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NOTES:

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

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

A CONCRETE BARRIER RAIL WITH MOMENT SLAB IS REQUIRED ABOVE RETAINING WALL NOS.4 AND 5. SEE PLANS FOR CONCRETE BARRIER RAIL WITH MOMENT SLAB DETAILS.

AT THE CONTRACTOR'S OPTION, USE AN MSE WALL SYSTEM WITH SEGMENTAL RETAINING WALL (SRW)UNITS THAT MEET ARTICLE 1040-4 OF THE STANDARD SPECIFICATIONS FOR RETAINING
WALL NOS. 4 AND 5.

AT THE CONTRACTOR’S OPTION, USE FINE AGGREGATE IN THE REINFORCED ZONE OF RETAINING WALL NOS. 4 AND 5.

CIP REINFORCED CONCRETE COPING IS REQUIRED FOR RETAINING WALL NO.4 FROM STATION 11+94.02 -RW4- TO 14+44.63 -RW4-.

A SEPARATION GEOTEXTILE IS REQUIRED AT THE BACK OF THE REINFORCED ZONE FOR RETAINING WALL NOS.4 AND 5 IF COARSE AGGREGATE IS USED.

A DRAIN IS REQUIRED FOR RETAINING WALL NOS. 4 AND 5.

BEFORE BEGINNING MSE WALL DESIGN FOR RETAINING WALL NOS.4 AND 5, 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 NOS.4 AND 5 FOR THE FOLLOWING:
I)H = DESIGN HEIGHT + EMBEDMENT

2) DESIGN LIFE = 100 YEARS
3) MAXIMUM FACTORED VERTICAL PRESSURE ON FOUNDATION MATERIAL = 2100 PSF
4) MINIMUM REINFORCEMENT LENGTH (L) = 0.8H OR 6 FT, WHICHEVER IS LONGER
5) MINIMUM EMBEDMENT ELEVATION = 1FT
6) REINFORCED ZONE AGGREGATE PARAMETERS:
AGGREGATE TYPE% UNIT WEIGHT FRICTION ANGLE COHESION
(7) (¢ (c)
PCF DEGREES PSF
COARSE 110 38 0
FINE 115 34 0

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

7)) IN-SITU ASSUMED MATERIAL PARAMETERS:

MATERIAL TYPE UNIT WEIGHT FRICTION ANGLE COHESION
g%F DEG%%ES égg
BACKFILL 120 30 0
FOUNDATION 120 30 0

DESIGN RETAINING WALL NOS.4 AND 5 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 NOS.4 AND 5.

DO NOT PLACE LEVELING PAD CONCRETE, AGGREGATE OR REINFORCEMENT FOR RETAINING WALL NOS.4 AND 5 UNTIL EXCAVATION DIMENSIONS AND FOUNDATION MATERIAL ARE APPROVED.

“TEMPORARY SHORING”MAY BE REQUIRED FOR RETAINING WALL NOS.4 AND 5 IN ACCORDANCE WITH THE TEMPORARY SHORING PROVISION. SEE ROADWAY, STRUCTURE or TRAFFIC CONTROL
PLANS.
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; RS "~ |€DcE oF sUaB)
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LO
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- LOCATED AT EACH QUARTER POINT BETWEEN RAIL EXPANSION JOINTS. TORRENCE CHAPEL ROAD AND SHOPPING
[ CENTER DRIVEWAY INTERSECTION

z FIELD BENDING OF “B” BARS IN SLAB AND RAIL MAY BE NECESSARY. TIP NO.: COUNTY.

c U-5906 MECKLENBURG
: MINIMUM SPLICE LENGTH: #4 BAR = 2'-6% %5 BAR = 3'-1” —
589 IF EXISTING OR FUTURE OBSTRUCTIONS SUCH AS FOUNDATIONS, BARRIERS, PIPES, INLETS OR UTILITIES WILL INTERFERE M. ACOSTA, PE
©%)]  WITH CONCRETE BARRIER RAIL WITH MOMENT SLAB OR CONCRETE FACING FOR RETAINING WALL WILL BE THICKER THAN CHECKED BY. DATE:
v+ 8% CONCRETE BARRIER RAIL WITH MOMENT SLAB DETAILS SHALL BE REVISED AND SUBMITTED FOR APPROVAL. V. SELLERS. PE 042025
0.~ <O * l4




Docusign Envelope ID: 3C02B185-8115-48E7-B9FA-F5942BC003DC

PROJECT REFERENCE NO. SHEET NO.

U—-5906 W—r

STRUCTURAL
ENGINEER
“‘||||l",,',

s\‘gv::\\)‘CA RO { ;:1:"'
$§,.g<< eSS /g

~
~
o
N
< 2
: Dog' ned by: v ". ‘:
AN NG RN
m = . . §
g
>4

8/21/2025

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED

1520 SOUTH BOULEVARD, SUITE 200
CHARLOTTE, NC 28203
NC FIRM LICENSE No: F-0493

— FACE OF BARRIER 4'-11"/1g"
(FACE OF BARRIER)

#5535 & #H VA BAR @ 1'-0"CTS.
IN SLAB

%5 ST & S2 @ 1'-0"CTS. -
IN BARRIER RAIL
663" -
(FACE OF BARRIER) FRONT FACE
OF WALL

]
R R R R R R — e — e ———

___________________ “_______

\ / v

#5 VB’ BARS #4 B BARS
// IN BARRIER RAIL IN SLAB

A

A

63/_6//
(EDGE OF SLAB)

-
-

SEE DETAIL “D”

C

(@)

o)

N

P

O

(0]

é

D\

[@D)]

2 -RA2-

>

<

S -DRIVE3-

o

; PLAN OF MOMENT SLAB AND

e

& BARRIER AT RETAINING WALL #®#5

(@)

C

b

5

=

e

;

B

%

45

69)

e

o

; = SEE PLAN VIEW FOR

- + o REINFORCING

v O %5 5] & *#5 S2 -~

© O @ 1'-0” MAX. CTS. (MAX.)

O PLACED AS SHOWN

0 . (TYP.) ——SPLAY #5 “A” BARS

c NOTES: @ 1'-0"MAX. CTS,

0 FOR CONCRETE BARRIER RAIL WITH MOMENT SLAB, SEE SECTION 460 OF THE STANDARD SPECIFICATIONS. SPLAY *#5 S3 & >

5 #5 VA" BARS

- MOMENT SLAB AND BARRIER GEOMETRY DICTATED BY WALL GEOMETRY.FOR WALL INFORMATION, SEE WALL DRAWINGS. @ 1'-0” MAX. CTS.

N

C THE BARRIER RAIL IN A CONTINUOUS UNIT SHALL NOT BE CAST UNTIL ALL CONCRETE IN THE MOMENT SLAB UNIT HAS

£ BEEN CAST AND HAS REACHED A MINIMUM COMPRESSIVE STRENGTH OF 3,000 PSI.

LO

S BARRIER CONCRETE SHALL BE CLASS AA CONCRETE.

T

3 ALL REINFORCING STEEL IN BARRIER SHALL BE EPOXY COATED.RREINFORCING STEEL IN MOMENT SLAB CAN BE UNCOATED.

> %5 S1 AND #5 S2 BARS SHALL BE PLACED NORMAL TO FACE OF BARRIER AT 1’-0“MAX. CTS. ALONG THE ENTIRE LENGTH OF

= THE BARRIER.

C

3 EXPANSTON JOINTS, /5" IN DEPTH, SHALL BE PLACED IN THE BARRIER RAIL AND MOMENT SLAB AT A MAXIMUM SPACING OF

9 60°-0” AND A MINIMUM LENGTH OF 25'-0” EXPANSION JOINTS SHALL NOT BE PLACED WITHIN 12-6”0F A KINK IN THE

5 BARRIER OR MOMENT SLAB.

. GROOVED CONTRACTION JOINTS,!/,” IN DEPTH, SHALL BE TOOLED IN ALL EXPOSED FACES OF THE BARRIER AND MOMENT —

i SLAB IN ACCORDANCE WITH ARTICLE 825-10(B) OF THE STANDARD SPECIFICATIONS. THE CONTRACTION JOINT SHALL BE :
- LOCATED AT EACH QUARTER POINT BETWEEN RAIL EXPANSION JOINTS. E‘E)IE'}E';CSERS;QFE F'\%/E\ESEﬁg%SHOPP'NG

O
5 FIELD BENDING OF “B’ BARS IN SLAB AND RAIL MAY BE NECESSARY. ENgi?Oé ;\?\EN&YKLENBURG

E —

0 MINIMUM SPLICE LENGTH: #4 BAR = 2/-6“ #5 BAR = 3'-1” DETATL D —
S TF EXISTING OR FUTURE OBSTRUCTIONS SUCH AS FOUNDATIONS, BARRIERS, PIPES, INLETS OR UTILITIES WILL INTERFERE M. ACOSTA, PE
N WITH CONCRETE BARRIER RAIL WITH MOMENT SLAB OR CONCRETE FACING FOR RETAINING WALL WILL BE THICKER THAN CHECKED BY: DATE:
g 8" CONCRETE BARRIER RAIL WITH MOMENT SLAB DETAILS SHALL BE REVISED AND SUBMITTED FOR APPROVAL. V. SELLERS. PE 072025
00.~ <[ M 14




Docusign Envelope ID: 3C02B185-8115-48E7-B9FA-F5942BC003DC

PROJECT REFERENCE NO. SHEET NO.
C V5" EXP.JT.MAT’L HELD IN STRUCTURAL
, PLACE WITH GALVANIZED NAILS. ENGINEER
4 N ARG,
e DN (%,
és\g\\. ............... .//1/',"
[ ‘ $ :"@ESS /044;"-7 2
! = Doc:‘ﬁﬁgnedg:AL L ‘E
_ A 1/_6” E ="14 .355332 14F4. ‘Q%-'..:: 55
| CHAMFER /4" '«f%',;??.!)i%..g G
] |——— %, 7EW R, N2
3 A g N R
jr é " S 2 8/21/2025
B < |~ } o \ DOCUMENT NOT CONSIDERED FINAL
g N = J N UNLESS ALL SIGNATURES COMPLETED
] o - 72 _|Nl cHAMFER
< N 1520 SOUTH BOULEVARD, SUITE 200
A Y N CHARLOTTE, NC 28203
/ A @ | N Rsm NC FIRM LICENSE No: F-0493
N ) \
‘I_' \I ‘S‘ ————————————
\ Y E
- 2 ' NS 20 \ 2
. 2/4 8// 2 2 83/4” S
ALL BAR DIMENSTONS ARE OUT-TO-0OUT \
WALL *#4 WALL #5
BARRIER RALL GARRIER RALL FLEVATION AT EXPANSION JOINTS
% EPOXY COATED % EPOXY COATED
REINFORCING STEFL 4,100 LBS.| REINFORCING STEEL 5,000 LBS.
CLASS AA CONCRETE 27.0 CU. YDS.|CLASS AA CONCRETE 33.0 CU. YDS.
PAY LENGTH 200.00 LIN.FT.|PAY LENGTH 243,75 LIN.FT. %
MOMENT SLAB MOMENT SLAB <
REINFORCING STEEL 5,700 LBS.|REINFORCING STEFL 6,900 LBS. . . . . . N |
& |CLASS AA CONCRETE 61.5 CU. YDS. |CLASS AA CONCRETE 75.0 CU. YDS. . Ve, . 16 -
& [PAY LENGTH 200.00 LIN.FT.|PAY LENGTH 243.75 LIN. FT. . _ _ Ll o L9 A
P ~
© INOTE: REINFORCEMENT AND CONCRETE t - 33%"
< JQUANTITIES ARE FOR BIDDING | | | | | Y N
5 |PURPOSES ONLY. i i s s : ! 7 ’
- N A
z _\‘“T 4
LO‘ / /1 / 17 - |_| _#5 52 OR
2 . Lo . “5 S1& S2 @1'-0"CTS. = i st o4 &
5 2-#5 S1 & S4 - 1-07CTs S
é @ 1'"-0"CTS. . g m #5 S @ N
© : i 1'-0” CTS.
: PLAN VIEW Pz
Q 1|/2// 1/_6// - g
. ——— |- - — H# 7
= L9 A 37 1-0” 1'-0” %5 S1 & S2 T = puy an /2,
0 <> o >l — 2 O Y
0 3/ @ 1'-0"CTS. o =z SHEAR KEY FINISHED GRADE
3 SELEE 18 wl o] (SEE PLANS FOR
5 _ ~ FINISHED GRADE
g A poA A | . . . Y Y DETAILS)
: s | FIELD BEND . v '
_, — ~—
= . Y Y B #4 VB BARS — 3 =
2 o s A U < #5 VWA BAR O X
“. e ! . s @ @ 1'-0"CTS. & =
s i 0 - - - 45 S2 ol Y
i S . 45 S4 @ N NE i
- e X 1'-0" CTS. A = #5 S3 @ 1'-0”CTS. s
0 M| T . S ALT. AT 6”W/S! | .
C Ll M ° °¢) +H . ° — -
0 =z : 5 S4 [} ] '3 [} '] Nz * * \ .
i = | — [
5 T ( o — 5 “B" BARS 1 \ N A \j\ !
. z ! FINISHED GRADE (TYP.) \ . "5 UATBAR |
S 9 = e . ml N (SEE PLANS FOR /| | E/‘X'P T @ 1'-0"CTS. | ©
o ~ N
A ~ FINISHED GRADE A "
5 Y \ \ Y DETAILS) WALL FRONT FACEJ "\ BOND BREAKER APPROVED WIRE
o ! - ! AND HORIZONTAL 0t g 5-%4 VB BARS TOP & BOTTOM SLAB |4 A
S ( [~ I CONTROL LINE |<sle® o < — @ 3-0"CTS,
< 2 MAX. @ 1’-0”CTS.
% 5/_10//
§ -t >
e
Al
H > > > > .
5 "5 5L o RET RRIER R TH MOMENT SLAB
: 107 CTS. CONCRETE BARRIE AL WITH M L
o
]
é v 7 o [ ] [ ] [ ] [ ]
o ’ —
C
? LOCATION:
P s TORRENCE CHAPEL ROAD AND SHOPPING
5 CENTER DRIVEWAY INTERSECTION
: END VIEW SIDE VIEW U-5906 MECKLENBURG
- —_
8 END OI: F\)AII_ DETAII_S DESIGNED BY:
S2% MOMENT SLAB DIMENSIONS AND REINFORCING M. ACOSTA, PE
N NOT SHOWN FOR CLARITY CHECKED BY: DATE:
9 V. SELLERS, PE 082025




CONCRETE DITCH**

FINISHED GRADE**
2:1 (H:V) OR FLATTER

TOP OF WALL

EXTENSION

12" MIN

GRADE ELEVATION
BOND BREAKER

IF APPLICABLE

SLOPE CASE

**SEE ROADWAY PLANS FOR

CONCRETE DITCH AND FINISHED GRADE DETAILS.

SEE SLOPE AND
NO SLOPE CASES

GRADE ELEVATION

SUBDRAIN FINE AGGREGATE
(SEE NOTE FOR SUBSURFACE
DRAINAGE AT WEEP HOLES)

STONE DRAIN
(SEE NOTE FOR
SUBSURFACE DRAINAGE
AT WEEP HOLES)

TOP OF WALL

(SEE NOTE FOR FENCE
OR HANDRAIL ON TOP
OF WALL, IF APPLICABLE)

T

l«=— WALL FACE

WEEP HOLE

(EXTEND

THROUGH BARRIER,

IF APPLICABLE)
I' ﬁ
SINGLE FACED PRECAST
CONCRETE BARRIER,

IF APPLICABLE

H - VARIES
12" MAX

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

S

TOP OF -
FOOTING —/— N =
_____ — oYz
o=
PERMITTED BOTTOM L__12" §8 =
" ~
CONST. JOINT OF WALL MIN 15" MIN g
WITH #4 DOWELS w
(SEE DETAIL *“A") . .
| 9" MIN  \ |
- BOTTOM OF
| FOOTING
KEY WHEN 9"
REQUIRED MIN
(SEE TABLE*) B/3
GKEY
B - FOOTING WIDTH

SEE TABLE - 2'-6" MIN

STANDARD CIP GRAVITY WALL

**SEE ROADWAY PLANS FOR FINISHED GRADE DETAILS.

NO SLOPE CASE

GEOTECHNICAL _
ENGINEER ENGINEER
\\“
S
TOP OF £
WALL ]
STEEL BEAM 2,“30
GUARDRAIL, “SEAL NRW
IF APPLICABLE | AT
TRAFFIC SURCHARGE, — GRADE VENEER
IF APPLICABLE | | ELEVATION DOCUMENT NOT CONSIDERED FINAL
250 PSF MAX EXTENSION UNLESS ALL SIGNATURES COMPLETED
e, 6" MIN
J( J/ J( J( J( J/ | | FINISHED GRADE**
PAVEMENT SECTION, 1o

-]
B+ 4"

BRICK VENEER DETAIL

**SEE ROADWAY PLANS FOR FINISHED GRADE DETAILS.

WEEP HOLE
(PLACED BETWEEN
#4 DOWELS
ALONG WALL)

TOP OF
FOOTING

RECTANGULAR
" FOOTING
PERMITTED REQUIRED

CONST. JOINT
WITH #4 DOWELS

12" (TYP)—)

DETAIL "A"

H (FT) 3-<6 >9-12

SLOPE CASE .66 .70%* .75%

NO SLOPE CASE WITH 80

.70*
TRAFFIC SURCHARGE

.75%

NO SLOPE CASE WITHOUT
TRAFFIC SURCHARGE -60 -60 -60

B/H RATIO (B = 2'-6" MIN)

*KEY IS REQUIRED FOR "SLOPE CASE" OR "NO SLOPE CASE
WITH TRAFFIC SURCHARGE" WHEN H IS 6' OR GREATER.

(WHEN APPLICABLE)

NOTES:

FOR STANDARD CIP GRAVITY RETAINING WALLS, SEE SECTION 453 OF
THE STANDARD SPECIFICATIONS.

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

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

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

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

STANDARD CIP GRAVITY WALLS ARE BASED ON THE FOLLOWING IN-SITU
ASSUMED SOIL PARAMETERS:
UNIT WEIGHT, y = 120 PCF
FRICTION ANGLE, ¢ = 35 DEGREES
(GROUNDWATER WITHIN 7' OF BOTTOM OF FOOTING)
FRICTION ANGLE, ¢ = 30 DEGREES
(GROUNDWATER MORE THAN 7' BELOW BOTTOM OF FOOTING)
COHESION, ¢ = 0 PSF

DO NOT USE STANDARD CIP GRAVITY WALLS IF ASSUMED SOIL
PARAMETERS ARE NOT APPLICABLE OR GROUNDWATER IS ABOVE BOTTOM
OF FOOTING.

DO NOT USE STANDARD CIP GRAVITY WALLS WHEN VERY LOOSE OR SOFT
SOIL OR MUCK IS BELOW WALLS.

BEFORE BEGINNING 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 OTHER
ELEVATIONS AS NEEDED AT INTERVALS OF 25' OR LESS ALONG WALLS.
DO NOT START WALL CONSTRUCTION UNTIL WALL ENVELOPES ARE
ACCEPTED.

FOR BRICK VENEERS, SUBMIT BRICK SAMPLES FOR APPROVAL BEFORE
BEGINNING STANDARD CIP GRAVITY WALL CONSTRUCTION.

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

WHEN CONSTRUCTING 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.

PROJECT NO.:_

_COUNTY

STATION: _

WALLIDRW-___-_

SHEET _ OF _

DEPARTMENT OF TRANSPORTATION

ENGINEERING UNIT

NORTH CAROLINA STANDARD DETAIL NO. 453.01

DIVISION OF HIGHWAYS STANDARD

CIP GRAVITY

GEOTECHNICAL
RETAINING WALL

DATE: 02-18-2025

SHEE
NO




