ 3 —) I
\g 3 3 3 3 2 . —T T ° E
> —— 3 ESTIMATED PLANTER BOX QUANTITIES
T-1
ITEM LOCATION LOCATION
\‘(E‘l A SIMULATED STONE FORM LINER SYSTEM AND SURFACE FINISH™  TIER 1 FACE 10,330 SF
SIMULATED STONE FORM LINER SYSTEM AND SURFACE FINISH™|  TIER 2 FACE 6,250 SF
CLASS A CONCRETE (PLANTER BOX) TIER 1 & TIER 2 1,610 CY
REINFORCING STEEL (PLANTER BOX) TIER 1& TIER 2 | 318,700 LB
L CLASS VI SELECT MATERIAL™* TIER 1 & TIER 2 750 TON
O\ SUBSURFACE DRAIN** TIER 1& TIER 2 | 10,250 LF
™ SEPARATION GEOTEXTILE™ TIER 1 & TIER 2 6,000 SY
4" SLOPE PROTECTION TIER 18& TIER 2 50 SY

END RETAINING WALL #19B

Ne 408 +04.26
33507
o SINGLE FACED

* ASSUMES STEEL IS 1.5% THE VOLUME OF CONCRETE.
%ok TNCIDENTAL PAY ITEM(S)

o
)‘ig'l 4 CONCRETE BARRIER
Y
N\
o B e o7 ESTIMATED ADDITIONAL QUANTITIES

N 395+08.03 g S SAFETY RESTRAINT SYSTEM 1LS
~ 394+30.36 S6131T i - PLANTER BOX BACKFILL. SEE LANDSCAPING PROVISIONS* 4,300 CY
i st oy o270 O = * INCIDENTAL PAY ITEM(S)
+ 43T QP
2 FA0E FEANG L #58
« a 8.0 BEGIN —L- STA. 393+22.57 403+50.00

END -L- STA. 408+04.26 43'LT

SINGLE FACED
CONCRETE BARRIER -

STAINED F
— S
| ]
PROJECT NO.: A-0009CB
GRAHAM COUNTY
RETAINING WALL #19A: -L- 376+65, 45'-56' LT TO 380+50, 48.5'-70.5' LT
RETAINING WALL #19A & 19B — PLAN RETAINING WALL #19B: -L- 382+30, 48.5-70.5' LT TO 408+04, 33.5' LT
NOT TO SCALE SHEET 1 OF 11
Prepared in the Office of: NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION RETAINING WALL #19A & #19B
CAROLINAS
. CEOTECHNICAL DIVISION OF HIGHWAYS TIERED SOIL NAIL RETAINING WALL
A GROUP
2400 CROWNPOINT EXECUTIVE DRIVE GEOTECHNICAL
SUITE 800 REVISIONS SHEET
PREPARED BY: R. KRAL DATE: 7/13/2022 CHARLOTTE, NC 28227 ENGINEERING UNI T NO. BY DATE |[NO. BY DATE | NO.
(980) 339-8684 1 3 WA19-1
REVIEWED BY: M. BREWER DATE: 7/13/2022 2 4




DocuSign Envelope ID: E72669C5-9BCD-4EDC-B626-D62462232A7F

GEOTECHNICAL

RETAINING WALL #]9A & #]9B ENGINEER ENGINEER

DocuSigned by:
|E§ ’ ; ;g 7/14/2022
8AD703B2A8484F4...

SIGNATURE DATE SIGNATURE DATE

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED

3,200
TOP OF WALL (TIER 2) !
— |
3,190 TOP OF WALL (TIER 2) 1 o !
— Qo '
= 3538 933 !
— N o . Y
g~ MmN
3,180 2 gsR i ' ! d ~
o 1 o o~ 03 O Y v [ - I
— ~ o ™ o 0 d — 0 oY -
= — = ldgw N ) ™0 NS S
=) = ~ ) Yo Lo =9 82 4 - No =l
3.170 < // |[edm o ™0 =9 I 8 qo
hs '’ e — ————— - [B = O o("_'JI q
™ 7 —_—— ~ ] o M- g g 2‘1’ 0
23 HGR dm=mo 435
® I IIR N 95T 432 oo
3160 s 7 FINSHED GRADE I FINISHED GRADE NN\ o 4es | g
5// TOP OF PLANTER BOX ITIER 2 N NG 0 | :
- V- N/ A 00— e e e P —
- © S /4 ___________———F‘ms—I—IET)_GmEIN PLANTER BOX :":" ——_____§ \\2 f °r\°'£
< I ——— \ = Pl
3 ]50 EE ™ / e e A W M S ST ST i r—" i - ____—B:.)T.—cf. WALL (TIER 2 \\\\\ | ;: §S :
°ode | 2 e T DROP INLET SOIL —= e = N R = S
) /4 it ™ —Z — NAIL NOTCH i ] ————— T U0 ® e
~ LA o\ JISHE! 2 — i1 SOIL NAIL WALL T — o < d< S C S
© off  pFEm— wa (ER —— (SEE NOTE) Il EMBEDMENT (TIER 2 -~ ! 6| X S =
Pt OF g i ( ) I ~ = a3 NS
© ™ i — LACE goTIoN — - BOTTOM OF PLANTER " _T i ~ N 2 I = 7o) ~ g5
_3.140] o — T s B BOX (TIER 2)/ i END PLANTER BOX (TIER 2) x N ® ! S Hs HS
0% RICA. LS e = TOP OF WALL (TIER 1 l ! AN - RNl bl
&4 ConSEEE = =T SoIL NAIL WALL (TIER 1) ik DROP INLET SOIL —=| N 3 ! 98 8= o
— -— ' ' a ' -
] 2 g ; // EMBEDMENT (TIER 2) TOP_OF PLANTER BOX (TR 1) !|! NAIL NOTCH :I: N f | ” Z
—————————— — — ' '~ \
3,130 s L w v 2/ /S ) f—_—_———— T > = e ——— (SEE NOTE) I N\ 5 | ~
= // BOTTOM OF PLANTER — H SINCLE FACED “CONCRETE Sammey it A / ¢
1 OF WALL (TIER 1) T— y m— R 7/ FINISHEp =g - I 5 / N
/4 BOX (TIER 2)/ 50X (IER A BOTTOM OF WAL T = A\ S ' ob |
— TOP OF WALL (TIER 1) oF RIS e e——— i ] ———————— - 9 13 / 0y
3120 o g / Tovﬁkﬁﬁ"wﬂ“ A____-—é—"‘/ 8 ! g S S -\ \ o 9 'deo gm ;c'?
a ) — — d o d_- d~ d. s S = X SnNHY o= o
. 2 S / //ﬁﬁkﬁ/ﬂm = <b N'; 5 %E E:QS : u'\-, ! mg i%; %‘;‘ g_h5 do 9 - \\ A5 ::E / Mo g.o—\
S & f/ — ConNCR® v -— s Qs H-o Qe IN 4R@Q ~ N N O~ do© - 0y, golb 9 3 a ~—— =Y/ D
™ /ﬂ ALL MER — S <0 nun 0NN o~ . [aIPS — o~ h g,_n &C:Nln N‘I‘ v~ C"‘)g Lo = P - ~ \ =] .
— / — O " p NG fNor NS s P Pyt ™ ® o0 oo o g« NS Qe qog ot o~ 19 = v/ <\
/4 —1o¢ © — = dq85 mwo doon ™0 , ™0 mw g% o dRodeS (gab T I~ : T
3110 — — |_ 23 dam | o0 PN 4SSN HSH 1995 Jor, 8 o Y/ _—DROP INLET SOIL|*’ 3
—= 376+ 65 S - 32 SO P : R0 goREYG 1922 A3 He S~ G, O =" NAIL NOTCH w T
AN = N N 58 0o BOTTOM OF PLANTER — I R0 dbe geo 2 = o It (SEE NOTE) Zv
S— S6°LT N OnCREE 3 X =N BOX (TIER 1) : SOIL NAIL WALL — | 93 o g T~ ¥ —w
C 1 o ) =% X | i P : S [T
3100 05 26 398 J5 9= ©0 | EMBEDMENT (TIER 1) i 5 42 = T~ L
—9,1V0] J3. & Ho Ho J= ™ I ! © ; do g | ()
45'LT A NERER R ; ' 3 S -
— 3098.80 a N3 ! A= A8 S
61T SN2 SOIL NAIL WALL ~ — - ? 92 g do I TS
3.090 @ EMBEDMENT (TIER 1) ! I = S 883
. H o= y Yoo
BOTTOM OF PLANTER — ! ! N So9r et
BOX (TIER 1) i @ A9 52.50'LT
' ™
I ! I ! I ! I ! I ! I I ! I [T I ! I I ! I ! I ! I ! I ! I ! I ! I I ! ! I '
375+00 376 +00 377 +00 378+00 379+00 380+00 381+00 382 +OO| 383+00 384+00 385+00 386 +00 387 +00 388+00 389 +00 390+00 391+00 392 +00 393+00 394 +00

RETAINING WALL #19A RETAINING WALL #19B

| [
| |
| | |
: I BRIDGE I
I I PERMANENT I
| | |

SHORING PROJECT NO.: A-0009CB

GRAHAM COUNTY

RETAINING WALL #19A: -L- 376+65, 45'-56' LT TO 380+50, 48.5'-70.5' LT
RETAINING WALL #19A & #19B — ENVELOPE RETAINING WALL #19B: -L- 382+30, 48.5'70.5' LT TO 408+04. 33.5' LT

NOT TO SCALE
(LOOKING AT FACE OF WALL) SHEET 2 OF 11

Prepared in the Office of: NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION RETAINING WALL #19A & #19B
CAROLINAS
, GEOTECHNICAL DIVISION OF HIGHWAYS TIERED SOIL NAIL RETAINING WALL
A GROUP
2400 CROWNPOINT EXECUTIVE DRIVE GEOTECHNICAL
SUITE 800 REVISIONS SHEET
PREPARED BY: R. KRAL DATE: 7/13/2022 CHARLOTTE, NC 28227 EN GINEERIN G UNI T NO. BY DATE |[NO. BY DATE | NO.
(980) 339-8684 1 3 W62
REVIEWED BY: M. BREWER DATE: 7/13/2022 2 4




DocuSign Envelope ID: E72669C5-9BCD-4EDC-B626-D62462232A7F

GEOTECHNICAL

RETAINING WALL #]9A & #]9B ENGINEER ENGINEER

‘“““ll"’,

SB CARO ey,

ST

~ K 3
3,190 §8

Z

2 .6
_3,180] %, O~-.’.‘f§1NE‘}..- v

—_— DocuSigned by:
3,170 IE 7/14/2022
8AD703B2A8484F4...

SIGNATURE DATE SIGNATURE DATE

DOCUMENT NOT CONSIDERED FINAL
3,150 UNLESS ALL SIGNATURES COMPLETED

3,140 S

3,130

3130.56
00.00
1

/
31236

3,120

00
95 +00.00
115.49

/

s
—3107.94

107.20
106.11

77\

3,110

101.15

<
N
4

e

I 0
DROP INLET SOIL —=i/, \ 90
NAIL NOTCH H == Js o
(SEE NOTE) H < 2= S

3,100

SEE SHEET W19-2
Y’

—3.090 i N ko

MATCH LINE STA. 393 +22.57

/
/

TOP OF WALL —

/
/

309290
/

3.080

00.00
9.16

52 50/LT
74577

5991 LT
/
00.00 /
/

36.22'LT

— IO <

3.070

~ o <
SS9 Bl N &

3,060 EMBEDMENT — S S RGr /i~——DROP INLET SOIL  \ S
S O~ 0% ! NAIL NOTCH A\ S

x o~ ol (SEE NOTE) N\

3,050

35299
/

00 u/
7,

3052 .84
3049.01

! DROP INLET SOIL ~N S S
NAIL NOTCH N S

3,040 :
! (SEE NOTE) N

/

0
400+ 00.00

_/_

z

T

5

Q

g

=
./

/,

/

]70 00

3,030

/
4

3,020

/
/
Z

el
R
oD Olo
(=
D

OO Ol

3021.93
00.00
0

3,010

/’d N
DROP INLET o
" SOIL NAL R =
NOTCH  (SEE NOTE)"\ S

3,000

007.8
38.24°LT

40

2,990 EMBEDMENT — 1
?. g S~

|
|
|
|
!
2,980 |
i
|
|
|

I I I I I I I I I
399 +00 400+00 401+00 402 +00 403 +00 404 +00 405+00 406 +00 407 +00 408JI[00
|

I
RETAINING WALL #19B I
I
I

I I I I I I I I
392 +00 393+00 394+00 395+00 396 +00 397 +00 398 +00 409 +00

PROJECT NO.: A-0009CB
GRAHAM COUNTY

RETAINING WALL #19A: -L- 376+65, 45'-56' LT TO 380+50, 48.5'-70.5' LT
RETAINING WALL #19A & #19B - ENVELOPE (CONTINUED) RETAINING WALL #19B: -L- 382+30, 48.5-705' LT TO 408+04, 33.5' LT

NOT TO SCALE
(LOOKING AT FACE OF WALL) SHEET 3 OF 11

NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION RETA|N|NG VVA|_|_ #1 9A & #1 QB
DIVISION OF HIGHWAYS TIERED SOIL NAIL RETAINING WALL

Prepared in the Office of:

CE CAROLINAS
A

GEOTECHNICAL
2400 CROWNPOINT EXECUTIVE DRIVE

GEOTECHNICAL
ENGINEERING UNIT |or—= T ] SHEET

1 3
2 4

GROUP
SUITE 800

PREPARED BY: R. KRAL DATE: 7/13/2022 CHARLOTTE, NC 28227
(980) 339-8684

W19-3

REVIEWED BY: M. BREWER DATE: 7/13/2022




DocuSign Envelope ID: E72669C5-9BCD-4EDC-B626-D62462232A7F

GEOTECHNICAL
SOIL NAIL RETAINING WALL #19B SOIL NAIL RETAINING WALL #19B (CONTINUED) s
QP S oy %,
OFFSET OFFSET ELEV. @ PROBPOOWSED TOP OF ESTIMATED WALL OFFSET OFFSET ELEV. @ PROBPOOWSED TOP OF ESTIMATED WALL :ss@;“”/og""‘%
STa, -L- FROM -L- FROM -L- TOP OF CINTSHED LEVELING WALL DESIGN STa. -L- FROM -L- FROM -L- TOP OF FINISHED LEVELING WALL DESIGN £ i7 SEAL 71 3
(LT) TIER 1|(LT) TIER 2 WALL CRADE FLEv. | PAD ELEV. EMBEDMENT HEIGHT "H" (LT) TIER 1|(LT) TIER 2 WALL CRADE ELEv. | PAD ELEV. EMBEDMENT HEIGHT "H" E% 5;‘26:3 s,:
382+30. 00 59. 50 70.50 3180. 46 3124.84 3123.84 .00 55.62 405+00. 00 38.24 - 3P22.84 3007.85 3006.85 1.020 14.99 ""53?5@;,:}“}5\33
382+50. 00 59. 50 70.50 3180.36 3125.12 3124.12 .00 55.24 405+50. 00 35. 48 - 3011.81 3005. 09 3004 .09 1.00 6.72
383+00. 00 57.73 68.73 3178.69 3125.81 3124.81 .00 52,88 406+00. 00 33.50 - 3005. 36 3002. 44 3001.44 1.00 2.92 lE@\ 7/14/2022
38350, 07 55, 72 56. 72 3177.51 3126.58 3125, 58 1. 00 50. 93 406 -50. 00 33. 50 : 3013. 35 2999, 67 2998.67 .00 13. 68 By ————— TR
384-+00. 00 55. 50 66.50 3177.26 3127.16 3126.16 .00 50,10 497 +00. 00 33.50 - 3009. 00 2996. 64 2995. 64 1.00 12.36 UNLESS ALL SIGNATURES COMPLETED
384-+50. 00 55. 50 66.50 3175.07 3127.49 3126.49 .00 47,58 407+50. 00 33.50 - 3003.74 2993. 09 2992. 09 1.00 10.65
385+00. 00 55. 50 66.50 3170.34 3127.57 3126.57 .00 42,77 408+00. 00 33.50 - 2991 .39 2989.56 2988.56 1.00 1.83
385+50. 00 55. 50 66.50 3168.91 3127.31 3126. 31 .00 41,60 408+04.26 33.50 - 2989. 26 2989. 26 2988. 26 1.00 0.00
386+00. 00 55. 23 66.23 3169.58 3126.82 3125.82 .00 42,76 ALL MEASUREMENTS IN FEET
386+50. 00 54,84 65. 84 3169.83 3126.09 3125.09 .00 43,74
387-00. 00 54, 45 55. 45 3171.18 3125. 11 3124. 11 1. 00 46,07 SOTL NAIL RETAINING WALL #19A
387+50. 00 54. 06 65. 06 3167.21 3123.89 3122.89 .00 43,32 B0W
OFFSET OFFSET ELEV. © TOP OF ESTIMATED WALL
388-00. 00 53.67 64.67 3161.20 3122.52 3121.52 1.00 38.68 sTa. -L- | FROM -L- “ROM - | - TOP OF E?g?gi%g LEVEL ING WAL L JESION
388+50. 00 53.28 64.28 3156.13 3120.92 3119.92 1.00 35.21 LTy TIER LCLTY TIER &2 WALl lopape eLey. | AP ELEV. EMBEDMENT HELGHT "R
388+60. 00 03. 20 c04.20 3155.43 3120.52 3119.52 1.00 34.91 376+65. 00 56 . 00 - 3103, 80 3098 . 8Y 3097 . 80 1.00 5. 00
388+69.50 - 64.13 3150.69 3120.13 3119.13 1.00 30.56 376+75. 00 56 . 00 - 3108. 80 3102. 10 3101. 10 1.00 5.70
388+69. 00 03. 13 - 3150.49 3120.13 3119.13 1.00 30. 36 377+00.00 56 . 00 - 3112.42 3103.76 3102.76 1.00 3. 66
389+, V0 02 .89 - 3148.7/8 3119.07 3118.07 1.00 29. /1 377+50. 00 56 . 00 - 3127.61 3106.91 3105.91 1.00 20 .70
389+50. 00 D2 . 00 - 3145, 88 3116.98 3115.98 1.00 28. 90 377+96.59 56 . 00 - 3135.18 3109.62 3108.62 1.00 >5 B5A
390 +180. 00 SYEgReYi - 3141.38 3114.68 3113.68 1.100 26. /0 377+96.59 56. 00 67.00 3135.38 3109.62 3108.62 1.00 25,76
394-20. 100 o2, Ol - 3138.U8 3111.90 3110. 90 1.100 26.18 378+00.00 56. 00 67.00 3137.09 3109.82 3178.82 1.00 27.27
391+180. 00 02, Ol - 3l26.66 3108.67 3187.67 1.100 17.99 378+20.00 56. 00 67.00 3147.09 3110.90 3129.90 1.00 36. 19
391-200.00 o2, Ol - 3114.01 3105. 20 3104, 20 1.100 8.8l 378+50. 00 56. 00 67.00 3156.35 3112.50 3111.50 1.00 43,85
391+30. 00 02, Ol - 3111.27 3102, 33 3101.33 1.100 8. 94 379+00.00 56. 00 67.00 3164.30 3114.94 3113.94 1.00 49, 36
392+10. 100 02, Ol - 3111.46 3141.61 310,61 1.0 .85 379+50. 00 57.23 68.23 3170.52 3117.04 3116.04 1.00 53. 48
392+20. 100 o2, Ol - 3132.69 3098. b2 3097. 02 1.100 34.63 380+00. 00 56.76 67.76 3174.38 3118.89 3117.89 1.00 55. 49
392+78. 48 02, Ol - 3135.27 3096. U3 3095. 03 1.100 39. 19 380+50. 00 59. 50 70.50 3177.74 3120.56 3119.56 1.00 57.18
393+00. 00 52.50 - 3133.97 3094. 48 3093. 48 .00 39, 49 ALL MEASUREMENTS IN FEET
393+22.57 52.50 - 3130.56 3092.60 3091.60 .00 37.96
393+22.57 52.50 - 3130.56 3094 .94 3093. 94 .00 35,62
393+50. 00 59.91 - 3130.42 3092. 90 3091. 90 .00 37.52
394+00. 00 74,57 - 3123.61 3089. 16 3088. 16 .00 34,45
394+50. 00 87. 49 - 3107.94 3085.08 3084.08 .00 22,86
394+57. 00 87.20 - 3107.20 3084.53 3083.53 1.00 22.67
395+00. 00 66.22 - 3115.49 3081.16 3080. 16 .00 34,33
395+32.70 43,00 - 3106. 11 3078.55 3077.55 .00 27.56
395+50. 00 43.00 - 3101.15 3077.09 3076.09 .00 24,06
396+00. 00 43,00 - 3098. 34 3072.88 3071.88 .00 25,46
396+50. 00 43.00 - 3095. 29 3068.72 3067.72 1.00 26.57
397+00. 00 43,00 - 3088.54 3064.71 3063. 71 .00 23,83
397+50. 00 43,00 - 3082.08 3060.73 3059.73 .00 21,35
398-+00. 00 43. 00 - 3074.87 3056.77 3055.77 .00 18.10
398+50. 00 43,00 - 3070.47 3052.84 3051.84 .00 17.63
399+00. 00 43.00 - 3067.20 3049.01 3048.01 1.00 18.19
399-50. 00 43. 00 - 3071.49 3044. 44 3043. 44 .00 27.05
400+00. 00 43,00 - 3972.28 3040.23 3039.23 .00 32,05
400+50. 00 43. 00 - 3059. 43 3036.47 3035.47 .00 22.96
401+00. 00 43. 00 - 3046.12 3032.67 3031.67 .00 13.45
401-50. 00 43.00 i 3053. 75 3028.97 3027.97 1.00 24,78 PROJECT NO.: A-0009CB
402-00. 00 43.00 - 3056. 41 3025. 39 3024. 39 1. 00 31.02 GRAHAM COUNTY
402-20.00 43.00 - 3049. /0 3021.93 3020.93 L.0e 2/ 77 RETAINING WALL #19A: -L- 376+65, 45'-56' LT TO 380+50, 48.5'-70.5' LT
10-ee. 0o SR ’ J0as.09 | SBlg.oe | JBL7- o6 L-0e oo RETAINING WALL #19B: -L- 382+30, 48.5'-70.5' LT TO 408+04, 33.5' LT
403+50. 00 43. 00 - 3038.02 3015.76 3014.76 .00 22.26 SHEET 4 OF 11
404 +00. 00 42.96 - 3031.63 3013.76 3012.76 .00 17.87
404+50. 00 41,00 - 3023.17 3010.61 3009.61 .00 12,56 Prepared in the Office of: NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION RETAINING WALL #19A & #19B
AL MEASUREVENTS IN FEET CﬁE CEOTECHMICAL DIVISION OF HIGHWAYS — |TIERED SOIL NAIL RETAINING WALL
A GROUP
2400 CROWNPOINT EXECUTIVE DRIVE GEOTECHNICAL e TTSIONS
—— CHARLOTTE, NC 28227 ENGINEERING UNIT el W ot o] &Y e | S
REVIEWED BY: M. BREWER DATE: 7/13/2022 (980) 339-8684 ; j Wi19-4




DocuSign Envelope ID: E72669C5-9BCD-4EDC-B626-D62462232A7F
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DocuSign Envelope ID: E72669C5-9BCD-4EDC-B626-D62462232A7F

GEOTECHNICAL
ENGINEER ENGINEER
PLANTER BOX - Tler 1 PLANTER BOX - TIlER 2 S,
SR oo, %,
JPEoRT Eﬁijlﬁ© FLEV. @ BOTTOM OF JPPoRT Eﬁﬁy}}@ FLEV. © BOTTOM OF §$§§§“S@ééﬂ%
STA., -L- FR%TF$ U ANTER | ANTER BOY WALL DESIGN HEIGHT "H,.' STA. -L- FR%TT>L U ANTER S ANTER BOY WALL DESIGN HEIGHT "H,' E i cjiﬁﬁ(‘ g
o~ — % oo eSS
376+65, 00 45. 00 3103. 60 3100. 35 3,25 377+78.29 56, 00 3132.21 3132.21 0.00 %%ﬁﬁﬁaﬁyf
376+73.59 45. 00 3107.89 3100.89 7.00 377+96.59 56, 00 3135.18 3133.20 1.98 DocuSigned by
377+00.00 45, 00 3109.56 3102.56 7.00 378+00. 00 56, 00 3136.89 3133.39 3.50 lEé%i%%i%L‘ 7/14/2022
377-50.00 | 45.00 | 3112.71 3105.71 7. 00 378-07.86 | 56.00 3140.81 3133.81 7. 00 By ————— TR
378+00. 00 45, 00 3115.62 3108.62 7.00 378+20.00 56, 00 3141.47 3134.47 7.00 UNLESS ALL SIGNATURES COMPLETED
378+50. 00 45. 00 3118. 30 3111.30 7.00 378+50. 00 56, 00 3143.05 3136.05 7.00
379+00. 00 45. 00 3120.74 3113.74 7.00 379+00. 00 56, 00 3145. 49 3138. 49 7.00
379+50. 00 46,23 3122.84 3115.84 7.00 379+50. 00 57,23 3147.59 3140.59 7.00
380+00. 00 47 .46 3124.69 3117.69 7.00 380+00. 00 56,76 3149, 44 3142. 44 7.00
380+50. 00 48.50 3126.36 3119.36 7.00 380+50. 00 59, 50 3151.11 3144.11 7.00
382+30. 00 48,50 3130.64 3123.64 7.00 382+30. 00 59, 50 3155. 39 3148. 39 7.00
382+50. 00 48.50 3130.92 3123.92 7.00 382+50. 00 59, 50 3155.67 3148.67 7.00
382+50.56 48,50 3130.93 3123.93 7.00 383+00. 00 57,73 3156.36 3149, 36 7.00
383+00. 00 46,73 3131.61 3124.61 7.00 383+50. 00 55, 72 3157.13 3150.13 7.00
383+50. 00 44,72 3132.38 3125. 38 7.00 384+00. 00 55, 50 3157.70 3150. 70 7.00
384+00. 00 44,50 3132.96 3125.96 7.00 384+50. 00 55, 50 3158. 04 3151.04 7.00
384+50. 00 44,50 3133.29 3126.29 7.00 385+00. 00 55, 50 3158.12 3151.12 7.00
385-00. 00 44,50 3133.37 3126.37 7.00 38550, 00 55, 50 3157.86 3150. 86 7.00
385+50. 00 44,50 3133.11 3126.11 7.00 386+00. 00 55, 23 3157.37 3150.37 7.00
386+00. 00 44,23 3132.62 3125.62 7.00 386+50. 00 54, 84 3156.64 3149, 64 7.00
38650, 00 43,84 3131.89 3124.89 7.00 387+00.00 54, 45 3155.66 3148.66 7.00
387+00. 00 43, 84 3130.91 3123.91 7.00 387+50. 00 54, 06 3154, 44 3147.44 7.00
387+50. 00 43,84 3129.69 3122.69 7.00 388-00. 00 53,67 3153.07 3146.07 7.00
388+00. 00 42,67 3128.32 3121.32 7.00 388+50. 00 53, 28 3151.47 3144,47 7.00
388+50. 00 42,28 3126.72 3119.72 7.00 388+69, 50 53, 28 3150. 49 3143.49 7.00
389-00. 00 41,89 3124.87 3117.87 7. 00 ALL MEASUREMENTS IN FEET
38950, 00 41,50 3122.78 3115.78 7.00
390-00.00 | 41.50 3120. 48 3113. 48 7.00 SOTL NAIL RETAINING WALL #1948 & #19B - TIER |
390+50. 00 41,50 3117.70 3110.70 7.00 S0W
OFFSET | ELEV. e TOP OF ESTIMATED WALL
391-48.00 | 41.950 3li4.47 3187.47 /.09 STA. -L- |FROM -L-| TOP OF E?g?gi%g LEVEL ING WALL DESIGN
391+50. 00 41.50 3111.00 3104 .00 7 .00 (LT) WALL CRADE ELEV. PAD ELEV. EMBEDMENT HEIGCHT "H,"
391+98. 100 41.20 3108.13 3101.13 /.00 376+65. 00 56. 00 3193.80 3098. 80 3097.80 .00 5.00
392+00. 00 41,50 3187.41 3100.41 /. 0l 376+75.00 56. 00 3178. 80 3102.10 3101.10 1.0 6.70
392+50.00 41.50 3103.82 3096.82 /.0l 377+00.00 56, 00 3112.42 3103.76 3102.76 1.00 8.66
393-08. 100 46.69 3100. 28 3093. 28 /.00 377+50.00 56. 00 3127.61 3196.91 3105.91 .00 20.70
393+22.5/ 02, Ol 3098. 60 3091.60 /. 0l 377+78.29 56, 00 3132.21 3108.56 3107.56 1.00 23.65
ALL MEASUREMENTS IN FEET 377+96.,59 56, 00 3133.20 3109.82 3108.82 1,00 24,38
378+00. 00 56, 00 3133.39 3112.50 3111.50 .00 21,89
378+07.86 56, 00 3133.81 3114.94 3113.94 1,00 19,87
378+20.00 56, 00 3134.47 3117.04 3116.04 1,00 18,43
378+50. 00 56, 00 3136.05 3118.89 3117.89 1,00 18,16
379+00. 00 56, 00 3138. 49 3120.56 3119.56 1,00 18,93
379+50. 00 57,23 3140.59 3117.04 3116.04 1,00 24,55
380-00. 00 56, 76 3142, 44 3118.89 3117.89 1,00 24,55
380+50. 00 59, 50 3144,11 3120.56 3119.56 1,00 24,55
382+30. 00 59, 50 3148.39 3124.84 3123.84 1,00 24,55
382+50. 00 59, 50 3148.67 3125.12 3124.12 1,00 24,55
383+00. 00 57,73 3149, 36 3125.81 3124.81 1,00 24,55
383+50. 00 55,72 3150.13 3126.58 3125.58 1,00 24,55 PROJECT NO.: A-0009CB
384-00.00 | 55.50 | 3150.70 3127.16 3126. 16 1. 00 24,54 GRAHAM COUNTY
384+50. 00 55.50 3151.04 3127. 49 3126. 49 .00 24,55 RETAINING WALL #19A: -L- 376+65, 45'-56' LT TO 380+50, 48.5'-70.5' LT
385:00.09 | 55.50 | 3151.12 | 3127.57 3126.57 1.00 24.55 RETAINING WALL #19B: -L- 382+30, 48.5'-70.5' LT TO 408+04, 33.5' LT
ALL MEASUREMENTS IN FEET SHEET 6 OF 11
Prepared in the Office of: NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION RETAINING WALL #19A & #19B
CGE CEOTECHMICAL DIVISION OF HIGHWAYS — |TIERED SOIL NAIL RETAINING WALL
A GROUP
2400 CROWNPOINT EXECUTIVE DRIVE GEOTECHNICAL e TTSIONS
—— CHARLOTTE, NC 28227 ENGINEERING UNIT el W ot o] &Y e | S
REVIEWED BY: M. BREWER DATE: 7/13/2022 (980) 339-8684 ; j W19-6




DocuSign Envelope ID: E72669C5-9BCD-4EDC-B626-D62462232A7F

GEOTECHNICAL
SOIL NAIL RETAINING WALL #19A & #198 - TIER 1(CONTINUED) SOIL NAIL RETAINING WALL #19A & #19B - TIER 2 'i:iji: e
QP e %,
OFFSET | ELEV. e PRéggéED TOP OF ESTIMATED WALL OFFSET | ELEV. e Paéggéga TOP OF ESTIMATED WALL ;§§§$‘“4%éfag
STA. -L- |FROM -L-| TOP OF CNienED | LEVELING WaLL DESIGN STa. -L- |FROM -L-| TOP OF T NienEp | LEVELING WALL DESIGN g SEAL :
(LT) WALL CRADE ELEy. | PAD ELEV. EMBEDMENT HEIGHT "H,' (LT) WAL L GRADE ELEy. | PAD ELEV. EMBEDMENT HEIGHT "H,' E% gy;‘?::j w:s
385:50.00 | 55.50 3150, 86 3127.31 3126, 31 1. 00 24,55 377+96.59 | 67.00 3135, 38 3129, 38 3128, 38 .00 5.00 %wﬁﬁﬂﬁags’
386:00.00 | 55.23 3150, 37 3126.82 3125.82 .00 24,55 378.00.00 | 67.00 3137.09 3131.09 3130. 09 1. 00 5.00 Docusinedy
386:50.00 | 54.84 3149, 64 3126, 09 3125, 09 1. 00 24,55 378:20.00 | 67.00 3147, 09 3135.67 3134,67 1. 00 11.42 lEé%i%%i%L‘ 7/14/2022
387-00.00 | 54.45 3148.66 3125.11 3124, 11 .00 24,55 378-50.00 | 67.00 3156. 35 3137.25 3136.25 1. 00 19. 107 By ————— TR
387:50.00 | 54.06 3147, 44 3123, 89 3122.89 1. 00 24,55 379.00.00 | 67.00 3164, 30 3139, 69 3138, 69 1. 00 04,61 UNLESS ALL SIGNATURES COMPLETED
388-00.00 | 53.67 3146.07 3122.52 3121.52 1. 00 24,55 379.50.00 | 68.23 3170.52 3141, 79 3140, 79 1. 00 28.773
388:50.00 | 53.28 3144, 47 3120, 92 3119,92 .00 24,55 380-00.00 | 69.76 3174, 38 3143.64 3142, 64 1. 00 30.74
388:69.50 | 53.28 3143, 49 3120, 13 3119, 13 1. 00 24,36 380-50.00 | 70.50 3177.74 3145, 31 3144, 31 1. 00 32,473
389.00.00 | 52.89 3148, 78 3119.07 3118.07 1. 00 29,71 382:30.00 | 70.50 3180. 46 3149.58 3148.58 1. 00 30. 88
389:50.00 | 52.50 3145, 88 3116.98 3115.98 .00 28. 90 382:50.00 | 70.50 3180. 36 3149.87 3148.87 1. 00 30. 49
390-00.00 | 52.50 3141, 38 3114,68 3113.68 1. 00 6. 70 383-00.00 | 68.73 3178, 69 3150, 56 3149,56 1. 00 28.13
390.50.00 | 52.50 3138.08 3111.90 3110. 90 1. 00 26.18 383:50.00 | 66.72 3177.51 3151, 33 3150, 33 1. 00 6. 18
391.00.00 | 52.50 3126.66 3108.67 3107.67 1. 00 17.99 384:00.00 | 66.50 3177.26 3151, 91 3150, 91 1. 00 05,35
391:50.00 | 52.50 3114.01 3105, 20 3104, 20 1. 00 3. 81 384:50.00 | 66.50 3175.07 3152, 24 3151, 24 1. 00 22,83
391:90.00 | 52.50 3111,27 3102, 23 3101,23 1. 00 9. 04 385.00.00 | 66.50 3170, 34 3152, 32 3151, 32 1. 00 18,02
392.00.00 | 52.50 3111, 46 3101.61 3100.61 1. 00 9. 85 385:50.00 | 66.50 3168.91 3152, 06 3151, 06 1. 00 16.85
392:50.00 | 52.50 3132.65 3098, 02 3097, 02 1. 00 34,63 386:00.00 | 66.23 3169, 58 3151,57 3150,57 1. 00 18.01
392.78.48 | 52.50 3135,27 3096, 78 3095, 08 1. 00 39,19 386-50.00 | 65.84 3169, 83 3150, 84 3149, 84 1. 00 18.99
393:00.00 | 52.50 3133,97 3094, 48 3093, 48 1. 00 39, 49 387:00.00 | 65.45 3171,18 3149, 86 3148, 86 1. 00 21.32
393.22.57 | 52.50 3130.56 3092, 60 3091, 60 1. 00 37.96 387:50.00 | 65.06 3167.21 3148, 64 3147, 64 1. 00 18.57
393:22.57 | 52.50 3130.56 3094, 94 3093, 94 1. 00 35, 62 388-00.00 | 64.67 3161, 20 3147,26 3146, 26 1. 00 13.94
393:50.00 | 59.91 3130, 42 3092, 97 3091, 97 1. 00 37.52 388:50.00 | 64.68 3156, 13 3145.67 3144,67 1. 00 10. 46
394-00.00 | 74.57 3123.61 3089, 16 3088, 16 1. 00 34, 45 388-60.00 | 64.20 3155, 43 3145, 33 3144, 33 1. 00 10. 10
394:50.00 | 87.49 3107, 94 3085, 08 3084, 08 1. 00 022,86 388:69.50 | 64.13 3150, 69 3144, 69 3143, 69 1. 00 5.00
394:57.00 | 66.22 3107, 20 3081, 16 3080, 16 1. 00 26. 04 ALL MEASUREMENTS IN FEET
395-00.00 | 43.00 3115, 49 3078, 55 3077.55 1. 00 36.94
395.50.00 | 43.00 3101, 15 3077 .09 3076, 09 1. 00 24,06
396:00.00 | 43.00 3098, 34 3072, 88 3071, 88 1. 00 25, 46
396:50.00 | 43.00 3095, 29 3068, 72 3067, 72 1. 00 26.57
397.00.00 | 43.00 3088, 54 3064 .71 3063, 71 1. 00 23,83
397:50.00 | 43.00 3082, 08 3060. 73 3059, 73 1. 00 21.35
398:00.00 | 43.00 374,87 3056, 77 3055, 77 1. 00 18. 10
398:50.00 | 43.00 3070, 47 3052, 84 3051, 84 1. 00 17.63
399.00.00 | 43.00 3067 . 20 3049, 01 3048. 01 .00 18.19
399.50.00 | 43.00 3071, 49 3044, 44 3043, 44 1.00 27.05
A00-00.00 | 43.00 3072, 28 3040, 23 3039, 23 1. 00 32. 05
400-50.00 | 43.00 3059. 43 3036, 47 3035, 47 .00 22.96
401-00.00 | 43.00 3046, 12 3032.67 3031.67 1.00 13. 45
401+50.00 | 43.00 3053, 75 3028, 97 3027.97 .00 24,78
402-00.00 | 43.00 3056. 41 3025, 39 3024, 39 1. 00 31.02
402+50.00 | 43.00 3049, 70 3021, 93 3020, 93 1. 00 27.77
403-00.00 | 43.00 3044, 09 3018.56 3017.56 .00 25,53
403+50.00 | 43.00 3038, 02 3015, 76 3014, 76 1. 00 02,26
404+00.00 | 42.96 3031, 63 3013.76 3012.76 .00 17.87
404+50.00 | 41.00 3023, 17 3010.61 3009. 61 .00 12.56
405-00.00 | 38.24 3022, 84 3007 . 85 3006. 85 1. 00 14.99
405-50.00 | 35.48 3011.81 3005. 09 3004 . 09 .00 5.72
406-00.00 | 33.50 3005, 36 3002, 44 3001, 44 .00 .92
406-50.00 | 33.50 | 3013.35 2999, 67 2993.67 1. 00 13.68 PROJECT NO.: A-0009CB
407 +00. 00 33.50 3009. 20 2996. 64 2995, 64 1.00 12.36 GRAHAM COUNTY
407-50.00 | 33.50 | 3803.74 | 2993.09 | 2992.09 1.00 10. 65 RETAINING WALL #19A: -L- 376+65, 45'-56' LT TO 380+50, 48.5'-70.5' LT
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CONSTRUCTION VOID N O T E S . UNLESS ALL SIGNATURES COMPLETED

BOND BREAKER WITH DITCH¥
GRADE ELEVATION

EPOXY COATED OR ENCAPSULATED
STEEL BAR (TYP)

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

FOR TIERED SOIL NAIL RETAINING WALLS, SEE TIERED SOIL NAIL RETAINING WALLS SPECIAL
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 #9 HAS A SADDLE THAT REQUIRES A DRAINAGE STRUCTURE BE INSTALLED BEHIND
THE WALL. SEE ROADWAY AND HYDRAULIC PLANS FOR STRUCTURE TYPE AND LOCATION.

FOR PLANTER BOX, SEE TIERED SOIL NAIL RETAINING WALLS SPECIAL PROVISION.
FOR SAFETY RESTRAINT SYSTEM, SEE TIERED SOIL NAIL RETAINING WALLS SPECIAL PROVISION.

A FORM LINER ARCHITECTURAL FINISH IS REQUIRED FOR THE CIP REINFORCED CONCRETE FACE FOR
RETAINING WALL #19A, #19B, PLANTER BOXES, AND SLOPE PROTECTION. 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 ARCHITECTURAL FINISH, SEE

THE SIMULATED STONE FORM LINER FINISH SPECIAL PROVISION.

BEFORE BEGINNING SOIL NAIL WALL DESIGN FOR RETAINING WALL #9A AND #19B, 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.

CLANTER BoX WIDTH DESIGN RETAINING WALL #9A AND #19B FOR THE FOLLOWING:
107 MIN 1) DESIGN HEIGHT (H) = WALL HEIGHT + WALL EMBEDMENT

MIN >/SAFETY RESTRAINT FINISHED—\ CAST-IN-PLACE CONCRETE 2) DESIGN LIFE = 75 YEARS

NAIL HEAD (TYP)

CIP REINFORCED
\ CONCRETE FACE

WITH FORM LINER
SHOTCRETE
SHOREE o B\ | FINISH

SOIL NAIL (TYP)

GEOCOMPOSITE SHEET DRAINS ‘/ \
@ 10" MAX HORIZONTAL SPACING \

S NN
< \\\‘
O WS > \\\\
S
e <S>
S S \\\\\\\ >
<
W N S
DRTILL HOLE DTA. (TYP)
7 7

<—— WALL FACE \

TOP OF PLANTER BOX
(TIER 2)

TIER 2 - WALL HEIGHT - VARIES
(SEE WALL ENVELOPE)

DESIGN HEIGHT (H) - VARIES

CENTRALIZER (TYP)

SYSTEM GRADE PLANTER WALL WITH FORM 3) MINIMUM WALL EMBEDMENT ELEVATION = VARIES (MIN.1 FT BELOW FINISHED GRADE ELEVATION)
LINER FINISH 4) IN-SITU ASSUMED DENSE RESIDUAL SOIL PARAMETERS:

4" CONCRETE PATH / = UNIT WEIGHT, y = 125 PCF
. Lt W panter sox sackriu FRICTION ANGLE, ¢ = 36 DEGREES
T recsoam) COHESION, ¢ = O PSF
12" | 5) IN-SITU ASSUMED WEATHERED ROCK (META-SANDSTONE) PARAMETERS:

CIP REINFORCED UNIT WEIGHT, y = 135 PCF

SEPARATION \\II7'”/$VCI)'\T€REB%MF?_CIE\IER FRICTION ANGLE, ¢ = 32 DEGREES
T FINISH COHESION, ¢ = 500 PSF
| ©) IN-SITU ASSUMED CRYSTALLINE ROCK (META-SANDSTONE) PARAMETERS:

et eie UNIT WEIGHT,y = 170 PCF
= BOTTOM OF PLANTER BOX (TIER 2)/ FRICTION ANGLE, (I) = 34 DEGREES
\ TOP OF WALL (TIER D) COHESION, c = 1,000 PSF
() 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.

NAIL HEAD (TYP) 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.

6”MIN (TYP)

VERTICAL NATIL SPACING

INCLINATION ANGLE (TYP)
12 DEGREES MIN

BOTTOM OF WALL (TIER Z)WP_&

TOP OF STONE DRAINAGE LAYER /
BOTTOM OF PLANTER BOX

STONE DRAINAGE LAYER BELOW WITHIN PLANTER BOXES

PLANTER BOX (TIER 2)

EPOXY COATED OR ENCAPSULATED
STEEL BAR (TYP)

PERMANENT EASEMENT

CIP REINFORCED

CONCRETE FACE
WITH FORM LINER

SHOTCRETE

2 wviN_ 1 [ FINISH

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
#19 AND #19B.

THE PROPOSED RIGHT OF WAY (ROW) AND PERMANENT EASEMENT (PE) BOUNDARY VARIES FROM THE
FACE OF RETAINING WALL #19A AND #19B. SEE THE ROADWAY PLANS FOR OFFSET DISTANCES FROM
THE FACE OF RETAINING WALL #19A AND #19B. SOIL NAILS MAY NOT BE INSTALLED BEYOND THE PE
BOUNDARY. SEE TYPICAL SECTIONS ON SHEET WI19-8, W19-9, AND W19-10.

IF GROUNDWATER IS ENCOUNTERED BEHIND THE FACE OF RETAINING WALL #19A AND #19B,
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
CAST-IN-PLACE CONCRETE AND NO ADDITIONAL COMPENSATION WILL BE MADE.FOR BLASTING, SEE THE BLASTING PROVISION.

MIN FINISHED GRADE LINER FINISH WHERE CONSTRUCTION VOIDS EXIST ALONG THE TOP OF RETAINING WALL
4’ CONCRETE PATH TOP OF SINGLE FACED CONTRACTOR SHOULD BE PREPARED TO FORM THE CANTILEVERED SECTION OF THE CIP REINFORCED
g > :
/| ' \ A

CONCRETE BARRIER
""/"I FREEBOARD)

SOIL NAIL (TYP)

GEOCOMPOSITE SHEET DRAINS — S/
@ 10" MAX HORIZONTAL SPACING

\\\\\\\\\
<SS
\\\\\‘\
S \“‘““‘
<
S S>
RS>
\\\\\\“\
S5
?DRILL HOLE DIA.(TYP)
7 7

(SEE WALL ENVELOPE)

<—— WALL FACE

/
TIER 1 - WALL HEIGHT - VARIES

PLANTER BOX WIDTH
10" MIN

TOP OF PLANTER BOX
(TIER D

DESIGN HEIGHT (H) - VARIES

CENTRALIZER (TYP)

CONCRETE FACE TO THE TOP OF WALL ELEVATION. THE CONSTRUCTION VOID SHOULD BE FILLED
SINGLE FACED CONCRETE WITH CONCRETE OR SHOTCRETE PRIOR TO CONSTRUCTION OF THE CONCRETEABATANDABDIH, TOMNAL
e R o I NED, 19 NS, WALL FACE REINFORCEMENT OR SOIL NAILS MAY BE REQUIRED FOR TALLER THAN TYPICAL
INTSHED CRADERK CANTILEVER FACE HEIGHTS.

SEE ROADWAY PLANS FOR LAND BRIDGE PERMANENT SHORING, SEE SOIL NAIL WALLS SPECIAL PROVISION.
0 04 A CAST-IN-PLACE CONCRETE WALL IS REQUIRED WITHIN PLANTER BOX (TIER 1) AND PANTER BOX
A—-.’"

6”“MIN (TYP)

VERTICAL NAIL SPACING (TYP)\A

q 12"

INCLINATION ANGLE (TYP)

SEPARATION
12 DEGREES MIN

GEOTEXTILE

(TIER 2) AT STATION -L- 376+73.59 AND 378+07.86, RESPECTIVELY.

SLOPE PROTECTION WITH FORM LINER ARCHITECTURAL FINISH IS REQUIRED IN PLANTER BOX
(TTER 1) AND PLANTER BOX (TIER 2) FROM STATION -L- 376+65.00 TO 376+73.59 AND 377+78.29 TO
( 378+07.86, RESPECTIVELY. FOR SLOPE PROTECTION, SEE SECTION 462 OF THE STANDARD

T SPECIFICATIONS. PROJECT NO.: A-0009CB
AGGREGATE. SHOLLDER B0TTOM OF PLANTER GRAHAM COUNTY

DRAIN IN ACCORDANCE BOX (TIER 1)

DRANING NO. 816,05 0 STONE DRAINAGE LAYER RETAINING WALL #19A: -L- 376+65, 45'-56' LT TO 380+50, 48.5'-70.5' LT

WITHIN PLANTER BOXES

T TRareRIAL RETAINING WALL #19B: -L- 382+30, 48.5'-70.5' LT TO 408+04, 33.5' LT
SHEET 10 OF 11
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PVC DRAIN PIPE, UNLESS ALL SIGNATURES COMPLETED

RETAINING WALL FACI L
ETAINING WALL FACING SCHEDULE 40 OR 80
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(SEE NOTE 2)—~

N WELDED WIRE
RETAINING WALL FACE \\ ) REINFORCEMENT (WWR)
EXTEND SOLID PVC SECTION THROUGH S~ N 4" THICK 6 x 6-Wl.4 x WI1.4

RETAINING WALL FACE AND SINGLE FACED . T~ . CONCRETE DITCHx

CONCRETE BARRIERWHERE APPLICABLE N
DRAIN PIPE DIA.

BOND BREAKER

/7TOP OF WALL

" o FINISHED 1— PERMITTED CONST.
15" = 2U(TYP) 5P, \_ SR HOLE GRADEX 14 JOINT WITH WWR
SgﬂoN = DIAMETER 3" (TYP.) )y

SINGLE FACED PRECAST v SE | ~+—c1r concreTE

CONCRETE BARRIER, FACING

I APPLICABLE > = GEOCOMPOSITE SHEET DRAIN o oam |

ROV . 3 Y— GRADE
s | [2"MIN AVA ELEVAT IONkk
FINISHED GRADE 7\/,,
ERONT S10FE) | CONCRETE DITCH BEHIND
SEE ROADWAY PLANS WALL WITH CONCRETE FACING
RETAINING WALL HORIZONTAL DRAIN ¥SEE ROADWAY PLANS FOR CONCRETE DITCH AND FINISHED GRADE DETAILS.
SHSEE WALL ENVELOPE FOR GRADE ELEVATIONS.
DRAIN INCLINATION ANGLE (TYP)
j (SEE NOTE 1)
B
mmwW\“‘““'\‘m\\v‘)\\\\\«“\)«\\\\)u)«‘\\\\\k\‘\‘ %_
SLOPE FACE o \»\u\\wwww.\m"w‘w\\\\!W‘H"w\H\ 10100040000 \\w\mmw\um\«‘
I PVC DRA/N P/PE, GTH (SEE NOTE l) —— )m\‘l‘,\\‘»\W\‘lm‘w'(“\‘\\)(,‘\\\)m\w\\‘mmw\m\w LA
“”’ SCHEDULE 40 OR 80 DRILL HOLE LEN M‘\Vmma\\\\\lw\\wH\"‘\‘l\\‘\‘\‘\‘(‘\‘\‘\‘\\\)\‘\‘\\\)\\“\‘l\)\x‘u‘l\)j\‘\‘a\\u\‘\u\‘\‘\‘\ UL LI P/PE END CAP

1100000

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

i .
LTI TTATTNS
Wyl

QUIRED — 10"~

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>S: EXAMPLE CROSS-SECTION WITH SLOPE HORIZONTAL DRAIN |
. SEE ROADWAY SUMMARY SHEETS FOR APPROXIMATE KNOWN HORIZONTAL DRAIN LOCATIONS,ELEVATIONS, PROJECT NO.: A-0009CB
INCLINATION AND LENGTHS. ADDITIONAL DRAINS MAY BE REQUIRED AS DETERMINED BY THE ENGINEER. *SEE NOTE 1 FOR DRAIN ELEVATIONS ABOVE (OR BELOW) GRADE GRAHAM COUNTY
2. DRAIN PIPES MAY BE OMITTED FOR SOME HORIZONTAL DRAINS. SEE ROADWAY SUMMARY SHEETS FOR — , ,
DRAIN PIPE REQUIREMENTS INCLUDING THOSE DRAINS WITHOUT PIPES. RETAINING WALL #19A: -L- 376+65, 45'-56' LT TO 380+50, 48.5'-70.5' LT
3. FOR HORIZONT AL DRAINS,SEE HORIZONT AL DRAINS SPECIAL PROVISION (GT—12). RETAINING WALL #19B: -L- 382+30, 48.5'-70.5' LT TO 408+04, 33.5' LT
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DETAIL FOR WALL #19C

NOT TO SCALE

-L- 380+50, 48.5' RT TO 380+50,120.3' RT

ESTIMATED MSE RETAINING WALL QUANTITIES

MSE RETAINING WALLS

1,870 % SF

SIMULATED STONE FORM LINER SYSTEM AND SURFACE FINISH 1,600 SF

*  INCLUDES RETAINING WALL EMBEDMENT

RETAINING WALL #19C
OFFSET FLEV. © * PROPOSED | ¢ EXPOSED *k DESIGN
STA. -L- | FROM -L- TORP OF FINISHED WALL WALL
(RT) FT. | WALL FT. CRADE FT. |HEIGHT FT. HEIGHT "H" FT.
380 +00. VY 48.50 3le2. 22 3129. 10 33.12 34.44
38000 . VY col.60 3160, 39 3129.21 31.18 32.61
380 +00. VY 83.20 3149.58 3129.68 19,90 21.80
38000 . VY 95. /0 3143.33 3128.85 14.48 15.59
38000 . VY 113.40 3134.50 3128.91 5.59 o. /2
380 +00. VU 124,56 3132.27 3132.27 0. 00 2. 99

* ELEVATION @ PROPOSED FINISHED GRADE AND EXPOSED WALL
HEIGHT DO NOT INCLUDE EMBEDMENT DEPTH

*k FOR DESIGN WALL HEIGHT

“H” AND ADDITIONAL CONSTRUCTION DETAILS SEE
MECHANICALLY STABILIZED EARTH RETAINING WALL DETAILS ON SHEET 2 OF 2

PROJECT NO.: A-0009CB

GRAHAM COUNTY

RETAINING WALL #19C: -L- 380+50, 48.5' RT TO 380+50, 124.6' RT

SHEET 1 OF 2

PREPARED BY: R. KRAL

DATE: 7/14/2022

RETAINING WALL #19C ENVELOPE AND WALL LAYOUT PROVIDED BY
TGS ENGINEERS, INC.

REVIEWED BY: M. BREWER

DATE: 7/14/2022

2400 CROWNPOINT EXECUTIVE DRIVE

SUITE 800
CHARLOTTE, NC 28227
(980) 339-8684
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