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

and is Not a Certified Document -

The documents contained herein were originally issued

and sealed by the individuals whose names and license
numbers appear on each page, on the dates appearing

with their signature on that page.
This file or an individual page
shall not be considered a certified document.




GEOTECHNICAL
ENGINEER

wiiny
\““?\“V\ CA '?0’; ,"'t
N Q‘\ ............. //1/ (A
é%y'&%/'%f

l——DocuSigned by:

Hlimabidle (. Howey 872272018

ENGINEER

| —— FB0EG908215P4RATURE DATE

SIGNATURE

DATE

454'-33g"
198/75%6” 42/72// 71/,2%6// 58/73%6” 84/70//
(ALONG ARC) (ALONG ARC) (ALONG ARC) (ALONG ARC)
—— POINT B” —— POINT “C” —— POINT D" POINT “E”
CRADE ELEVATION GRADE ELEVATION GRADE ELEVATION GRADE ELEVATION
— 60 EL. 51.63 EL. 52.31 EL. 52.31 EL. 51.27°
- GRADE ELEVATION
—50 : : '
1 1
1 1 1
— 1 1 :
i i i
— 40 1 1 1
1 1 1
_ : : ;
1 I 1
—30 Cf A o . a4
_ POINT “B” POINT “C” POINT “D™ POINT “E*
—20 BOTTOM OF WALL BOTTOM OF WALL BOTTOM O/F WALL BOTTOM QF WALL BOTTOM OF WALL
_ BOTTOM OF WALL APPROXTMATE LINE FL. 30.09’ =L. 30.09 L. 30.2¢ FL. 30.44 BOTTOM OF WALL
o FL. 31.01 OF EXISTING GRADE EL. 30.62
- POINT A" POINT “F”
—0 BEGIN MSE WALL NO, 1 END MSE WALL NO. 1
WALL ENVELOPE FOR RETAINING WALL NO.1 COLNT e

ESTIMATED MSE
WALL QUANTITY
(SQUARE FEET)

LOOKING DOWNSTATION

(ALL DIMENSIONS AND STATIONS ARE ALONG FRONT FACE OF WALL)

MSE RETAINING WALL NO. 1 8200 SQ. FT.
GRADE LINE GRADE LINE
(RIGHT LANE) (LEFT LANE)
W.P. 1L
@
. FILL FACE @ END BENT 1
10+87.81 -RP1AB
FILL FACE @ END BENT 1
STA. 10+30.95 -RP1AB- \\\\\\\\\W///
| \ \ NE
NS \ \
— N N\ <
POINT A~ POINT D"
BEGIN MSE WALL NO. 1 \ POINT “C” STA. 13+12.00 -WALL _1-
STA. 10+00.00 -WALL_1- CDTLe - saio s @@%N%AEfCE OF STA, 12+40.76 -WALL_1- STA 11100.10
STA. 8+53.96 -RP1AB- STA. 10+45.71 -RP1AB- OFFSET 23.00" LT.
OFFSET 168.49" RT. OFFSET 23.00" RT.
POINT “'B” -RP1AB-

PREPARED BY: W.D. SHUECRAFT

DATE: 8/18

REVIEWED BY: E.C. HOWEY

DATE: 8/18

STA, 11+98.56 -WALL_1-

STA. 10+12.96 -RP1AB-
OFFSET 49.653 RT.

PLAN VIEW FOR RETAINING

WALL NO. 1

(BRIDGE SUPERSTRUCTURE NOT SHOWN FOR CLARITY

END MSE WALL NO. 1
STA. 14+54.52 -WALL _1-

STA, 11+45.80 -RPIAB-
OFFSET 145.62" LT,

POINT B

STA., 13+70.32 -WALL_1-

OFFSET 61.63" LT,

-RP1AB-

PROJECT NO.: R-1015

STA. 11+43.80 -RP1AB-

CRAVEN COUNTY

STATION: 11+76.30 -RP1AB- = 96+97.07 -L-
SHEET 1 OF 11

DIVISION

NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
OF HIGHWAYS

GEOTECHNICAL

ENGINEERING UNIT

RETAINING WALL NO. 1
PLAN VIEW AND
WALL ENVELOPE

REVISIONS SHEET
NO. BY DATE |NO. BY DATE NO.
3 W-1

4




GEOTECHNICAL
ENGINEER ENGINEER
SR Chidrm,
S %.,..ggvcs S /'0‘;1;-.,”% %
s :'.0% (;’ £
= :  SEAL =
= i 020175 3
1_z3 1330 B
335'-3%TH 37 %me%“@
""1 ) X\\\s
1 |}
109'-8gTH 9'-1%g TH 44'-0%eTH 67 -4%TH 39'-8%TH CE_OTH ) anni
(ARC LENGTH) (ARC LENGTH) (ARC LENGTH) %ﬂﬁunw,&ébwu, 8/22/2018
— POINT D7 — POINT “E7 — POINT “'F7 [ —"F80E6908218RAfATURE DATE SIGNATURE DATE
— 60 POINT "B ——— GRADE ELEVATION GRADE ELEVATION GRADE ELEVATION
GRADE ELEVATION —— POINT “C” L. 50.32° FL. 51.13 L. 50.97°
- FL. 48.67° GRADE ELEVATION
_ 5o GRADE ELEVATION CL. 48.95
T . : i :
- 1 1 1 1 1
1 1 1 : :
—40 : ' ' 1 i
1 1 1 1 1
_ A . A A
— 30 Li
N \ POINT “C” —— BOTTOM OF WALL
— 20 BOTTOM OF WALL BOTTOM OF WALL BOTTOM OF WALL EL. 35.20°
FL. 36.12° FlL. 35,78 POINT D" S
B POINT “B” SOV oE AL POINT “E” -
POINT “A” APPROXIMATE LINE FL. 35.64 END MSE WALL NO. 2
—10 BOTTOM OF WALL BOTTOM OF WALL
} BEGIN MSE WALL NO. 2 OF EXISTING GRAGE T e SO
BOTTOM OF WALL
—0 FL. 35.33

WALL ENVELOPE FOR RETAINING WALL NO. 2

LOOKING UPSTATION
(ALL DIMENSTONS AND STATIONS ARE ALONG FRONT FACE OF WALL)

ESTIMATED MSE
WALL QUANTITY
(SQUARE FEET)

MSE RETAINING WALL NO. 2 4600 SQ. FT.

W.P, *3L

FILL FACE @ END BENT 2
STA., 13+02.81 -RPTAB~-

CRADE LINE
(RIGHT LANE)
CRADE LINE -RP1AB-
(LEFT LANE)

W.P., #3R

FILL FACE @ END BENT 2
STA, 12+53.45 -RPIAB-

POINT “G”
END MSE WALL NO. 2
STA., 13+35.38 -WALL _2-

STA. 12+1l.67 -RPIAB-
OFFSET 114.65" RT.

N POINT “F”
N s STA. 12+70.37 -WALL_2-
N AN STA. 12+11.67 -RP1AB-
S s OFFSET 49.63" RT.
D \\ <
D ~_
POINT “E”
RADIUS = . .
o
. 12+41.28 - -
POINT D"’ /
&\\ POINT “C” STA. 11+63.06 -WALL_2- SRl e
FRONT FACE OF oTA. 1+19.00 “WALL-22 57A.12+90.67 ~RPLAB-
COTNT uer wal STh, 13+22.36 -RP1AB- OFFSET 23.00" LT.
BEGIN MSE WALL NO., 2 OFFSET 53.617 LT.
STA. 10+00.00 -WALL_2-
POINT “B"

STA. 14+07.32 -RP1AB- STA 11409.87 -WALL o-
OFFSET 136.93’ LT. -

STA. 13+28.88 -RP1AB-
OFFSET 60.00" LT. PROJECT NO.: R-1015

P AN VIEW FOR RETAINING WALL NO. 2 SRAVEN COUNTY

(BRIDGE SUPERSTRUCTURE NOT SHOWN FOR CLARITY) STATION: 11+76.30 -RP1AB- = 96+97.07 -L-
SHEET 2 OF 11

NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION RETAINING WALL NO. 2

PLAN VIEW AND
DIVISION OF HIGHWAYS WALL ENVELOPE
GEOTECHNICAL
PREPARED BY: W.D. SHUECRAFT DATE: 8/18 ENGINEERING UNIT NO. BY DA'II'EEII\ngIONS BY DATE Sl;\ll%FT




NOTES FOR WALL NO. I:

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

FOR TYPE I11 REINFORCED BRIDGE APPROACH FILL, SEE BRIDGE APPROACH FILLS PROVISION AND ROADWAY DETATIL
DRAWING NO. 422D10.

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

AT THE CONTRACTOR’S OPTION, USE FINE AGGREGATE IN THE REINFORCED /ZONE OF RETAINING WALL NGO. 1.
A SEPARATION GEOTEXTILE IS REQUIRED AT THE BACK OF THE REINFORCED ZONE FOR RETAINING WALL NO. 1.
A DRAIN IS REQUIRED FOR RETAINING WALL NO. 1.

PILE SLEEVES ARE REQUIRED AROUND PILES FOR END BENT NO.1 LL LOCATED AT STATION 10+87.81 -RPIAB- AND END BENT
NO. 1 RL LOCATED AT STATION 10+30.95 -RP1AB-,

BEFORE BEGINNING MSE WALL DESICN FOR RETAINING WALL NO. 1, SURVEY WALL LOCATION AND SUBMIT A
REVISED WALL PROFILE VIEW (WALL ENVELOPE) FOR REVIEW. DO NOT START WALL DESIGN OR CONSTRUCTION
UNTIL THE REVISED WALL ENVELOPE IS ACCERPTED.

DESTIGN RETAINING WALL NO.1 FOR THE FOLLOWING:

DH = DESICN HEIGHT + EMBEDMENT

2) DESIGN LIFE = 100 YEARS

3) MAXIMUM FACTORED VERTICAL STRESS ON FOUNDATION MATERTIAL = 6,650 LB/SF

4) MINIMUM REINFORCEMENT LENGTH (L)=0.95H UNDER AND BETWEEN END BENT CAPS. MINIMUM REINFORCEMENT
LENGTH = O0./0H OR 6 FEET WHICHEVER IS LONGER OUTSIDE CAP AREA ALONG WALL WINGS.

5) REINFORCED ZONE AGGREGATE PARAMETERS:

AGCREGATE TYPEx UNTT WEIGHT FRICTION ANGLE COHESTION
LE@CF DEG%%ES LéggF
COARSE 110 38 O
FINE 115 34 0
*SEE MSE RETAINING WALLS PROVISION FOR COARSE AGGREGATE MATERIAL
REQUIREMENTS,
o) IN-STTU ASSUMED MATERIAL PARAMETERS:
MATERTAL TYPE UNTT WEIGHT FRICTION ANGLE COHESTON
Lg@CF DEG%%ES LéggF
BACKFTLL 120 30 O
FOUNDAT ION 120 30 O

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

EXISTING OR FUTURE OBSTRUCTIONS SUCH AS FOUNDATIONS, GUARDRAIL, FENCE OR HANDRAIL POSTS, PAVEMENTS
PIPES, INLETS OR UTILITIES MAY INTERFERE WITH REINFORCEMENT FOR RETAINING WALL NO. 1.

DO NOT PLACE LEVELING PAD CONCRETE, AGGREGATE OR REINFORCEMENT FOR RETAINING WALL NO.1 UNTIL EXCAVATION
DIMENSTONS AND FOUNDATION MATERTIAL ARE APPROVED.

DESTGN REINFORCEMENT CONNECTED TO END BENT CAPS FOR FACTORED LOAD AND LENGTH OF REINFORCEMENT IN
ACTIVE ZONE (L) SHOWN. CAST REINFORCEMENT CONNECTORS INTO CAP BACKWALL FOR END BENT NO. 1 LL AT STATION
10+87.81 -RPTAB- AND END BENT NO.1 RL LOCATED AT STATION 10+30.95 -RPIAB-. MAINTAIN A CLEARANCE OF AT
LEAST 3"BETWEEN CONNECTORS AND REINFORCING STEEL IN CAP.

FOUNDATIONS FOR END BENT NO.1 LL LOCATED AT STATION 10+87.81 -RPIAB- AND END BENT NO.1 RL LOCATED AT STATION
10+30.95 -RPIAB-, WILL INTERFERE WITH REINFORCEMENT FOR RETAINING WALL NO. 1. SEE "FOUNDATION LAYOUT”SHEET FOR
FOUNDATION LOCATIONS,

INSTALL PILE SLEEVES FOR END BENT NO.1 LL AT STATION 10+87.81 -RPTAB- AND END BENT NO.1 RL LOCATED AT
STATION 10+30.95 -RP1AB- WHILE CONSTRUCTING RETAINING WALL NO. 1. THEN, INSTALL PILES THROUGH THE
CORRUGATED STEEL PIPES AND FILL PIPES WITH LOOSE UNCOMPACTED SAND BEFORE CONSTRUCTING END BENT CAPS,

UNDERCUT IS REQUIRED BENEATH A PORTION OF RETAINING WALL NO.1 PRIOR TO MSE WALL CONSTRUCTION. SEE ROADWAY
PLANS FOR LIMITS OF UNDERCUT,

THE BOTTOM OF RETAINING WALL NO,1 IS LOCATED NEAR THE GCROUNDWATER TABLE AND DEWATERING MAY BE REQUIRED.
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NOTES FOR WALL NO. 2:

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

FOR TYPE IIT REINFORCED BRIDGE APPROACH FILL, SEE BRIDGE APPROACH FILLS PROVISION AND ROADWAY DETATIL
DRAWING NO. 422D10.

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

AT THE CONTRACTOR’S OPTION, USE FINE AGGREGATE IN THE REINFORCED ZONE OF RETAINING WALL NO. 2.
A SEPARATION GEOTEXTILE IS REQUIRED AT THE BACK OF THE REINFORCED ZONE FOR RETAINING WALL NO. 2.
A DRAIN IS REQUIRED FOR RETAINING WALL NO. 2.

PILE SLEEVES ARE REQUIRED AROUND PILES FOR END BENT NO.2 LL LOCATED AT STATION 15+02.81 -RPTAB- AND END BENT
NO. 2 RL LOCATED AT STATION 12+453.45 -RP1AB-.

BEFORE BEGINNING MSE WALL DESIGN FOR RETAINING WALL NO. 2, 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 ACCERTED.

DESTGN RETAINING WALL NO., 2 FOR THE FOLLOWING:
IVH = DESICN HEIGHT + EMBEDMENT

2) DESIGN LIFE = 100 YEARS
3) MAXTMUM FACTORED VERTICAL STRESS ON FOUNDATION MATERTAL = 5,950 LB/SF
4) MINTMUM REINFORCEMENT LENGTH (L)=0.70H OR 6 FT, WHICHEVER IS LONGER
5) REINFORCED ZONE AGGREGATE PARAMETERS:
AGGREGATE TYPEX UNIT WETIGHT FRICTION ANGLE COHESTON
y (9 (c)
LB/CF DEGREES LB/SF
COARSE 110 38 0
FINE 15 34 0

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

o) IN-STTU ASSUMED MATERIAL PARAMETERS:

MATERTAL TYPE UNTT WEIGHT FRICTION ANGLE COHESTON
Lg@CF DEG%%ES LéggF
BACKFTLL 120 30 O
FOUNDAT ION 120 30 O

DESTGN RETAINING WALL NO.2 FOR A LIVE LOAD (TRAFFIC) SURCHARGE.

EXISTING OR FUTURE OBSTRUCTIONS SUCH AS FOUNDATIONS, GUARDRAIL, FENCE OR HANDRAIL POSTS, PAVEMENTS
PIPES, INLETS OR UTILITIES MAY INTERFERE WITH REINFORCEMENT FOR RETAINING WALL NO. 2.

DO NOT PLACE LEVELING PAD CONCRETE, AGGREGATE OR REINFORCEMENT FOR RETAINING WALL NO.Z2 UNTIL EXCAVATION
DIMENSTONS AND FOUNDATION MATERTIAL ARE APPROVED.

DESTGN REINFORCEMENT CONNECTED TO END BENT CAPS FOR FACTORED LOAD AND LENGTH OF REINFORCEMENT IN
ACTIVE ZONE (L) SHOWN. CAST REINFORCEMENT CONNECTORS INTO CAP BACKWALL FOR END BENT NO.2 LL AT STATION
13+02.81 -RPTAB- AND END BENT NO. 2 RL LOCATED AT STATION 12+53.45 -RPIAB-. MAINTAIN A CLEARANCE OF AT
LEAST 3"BETWEEN CONNECTORS AND REINFORCING STEEL IN CAP.

FOUNDATIONS FOR END BENT NO. 2 LL LOCATED AT STATION 13+02.81 -RP1AB- AND END BENT NO. 2 RL LOCATED AT STATION
12+53.45 -RP1AB-, WILL INTERFERE WITH REINFORCEMENT FOR RETAINING WALL NO. 2. SEE "FOUNDATION LAYOUT”SHEET FOR
FOUNDATION LOCATIONS,

INSTALL PILE SLEEVES FOR END BENT NO.z2 LL AT STATION 15+02.81 -RPIAB- AND END BENT NO. 2 RL LOCATED AT
STATION 12+535.,45 -RPIAB- WHILE CONSTRUCTING RETAINING WALL NO, 2. THEN, INSTALL PILES THROUGH THE
CORRUGATED STEEL PIPES AND FILL PIPES WITH LOOSE UNCOMPACTED SAND BEFORE CONSTRUCTING END BENT CAPS,
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WAL L

ENVELOPE FOR RETAINING WALL

NO. 3

LOOKING DOWNSTATION

(ALL DIMENSIONS AND STATIONS ARE ALONG FRONT FACE OF WALL)

GRADE LINE GRADE LINE
(RIGHT LANE) (LEFT LANE)
W.P. #1R W.P. #1L

FILL FACE @ END BENT 1
STA. 515+86.84 -L-\

FILL FACE @ END BENT 1
STA. 516+19.62 -L-

\ AN l
AW \\

POINT “A”
BEGIN MSE WALL NO. 3
STA. 10+00.00 -WALL_3-

FRONT FACE OF

STA. 514+84.43 -L-
OFFSET 186.81" RT.

MSE WALL

PREPARED BY: C.R. PASTRANA

DATE: 8/2018

REVIEWED BY: M.S. RAHMAN

DATE: 8/2018

POINT "B”

STA., 11+50.33 -WALL_3-

/

STA. 515+67.84 -L-
OFFSET ©63.62" RT.

PLAN

POINT “C”
STA. 11+99.98 -WALL_3-

STA. 515+96.06 -L-
OFFSET 23.00" RT.

POINT D"
STA. 12+56.52 -WALL_
LT.
_L_

VIEW FOR RETAINING WALL NO. 3

cSTIMATED MSE
WALL QUANTITY

(SQUARE FEET)

MSE RETAINING WALL NO. 3 6,400 SF

POINT “F”
END MSE WALL NO. 3
STA. 13+83.68 -WALL_3-

STA. 516+64.81 -L-
OFFSET 138.63" LT.

-WALL_3-

POINT “E”
. STA. 13+16.68

STA. 516+28.94 -L-

OFFSET 23.00’

(BRIDGE SUPERSTRUCTURE NOT SHOWN FOR CLARITY)

ESP ASSOCIATES, INC
7011 ALBERT PICK RD

GREENSBORO, NC 27409

WP

OFFSET T71.62’

STA. 516+64.81 -L-

LT.

PROJECT NO.: R-1015

ENGINEER ENGINEER
SRS,
383'-8%¢" SV ss
~ - S/ 2
g:ctg* SEAL 7 14E
150,_4,, 49/_73/4// 56/_61/2// 60/_115/16// 67/—0” 'é'-%-_... <<?33500 .JI::
e > > > > > "’:%704/6”‘“'-(&0 s,
SRR
POINT \\B” Wt NN 77 DocuSigned by:
GRADE ELEVATION POINT “C POINT "D POTNT “E” [ Mulommad Stafin Relin
— 60 EL. 51.61" GRADE ELEVATION GRADE ELEVATION ”~ 4n8/28/2018
El_ a 4 9 o T 5 ! EL. 49.55%’ EE\) A [i‘EY glg/E VATION \—ACCIICT e AR URE DATE SIGNATURE DATE
B B o DOCUMENT NOT CONSIDERED FINAL
— 50 | a UNLESS ALL SIGNATURES COMPLETED
GRADE ELEVATION . Y Y
1 1 1
40 : | : :
1 1 1 1
; | : i - )
_20 BOTTOM OF WAI_I_ I POINT \\B” )L L POINT \\E//
W POINT D BOTTOM OF WALL
u BOTTOM OF WALL BOTTOM OF WALL POINT "C BOTTOM OF WALL ;
2 ooeg APPROXIMATE LINE FL. 30.37 BOTTOM OF WALL S 3100 EL. 31.70 S0TTOM OF WALL
— 10 ’ ‘ OF EXISTING GRADE EL. 30.77’ ° ° cL 3003
<POINT A
BEGIN MSE WALL NO. 3 POINT “F’ _
END MSE WALL NO. 3
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SHEET 7 OF 11
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NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
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PLAN VIEW AND
WALL ENVELOPE

GEOTECHNICAL

ENGINEERING UNIT

REVISIONS -
NO. BY DATE [NO. BY DATE | NO.
L 3 W-7

2 4




(LEFT LANE

GRADE LINE\

WALL ENVELOPE FOR RETAINING WALL NO. 4

LOOKING UPSTATION

(ALL DIMENSIONS AND STATIONS ARE ALONG FRONT FACE OF WALL)

355/-9l”
et >
103'-0" 61'-9"%¢" 58'-0/%" 50'-11%¢" 82'-0"
et - | | | | P
o POINT “E’
SOTNT B POINT *C POINT "D GRADE ELEVATION
L o GRADE ELEVATION GRADE ELEVATION cL. 50.79
GRADE ELEVATION FL. 48.53 EL. 48.85’ T
B FL. 46.04
_50 )= —T
GRADE ELEVATION @ o :

B : : :
— 40 : : :
N ! : :

C N EN a4
30 ‘X T

o T POINT “C” L POINT “D” POINT “E"
0 LY A 5OTTOM ¢ BOTTOM OF WALL BOTTOM OF WALL BOTTOM OF WALL
n FlL. 33.48’ BOTTOM OF WALL , ,
EL. 32.67 =L Jels EL. 3171 EL. 3131
— 10 (POINT A" APPROXIMATE LINE SOTTOM OF WALL
BEGIN MSE WALL NO. 4 OF EXTSTING GRADE EL. 30.78
POINT “F’

END MSE WALL NO. 4

GEOTECHNICAL

ENGINEER ENGINEER

S 1 %2
=+ SEAL (§;='

l,——DocuSigned by:

Mubammad Slalig Rabmarg /2872018

| ——ACC3aCTCBgaAReRruRE DATE

SIGNATURE DATE

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED

cSTIMATED MSE
WALL QUANTILTY

(SQUARE FEET)

GRADE LINE
(RIGHT LANE)

3L W.P. #3R

#
FILL FACE @ END BENT 2 FILL FACE @ END BENT 2
STA. BI7+73.57 -L- STA. B17+37.95 -L-

N

AN

POINT A"

BEGIN MSE WALL NO.4
STA. 10+00.00 -WALL_4-

\\ FRONT FACE OF

MSE WALL

STA, 518+70.89 -L-
OFFSET 150.23

LT.

POINT ™“B”

STA. 11+03.00 -WALL_4-

STA. 518+02.32 -L-
OFFSET 71.63"LT.

PREPARED BY: C.R. PASTRANA

DATE: 8/2018

REVIEWED BY: M.S. RAHMAN

DATE: 8/2018

POINT "C”
STA. 11+64.85 -WALL_4-

STA. bl7+63.65 -L-
OFFSET 23.00" LT.

POINT “E”
\STA, 12+75.79 -WALL_4-

STA. 516+97.89

NO. 4

(BRIDGE SUPERSTRUCTURE NOT SHOWN FOR CLARITY)

POINT D"

STA. 12+22.87 -WALL_4-
STA. 517+28.25 -L-
OFFSET 23.00 RT.

PLAN VIEW FOR RETAINING WALL

_L_

OFFSET 63.63" RT.

MSE RETAINING WALL NO. 4

5,400 SF

POINT “F”
END MSE WALL NO. 4
STA., 13+55.79 -WALL_4-

STA. 516+97.89 -L-
OFFSET 145.63" RT.
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CRAVEN COUNTY

STATION: 516+87.37 -L- / 69+02.79 -RP2AC-
SHEET 8 OF 11

ESP ASSOCIATES, INC

7011 ALBERT PICK RD
SUITE E

GREENSBORO, NC 27409
FIRM # C-0587

WWW.ESPASSOCIATES.COM

NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

RETAINING WALL NO. 4
PLAN VIEW AND

DIVISION OF HIGHWAYS WALL ENVELOPE
GEOTECHNICAL
ENGINEERING UNIT |[wo——= e

3

4

SHEET
NO.

W-8




NOTES:

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

FOR TYPE III REINFORCED BRIDGE APPROACH FILL, SEE BRIDGE APPROACH FILLS PROVISION AND ROADWAY DETAIL DRAWING NO. 422D10.

FOR SINGLE FACED PRECAST CONCRETE BARRIER, SEE ROADWAY PLANS AND SECTION 857 OF THE STANDARD SPECIFICATIONS.
AT THE CONTRACTOR’S OPTION, USE FINE AGGREGATE IN THE REINFORCED ZONE OF RETAINING WALL NO. 3 AND WALL NO. 4.

A SEPARATION GEOTEXTILE IS REQUIRED AT THE BACK OF THE REINFORCED ZONE FOR RETAINING WALL NO. 3 AND WALL NO. 4.

A DRAIN IS REQUIRED FOR RETAINING WALL NO.3 AND WALL NO. 4.

PILE SLEEVES ARE REQUIRED AROUND PILES FOR END BENT NO.1 (LL) LOCATED AT STATION 516+19.62 -L- AND
END BENT NO.1 (RL) LOCATED AT STATION 515+86.84 -L-.

PILE SLEEVES ARE REQUIRED AROUND PILES FOR END BENT NO.2 (LL) LOCATED AT STATION 517.73.57 -L- AND
END BENT NO. 2 (RL) LOCATED AT STATION 517+37.93 -L-.

BEFORE BEGINNING MSE WALL DESIGN FOR RETAINING WALL NO. 3 AND WALL NO. 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 WALL NO. 3 AND WALL NO.4 FOR THE FOLLOWING:
1)H = DESIGN HEIGHT + EMBEDMENT
2) DESIGN LIFE = 100 YEARS

3) MAXIMUM FACTORED VERTICAL PRESSURE ON FOUNDATION MATERIAL =7.5KSF (WALL NO. 3) AND 7.0 KSF (WALL NO. 4).
4) MINIMUM REINFORCEMENT LENGTH (L) = 0.8H (WALL NO. 3) AND 0.85H (WALL NO. 4) OR 6 FT, WHICHEVER IS LONGER

5) MINIMUM EMBEDMENT DEPTH FOR = H/10 OR 2.0 FT, WHICHEVER IS GREATER.
6) REINFORCED ZONE AGGREGATE PARAMETERS:

AGGREGATE TYPEx* UNIT WEIGHT FRICTION ANGLE COHESION
Sg} DEégEES ég;
COARSE 110 38 0
FINE 115 34 0
* SEE MSE RETAINING WALLS PROVISION FOR COARSE AND FINE AGGREGATE
MATERIAL REQUIREMENTS.

() IN-SITU ASSUMED MATERIAL PARAMETERS:

MATERIAL TYPE UNIT WEIGHT | FRICTION ANGLE COHESION
(y) @) (c)
PCF DEGREES PSF
BACKFILL 120 30 0
FOUNDATION FOR WALL NO. 3 118 29 0
FOUNDATION FOR WALL NO. 4 117 27 0

DESIGN RETAINING WALL NO. 3 AND WALL NO.4 FOR A LIVE LOAD (TRAFFIC) SURCHARGE.

EXISTING OR FUTURE OBSTRUCTIONS SUCH AS FOUNDATIONS, GUARDRAIL, FENCE OR HANDRAIL POSTS, PAVEMENTS,
PIPES, INLETS OR UTILITIES MAY INTERFERE WITH REINFORCEMENT FOR RETAINING WALL NO. 3 AND WALL NO. 4.

DESIGN REINFORCEMENT CONNECTED TO END BENT CAPS FOR FACTORED LOAD AND LENGTH OF
REINFORCEMENT IN ACTIVE ZONE (La) SHOWN. CAST REINFORCEMENT OR CONNECTORS INTO CAP
BACKWALL FOR END BENT NO. 1 (LL) LOCATED AT STATION 5l6+19.62 -L-, END BENT

NO. 1 (RL) LOCATED AT STATION 515+86.84 -L-, END BENT NO. 2 (LL) LOCATED AT STATION
517+73.57 -L- AND END BENT NO. 2 (RL) LOCATED AT STATION 517+37.93. MAINTATIN A
CLEARANCE OF AT LEAST 3"BETWEEN REINFORCEMENT OR CONNECTORS AND REINFORCING
STEEL IN CAP,

FOUNDATIONS FOR END BENT NO. 1 (LL) LOCATED AT STATION 5l6+19.62 -L- AND END BENT NO.
1 (RL) LOCATED AT STATION 515+86.84 -L- WILL INTERFERE WITH REINFORCEMENT FOR
RETAINING WALL NO. 3. SEE "FOUNDATION LAYOUT”SHEET FOR FOUNDATION LOCATIONS.

FOUNDATIONS FOR END BENT NO. 2 (LL) LOCATED AT STATION 517+73.57 -L- AND END BENT NO.
2 (RL) LOCATED AT STATION 517+57.93 -L- WILL INTERFERE WITH REINFORCEMENT FOR
RETAINING WALL NO. 4. SEE "FOUNDATION LAYOUT”SHEET FOR FOUNDATION LOCATIONS.

INSTALL PILE SLEEVES FOR END BENT NO.1 (LL) LOCATED AT STATION 516+19.62 -L- AND END BENT NO.1 (RL)
LOCATED AT STATION 515+86.64 -L- WHILE CONSTRUCTING RETAINING WALL NO. 3. OBSERVE A 2 MONTH WAITING
PERIOD AFTER CONSTRUCTING THE MSE ABUTMENT WALL TO WITHIN 1 FT OF THE BOTTOM OF CAP ELEVATION.,
THEN INSTALL PILES THROUGH THE CORRUGATED STEEL PIPES AND FILL PIPES WITH LOOSE UNCOMPACTED SAND
BEFORE CONSTRUCTING END BENT CAPS.

INSTALL PILE SLEEVES FOR END BENT NO.2 (LL) LOCATED AT STATION 517+73.57 -L-, AND END BENT NO. 2 (RL)
LOCATED AT STATION 517+37.93 -L- WHILE CONSTRUCTING RETAINING WALL NO. 4. OBSERVE A 2 MONTH WAITING
PERIOD AFTER CONSTRUCTING THE MSE ABUTMENT WALL TO WITHIN 1 FT OF THE BOTTOM OF CAP ELEVATION.
THEN INSTALL PILES THROUGH THE CORRUGATED STEEL PIPES AND FILL PIPES WITH LOOSE UNCOMPACTED SAND
BEFORE CONSTRUCTING END BENT CAPS.

DO NOT PLACE LEVELING PAD CONCRETE, AGGREGATE OR REINFORCEMENT FOR RETAINING WALL NO. 3
AND WALL NO. 4 UNTIL EXCAVATION DIMENSIONS AND FOUNDATION MATERIAL ARE APPROVED.

PREPARED BY: C.R. PASTRANA

DATE: 8/2018

REVIEWED BY: M.S. RAHMAN

DATE: 8/2018
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SEPARATION
GEOTEXTILE

BACKFILL
MATERIAL

GEOTECHNICAL

ENGINEER ENGINEER
winyy
FINISHED GRADEX SR Ay,
I I 5‘@_,.—&{%5 /0,1,44’ %
£2/S EAY A
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AGCREGATE PN PROPOSED CAP CONNECTION DETAILS FOR APPROVAL S UNLESS ALL SIGNATURES COMPLETED
(SAME TYPE AS A —
REINFORCED ZONE) O NN La =
N e - CONCRETE COPING L
— FACTORED LOAD = 2.7 KIPS/FT ' - (SEE COPING DETAILS) 0
3 A
(IN DIRECTION PERPENDICULAR TO THE '\ —
BACKWALL PLANE OF END BENT CAP) S Zi_ FLEVATION TOP OF WALL Z
N9 END BENT “
R o SEL 2
LENGTH OF REINFORCEMENT SO Y . % A 6" MIN L
IN ACTIVE ZONE Ny [ S Y R I i o
\ et St " ."
777777777777777777777777777777 L8 o 08 6 y - 11— 2 MIN b
’ yr‘ L OVERHANG =
14 PIPE PILE-————jgzg [ 3 2N >
—_—.— L
n|5
SUBMIT PROPOSED PILE OBSTRUCTION DETAIL FOR APPROVAL CLEARANCE | _ =1
3" MIN e GRADE
16 GAUGE GALVANIZED CORRUGATED =
LIMITS OF REINFORCED STEEL PIPE FILLED WITH SAND v ELEVATION -~ t + OVERHANG
ZONE FOR MSE WALL (SEE NOTE FOR PILE SLEEVES) - |2 § STLICONE SEALANT
=S e ¥ ——— CAST-IN-PLACE
- WALL FACE T|< T R — - =11 | REINFORCED
6" MIN zlv |, s I\ CONCRETE COPING
- - S =irs 4" THICK CONCRETE K
I i = SLOPE PROTECTION & —— DOWEL
Y :mF O << 4
27"DIA.FOR 14”PIPE PILE i . >
; i B —=  |~———PANEL THICKNESS ()
- Ll
- L
[am)}
<t
REGATE ___/// S
AGE STEEL OR HDPE REINFORCEMENT (TYP) £ PRECAST CONCRETE - CRADE
PANEL (TYP) S ELEVATION - t + OVERHANG
Ll
o g _—— SILICONE SEALANT
2 bl
W o k)/f/i;:—————CAST—IN—PLACE OR
= R i PRECAST REINFORCED
GAP BETWEEN BARRIER 0 Wi [ CONCRETE COPING
FILTRATION GEOTEXTILE (TYP) AND WALL FILLED WITH - z i
NO. 78 STONE OR BACKER - & oAb SONEHE I B
_ ROD AND SILICONE SEALANT = 4" MIN —=] He—
I
) SINGLE FACED PRECAST m —| f«———PANEL THICKNESS (t
SEARING PAD (TYF) ﬁ%%ﬁ CONCRETE BARRIER, G
6" MIN| .. L - REINFORCEMENT LENGTH¥k (TYP) K IF APPLICABLE — A
(TvP) FINTSHED GRADEX
BoTTON — COPING DETAILS
NeEREE [ SO DER DAL N AT THE CONTRACTOR'S OPTTON, CONNECT COPING TO PANELS
ST ANDARD DRAWING NO. 816.02 oY — - ' WITH DOWELS OR EXTEND COPING DOWN BACK OF PANELS.
-4 ———__ A
o
= 5
TOP OF % 4 =
LEVELING PAD S 0
4 ie
S =
B S RS e 9 Ly Y
CAST-IN-PLACE UNREINFORCED L __;6"MIN
CONCRETE LEVELING PAD
(SEE PRECAST PANELS LEVELING PAD STEP DETAIL) L |6"MIN
(TYP)

‘//fQ\\\\\_,//

FOUNDATION
MATERTIAL

MSE ABUTMENT WALL WITH PRECAST PANELS

TYPICAL SECTION

PREPARED BY: C.R. PASTRANA

DATE: 8/2018

REVIEWED BY: M.S. RAHMAN

DATE: 8/2018

HSEE ROADWAY PLANS FOR FINISHED GRADE DETAILS.

FHKSEE MSE RETAINING WALLS PROVISION AND IF APPLICABLE,
MSE WALL NOTES FOR EMBEDMENT AND REINFORCEMENT LENGTH REQUIREMENTS.
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CONCRETE DITCH

CONCRETE COPING*

TOP OF WALL
LIMITS OF FINISHED GRADE OR | I EXTENSION
REINFORCED ZONE END BENT SLOPE% | L U 127MIN
CONCRETE SLOPE PROTECTION, | S '
TIF APPLICABLE ~I A \ \
BRI e ettt Attt T ettt —I
e GRADE ELEVATTON —7 |« OVERHANG
e 4" MIN
e SEPARATION GEOTEXTILE
s
e
BACKFILL  @2dy
MATERTIAL é%?b
&
P STEEL OR HDPE REINFORCEMENT (TYP)——\\\
\
|
| - WALL FACE
) 6" MIN
' (TYP) . )
: SEPARATION GEOTEXTILE, 4 : .
L////P__IF REQUIRED 1 ' =
| (SEE NOTE FOR GEOTEXTILE) : : |
_ |
| i S
\ o
: =
|_
\ AGGREGATE |
| PRECAST CONCRETE |
! PANEL (TYP) |
1 =
) =
\ ol |
( n| L
) L
: O
\ GAP BETWEEN BARRIER
]
FILTRATION GEOTEXTILE (TYP) AND WALL FILLED WITH
1 NO. 78 STONE OR BACKER
} | ROD AND SILICONE SEALANT
) I
« / SINGLE FACED PRECAST
) SEARING PADTYR) \ CONCRETE BARRIER,
6" MIN1_ L - REINFORCEMENT LENGTH¥ (TYP) L IF APPLICABLE
(TYP) 1 FINISHED GRADEX
|
\
; BOTTOM OF WALL —
\
! AGGREGATE SHOULDER DRAIN IN
) ACCORDANCE WITH ROADWAY STANDARD ]
! DRAWING NO. 816.02, IF REQUIRED _ 2h—* Y
! (SEE NOTE FOR DRAIN) e ;i“
! T T — —
, &
A TOP OF N
o LEVELING PAD o
A =
s Sy oy

FINISHED GRADE

END BENT SLOPE*

CONCRETE DITCH AND —Y 47 MIN —» e

‘//f‘\\\\\_///

MSE WALL WITH PRECAST PANELS -

CAST-IN-PLACE UNREINFORCED 3

CONCRETE LEVELING PAD

(SEE PRECAST PANELS LEVELING PAD STEP DETAIL)

FOUNDATION
MATERTIAL

_16”MIN

_[ 6" MIN

(TYP)

TYPICAL SECTION

GRADE
ELEVATION

OR

KSEE COPING DETAILS AND PLANS FOR FINISHED GRADE OR END BENT SLOPE DETAILS.
FHKSEE MSE RETAINING WALLS PROVISION AND IF APPLICABLE, MSE WALL NOTES FOR EMBEDMENT AND REINFORCEMENT LENGTH REQUIREMENTS.

A
\

t + OVERHANG

IF APPLICABLE, CONCRETE
SLOPE PROTECTION>*k

— CAST-IN-PLACE REINFORCED ELEVE?%%E R L+ OVERHANG
CONCRETE COPING —— PRECAST REINFORCED
COND BREARER CONCRETE COPING
7¢/f__ .  BOND BREAKER
————i2”MIN FINISHED GRADE OR e
i END BENT SLOPEX : 6" MIN
"""""""""" ZOINOENY gooﬂa s I
—— 6" MIN T
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(foo
! CONCRETE DITCH AND —V 47 MIN 1
IF APPLICABLE, CONCRETE
| |~ PANEL THICKNESS (1) SLOPE PROTECT IONsek | |~ PANEL THICKNESS (+)

__Jxr__

HSEE PLANS FOR FINISHED GRADE OR END BENT SLOPE DETAILS.

COPING DETAILS

HJKSEE CONCRETE DITCH BEHIND WALL DETATILS.
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