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BEGIN RETAINING WALL 3
-RWAL3- 10+00.00 =

ESTIMATED MSE
WALL QUANTITIES

(SQUARE FEET)

MSE RETAINING WALL NO. 3 9,155 SF

END RETAINING WALL 3
-RWAL3- 12+99.23 =

-L- 37+26.86

-L- 34+76.48
180.94" RT

BRIDGE NO. 729
END BENT NO. 1

74.50' RT
-RWAL3- 11+80.98 =

-L- 36+13.29
74.50' RT
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831.39
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NTS
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BEGIN RETAINING WALL 4
-RWAL4- 10+00.00 =
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ESTIMATED MSE
WALL QUANTITIES

(SQUARE FEET)

MSE RETAINING WALL NO. 4

2,625 SF

-L- 28+4%-02 END RETAINING WALL 4
74.50' RT -RWAL4- 11+77.75 =
“L- 30+12.74
74.50' RT
Y
’ BRIDGE NO. 732
END BENT NO. 1
RETAINING WALL NO.4 - PLAN VIEW
NTS
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BEGIN RETAINING WALL 5
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END RETAINING WALL 5
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REVIEWED BY: SCC
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NTS
TOP OF WALL
(1’ ABOVE PROPOSED)
880 880
o o
2 R S o
O . O
= ¢ SN 870
870 =R ~ ;"+O
| S <O oM
S L ol O —w
Z o= N|O Z| e =
|—|+m<|' + (O |—|(D<[(D
q_ -~
860 = < A 860
= ST B b
= o T—Z
=) 1 M o) . W =
! loe] ow Z¥'x
EE — S +IN H
| Lo g(n 8-”
850 & 0 850
10+57.39 \
846.14
10453.85 10+00.00
840 846.05 844.30 840
PROPOSED 10+09.44
BOTTOM OF WALL 844.61
EMBEDMENT 10+20.47
830 f~——— 844.97 830
~ ~
820 =X GROUNG 820
810 810

11 10

RETAINING WALL NO.5 - ELEVATION VIEW

NTS

GEOTECHNICAL
ENGINEER ENGINEER

LT

\““?\‘\)‘ CARO';""t
SOtz %,
§7 7 %

eSS /g
%QQ 0/1{7 ... -

% SEAL 7%
028893

L o
l"‘"ﬁ T

——DocuSigned by:

It Y A== 06/01/2022

—28106315B3C7046C.-

SIGNATURE DATE SIGNATURE

DATE

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED

ESTIMATED MSE
WALL QUANTLITIES

(SQUARE FEET)

MSE RETAINING WALL NO.5 275 SF

NOTES:
1) WALL AREA INCLUDES EMBEDMENT
2) FOR EMBEDMENT DEPTHS, SEE WALL EMBEDMENT TABLE

880 880

870

860

850
/tzf

840 P 840

//
///
7
830 - 830
_ e
_ ~
///

 820-——7 820

810 810

10+25.00

PROJECT NO.: 34839.1.1 (U-2579AA)

FORSYTH COUNTY

STATION: -L- STA. 39+48.40

SHEET 5 OF 12 WALL NO. 5

NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

RETAINING WALL NO. 5
MSE RETAINING WALL

GEOTECHNICAL
ENGINEERING UNIT o= e | ST

2 4




BEGIN WALL STA.

42+43.09 -YZNBL-
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S 1,650 1 5
NOTES:
1) WALL AREA INCLUDES EMBEDMENT
LIMIT OF EXIT.
SLOPE PROTECTION
-Y3
C EXIST. BENT

EXST IT OF EXIT,.

FOOTING PE PROTECTION

(TYP.) END WALL STA.

B R 44+85.,00 -Y2NBL-
e N A D B SR 47.50" LT.
o ! ] (FRONT FACE)
\ l \ 1, FOUNDATION
1 VAR 1 e ~
//// CONC. BARRIER RAIL \L—FRONT FACE OF WALL \\\\
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BEGIN WALL STA,
42+43.09 -YZNBL-
47,50 LT,

(FRONT FACE)

EL. 858.85

/
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RETAINING WALL NO.6 - PLAN VIEW

NTS

EXIST. SLOPE
AT FILL FACE

TOP OF WALL

EL. 863.51
43+02.77 -Y2NBL~

BOTTOM OF WALL

EXISTING BRIDGE

RETAINING WALL NO. 6

-Y2-44+00.00

865.28
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EL. 865.64
44+03.30 -YZNBL-

END WALL STA.
44+85.00 -Y2NBL-
47.50" LT,

(FRONT FACE)

K\——EL.86L93

EL. 859.36

\\\\\v—EMBEDMENT

RETAINING WALL NO.6 - ELEVATION VIEW

NTS

EL. 859.27
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NOTES:
1) WALL AREA INCLUDES EMBEDMENT
_Y3_
_ngBL_X
-Y2- 42+50

FRONT FACE OF/&%(L
.[ |
A

4 /

BEGIN WALL STAD—~//

49+34.73 -Y2SBL-

47.50" RT.
(FRONT FACE)

870
f EL. 865.50
! 50+97.06 ~Y2SBL-

565 END WALL STA.
; 51+00 -Y2SBL-
- 47,50" RT,
; (FRONT FACE)

860  EL.862.77

EL. 860.59

L 855

S e . /T

LIMIT OF EXIT,
SLOPE PROTECTION

RETAINING WALL NO. 7 - PLAN VIEW
NTS

EL. 864.69

50+63.69 -Y2SBL- EL. 863.28

50+00.00 -Y2SBL-

EXIST. SLOPE
PROTECTION
AT FILL FACE

P “\“~\\\\\
/ \\\‘\\
X~ \ T -5
¥ EL. 865.00 T ——

BOTTOM OF WALL —— — X

EL. 860.44J

EMBEDMENT

TOP OF WALL

—
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RETAINING WALL NO. 7 - ELEVATION VIEW
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\\v—END WALL STA.
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SLOPE PROTECTION
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47.50" RT,
(FRONT FACE)

EXISTING BRIDGE
FOUNDATION

RETAINING WALL NO. 7

BEGIN WALL STA.
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EL. 860.99
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d‘%\% TO BACKWALL OF END BENT CAP, SUBMIT
NG PROPOSED CAP CONNECTION DETAILS FOR APPROVAL
N END BENT STRAP LOADS
™ Lg
- FACTORED LOAD = (SEE TABLE) % ALL NoC | BRIDGE No. | END BENT No. | >/far (ASTARED | 7 Py
(IN DIRECTION PERPENDICULAR TO THE CONCRETE SLOPE PROTECTION,
BACKWALL PLANE OF END BENT CAP) LEND - SEE STRUCTURE DRAWINGS 1 730 END BENT NO. 1 4.3 4.25
LIMITS OF REINFORCED CAP 7 2 730 END BENT NO. 2 4.3 4.25
APPROACH FTILL 5l
LENGTH OF _RE NEOSEEMENT St 1.5:1 SLOPE, HEIGHT VARTES 4 732 END BENT NO. 1 8.3 5
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N S NS S S T DRAWINGS
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PANEL (TYP) Wl SE myy.
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s
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)} > A ELEVATION - t + OVERHANG
] = | - : SILICONE SEALANT
b |_ I_IJ .
1 5 < 7S )/
¥ ~——cIP OR
AGGREGATE AP BETWEEN BARRTER i et .A,rjzm%%% PRECAST REINFORCED
T CONCRETE COPING
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S
A
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27— Y
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1 3
= S
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_|6”MIN

A

(TYP)

XSEE ROADWAY PLANS FOR FINISHED GRADE DETAILS.
MBISEE MSE RETAINING WALLS PROVISION AND IF APPLICABLE,

MSE WALL NOTES FOR WALL EMBEDMENT AND REINFORCEMENT LENGTH REQUIREMENTS.
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COPING DETAILS
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COPING DETAILS

AT THE CONTRACTOR’S OPTION, CONNECT COPING TO PANELS
WITH DOWELS OR EXTEND COPING DOWN BACK OF PANELS.
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REINFORCED ZONE END BENT SLOPE L_§ 12"MIN
CONCRETE SLOPE PROTECTION, — Y
IF APPLICABLE i I
N ~ 5
G SEPARATION GEOTEXTILE——JZ GRADE ELEVATTON —7 —~ L OYETESTG
e
RETAINED ;%gg
MATERIAL
%0%9
-
? STEEL, GEOSTRIP OR HDPE GEOGRID REINFORCEMENT (TYP)——\\\
I
; ~« WALL FACE
: 6” MIN
TYP) ) 1
I SEPARATION GEOTEXTILE, ! I
;////F__IF REQUIRED 1 el %
' (SEE NOTE FOR GEOTEXTILE) - . L
: _" 1 E %
‘. > |2
( =
. 5
\ AGGREGATE g
. F PRECAST CONCRETE 5|
« PANEL (TYP) HE
: T|=
{ |
1 3|0
! =
1
1
; GAP BETWEEN BARRIER
FILTRATION GEOTEXTILE (TYP) AND_WALL FILLED WITH
: NO. 78 STONE OR BACKER
s ROD AND STILICONE SEALANT
{
\ SINGLE FACED PRECAST
: BEARING PAD (TYP) CONCRETE BARRIER.
6"MIN_ _ . L - REINFORCEMENT LENGTHsk (TYP) IF APPLICABLE
(TYP) FINISHED GRADEX
' 6:1 (H:V) OR FLATTER
: (FRONT SLOPE)
I
: BOTTOM OF WALL SENCH y
: AGGREGATE SHOULDER DRAIN IN \ 4"MIN
. ACCORDANCE WITH ROADWAY STANDARD ,
' DRAWING NO. 816.02, IF REQUIRED chm= 1 Y
\ (SEE NOTE FOR DRAINV g T === T T T T <. %!
1 _\t — =
~ —'5
~ —1
 PINARSRINS S =
S FINISHED GRADE*J =5
i;f?pii@%g%@:gg 2:1 (H:V) OR FLATTER m
VS (FRONT SLOPE) =\
N LG
] 6" MIN
CONCRETE LEVELING PAD
(SEE PRECAST PANELS LEVELING PAD STEP DETAIL) .| 6"MIN
(TYP)

A//’*\\\\\_/// FOUNDATION
MATERIAL

RETAINING WALL NO. 1, 2, 3, 4, AND 5
MSE WALL WITH PRECAST PANELS - TYPICAL SECTION

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

> t + OVERHANG

GRADE
ELEVATION — CIP REINFORCED
CONCRETE COPING
g/ BOND BREAKER
g~
FINISHED GRADE OR - 20 MIN

END BENT SLOPE

___________ }
= e

o o(f
@%O

8
4”MIN it -—

s,

CONCRETE DITCH AND-—SA/
IF APPLICABLE, CONCRETE

SLOPE PROTECTION*k ~— PANEL THICKNESS (t)

GRADE - > +
cLEVATION t + OVERHANG
—— PRECAST REINFORCED
CONCRETE COPING
_— BOND BREAKER
FINISHED GRADE OR [///
END BENT SLOPE% o ; 6" MIN
_________________ HEE
S
Ono‘%’g)
CONCRETE DITCH AND —Y  4“MIN —=! e
IF APPLICABLE, CONCRETE
SLOPE PROTECT IONXk —| |=——PANEL THICKNESS (t)

COPING DETAILS

HSEE PLANS FOR FINISHED GRADE OR END BENT SLOPE DETAILS.
MKSEE CONCRETE DITCH BEHIND WALL DETAILS.
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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 STEEL BEAM GUARDRAIL, SEE ROADWAY PLANS AND SECTION 8e62 OF THE STANDARD SPECIFICATIONS.

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 NOS.1 THRU 5.

A SEPARATION GEOTEXTILE IS REQUIRED AT THE BACK OF THE REINFORCED ZONE FOR RETAINING WALL NOS.1 THRU 5.

A DRAIN IS REQUIRED FOR RETAINING WALL NOS.1 THRU 5.

BEFORE BEGINNING MSE WALL DESIGN FOR RETAINING WALL NOS.1 THRU 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.! THRU 5 FOR THE FOLLOWING:
1) DESIGN HEIGHT (H) = WALL HEIGHT + WALL EMBEDMENT

2) DESIGN LIFE = 100 YEARS
3) MAXIMUM FACTORED VERTICAL PRESSURE ON FOUNDATION MATERIAL = (SEE TABLE)
4) MINIMUM REINFORCEMENT LENGTH (L) =
5) MINIMUM EMBEDMENT ELEVATION = (SEE TABLE)
7) REINFORCED ZONE AGGREGATE PARAMETERS:

(SEE TABLE)

AGGREGATE TYPEX UNIT WEIGHT FRICTION ANGLE COHESION
(Q) () (c)
PCF DEGREES PSF
COARSE 110 38 0
FINE 115 34 0
¥SEE MSE RETAINING WALLS PROVISION FOR COARSE AND FINE AGGREGATE
MATERIAL REQUIREMENTS.

7 IN-SITU ASSUMED MATERIAL PARAMETERS:

MATERIAL TYPE UNIT WEIGHT FRICTION ANGLE COHESION
(Q) () (c)
PCF DEGREES PSF
RETAINED 120 30 0
FOUNDATION 120 30 0

THE WALL SITE FOR RETAINING WALL NOS.1 THRU 5 IS CLASSIFIED AS AASHTO SITE CLASS D.

DESIGN RETAINING WALL NOS.1 THRU 5 FOR A LIVE LOAD

(TRAFFIC) SURCHARGE.

DESIGN REINFORCEMENT CONNECTED TO END BENT CAPS FOR FACTORED LOAD AND LENGTH OF REINFORCEMENT IN ACTIVE ZONE (Lg)
SHOWN. CAST REINFORCEMENT OR CONNECTORS INTO CAP BACKWALL FOR BRIDGE NO. 729 AT END BENT NO. 1, BRIDGE NO. 730 AT END

BENT NOS.1 AND 2 AND BRIDGE NO. 732 AT END BENT NO. 1.

CONNECTORS AND REINFORCING STEEL IN CAP.

MAINTAIN A CLEARANCE OF AT LEAST 3"BETWEEN REINFORCEMENT OR

FOUNDATIONS FOR BRIDGE NO. 729 AT END BENT NO. 1, BRIDGE NO. 730 AT END BENT NOS.1 AND 2 AND BRIDGE NO. 732 AT END

BENT NO.1 WILL INTERFERE WITH REINFORCEMENT FOR RETAINING WALL NOS.1 THRU 6. SEE

FOUNDATION LOCATIONS.

“FOUNDATION LAYOUT”SHEET FOR

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

PRECAST

CONCRETE PANEL (TYP)

REINFORCEMENT
LAYER (TYP)

oL V7

i | .
------------------ > -'-.-‘---b
N .
.o

;6”MIN

2

CIP UNREINFORCED
CONCRETE LEVELING PAD

6" MIN

STEP TOP OF LEVELING PAD SO
REINFORCEMENT LAYERS BETWEEN
ADJACENT PRECAST PANELS ARE

ALIGNED AS SHOWN

PRECAST PANELS
LEVELING PAD STEP DETAIL
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RETAINING WALL DESIGN

PARAMETERS
RETAINING WALL NO. FACTORED BEARING PRESSURE (PSF) MINIMUM REINFORCEMENT LENGTH (FT)
5,800 1.0 OR 6 FT, WHICHEVER IS GREATER
7,000 1.2 OR 6 FT, WHICHEVER IS GREATER
10,500 1.0 OR 6 FT, WHICHEVER IS GREATER
5,600 .33 OR 6 FT, WHICHEVER IS GREATER
1,500 0.8 OR 6 FT, WHICHEVER IS GREATER

NOTES:

1) FACTORER BEARING PRESSURES WILL VARY DEPENDING ON WALL HEIGHT, FACTORER BEARING PRESSURE
INCDICATED IS THE THE MAXIMUM FACTORED BEARING PRESSURE FOR THE WALL.

SLOPE IN FRONT OF MINIMUM EMBEDMENT

STRUCTURES 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
1.25H:1.0V WALLS H/4
1.0H:1.0V WALLS H/3

NOTE:

1) MAINTAIN A MINIMUM BENCH WIDTH OF 4.0
THE WALL FOR ITS ENTIRE LENGTH.

IN FRONT OF

2) MINIMUM EMBEDMENT DEPTH OF 2 FT, UNLESS LARGER

DEPTHS DICTATED BY THE ABOVE TABLE.

3) MAXIMUM SLOPE OF 1H:1V WILL BE MAINTAINED ON FRONT

SLOPES FOR THE ENTIRE LENGTH OF THE WALL.

4) SUBMITT WITH THE WALL DESIGN INTERNAL,

AND GLOBAL STABILITY ANALYSISES.

EXTERNAL,
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FINISHED GRADE OR
END BENT SLOPEXk

BOND BREAKER WITH DITCHX
GRADE ELEVATION

EPOXY COATED OR ENCAPSULATED
STEEL BAR (TYP)

SOIL NAIL (TYP)

GROUT (TYP)

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

CENTRALIZER (TYP)

6”MIN (TYP)

INCLINATION ANGLE (TYP)
12 DEGREES MIN

CONCRETE DITCH AND IF APPLICABLE,
CONCRETE SLOPE PROTECTIONX

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

EXTENSION

) 6”“MIN WITHOUT DITCH
[— 12”MIN WITH DITCH

A“‘ S NATL HEAD (TYP)

SHOTCRETE

GEOCOMPOSITE SHEET DRAINS
@ 10" MAX HORIZONTAL SPACING

BOTTOM OF WALL
TOP OF LEVELING PAD

( ki
LEVELING PAD

4”MIN

\ I’ CIP REINFORCED

CONCRETE FACE Dle v
I—|D_ Ll
xr i
<|9 o
>
NER
Z I
7 | _
T I
= Sl |°
| < =
7 T = 8
_ILIJ
= =
= =
< WALL FACE o
(V)
Ll
(]
E 8//
= -
: MIN
N

f—l——-SINGLE FACED PRECAST

| CONCRETE BARRIER,

\ IF APPLICABLE

\

\

FINISHED GRADEk
\ 6:1 (H:V) OR FLATTER

00 5003

b
\

WALL EMBEDMENT
12"MIN

©”MIN

NO. 57 STONE

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

SOIL NAIL WALL - TYPICAL SECTION

XSEE CONCRETE DITCH BEHIND WALL DETAILS.
MRKSEE PLANS FOR FINISHED GRADE OR END BENT SLOPE DETAILS.
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NOTES:

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

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

BEFORE BEGINNING SOIL NAIL WALL DESIGN FOR RETAINING WALL NOS.6 AND 7, 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.6 AND 7 FOR THE FOLLOWING:

1) DESIGN HEIGHT (H) = WALL HEIGHT + WALL EMBEDMENT

2) DESIGN LIFE = 100 YEARS

3) MINIMUM SOIL NAIL REINFORCEMENT LENGTH = 2.5% OR 10 FT, WHICHEVER IS GREATER
4) MINIMUM WALL EMBEDMENT ELEVATION = 1FT

5) IN-STTU ASSUMED MATERIAL PARAMETERS:

UNIT WEIGHT, g = 120 PCF

FRICTION ANGLE, ¥ = 30 DEGREES

COHESION, ¢ = O PSF

THE WALL SITE FOR RETAINING WALL NOS.6 AND 7 ARE CLASSIFIED AS AASHTO SITE CLASS D.
DESIGN RETAINING WALL NOS.6 AND 7 FOR A LIVE LOAD (TRAFFIC) SURCHARGE.
FOUNDATIONS FOR BRIDGE 394 WILL INTERFERE WITH SOIL NAILS FOR RETAINING WALL NOS.6 AND

7. FIELD VERIFY EXISTING BRIDGE FOUNDATIONS PRIOR TO SOIL NAIL WALL DESIGN AND ADJUST
NATIL LOCATIONS AS NEEDED.
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