DocuSign Envelope ID: E948A0CB-37AD-4134-8FB0-F3CC8E36CO08F

STRUCTURAL GEOTECHNICAL
ENGINEER ENGINEER
1) FOR STANDARD CAST-IN-PLACE (CIP) CANTILEVER RETAINING WALLS, okﬁyfﬁﬁigza \ngmfﬁég&z
APPROACH SEE CAST-IN-PLACE CANTILEVER RETAINING WALL SPECIAL PROVISION. RN %7 SERESSIGL
SLAB #1 g(ZQ-&SE 2 | § iSeats
= Fbﬂ‘ﬂ'i = EQ. F'E =
\0 2) FOR STEEL BEAM GUARDRAIL, SEE ROADWAY PLANS AND SECTION 862 ! a6 5%5 S a;gﬁ3"ﬁQ,§ g
JTLE RO OF THE STANDARD SPECIFICATIONS. =704l eé%§g§ OO
WATER g 1332 12/ IS/,ZWEHEH S oclnihm wcv\ ‘\\\\‘\
3) FOR FENCES OR HANDRAILS ON TOP OF THE WALLS, SEE ROADWAY PLANS e [: "Wtz /15,2023
FOR FENCE OR HANDRAIL ATTACHMENT DETATILS. sozosEzacoms
N 4) DRAIN PIPES ARE REQUIRED FOR RETAINING WALL NO. 1. IR IR
§C§255f§95§1§&; FINAL UNLESS ALL
DRAINAGE PIPE 5) FOR SUBSURFACE DRAINAGE AT WEEP HOLES; SEE ARTICLE 4].4_8 OF SIGNATURES COMPLETED
THE STANDARD SPECIFICATIONS.
WINGWALL @ 6) STANDARD DESIGN OF THE CIP RETAINING WALLS IS BASED ON THE
END BENT %1 FOLLOWING PARAMETERS:
ST Face A) MAXIMUM FACTORED VERTICAL PRESSURE ON FOUNDATION MATERIAL

= 6,250 LBS/SF FOR RETAINING WALL NO. 1.

B) MINIMUM EMBEDMENT ELEVATION FOR RETAINING WALL NO.1 IS 1,419.5 FT.
(LT), 1,418.0 FT (CT), 1,417.0 FT (RT).

N C) IN-SITU ASSUMED MATERIAL PARAMETERS:

END RETAINING WALL 1

WALL STATIONS 10+00

10+10 10+20

10+30

RETAINING WALL NO.1 PROFILE

VIEWING FRONT FACE

10+40

JSHINT

1318-F Patton Ave.
Asheville, NC, 28806
® License No C 3097

STA. 12+49.10 -L-
24.887 OFFSET HIGHT UNIT WEIGHT | FRICTION ANGLE | COHESION
MATERIAL TYPE (Y) (D) (c)
BEGIN RETAINING WALL 1 FRONT FACE 1 SCHEDULE 40 BYC OUTLET pCE DEGREES L B/SF
STA. 12+19.01 -L-
23.80" OFFSET RIGHT PIPE W/ RODENT SCREEN BACKFTILL 120 28 0
TO EXTEND PAST LIMITS OF “SUNDATION =0 ~ 5 RETAINING WALL NO.1 ELEVATIONS
WALl OFFSET FLEV @ BOTTOM
CLASS II 7) DESIGN RETAINING WALL NO.1 FOR A LIVE LOAD (TRAFFIC) SURCHARGE -L- STA STATTONS FROM € -L- TOP OF OF FOOTING
RIP RAP OF 250 LBS./SF. (RIGHT) WALL FLEVATION
8) DO NOT PLACE CONCRETE FOR FOOTINGS FOR RETAINING WALL NO.1 12+19.01 10+00.00 23.80 1435.04 1419.5
UNTIL EXCAVATION DIMENSIONS AND FOUNDATION MATERIALS ARE
APPROVED. 12+28.97 10+08.50 24.69 1434,70 1418.0
LOCATION SKETCH 9) AT THE CONTRACTOR’S OPTION, TEMPORARY SHORING FOR WALL
CONSTRUCTION MAY BE USED TO CONSTRUCT RETAINING WALL NO. 1. 12+39.03 10+17.00 25.05 1434,37 1417.0
SEE CANTILEVER RETAINING WALL SPECIAL PROVISION FOR TEMPORARY
8 9 9 9 SHORING FOR WALL CONSTRUCTION. 12449.10 10+25.50 24.88 1434.04 1417.0
e | | 0O U~ e
olf o |5 | F ol% < 10) FOOTING SHALL BE EMBEDDED 1’-0”MIN. IN SOLID ROCK.
— 1O o 01O Qe |20
SH @7 s SRS
1440 LES Eji Z = z - CAST-IN-PLACE CANTILEVER
— BEGIN oy — NI o | T
RETAINING < <] |~ <" RETAINING WALL NO.1
WALL = — — —| = 348 SQ. FT.
| <T [ | < W < | < W
= = PROPOSED = = END RETAINING WALL TOTAL STRUCTURE OUANTITIES
— GROUND
1435 . PROPOSED Y
T o~ \\ WING WALL CLASS “A’ CONCRETE 48.2 CY
— N |~ 4" SCHEDULE 40 PVC K REINFORCING STEEL 6,697 LBS.
DY PIPE (GRADE TO DRAIN)
\\ %
1430 — S -~ ———f—©°—————0—0—00oq4 4" 0 PERFORATED SCHEDULE 40 14SP. 20441 .1
— N et SO A R G PVC DRAINAGE PIPE 260 - PROJECT NO.
— EXISTING s A 4" & SCHEDULE 40 HAYWQOOD COUNTY
— GROUND o> SUe OUTLET PIPE 13.25 LF.
S~_1___ = 11/, EXP, ]_3—'_33 99 _|__
TOP OF RIP RAP JT. MAT'L TOP OF RIP RAP STATION: a
1425 —— @ FRONT FACE — 3"DIA. WEEP -l : FL.1428.33 GEOTEXTILE 44.0 SY.
] FL.1428.33 HOLES SPACED T * SHEET 1 OF 4
] @ 8°-0"CTS. Tt #78M STONE BACKFILL 41.0 TONS
STATE OF NORTH CAROLINA
- KQUANTITIES ARE FOR INFORMATION DEPARTMENT OiMlﬁANSPORTATION
1420 —— S ONLY, WALL SHALL BE PAID FOR
] BY SQUARE FOOT.
] D
RETAINING WALL NO., 1
1415 ]ohnson, Mirmiran, & Thompson Inc. DE -|_ A I |— S

REVISIONS SHEET NO.
DWN. BY: AW DATE: 02/18 N0 BY: DATE: _|NoJ  Bv: DATE: RWi-l
CHKD. BY: HLW DATE: 02/18 |9 3 190k
DES. EGR. OF RECORD: RTS  DATE: 02/18 |2 4 9.




DocuSign Envelope ID: E948A0CB-37AD-4134-8FB0-F3CC8E36CO08F

STRUCTURAL
ENGINEER
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2/2" 1. 15- %6 VI @ 7"CTS. A 15- #7 V2 @ 7"CTS. A 14- #*8 V3 @ 7"CTS. L2/ géfﬁ%OEﬁ@E§§
(TYP. EA. FACE) (TYP. EA. FACE) (TYP. EA. FACE) 1Mg/%y@ggg§s
BEGIN RETAINING
WALL EL. 1435.04 15- %6 Nl @ 7"CTS. 15- #7 N2 @ 7"CTS. 14- #8 N3 @ 7”CTS.
B (TYP. EA. FACE) b (TYP. EA. FACE) D (TYP. EA. FACE) - ND RETATNING Docugg&ilwﬁiggg“iEEERED
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I 1 i ml
e —
- #4 H4 s A A
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>~ M <_I_ -
. T
o 0 Y= \
- TOP OF FTG. N NN
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X OF FOOTING L5 /ﬁ el gt w2
. FL. 1419.50 " = =
< ] e *4 B6 < Sl ===y h ]
7 ) /ﬁ eg N3 Il FTG. SHALL BE KEYED 1'-0”
Y “y 7 . , Y Y v MIN. INTO SOLID ROCK.
L#S N3
APPROX. BOTTOM
2 -6" OF FOOTING
~ > FlL. 1418.00 APPROX. BOTTOM
Y OF FOOTING
~ - FL. 1417.00
8/,6// | 8/76” | 8/76//
256"
PROJECT NO. 145P.20441.1
HAYWOOD COUNTY
CUEVATTO STATION:_ 13+33.99 -L-
SHEET 2 OF 4
VIEWING FRONT FACE.
STATE OF NORTH CAROLINA
WEEP HOLES NOT SHOWN FOR CLARITY. DEPARTMENT OF TRANSPORTATION
FOR SPLICE LENGTH, SEE SHEET W-4, RALEIGH

RETAINING WALL NO, 1
DETALLS

| _|— “ Johnson, Mirmiran, & Thompson Inc.
' 7"»‘ . 1318-F Patton Ave.
Asheville, NC, 28806
AN 8

N e |icense No: C-3097
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DWN. BY: AW DATE: 02/18 [nof BY: DATE: __|NoJ  BY: DATE: RWi-2
CHKD. BY: HLW DATE: 02/18 |1 3 TOTAL.
DES. EGR. OF RECORD: RTS  DATE: 02/18 |2 4 9




DocuSign Envelope ID: E948A0CB-37AD-4134-8FB0-F3CC8E36CO08F

STRUCTURAL
ENGINEER
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B 11/70// L 8/76// L 6/70// -
DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
2" | 19-#8 Al BARS @ 7”CTS. T 14-#8 Al BARS @ 7"CTS.  _ 1" 11- #8 Al BARS @ 7"CTS._ | 2/2" >IGNATURES COMPLETED
(TOP OF FOOTING) (TOP OF FOOTING) (TOP OF FOOTING)
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TR i S!= =
—!l W ! ! —!l wn
® o o 3K, ® | ]
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S| %4 B1 (TOP) i BOT.) %4 B5 (TOP) S
TS /ﬁ& #4 B2 (BOT.) r*“\\ 7 ;“\\N//f*’ /8<ﬂ4 B6 (BOT.) Wis
N = ' | N | =
! : \/V ! : . ‘
| / /B 1 : | v | ‘
N : #4 72 (TOP s
@T FRONTA/ #4 Zl(TOP4/ ®T \#4 B3 (TOP) 5 BOT.) ©
FACE :
& BOT.) & *4 B4 (BOT.)
STEP 1IN STEP 1IN
FOOTING FOOTING
2/2" | | < 15- #*6 Nl @ 7”CTS. 7. 15- #*7 N2 @ 7”CTS, RS 14- #8 N3 @ 7”CTS, |12/
(TYP. EA. FACE OF STEM) (TYP. EA. FACE OF STEM) (TYP. EA. FACE OF STEM)
22" | . 15- #4 A2 @ 7”CTS. LT 15- #4 A2 @ 7"CTS. 7 14 #4 A2 @ 7"CTS. L2/
(BOTTOM OF FOOTING) (BOTTOM OF FOOTING) (BOTTOM OF FOOTING)
B 8/76// | 8/76// | 8/*6// N
B 25/76// N

PLAN OF FOOT ING PROJECT NO._ 14SP.20441.1
HAYWOOD COUNTY

STATION: 15+33.99 -L-

SHEET 3 OF 4

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

RALEIGH

RETAINING WALL NO, 1
DETALLS

‘ Johnson, Mirmiran, & Thompson Inc.

'?( § 1318-F Patton Ave.
AN ol

REVISIONS SHEET NO.
DWN. BY: AW DATE: 02/18 [vof By: DATE: NOJ  BY: DATE: RW1-3
CHKD. BY: HLW DATE: 02/18 |1 3 JS08E
DES. EGR. OF RECORD: RTS DATE: 02/18 |2 4l 9




DocuSign Envelope ID: E948A0CB-37AD-4134-8FB0-F3CC8E36CO08F

BAR TYPES BILL OF MATERIAL
BAR NO. [SIZE | TYPE | LENGTH [WEIGHT
Al 44 #8 STR 11'-8” 1371
A1/_4//‘A 2/_0// N AZ 44 tt4 STR ].1/_8” 343
27CL._| . | 2"cCL. Z| 2| = Bl | 12 | *4 | STR[ 10'-8" 86
A 1 B? 12 #4 STR 8'-1" 09
I ] y _X B3 12 #4 STR 8'-6" 68
I [2"CL. PROPOSED TOP OF GROUND B4 12 #4 | STR 8'-6" 68
I lexexorene @ FILL FACE N B5 12 | #4 | STR| 6-0" 48
@ NENES B6 12 | #=4 | STR| 8-1" 65
QN W0 M
P @) | | |
| =>—*4 H"BARS 0| ~| © H1 2 | %4 | STR| 5-8" 8
')/' £ H? 2 #4 STR 147-2" 19
e : ooy oy H4 2 #4 STR 2h'-2" 34
., VIBARS Y\-\: Gl 3"DIA. WEEP HOLES x
g ///::::: @ SPACED @ 8/‘0”CTS. / \\ N]. 30 #6 1 7/_6// 338
O J— 6 o \\% N2 30 Y 1 9'-10" 603
i o
= Y N3 28 | =8 1 10"-7" 791
i © Z @T A .\FILL FACE L—»
o~ 2 I_N\"
: & ToP OF RTP RAP || | Vi | 30 | %6 | STR | 12'-0° 541
- FL. 1428.33 ' #78M STONE o V2 30 Y STR 11"-8 715
I R Ogcg BACKFTLL 2'-0 N V3 28 | *8 | STR | 12'-10" 959
d FRONT Neo! NP
FACE T~h Z1 | 24 | =4 | 2 526" 88
t 1 72 24 | =4 | 5-0" 80
A b
1 N 4" @ PERFORATED SCHEDULE ol o
| |
S|z 1 40 PVC DRAINAGE PIPE @ o IS REINFORCING STEEL 6,697 LBS
N a1
* 3’ % ° *8A1 BARS
x =y CONST. JT.
=] I - B BARS 1 CLASS A CONCRETE
< OIETAS, 2" CL. 2'-0"
Y Y l DL 0O D] % L J
Y I _"‘jé"gn&%%QOnE Y POUR *1 31.5 CY
A — @ ® I' ® ® ® ® /C ® @ [J / [J [J ® *
| "N BARST N POUR *2 16.7 CY
[as
X = i 3“CL.
SIS | | ; )\ [ |
Y Y Y AN
I ALL BAR DIMENSIONS ARE OUT TO OUT. TOTAL 48.2 LY
“4A2 BARS
EY FOOTING — . 12 - ®4 'B"BARS TOP AND BOTTOM OF FOOTING  _
1/-0”MIN. INTO
SOLID ROCK oor | pgn -y
. 12'-0" _
SECTION OF WALL NO.I SPLICE LENGTHS
BAR EPOXY
SEE RETAINING WALL PROFILE FOR
LOCATION OF WEEP HOLES. SIZE | COATED |UNCOATED
_1:';4 2/_0// 1/_9//
*6 3'-10" | 2'-1"
$ #7 | 5.37 | 3-g6” PROJECT NO.__145P.2044]1.1
N *8 | 6'-10" | 4'-T1” HAYWOOD COUNTY
3, 3, ; + - -
CONST. JT. A.I. W.ﬁ STATION: 13+33.99 -L
N SHEET 4 OF 4
______ \_:;___/______- :q_“_ \\““””“IOIZ'"/, STATE OF NORTH CAROLINA
i Y s 'Obx’-’g’e, DEPARTMENT OF TRANSPORTATION
aa z RALEIGH
= 046056 Y =
S0 MAROSEIFS.
B i RETAINING WALL NO. !
DOCUMENT NOT CONSIDERED
CONST LJ'|' DETAIL FINAL UNLESS ALL
o o SIGNATURES COMPLETED
REVISIONS SHEET NO.
'7 ‘ Johnson, Mirmiran, & Thompson Inc. DWN. BY: AW DATE: 02/18 |No- BY: DATE: NO. BY: DATE: RW1-4
"/1« .E Pohovilo e 28556 CHKD. BY: HLW DATE: 02/18 |9 3 1S
Mo |icense No: C-3097 DES. EGR. OF RECORD: RTS  DATE: 02/18 |2 4 9




DocuSign Envelope ID: E948A0CB-37AD-4134-8FB0-F3CC8E36CO08F

STRUCTURAL GEOTECHNICAL
END RETAINING WALL ENGINEER ENGINEER
STA. 14+25.27 -L- NOTES
OFFSET = 38.46' LT g, i,
\\\ a CAR ", \\\\\\ Y CARO I"/,/
gX 7 1) FOR STANDARD CAST-IN-PLACE (CIP) CANTILEVER RETAINING WALLS, Dbigééﬁa" %, 53§§\“W71fq§a
- — [e13) " < N \\ ‘, <
6 ° _ — SEE CAST-IN-PLACE CANTILEVER RETAINING WALL SPECIAL PROVISION. s O | FTES %Y 2
B — £2:8 S@k aons | I OIXSEAL T
FRONT FACE - z 046056 ¢ T2 = : 0337158 : =
e \ 2) FOR STEEL BEAM GUARDRATL, SEE ROADWAY PLANS AND SECTION 862 \—ﬁ@%@$m&%ﬁé 23 | =2 '<%@,€§~\ 5
EDGE OF PN ~_ ) OF THE STANDARD SPECIFICATIONS. 12/15?20;3,,&.“\ Y\\q“ A4 ;ﬁ Q\
BEND IN WALL WATER .~ r "V LER 2 —oocusiiing 21 C¥. A
— Pt ni
STA.14+07.62 -L- T T EXISTING 3) FOR FENCES OR HANDRAILS ON TOP OF THE WALLS, SEE ROADWAY PLANS éﬁﬁ%@WMz 1A/
JrESEl = SLOSTLT g T SORDER WALL FOR FENCE OR HANDRATL ATTACHMENT DETAILS.
T o DOCUMENT NOT CONSIDERED
EXISTING CONCRETE , g e 4" @ SCHEDULE 40 PVC OUTLET 4) DRAIN PIPES ARE REQUIRED FOR RETAINING WALL NO. 2. FINAL UNLESS ALL
HEAD WALL (TO _ goiocta FILL FACE PTPE W/ RODENT SCREEN SIGNATURES COMPLETED
BE REMOVED) Pt /;Ca/ 5) FOR SUBSURFACE DRAINAGE AT WEEP HOLES, SEE ARTICLE 414-8 OF
- e THE STANDARD SPECIFICATIONS.
//’ ’7
- //
o /7 RETATINING 6) STANDARD DESIGN OF THE CIP RETAINING WALLS IS BASED ON THE
P 7 /7“\\\ WALL NO. 2 FOLLOWING PARAMETERS:
/
P /) 4" @ PERFORATED
P 4/ SCHEDULE 40 PVC A) MAXIMUM FACTORED VERTICAL PRESSURE ON FOUNDATION MATERTAL
/7 DRAINAGE PIPE = 7,600 LBS/SF FOR RETAINING WALL NO. 2.
/7
/7
1 B) MINIMUM EMBEDMENT ELEVATION FOR RETAINING WALL NO.2 IS 1,413.5 FT.
/ / /)
/y
C) IN-SITU ASSUMED MATERIAL PARAMETERS:
BEGIN RETAINING WALL
STA. 14+00.27 -L- - |
OFFSET = 18.33' LT //7
// . // UATERTAL TYPE UNIT WEIGHT | FRICTION ANGLE | COHESION
ST ~" (Y) (D) (c)
A —— PCF DEGREES LB/SF RETAINING WALL NO. 2 ELEVATIONS
CND BENT 2 BACKFILL 120 28 0
A7 7 / FOUNDATION 120 26 0O WAL L OFFSET FLEV @ BOTTOM OF
LOCATION SKETCH -L- STA STATTON FROM € TOP OF FOOTING
7) DO NOT PLACE CONCRETE FOR FOOTINGS FOR RETAINING WALL NO. 2 (LEFT) WALL FLEVATION
UNTIL EXCAVATION DIMENSIONS AND FOUNDATION MATERIALS ARE APPROVED.
14+00.27 10+00.00 18,33 1430.50 1413.25
8) AT THE CONTRACTOR’S OPTION, TEMPORARY SHORING FOR WALL CONSTRUCTION
MAY BE USED TO CONSTRUCT RETAINING WALL NO.?2. SEE CANTILEVER /
RETAINING WALL SPECIAL PROVISION FOR TEMPORARY SHORING FOR WALL 14+01.98 10+03.50 21.23 1430.50 1413.25
CONSTRUCTION,
= = 14+07.62 10+14.69 31,05’ 1425.50 1413.25
= o 9) FOOTING SHALL BE EMBEDDED 1-0”MIN. IN SOLID ROCK.
BEGIN RETAINING ts L=
WALL ~ S > O - _ 14+25.27 10+33.83 38.46° 1420.50 1413.25
oO|l— O SO | (On]
? Hug Cf Hug - § %Q
1435 ___ SlEe SER SE ~ &
TRI2h. T Vol ~ | o N
<" <| " Ol 1w g | 8
e HEMR ?|ix e
2 L ) L — ~ QN
= = N =R g TOTAL STRUCTURE QUANTITIES
_____________ ) A T CAST-IN-PLACE CANTILEVER
1430 | 22 <2 RETAINING WALL NO. 2
o | Z0 12 s 319 SQ.FT
CLASS ‘A’ CONCRETE 53.1 CY . 1
PROPOSED GROUND RREINFORCING STEEL 8,439 L BS.
@ FRONT FACE
a0 | *1 & PERFORATED SCHEDULE 40 g e
"~ PVC DRAINAGE PIPE : “
T 1/, FND RETAINING 4" @ SCHEDULE 40
" B BEND —= 2.5 LF. 145P.20441.1
S JT. MAT'L. IN WALL WALL PVC OUTLET PIPE PROJECT NO.
T * HAYWOOD COUNTY
1420 | ~ s T0P OF ExToT. GEOTEXTILE 38.0 SY.
P BOULDER WALL
f\}\ ) *a78M STONE BACKFILL 37.0 TONS STATION: 15+35.99 -L-
______Z::Z;> _________________________________________________ SHEET 1 OF 5
“““““““ I ket ttd s — KQUANTITIES ARE FOR INFORMATION
1415 | 4" 4 SCHEDULE 40 PVC STATE OF NORTH CAROLINA
STPE (GRADE 7O DRATN) ONLY, WALL SHALL BE PAID FOR
OTA WEes Ol e Y SAUARE 00T DEPARTMENT OF TRANSPORTATION
SPACED @ 7'-6”CTS u A
10 | | | | RETAINING WALL NO. 2
WALL STATIONS 10+00 10+10 10+20 10+30 10+40 DETAILS
]ohnson, Mirmiran, & Thompson Inc.
‘ 1318-F Patton Ave.
v Asheville, NC, 28806
® License No: C-3097 REVISIONS SHEET NO.
RETAINING WALL NO.2 PROFILE B 7 T 2 e B
CHKD. BY: HLW DATE: 01/18 |9 3 TOTAL
VIEWING BACK FACE OF WALL DES. EGR. OF RECORD: RTS  DATE:01/18 [2 A4l 9




DocuSign Envelope ID: E948A0CB-37AD-4134-8FB0-F3CC8E36CO08F

STRUCTURAL
ENGINEER
\\\\\\\\\HCHAIIII//I///
\\\\\QQ;\:’\\“ XN 1{?9(/ /’///
——Desusighsityy s
/ V% = :\[b S@\L’g_:— ?_
- 537-10 - ‘§27§ 0460567 : =
——1BDETIAL06EABAT I 5
3/76// 11/72\/4// 19/713/4// /’,/% %'N%\’?@Q&
- - - -— 12/1'5///?0};':":_'& S\?\\\\\\\
BEGIN RETAINING WALL 5/?”\\ //4y“
FL. 1430.5
3" | . 6- %8 VI _6"_ 3- ¥8 V2, 4- ¥8 V3, 4- ¥B V4, 4- ¥8 V5, nys 2- ¥6 V9, 4- %6 V10, 4- #6 VI1, 4- %6 VI2,4- #6 VI3, 4- %6 V14, L3
[T w@eCTs. 4- %8 V6,3- "8 V1 @ 6"CTS. 4- %6 V15, 4- *6 V16, 4- *6 VI, 4- *6 VI8 @ 6"CTS. DOCUMENT NOT CONSIDERED
(TYP. EA. FACE) (TYP. EA. FACE) (TYP. EA. FACE) FINAL UNLESS ALL
SIGNATURES COMPLETED
A i N \
::::>\\\\\ 2- ¥4 HI3 @ 6”CTS.
I \\gﬁﬁ4 . (TYP. EA. FACE) 2770 ] “TELD REND
~ #4 H13 (AS REQ'D.) )
TS <
Ol 0
<z TOP OF RETAINING WALL
| FL. 1425.5
<o
ez ) 2- %4 Hl14 @ 6”CTS.
~ //** 4 H3 (TYP. EA. FACE)
I }r
p A
<
oy END RETAINING WALL
N // T~ EL. 1420.5
< qe) — ] \
AR — e 7
< z 2] <t # /" o L L <
= | 14H1HSR #8 /B - #4 H12/ \ g 10 g O
4 H14 -
=l (FRONT FACE) — ok
B :
i = - #8 V5 - . Jg #4111 e i b3
|~ "g V1 — e
A [ *G V1l - #4 H10 NSl
—| O -
S L 3 \
o|T F8 VI 6 V12 - o "G V18 \\\\\\: v \
| =T g
sl 25 —~ #6 V10 "6 V16 - e N
B ENE = 48 V2 - |TOP OF FOOTING *8 V6 - o, = B .
Tt =Y FL. 1416.00 (LEVEL) H=hy | 9|2
H ~ ~
N a = ¢|t8 V4 3 \/7 o MIN. >*'tt4 H8 # =3 § ~ ; <
l #4 Hl OR SPLICE LA | e U7 | ey "
o w4 Ho ﬁ\\ | T‘LENGTH /// > L
Y r r ~ Y
! I ""““" """ A IR W S N S IR N N . I I I N N u i !
| A
o bT 4" T0 bT v 2
| Z CONST. JT. | OfF
|
~ = - oo
O p— A (@) O _
2 BT S | - | R TR o - b FTC. SHALL BE KEYED 1-0”
v ‘ H’H:\m“:‘u ‘:‘ ‘ ‘:‘ ‘ ‘ [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] (0 [ 13 [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] ! ‘:‘ ‘ ‘E‘ ‘ ‘E‘ ‘ ‘j‘ v v V v M I N a I N T O S O L I D R O C K
|
( CONST. ) ( )
#8 NI JT. 48 NI #6 N2 "6 N2
(EA. FACE) (FRONT FACE) (EA. FACE) APPROX. BOTTOM (EA. FACE)
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DocuSign Envelope ID: E948A0CB-37AD-4134-8FB0-F3CC8E36CO08F
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DocuSign Envelope ID: E948A0CB-37AD-4134-8FB0-F3CC8E36CO08F
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DocuSign Envelope ID: E948A0CB-37AD-4134-8FB0-F3CC8E36CO08F

BAR TYPES BILL OF MATERIAL
BAR | NO. |SIZE|TYPE| LENGTH |WEIGHT| BAR | NO. |SIZE|TYPE| LENGTH |WEIGHT
SPLICE LENGTHS Al 6 #8 | STR | 12'-8” 203 H1 9 # /) 2 17 -6" 105
BAR EPOXY AD 6 #8 | STR | 13'-1” 210 H2 9 # 2 16'-11" 102
UNCOATED
SIZE | COATED A3 6 #8 | STR | 13'-6" 216 H3 2 #4 | STR | 14'-1" 19
# /) 20" /-9~ = o A4 6 #8 | STR | 13'-11” 223 H4 2 #4 | STR | 11'-10” 16
A5 7 #8 | STR | 14'-4" 268 H5 2 #4 | STR 9'-7" 13
*6 | 3-10" | 2/-7" ! — —
AG 4 #8 | STR 7'-3 77 H6 2 #4 | STR 7'-4 10
#3 6’'-10" | 4'-1" AT 4 #8 | STR 8'-0" 85 HT 2 #4 | STR 5/-1" 7
A8 4 #8 | STR | 10'-7" 113 H8 8 #4 | STR | 18'-3" 98
NS A9 4 #8 | STR | 12'-6” 134 H9 2 #4 | STR | 17'-9” 24
ol © A10 4 #8 | STR | 11/-5” 122 H10 2 #4 | STR | 13'-11" 19
~| © All 4 #8 | STR | 10'-3” 109 H11 2 #4 | STR | 10'-1” 13
Al2 4 #8 | STR 9’-p" 98 H12 2 #4 | STR 6'-3" 8
A3 4 #8 | STR | 8'-0” 85 H13 4 # /) 2 18" -7" 50
6” RAD. I Al4 4 #8 | STR | 6'-10” 73 H14 4 #4 | STR | 19'-7” 52
A15 4 #8 | STR 5/-9” 61
/ A16 3 #4 | STR | 12'-8" 25 N1 59 #g 1 9'-10” 1549
\\(‘1\/ ALT 3 #4 | STR | 13'-1” 26 N2 76 #G 1 7'-10" 894
e % A18 3 #4 | STR | 13'-6" 27
A19 3 #4 | STR | 13'-11" 28 V1 12 #8 | STR | 13'-10" 443
A20 4 #4 | STR | 14'-4" 38 V2 6 #8 | STR | 13'-3” 212
A1 2 #4 | STR 5-4" 7 V3 8 #8 | STR | 12'-4" 263
HI3 15" -4" A22 2 #4 | STR | 8-0" 11 V4 8 #8 | STR | 11/-5” 244
-qr -0 o | Y A23 | 2 | #4 | STR | 10-7" 14 V5 8 | #8 | STR | 10'-6" 224
D B} - A24 2 #4 | STR | 12'-6" 17 V6 8 #8 | STR 9'-8” 206
2" CL. 2" CL. HL |, 14"-5" A25 2 #4 | STR | 11'-5" 15 V7 6 #8 | STR | 9-0” 144
0 Tr 0 A26 2 #4 | STR | 10’-3" 14 V8 1 #8 | STR | 8'-10” 24
" — _X B A27 | 2 | #4 | STR| 9-2 12 V9 4 | %6 | STR| 8-1" 52
i - 2" CL PROPOSED TOP OF GROUND / m\t_o A28 2 # 4 STR 8'-0" 11 V10 8 #Q STR 8'-0" 96
L Jlegs @ FILL FACE FOR HI3 BAR, B A29 | 2 | ®4 | STR | 6’-10” 9 V11 8 | *6 | STR| 7'-6" 30
SR %%DLEEND Ly A30 | 2 #4 | STR | 5'-9” 8 V12 8 #6 | STR | 7'-0” 84
SN , V13 8 5 | STR 6'-6" 78
| =>4 H"BARS HL |, 257" B1 3 %4 | STR | 15 -6 83 V14 8 | *6 | STR | 5-11" 71
Sk A 2| 23 B2 10 #4 | STR | 18'-11" 126 V15 8 #5 | STR 5'-5" 65
A = e B3 8 #4 | STR | 24'-2" 129 V16 8 =5 | STR | 4'-11” 59
P é\ i3 | 2-1%" B4 | 2 | *4 | STR| 20-9" | 28 viz | 8 | *6 [ STR]| 45 53
§ V" BARS Y\\“ 5 FOTEXTILE B5 2 | ®4 | STR| 14-9" 20 vi8 | 8 | *6 | STR| 3'-10” 46
C H r_Q
S 56 | 2 | "4 | SIR) B3 12| REINFORCING STEEL 8,439 LBS
5 b o BT 12 #4 | STR | 19'-9” 158
< B8 6 #4 | STR | 27'-7" 111
< c b ALL BAR DIMENSIONS ARE OUT TO OUT. CLASS A CONCRETE
> ”
< = I POUR *1 37.9 CY
m
: FRONT #78M STONE POUR #2 15.2 CY
- FACE \. J BACKFILL
5 TOTAL 53.1 CY
\ b N
3"DIA, WEEP HOLES
SPACED @ 7'-6”CTS.
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'j E > ol 40 PVC DRAINAGE PIPE
oo "t
o~ = - 5" 6" 5"
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“ ﬂoﬂo ﬂo : -
h — @ ?o IC [] OI OOIO [] /I /i QJ/\/ [] / [] [] ® I g—T HAYWOOD COUNTY
N i a + . —_ —_
?Ij % N BARS 37 CL. \\‘f\;\\m“”;?“é'llz, STATION; ].3 33 99 |_
[Q\] _ S vy /,’//
. 1 Wj&__‘/ \J o nogionedby:, 7, SHEET 5 OF 5
e e v —w— o /o ° ° ° ° e e Y (2 S ~ 0z
| | v Lyl SEMrDinca
+ 575 046056 ° © = STATE OF NORTH CAROLINA
13087 NE0BEIRIA S DEPARTMENT OF TRANSPORTATION
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1’-0”MIN. INTO SOLID h S S - CONST.: LJT.: DETAIL
ROCK DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL RETAINING WALL NO.: 2
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L R Johnson, Mirmiran, & Thompson Inc.
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SEE RETAINING WALL PROFILE FOR 4 NMe |icense No: C-3097 REVISIONS SHEET NO.
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ROCK NAIl SCHEDUI E

.INDICATES 20" NAIL (21)

()INDICATES 15' NAIL (50)

WALL ELEVATION

PROJECT NO.145P.20441.2 (SF-435301/74
CSTIMATED ROCK WALL QUANTITIES VIEWING FRONT FACE OF WALL, UNFOLDED HAYWOOD COUNTY

ROCK NAIL RETAINING WALLS ARCHITECTURAL CONCRETE ROCK NAIL ROCK NAIL STATION:-L- 12+59.9
(SQUARE FEET) SURFACE TREATMENT VERIFICATION TESTS PROOF TESTS SHEET 2 OF 4
(SQUARE FEET)
2,030 2,030 2 4 NORTH CAROLINA HOCK NATL WAL L
« DESIGN TEST LOAD (DTL)FOR ROCK NAILS = 2@ KIPS DEPQEIVMIESFEIJN ng IEIQGNHSWPSYRSIQIIO S=10D6GeE NUO. 1/4 ON
» BONDED LENGTH FOR TEST NAILS WILL DEPEND ON THE DIAMETER OF THE DRILLED
HOLE, CONTRACTOR TO PROVIDE LOAD TEST SCHEDULE INDICATING LOCATION AND WATERVILLE RUAD UOVER
BOND LENGTHS OF TEST NAILS. RT5 CREEK

* PERFORM LOAD TESTS IN ACCORDANCE WITH THE SPECIAL PROVISION.
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FINISHED GRADE OR CONCRETE

EXISTING SLOPE GRADE==*

BOND BREAKER WITH DITCH=
GRADE ELEVATION

EPOXY COATED OR ENCAPSULATED
STEEL BAR (TYP)

ROCK NAIL (TYP)

GROUT (TYP)

GEOCOMPOSITE SHEET DRAINS
@ 10" MAX HORIZONTAL SPACING

DRILL HOLE DIA. (TYP)
2|| _ 4||

ROCK NAIL REINFORCEMENT (TYP) - MIN.
#8 GRADE 75 EPOXY COATED NAIL

5/

CENTRALIZER (TYP)

6" MIN (TYP)

VERTICAL NAIL SPACING

—
-

INCLINATION ANGLE (TYP)
12 DEGREES MIN

BOTTOM OF WALL

%
2
NN

DITCH=*

TOP OF WALL

TIp
%
%

VERTICAL DISTANCE
FROM GRADE ELEVATION (TYP)

2/

Y NAIL HEAD (TYP)

\/

CAST-IN-PLACE

~— WALL FACE

A

REINFORCED
CONCRETE FACE

—— CONCRETE BEARING PLATE
LEVELING BED. PROVIDE
BEARING PLATE LEVELING BED TO
ENSURE TOTAL CONTACT WITH THE
EXISING ROCK FACE AND BEARING
PLATE. LEVELING BED TO BE
CONSTRUCTED WITH CLASS A
CONCRETE. MINIMUM THICKNESS
2",

DESIGN HEIGHT - VARIES
(SEE WALL ENVELOPE)

AS NEEDED SHIFT BOTTOM NAIL LOCATION
UP TO MIN. 1" FROM THE BOTTOM OF WALL

AND MAX. SPACING OF 3’

FINISHED GRADEx**
6:1 (H:V) OR FLATTER

ROCK NAIL WALL -

EMBEDMENT
6" MIN

TYPICAL SECTION

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

FOR ROCK NAIL RETAINING WALLS, SEE ROCK NAILED RETAINING WALLS
SPECIAL PROVISION.

AN ARCHITECTURAL CONCRETE SURFACE TREATMENT IS REQUIRED. SEE
ARCHITECTURAL CONCRETE SURFACE TREATMENT SPECIAL PROVISION

PRIOR TO NAIL WALL CONSTRUCTION FOR RETAINING WALL, SURVEY WALL
LOCATION AND SUBMIT A REVISED WALL PROFILE VIEW (WALL ENVELOPE) FOR
REVIEW. DO NOT START WALL CONSTRUCTION UNTIL THE REVISED WALL
ENVELOPE IS ACCEPTED.

RETAINING WALL IS DESIGNED FOR THE FOLLOWING:
H = DESIGN HEIGHT + WALL EMBEDMENT

DESIGN LIFE = 180 YEARS

MINIMUM WALL EMBEDMENT ELEVATION = 1 FT

PRIOR TO CONSTRUCTION A PRECONDITION ASSESSMENT WILL BE PERFORMED ON
THE EXISTING STRUCTURE LOCATED WITHIN 200 FEET OF RETAINING WALL.

LINE DRILL WALL CUT FACE AND BLAST PRIOR TO WALL CONTSTRUCTION.
VIBRATION MONITORING IS REQUIRED DURING CONSTRUCTION OF RETAINING
WALL, SEE CONTROL OF VIBRATION SPECIAL PROVISION.

NATl  NOTES:

NAIL REINFORCEMENT- SHALL CONSIST OF #8 STEEL THREADED BAR CONFORMING

TO NCDOT 1870-2 AND ASTM ABl1S GRADE /5. IF EPOXY COATED BARS ARE
USED, THEN BARS WILL BE EPOXY COATED WITH A MINIMUM 7 MILS OF EPOXY
PER NCDOT 1070-7. NAIL REINFORCEMENT COUPLERS ARE NOT ALLOWED.

NUTS, BOLTS, ADAPTORS- MATERIALS SHALL BE COMPATIBLE WITH THE SOIL
NAIL BAR AND CAPABLE OF DEVELOPING THE ULTIMATE STRENGTH OF THE SOIL
NAIL. NUTS WITHOUT WASHERS ARE ACCEPTABLE FOR USE.

CENTRALIZERS- PLASTIC, STAINLESS STEEL, OR OTHER NON-DELETERIOUS
MATERIAL WHICH WILL MAINTAIN SHAPE AND LOCATION TO KEEP ROCK NAIL BAR
IN CENTRAL PORTION OF THE DRILL HOLE.

BEARING PLATES- PLATE MATERIALS SHALL CONFORM WITH NCDOT 1@872-6 AND
ASTM A36.

HEADED (NELSON) STUDS- STEEL STUDS SHALL CONFORM WITH NCDOT 1872-6
TYPE B AND SHALL BE WELDED TO THE BEARING PLATES IN ACCORDANCE WITH
NCDOT 1872-18.

GROUT- NEAT CEMENT GROUT MIX CONFORMING TO NCDOT 1803 AND CONSISTING
OF TYPE I/II CEMENT AND WATER. GROUT SHALL BE BATCHED TO DEVELOP A
SPECIFIC GRAVITY OF 1.85+/-0.1 AND SHALL DEVELOP A MINIMUM

COMPRESSIVE STRENGTH OF 3,000 PSI AT 7 DAYS AND 4,500 PSI AT 28 DAYS
AFTER BATCHING. GROUT SHALL BE BATCHED, STORED, AND PUMPED IN
ACCORDANCE WITH ASTM (C94.

STEEL REINFORCEMENT- REINFORCEMENT SHALL CONSIST OF DEFORMED STEEL
BARS CONFORMING TO NCDOT 1870-2, WITH A MINIMUM YIELD STRENGTH OF 60
KSI

DRAINBOARD- PREFABRICATED GEOTEXTILE DRAINAGE MEDIA CONSISTING OF A
PLASTIC CORE WITH GEOTEXTILE FILTER FABRIC ADHERED TO ONE SIDE
CONFORMING TO NC DOT 1@56. THE FILTER FABRIC SIDE SHALL BE PLACED
AGAINST THE EXCAVATION FACE.

WATER- POTABLE.

SEE NAIL WALL ELEVATION VIEW FOR LENGTH REQUIREMENTS.

PERFORM 2 VERIFICATION TESTS AND 4 PROOF TESTS IN ACCORDANCE WITH
NAILED RETAINING WALL SPECIAL PROVISION.

AFTER SUCCESSFUL TESTING THE NAIL REINFORCEMENT SHALL BE PROTECTED
FROM DAMAGE DURING FURTHER CONSTRUCTION OPERATIONS.

CONSTRUCTION SEQUENCE-

PRIOR TO EXCAVATION AND/OR BLASTING, THE WALL FACE WILL BE LINE
DRILLED.

INSTALL AND PERFORM VERIFICATION TEST ON SACRIFICAL NAIL IN
ACCORDANCE WITH THE ROCK NAIL WALL SPECIAL PROVISION. MAXIMUM
VERFICIATION TEST LOAD WILL NOT EXCEED 8@% OF THE YIELD STRENGTH OF
THE NAIL REINFORCEMENT.

INSTALL NAILS AT SPACING INDICATED ON THE ELEVATION VIEW AND TYPICAL
SECTION.

PERFORM PROOF TESTS IN ACCORDNACE WITH THE ROCK NAIL WALL SPECIAL
PROVISION. MAXIMUM PROOF TEST LOAD WILL NOT EXCEED 50% OF THE YIELD
STRENGTH OF THE NAIL REINFORCEMENT.

INSTALL THE REINFORCED CAST-IN-PLACE FACING.
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DATE:11/23

REVIEWED BYSCC

DATE:11/23

CONCRETE BEARING PLATE LEVELING BED:
PROVIDE BEARING PLATE LEVELING BED TO
ENSURE TOTAL CONTACT WITH THE EXISING
ROCK FACE AND BEARING PLATE. LEVELING

BED TO BE CONSTRUCTED WITH CLASS A

EXISTING ROCK FQCE——\\\\\\

CONCRETE. MINIMUM THICKNESS

FILL

374" DIA. X 4" LONG
HEADED STUDS

8"'X8"X3/4" BEARING PLATE

'‘BIRD'S BEAK" WITH
SHOTCRETE

PVM——T

S

—2,

)
S
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4II

—NUT AND BEVELED WASHER (OR CONE

NUT AND DISHED BEARING PLATE).
INSTALL PER MANUFACTURER’S
RECOMMENDATIONS.

8"X8"'X3/4" BEARING PLATE,
WITH HEADED STUDS. SEE
BEARING PLATE DETAIL. WET
SET BEARING PLATE INTO
LEVELING PAD A MINIMUM OF
172",

#5 © 12" VERTICAL AND
HORIZONTAL SPACING, MINIMUM
36" LAP,

PERMAMENT 8" REINFORCED CAST
//////__IN PLACE CONCRETE FACE.

CONCRETE FACING, MINIMUM
4,000 PSI AT 28 DAYS,
FINISHED FACE IN ACCORDANCE

WITH NCDOT SPECIAL PROVISION.

<——

8II =

FACING DETAIL

ngﬁ
B

1-1/4"

O

\\\——NQIL HOLE SIZE WILL

BE DETERMINED BY
THE BAR SIZE.
MAINTAIN A MINIMUM
CLEARANCE OF 1/2

AROUND THE BAR.

BEARING PLATE DETAIL

THREADED BAR

CENTRALIZER

DRILL HOLE

GROUT

NAIL DETAIL
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