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SEE INSET "A"

SEE INSET
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SHEET 2MIN.

RADIUS
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SECTION X-X

MIN.

GENERAL NOTES :

CONSTRUCT CONCRETE BARRIER OF CLASS `AA' CONCRETE.  (SEE SECTION 854 OF SPECIFICATIONS).

CONSTRUCT EXPANSION AND CONTRACTION JOINTS AS SHOWN ON SHEET 2.

SUBMIT ALTERNATIVE METHODS FOR STEEL FABRICATION TO THE ENGINEER.

SEAL ALL EXPANSION JOINTS WITH JOINT FILLER.  (SEE SECTION 1028 OF THE SPECIFICATIONS).

TO 4'-6"

3'-0"

2'-0"

32ƒ" TO 35"

VARIABLE 12"

7‚" TO 9‚"
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  REFER TO PLAN SHEET AND/OR TYPICAL SECTIONS FOR PROPER BARRIER ORIENTATION.
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   SEE SHEET 3 FOR STEEL LAYOUT

 

   SEE SHEET 1 FOR GENERAL NOTES.
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ELEVATION VIEW SECTION VIEW

NOTES:

   KEY-IN DEPTH.  DIMENSIONS SHOWN ARE BASED ON A MIN. KEY-IN DEPTH.

*  REFER TO PLAN TYPICAL SECTIONS AND PAVEMENT SCHEDULE TO DETERMINE

4. USE SPLICE LENGTHS EQUAL TO 20 TIMES THE DIAMETER OF THE BAR.

STEEL PLACEMENT FOR CAST-IN-PLACE OR SLIP-FORM CONCRETE BARRIER

1. EVENLY SPACE HORIZONTAL REBAR 8"±1" UNLESS OTHERWISE NOTED.

2. USE #5 BAR FOR HORIZONTAL STEEL AND #5 BAR FOR THE VERTICAL CAGE.

3. SUBMIT CHANGES IN STEEL PLACEMENT OR SIZE TO THE ENGINEER.
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#5 REBAR

3"

6
'-

3
"

4
'-

9
"
 

T
O

10" HK.

28•" TO 30•"

VARIABLE

@ 12" CTS.

#5 REBAR

ENGINEER

STRUCTURES

N

SEAL

L
A

NOISSEF
O

R
P

E
NGINEER

O

RT
HCAROL

N
A

I

M.

I

043854E
R

C

NOLT

I
N

G

854.02

D
O

U
B

L
E
 

F
A

C
E

D
 

C
O

N
C

R
E

T
E
 

B
A

R
R
I

E
R

T
Y

P
E
 

T
2
 

B
A

R
R
I

E
R
 

M
O

D
I

F
I

E
D

R
O

A
D

W
A

Y
 

S
T

A
N

D
A

R
D
 

D
R

A
W
I

N
G
 

F
O

R

R
A

L
E
I

G
H
,
 

N
.

C
.

D
I

V
I
S
I

O
N
 

O
F
 

H
I

G
H

W
A

Y
S

D
E
P

T
.
 

O
F
 

T
R

A
N
S
P

O
R

T
A

T
I

O
N

N
O

R
T

H
 

C
A

R
O

L
I

N
A

S
T

A
T

E
 

O
F

SHEET 3 OF 3 SHEET 3 OF 3

D
O

U
B

L
E
 

F
A

C
E

D
 

C
O

N
C

R
E

T
E
 

B
A

R
R
I

E
R

T
Y

P
E
 

T
2
 

B
A

R
R
I

E
R
 

M
O

D
I

F
I

E
D

R
O

A
D

W
A

Y
 

S
T

A
N

D
A

R
D
 

D
R

A
W
I

N
G
 

F
O

R

R
A

L
E
I

G
H
,
 

N
.

C
.

D
I

V
I

S
I

O
N
 

O
F
 

H
I

G
H

W
A

Y
S

D
E

P
T
.
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

N
O

R
T

H
 

C
A

R
O

L
I

N
A

S
T

A
T

E
 

O
F

854.02

MODIFIED

BARRIER 

TYPE-TYPE T2 

2B-22

ROADWAY DESIGN

ENGINEER

   R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.

                            
                            
                            
                            

P
E

N
T

A
B

L
E
:

F
I

L
E
:

N
C

D
O

T
\

N
C

D
O

T
-

B
3
1
8
6
_

T
O
2
_
c

_
\
6
.0

_
C

A
D
_

B
I

M
\
6
.2

_
W

o
r
k

_
I
n
_
P
r
o

g
r
e
s
s
\

B
-
3
1
8
6
-

B
-
5
8
9
8
\

R
o
a
d

w
a
y
\

P
r
o
j
\

B
3
1
8
6
-

B
5
8
9
8
_

R
D

Y
_
P

S
H
0
2

B
-
2
2
.d

g
n

U
S

E
R
:

H
B

A
R

E
D

A
T

E
:

2
/
9
/
2
0
2
2

N
C

D
O

T
_
p
d
f

_
c
o
lo
r
_
e

n
g
_
5
0
.p
lt

P
L

O
T
 

D
R
I

V
E

R
:

8
:4

3
:5

2
 

A
M

T
I

M
E
:

N
C

D
O

T
_
p
s
h
p
f
l.
t
b
l

   

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601

B-3186 /  B-5898

L
A

NOISSEF
O

R
P

E
NGINEER

A
NI

AROL
C

RT
H

N
O

P
H
IL

LIP E.RO
G

E
R

S

SEAL

32562

DocuSign Envelope ID: 3BBA9892-B65D-41A4-8C7B-53022D891D51

3/17/20223/17/2022



1    11    1

846D01 846D01

STD. 846.01

SEE PLATE FOR TITLE

/usr/details/stand/c&g2'-9".dgn

E.E. WARD            8-15-00

SHEET NO.PROJECT REFERENCE NO.

CHECKED BY:

FILE SPEC.:

DATE:

DATE:

FAX 919-250-4119Office 919-707-6950

DATE:ORIGINAL BY:

MODIFIED BY:

CONTRACT STANDARDS
AND DEVELOPMENT UNIT

10
-

A
U

G
-
2
0
17
 
11
:4

6
S
:\

C
o
n
t
r
a
c
t
s
\

C
o
n
t
r
a
c
t
s
\

S
p
e
c
i
a
l
 

D
e
t
a
i
l
s
\
e
r
i
c

w
a
r
d
\
u
s
r
\
d
e
t
a
i
l
s
\
s
t
a
n
d
\
c

&
g
2
'-

9
.d

g
n

j
h
o

w
e
r
t
o
n
 
 
 

A
T
 

C
S

D
-
2
9
2
5
9
5

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

notrewoH .S
 l

e

oJ

022966

CURB & GUTTER

PROPOSED

2'-9" CURB AND GUTTER

IN CURB AND GUTTER

TRANSVERSE EXPANSION JOINT

SECTION VIEW OF JOINTS

PAVEMENT

PROP.

SURFACE

PAVEMENT SURFACE

GUTTER

LONGITUDINAL JOINT

SECTION VIEW OF CURB AND GUTTER

WITH JOINT SEALER

JOINT TO BE FILLED

GROOVED OR SAWN
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 IN SUPERELEVATIONS. (USE 2'-6" CURB AND GUTTER RATES)

-SEE RDWY. STD. DWG. NO. 846.01, SHEET 2 OF 3 FOR PLACEMENT 

 ADJACENT TO ALL RIGID OBJECTS.

-SPACE EXPANSION JOINTS AT 90' INTERVALS AND 

 AND SEALER.

-FILL ALL CONSTRUCTION JOINTS WITH JOINT FILLER

 MAKE NON-TEMPLATE FORMED JOINTS A MIN. OF 1•" DEEP.

 TEMPLATES OR FORMED BY OTHER APPROVED METHODS.

-CONTRACTION JOINTS MAY BE INSTALLED WITH THE USE OF

-JOINT SPACING MAY BE ALTERED IF REQUIRED BY THE ENGINEER.

 BE OBTAINED WITHOUT THE USE OF TEMPLATES AT 10' INTERVALS.

 USED OR WHEN SATISFACTORY SUPPORT FOR THE FACE FORM CAN
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SHOULDER BERM GUTTER
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ARE APPROXIMATE AND MAY VARY SLIGHTLY.

THE DIMENSIONS FOR THE EXISTING BOXES 
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OF THE STANDARD SPECIFICATIONS.

CONSTRUCT IN ACCORDANCE WITH SECTION 859 
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FOR DROP INLETS

SEALANT
JOINT

T.S.S. NOV.1997

T.S.S. FEB.2000

FOR GRATED DROP INLETS
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JUNCTION BOX TO DI OR 2-GI

EXISTING CATCH BASIN OR

DETAIL TO CONVERT

TYPICAL SECTION TYPICAL SECTION

EXPANSION JOINT DETAIL

V
A
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.

STRUCTURE

MASONRY

EXISTING

STRUCTURE

MASONRY

EXISTING

VARIABLE WIDTH
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CONCRETE APRON
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WALL

CONCRETE

ANCHOR
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WALL

BRICK

MASONRY

BRICK

8"

MASONRY

8" BRICK 

8"

4"

(5 FT. MAX.)

COPING
BRICK CLASS ``B"

  FILLER

 JOINT

‚''

SEE PLANS FOR FRAME & GRATE TYPE

(5 FT. MAX.)

SEE DETAILS ABOVE FOR METHOD OF GRATE PLACEMENT.

SEE PLANS FOR DROP INLET FRAME & GRATE TYPE 

GRATE PLACEMENT DETAILGRATE PLACEMENT DETAIL

T
Y

P
.

DRAINAGE STRUCTURE

TOP OF EXISTING 

‚" EXPANSION MATERIAL

 EACH, CONVERT EXISTING CATCH BASIN TO DROP INLET.

-THE DIMENSIONS FOR THE EXISTING BOXES ARE APPROXIMATE

GENERAL NOTES:

-CONFIRM DIMENSIONS ON EACH INDIVIDUAL FRAME & GRATE PROPOSAL.

 AND MAY VARY SLIGHTLY.

-USE CLASS B CONCRETE.

 OF THE STANDARD SPECIFICATIONS.

-CONSTRUCT IN ACCORDANCE WITH SECTION 859 

-SEE STD. DRAWING 840.25 FOR MASONRY ANCHORAGE.

-SPECIAL DESIGN IS REQUIRED FOR USE UNDER PAVEMENT.

-INCLUDE 18" CONCRETE APRON IN UNIT PRICE BID PER 

APRON

CONC.

4"

CLASS "B" CONC. CAP

-JUMBO CONCRETE BRICK WILL BE PERMITTED. 4" CONCRETE BRICK OR

 8" SOLID CONCRETE BLOCK ARE REQUIRED FOR DRAINAGE STRUCTURE.

1" MAX. PER COURSE

CORBEL AS NECESSARY
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Coir Fiber

d

Embedded Energy Dissipator Riffles at Interval on PSH

*When B is < 6.0'

b= 4 Ft.

B= 2 Ft.

Max. d= 5 Ft.

Min. D= 2 Ft. 

2:1
2:
1

EST. 125 TONS; 160 SY COIR FIBER MATTING

FROM STA. 52+87 TO STA. 53+61 -L- RT

Ground

Natural

( Not to Scale)
TOE PROTECTION

d

Geotextile

RDWY
d

Type of Liner= Excelsior Matting

b= 5 Ft.

Max. d= 1 Ft.

Min. D= 1 Ft.

Slope

Ditch

Front

DETAIL O

b= 5 Ft.

B= 2 Ft.

Min. D= 1 Ft.

Ground

Natural
RDWY

RDWY

GEOTEXTILE

SEIRAV

GROUND
NATURAL

WALL
RETAINING

BREAKER
BOND

DETAIL T

Ground

Natural

Point

Shoulder

STREAM STABILIZATION

Type of Liner= Class 'I' Rip-Rap

b

1"/Ft.1"/Ft.

b

2:1 2:
1

Matting

Coir Fiber

Matting

Coir Fiber

Embedded Energy Dissipator Riffles at Interval on PSH

*When B is < 6.0'

b= 1 Ft.

B= 2 Ft.

Max. d= 5 Ft.

Min. D= 2 Ft. 

2:1

O
R 

FL
ATT

ER
1:
1

Rock Plating

EST. 160 TONS; 200 SY COIR FIBER MATTING

FROM STA. 48+00 TO STA. 49+00 -L- RT

FROM STA. 42+95 TO STA. 43+89 -L- RT

DETAIL V

Ground

Natural

Point

Shoulder

STREAM STABILIZATION

Type of Liner= Class 'I' Rip-Rap

b

1"/Ft.1"/Ft.

b

2:1 2:
1

Matting

Coir Fiber

Matting

Coir Fiber

d

Embedded Energy Dissipator Riffles at Interval on PSH

*When B is < 6.0'

b= 3 Ft.

B= 2 Ft.

Max. d= 5 Ft.

Min. D= 2 Ft. 

2:1
2:
1

EST. 1070 TONS; 1300 SY COIR FIBER MATTING

FROM STA. 49+00 TO STA. 52+87 -L- RT

FROM STA. 47+00 TO STA. 48+00 -L- RT

DETAIL Y

Ground

Natural

Point

Shoulder

STREAM STABILIZATION

Type of Liner= Class 'I' Rip-Rap

1"/Ft.

b

2:1
2:
1

Matting

Coir Fiber

Matting

Coir Fiber

Embedded Energy Dissipator Riffles at Interval on PSH

*When B is < 6.0'

b= 5 Ft.

B= 2 Ft.

Max. d= 5 Ft.

Min. D= 2 Ft. 

2:1

EST. 100 TONS; 130 SY COIR FIBER MATTING

FROM STA. 53+61 TO STA. 54+55 -L- RT

V DITCH

4" CONCRETE 

SEIRAV

GROUND
NATURAL

WALL
RETAINING

BREAKER
BOND

Slope

Ditch

Front

Ground

Natural

Geotextile

Max. d= 1 Ft.

Min. D= 1 Ft.

Type of Liner= Class 'B' Rip-Rap

FROM STA. 32+56 TO STA. 34+04 LT -Y1RT-
FROM STA. 30+18 TO STA. 32+56 LT -Y1RT-

SEIRAV

GROUND
NATURAL

WALL
RETAINING

BREAKER
BOND

WALL
RETAINING

BREAKER
BOND

SILL
CONC.

SILL
CONC.

GRATE
DRAINAGE

B= 2.0'
D= 1.0'
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A

A

F
L

O
W

{

PLAN VIEW

ELEVATION POINT

BANK

TOP OF

TOE

RIFFLE

HEAD OF

RIFFLE

TOE OF

STATION

43+32 RT -L-

44+45 RT -L-

44+95 RT -L-

45+45 RT -L-

46+45 RT -L-

47+45 RT -L-

48+45 RT -L-

53+90 RT -L-

52+45 RT -L-

52+45 RT -L-

51+95 RT -L-

51+45 RT -L-

50+95 RT -L-

49+45 RT -L-

54+34 RT -L-

54+11 RT -L-

ELEVATION

RIFFLE

MATTING (TYP)

COIR FIBER

TOE

SECTION A-A

MINIMUM

3'

RIFFLE

HEAD OF

2 FT (TYP.)

RIFFLE

TAIL OF

(50%) CLASS "I"

GRADED MIX OF (50%) CLASS "B" AND

"NOM. THICKNESS WELL

STREAM BED

ENERGY REDUCTION RIFFLE

2586.9 FT

2585.6 FT

2584.6 FT

2580.9 FT

2579.5 FT

2578.0 FT

2576.6 FT

2575.3 FT

2573.9 FT

2572.8 FT

2571.8 FT

2570.6 FT

2569.3 FT

2568.5 FT

2568.0 FT

2566.3 FT

= 4-6 FT

Length (TYP)

Riffle

44+12 RT -L- 2567.8 FT

50+43 RT -L- 2574.3 FT

ENGINEER
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HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601

ENGINEER AND MAY BE SUBJECT TO PERMIT CONDITIONS.

NATIVE MATERIAL IS SUBJECT TO APPROVAL BY THE

BENCHES. SEE STREAMBANK REFORESTATION DETAIL.

OPTION FOR INCLUDING LIVE STAKES ON FLOODPLAIN

IMPEDE AQUATIC ORGANISM PASSAGE

EACH STRUCTURE EMBEDDED IN ORDER TO NOT 

PER STRUCTURE ON PLANS

     SEE TABLE FOR ELEVATION POINT DATA

NOTE

B B

SECTION B-B

STREAM BED

EMBEDDED.

OF (50%) CLASS "B" AND (50%) CLASS "I" 

   " NOM. THICKNESS WELL GRADED MIX

EST. 5 TONS CLASS I RIP RAP

EST. 5 TONS CLASS B RIP RAP

QUANTITY ESTIMATE PER E.R.R.
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601

B-3186 /  B-5898

GEOTECHNICAL

*

PRIMARY GEOGRID CROSS-

*

GEOGRID PLACEMENT DETAILS

MACHINE DIRECTION (CD)

TOE OF RSS
TOE OF RSS

MACHINE DIRECTION (MD)
SECONDARY GEOGRID

OVERLAP

12" MIN

TOP OF RSS
TOP OF RSS

P
R
IM

AR
Y GE

OGR
ID

M
ACH

IN
E
 

D
IR

E
CT
ION
 
(M

D
)

GEOGRIDS

SECONDARY

6' MIN (TYP)

ROLL WIDTH

SECONDARY GEOGRID

4' MIN (TYP)

ROLL WIDTH

W - PRIMARY GEOGRID 3' MAX (TYP)

SPACING

S - PRIMARY GEOGRID

GROUND LINE

 

BENCHING FOR EXISTING SLOPE

12" MIN

(TYP)

REINFORCED ZONE

LIMITS OF

 

REINFORCED ZONE

LIMITS OF

BENCHING FOR EXISTING SLOPE

12" MIN

(TYP)

L - PRIMARY GEOGRID LENGTH   (TYP)

1.5:1 (H:V) OR FLATTER RSS

16" MAX (TYP)

16" MAX (TYP)

6' MIN (TYP)

OR FINISHED GRADE DETAILS

GUTTER, CURB AND GUTTER

SEE ROADWAY TYPICALS FOR

STEEL BEAM GUARDRAIL

OR FINISHED GRADE DETAILS

GUTTER, CURB AND GUTTER

SEE ROADWAY TYPICALS FOR

STEEL BEAM GUARDRAIL

GROUND LINE

**

L - PRIMARY GEOGRID LENGTH   (TYP)**

GEOGRID   (TYP)

SECONDARY

**

PRIMARY GEOGRID   (TYP)

SECONDARY GEOGRID   (TYP)

PRIMARY GEOGRID   (TYP)

**

**
**

EXISTING SLOPE
EMBANKMENT OR

EXISTING SLOPE
EMBANKMENT OR

V
A

R
IE

S
 
-
 
3
6
' 

M
A

X

> 6' MIN

> 6' MIN

(TOE OF RSS)

CONSTRUCTION LIMIT

SLOPE STAKE POINT AND

(TOE OF RSS)

CONSTRUCTION LIMIT

SLOPE STAKE POINT AND

SHOULDER AND SLOPE BORROW

6" THICK

(TOP OF RSS)

SHOULDER OR BERM BREAK POINT

H
 
-
 

R
S

S
 

H
E
IG

H
T

V
A

R
IE

S
 
-
 
3
6
' 

M
A

X

H
 
-
 

R
S

S
 

H
E
IG

H
T

4 GEOGRID LAYERS @ 16" SPACING = 4' (TYP)

4 GEOGRID LAYERS @ 16" SPACING = 4' (TYP)

STANDARD REINFORCED SOIL SLOPE (RSS)

*SEE NOTES 3 AND 10 ON SHEET 2.

*SEE NOTES 3 AND 10 ON SHEET 2.

GEOCELLS WITH COMPOST BLANKET

MATTING WITH SHOULDER AND SLOPE BORROW

S
T
E
E
P
E
R
 
T
H

A
N
 
2
:1 (H

:V
) R

S
S

WITH COMPOST BLANKET

GEOCELLS FILLED

*

MATTING FOR EROSION CONTROL

COIR FIBER MAT OR

*

*

(TOP OF RSS)

SHOULDER OR BERM BREAK POINT

SELECT MATERIAL

CLASS 1,  II OR III

SELECT MATERIAL

CLASS 1,  II OR III

6' MIN (TYP)

IN THE GEOGRID PLACEMENT DETAILS.

GEOGRID WITH SECONDARY GEOGRID PLACED AS SHOWN

IF RSS ANGLE IS 2:1 (H:V) OR FLATTER, REPLACE PRIMARY

**SEE TABLES ON SHEET 2 AND GEOGRID PLACEMENT DETAILS.

GEOGRIDS*

PRIMARY

OVERLAP PRIMARY GEOGRIDS IN ANY DIRECTION.

*SEE NOTE 8 ON SHEET 2.  DO NOT

 75%)> x 100 W+S
W
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   B-3186 /  B-5898

1:1 TO < 1.5:1 (H:V) RSS

1.5:1 TO 1.75:1 (H:V) RSS

I II OR III

0.70

1200 1800

NOTES:

> 24 - 36H (FT)

SELECT MATERIAL CLASS I II OR III I II OR III

> 1.75:1 TO < 2:1 (H:V) RSS

I II OR III

> 24 - 36

I II OR III I II OR III

900

900 1400500 500 500 1000

600 1000500 500 500 800

FINE AGGREGATE

MATERIAL TYPE SELECT MATERIAL

BORROW CLASS 1 SELECT MATERIAL

CLASS II OR III SELECT MATERIAL

1:1 TO < 1.5:1 (H:V) RSS

1.5:1 TO 1.75:1 (H:V) RSS

H (FT)

SELECT MATERIAL CLASS

> 1.75:1 TO < 2:1 (H:V) RSS

SEE NOTE 8 FOR LESS THAN 100% COVERAGE.)

(LTDS IS BASED ON 100% COVERAGE FOR PRIMARY GEOGRID.

1.25

1.10

1.00

1.00

0.85

1.15

0.95

0.80 0.75

0.90

1.10

0.90

0.75

0.85

0 - < 12 12 - 24

0 - < 12 12 - 24

RSS ANGLE SLOPE EROSION CONTROL

1:1 TO < 1.5:1 (H:V)

1.5:1 TO < 2:1 (H:V)

2:1 (H:V) OR FLATTER

GEOCELLS WITH COMPOST BLANKET

COIR FIBER MAT WITH SHOULDER AND SLOPE BORROW

GEOCELLS WITH COMPOST BLANKET OR

WITH SHOULDER AND SLOPE BORROW

MATTING FOR EROSION CONTROL

1.20 1.10 1.00

500 900 1200

*

*
OF RSS 1.5:1 (H:V) TO STEEPER THAN 2:1.

THE ROADWAY SUMMARY SHEETS FOR SLOPE EROSION CONTROL ON SLOPE FACES

SEE REINFORCED SOIL SLOPES AND SLOPE EROSION CONTROL SUMMARY TABLE IN

LONG-TERM DESIGN STRENGTH (LTDS, LB/FT) IN MACHINE DIRECTION (MD)
MINIMUM REQUIRED PRIMARY GEOGRID

f

g

FOR SLOPE EROSION CONTROL, USE GEOCELLS OR MATTING ON SLOPE FACES OF RSS AS FOLLOWS:

DO NOT PLACE ANY GEOGRIDS UNTIL EXCAVATION DIMENSIONS AND IN-SITU MATERIAL ARE APPROVED.

NOT USE LESS THAN 75% COVERAGE FOR PRIMARY GEOGRIDS.

PRIMARY GEOGRIDS SO GEOGRIDS ARE CENTERED OVER GAPS IN THE PRIMARY GEOGRID LAYER BELOW.  DO

ROLL WIDTH (W) AND SPACING (S).  FOR PRIMARY GEOGRIDS WITH LESS THAN 100% COVERAGE, STAGGER

SEE TABLE FOR LTDS BASED ON 100% COVERAGE AND GEOGRID PLACEMENT DETAILS FOR PRIMARY GEOGRID

MINIMUM REQUIRED PRIMARY GEOGRID LTDS = LTDS BASED ON 100% COVERAGE x (W + S) / W

EACH OTHER IN THE CD.  FOR PRIMARY GEOGRIDS WITH 75% TO LESS THAN 100% COVERAGE,

FOR PRIMARY GEOGRIDS WITH 100% COVERAGE, PLACE PRIMARY GEOGRIDS SO GEOGRIDS ARE ADJACENT TO

DEFINE MATERIAL TYPE FROM THE WEBSITE ABOVE FOR SELECT MATERIAL AS FOLLOWS:

connect.ncdot.gov/resources/Geological/Pages/Products.aspx

MATERIAL TYPE.  THE LIST OF APPROVED GEOGRIDS WITH DESIGN STRENGTHS IS AVAILABLE FROM:

PRIMARY GEOGRIDS ARE APPROVED FOR LTDS FOR A 75-YEAR DESIGN LIFE IN THE MD BASED ON

DO NOT USE STANDARD RSS WHEN VERY LOOSE OR SOFT SOIL OR MUCK IS BELOW RSS.

FLOOD ELEVATION IS ABOVE TOE OF RSS.

DO NOT USE STANDARD RSS IF ASSUMED SOIL PARAMETERS ARE NOT APPLICABLE OR GROUNDWATER OR

COHESION, c = 0 PSF

 = 30 DEGREESFRICTION ANGLE, 

 = 120 PCFUNIT WEIGHT, 

STANDARD RSS ARE BASED ON THE FOLLOWING IN-SITU ASSUMED SOIL PARAMETERS:

STANDARD SPECIFICATIONS AND ROADWAY STANDARD DRAWING NO. 1631.01.

EROSION CONTROL AND COMPOST BLANKET, SEE EROSION CONTROL PROVISIONS, SECTION 1631 OF THE

FOR GEOCELLS, SEE CELLULAR CONFINEMENT SYSTEMS PROVISION.  FOR COIR FIBER MAT, MATTING FOR

FOR SHOULDER AND SLOPE BORROW, SEE ARTICLE 1019-2 OF THE STANDARD SPECIFICATIONS.

GUARDRAIL, SEE SECTION 862 OF THE STANDARD SPECIFICATIONS.

FOR STANDARD REINFORCED SOIL SLOPES, SEE REINFORCED SOIL SLOPES PROVISION.  FOR STEEL BEAM

AND SLOPE EROSION CONTROL LOCATIONS.

SEE EROSION CONTROL AND ROADWAY PLANS AND SUMMARY SHEETS FOR REINFORCED SOIL SLOPE (RSS)

10.     

9.    

8.     

7.     

6.     

5.     

4.     

3.     

2.     

1.     

PRIMARY GEOGRID LENGTH /  RSS HEIGHT (L / H) RATIO (L > 6' MIN)

 6', USE SECONDARY GEOGRID INSTEAD OF PRIMARY GEOGRID.)<(IF L 

ENGINEER

DOCUMENT NOT CONSIDERED FINAL
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--

--

--

--

--

--

--

--

--

--

--

--

--

SHEET PILES H-PILES WITH TIMBER LAGGING

SLOPE OR SURCHARGE CASE WITH NO TRAFFIC IMPACT

----

-- -- --

SURCHARGE CASE WITH TRAFFIC IMPACT

< 6

7

8

9

10

11

12

< 6

7

8

9

10

11

12

7.5

8.5

10.0

11.0

12.5

13.5

15.0

11.5

13.0

15.0

17.0

18.5

20.5

22.5

3.0

4.5

6.5

9.5

13.0

17.0

21.5

4.5

7.0

10.0

14.0

19.5

26.0

33.0

HP 10x42

8.0

9.5

10.5

11.5

13.0

HP 12x53

8.0

9.5

10.5

12.0

11.5

13.0

15.0

17.0

HP 14x73

8.0

9.5

10.5

12.0

13.5

14.5

16.0

11.5

13.0

15.0

17.0

18.5

11.0

12.0

12.5

13.5

14.0

15.0

16.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

10.0

12.0

14.0

16.5

19.5

22.5

25.5

12.0

14.5

17.0

20.0

23.5

28.0

33.0

9.5

10.5

11.5

13.0

14.5

9.5

10.5

11.5

12.5

13.5

13.0

14.5

15.5

17.0

9.5

10.5

11.5

12.5

13.5

14.5

15.5

13.0

14.5

15.5

17.0

18.5

20.0

21.5

HP 10x42 HP 12x53 HP 14x73

SHEET PILES

--

--

--

--

--

--

--

--

--

--

--

--

--

STANDARD TEMPORARY SHORING

NOTES:

TEMPORARY GUARDRAIL

STANDARD TEMPORARY SHORING

BOTTOM OF SHORING

TOP OF SHORING

2:1
 (H
:V)
 O

R 
FLA

TTER

6:1 (H:V) OR FLATTER

OR EXISTING GRADE

BOTTOM OF EXCAVATION

BOTTOM OF SHORING

6:1 (H:V) OR FLATTER

OR EXISTING GRADE

BOTTOM OF EXCAVATION

(SEE NOTE 9)

EXTENSION

MINIMUM REQUIRED

EDGE OF NEAREST TRAFFIC LANE

PILE TIP

A
N

D
 

P
IL

E
 

T
IP

B
O

T
T

O
M
 

O
F
 

S
H

O
R
IN

G

E
L
E

V
A

T
IO

N
 

B
E

W
T

E
E

N

G
R

O
U

N
D

W
A

T
E

R

P
IL

E
 

T
IP

E
L
E

V
A

T
IO

N
 

B
E

L
O

W

G
R

O
U

N
D

W
A

T
E

R

PILE TIP

CLASS IV SELECT MATERIAL (ABC)

(SEE NOTE 6)

CONDITION

GROUNDWATER

TOP OF SHORING

TRAFFIC SIDE OF SHORING

E
M

B
E

D
M

E
N

T

M
IN
IM

U
M
 

R
E

Q
U
IR

E
D BOTTOM OF SHORING

6:1 (H:V) OR FLATTER

OR EXISTING GRADE

BOTTOM OF EXCAVATION

(SEE NOTE 9)

EXTENSION

MINIMUM REQUIRED

PILE TIP

MIN

24"

AND TRAFFIC CONTROL PLANS)

CLEAR DISTANCE (SEE NOTE 7

TRAFFIC SIDE OF SHORING

PAVEMENT SECTION

EDGE OF PAVEMENT

**TOP OF SHORING =

EDGE OF PAVEMENT

**GUARDRAIL FACE =

6" MIN

EXTENSION

TRAFFIC LANE

EDGE OF NEAREST

H-PILES WITH TIMBER LAGGING

**

TOP OF SHORING**

FACE

  GUARDRAIL

(SEE NOTE 8)

CLEAR DISTANCE

12.    

11.    

10.    

9.    

8.     

7.     

6.     

5.     

4.     

3.     

2.     

1.     
3

WITH TIMBER LAGGING

SHEET PILES OR H-PILES

*SEE TABLE ABOVE.

(SURCHARGE CASE)

V
A

R
IE

S
 
-
 
12
' 

M
A

X

H
 
-
 

S
H

O
R
IN

G
 

H
E
IG

H
T

V
A

R
IE

S
 
-
 
12
' 

M
A

X

H
 
-
 

S
H

O
R
IN

G
 

H
E
IG

H
T

V
A

R
IE

S
 
-
 
12
' 

M
A

X

H
 
-
 

S
H

O
R
IN

G
 

H
E
IG

H
T

*SEE TABLE ABOVE.

(SLOPE CASE)

MINIMUM REQUIRED EMBEDMENT AND SECTION MODULUS

(FT)

HEIGHT

SHORING

H

(FT)

EMBEDMENT

REQUIRED

MINIMUM

(IN /FT)

SECTION MODULUS

MINIMUM REQUIRED

(FT)

EMBEDMENT

REQUIRED

MINIMUM

*

WITH TIMBER LAGGING

SHEET PILES OR H-PILES

*

WITH TIMBER LAGGING

SHEET PILES OR H-PILES

*

*

E
M

B
E

D
M

E
N

T

M
IN
IM

U
M
 

R
E

Q
U
IR

E
D

*

E
M

B
E

D
M

E
N

T

M
IN
IM

U
M
 

R
E

Q
U
IR

E
D

*

* *
 (SEE NOTE 10)

 (FT)

MINIMUM REQUIRED EMBEDMENT

 (SEE NOTE 10)

 (FT)

MINIMUM REQUIRED EMBEDMENT

3
(IN /FT)

SECTION MODULUS

MINIMUM REQUIRED

STANDARD SHORING PROVISION)

(SEE PLANS AND

TEMPORARY GUARDRAIL

MIN

24"

PAVEMENT SECTION

STANDARD SHORING PROVISION)

(SEE PLANS AND

CONCRETE BARRIER

CONCRETE BARRIER

". --SIZE SHOWN IF MINIMUM REQUIRED EMBEDMENT IS "

GROUNDWATER CONDITION, SHORING HEIGHT AND H-PILE

*DO NOT USE H-PILES WITH TIMBER LAGGING FOR
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TEMPORARY SHORING
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DIVISION OF HIGHWAYS

DEPARTMENT OF TRANSPORTATION

NORTH CAROLINA

ENGINEERING UNIT

GEOTECHNICAL

STANDARD DETAIL NO. 1801.01

DATE: 11-19-13

f

g

CONTACT THE ENGINEER IF PILES DO NOT ATTAIN THE MINIMUM REQUIRED EMBEDMENT.

connect.ncdot.gov/resources/Geological/Pages/Geotech_Forms_Details.aspx

STANDARD SHORING SELECTION FORMS ARE AVAILABLE FROM:

TEMPORARY SHORING CONSTRUCTION.  UP TO 3 SHORING LOCATIONS MAY BE INCLUDED ON EACH FORM.

SUBMIT A "STANDARD TEMPORARY SHORING SELECTION FORM" AT LEAST 7 DAYS BEFORE STARTING

DRILLED-IN H-PILES.

MAXIMUM 6' SPACING.  AT THE CONTRACTOR'S OPTION, EMBEDMENT DEPTHS MAY BE REDUCED BY 25% FOR

MINIMUM REQUIRED EMBEDMENT FOR H-PILES WITH TIMBER LAGGING IS BASED ON DRIVEN H-PILES AT

FOR "SURCHARGE CASE WITH TRAFFIC IMPACT".

MINIMUM REQUIRED EXTENSION IS 6" FOR "SLOPE OR SURCHARGE CASE WITH NO TRAFFIC IMPACT" AND 32"

CASE WITH TRAFFIC IMPACT".

GUARDRAIL, ATTACH GUARDRAIL TO TRAFFIC SIDE OF PILES AS SHOWN IN THE PLANS AND USE "SURCHARGE

AT THE CONTRACTOR'S OPTION OR IF AVAILABLE CLEAR DISTANCE IS LESS THAN 4' FOR TEMPORARY

"SURCHARGE CASE WITH TRAFFIC IMPACT".

FOR CONCRETE BARRIER, SET BARRIER NEXT TO AND UP AGAINST TRAFFIC SIDE OF PILES AND USE

AT THE CONTRACTOR'S OPTION OR IF AVAILABLE CLEAR DISTANCE IS LESS THAN THE MINIMUM REQUIRED

CONDITION.  DO NOT USE STANDARD TEMPORARY SHORING IF GROUNDWATER IS ABOVE BOTTOM OF SHORING.

PLANS, USE "GROUNDWATER ELEVATION BETWEEN BOTTOM OF SHORING AND PILE TIP" FOR GROUNDWATER

USE GROUNDWATER ELEVATION NOTED IN THE PLANS.  IF NO GROUNDWATER ELEVATION IS SHOWN IN THE

OR SOFT SOIL OR MUCK IS WITHIN THE EMBEDMENT DEPTH.

DO NOT USE STANDARD TEMPORARY SHORING WHEN VERY LOOSE

PARAMETERS ARE NOT APPLICABLE.

DO NOT USE STANDARD TEMPORARY SHORING IF ASSUMED SOIL

COHESION, c = 0 PSF

 = 30 DEGREESFRICTION ANGLE, 

 = 120 PCFUNIT WEIGHT, 

IN-SITU ASSUMED SOIL PARAMETERS:

STANDARD TEMPORARY SHORING IS BASED ON THE FOLLOWING

PROVISION.

FOR STANDARD TEMPORARY SHORING, SEE STANDARD SHORING

SHORING AS NOTED IN THE PLANS.

AT THE CONTRACTOR'S OPTION, USE STANDARD TEMPORARY

250 PSF MAX

TRAFFIC SURCHARGE

250 PSF MAX

TRAFFIC SURCHARGE

ENGINEER

   

SHEET NO.PROJECT REFERENCE NO.

R
E

V
IS
IO

N
S

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

P
E

N
T

A
B

L
E
:

F
I

L
E
:

\

U
S

E
R
:

A
S

N
I

D
E

R
D

A
T

E
:

3
/
3
1
/
2
0
2
2

N
C

D
O

T
_
p
d
f

_
c

o
lo
r
_
e

n
g
_
5
0
.p
lt

P
L

O
T
 

D
R
I

V
E

R
:

1
:0

8
:2

1
 
P

M
T
I

M
E
:

B
-
3
1
8
6
 

B
-
5
8
9
8
 

N
C

D
O

T
_
p
s
h
p
f
l.
t
b
l

   

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601

B-3186 /  B-5898

GEOTECHNICAL

DATESIGNATURE

.
RJ

 ,
YESSUB .R 

HT
E

N
N

E
K

038206

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

2G-3

DocuSign Envelope ID: BEFD833C-87B4-4D39-B8F1-816112BC9F79

3/31/2022



TRAFFIC LANE

EDGE OF NEAREST

BOTTOM OF WALL

6:1 (H:V) OR FLATTER

FINISHED GRADE

EXISTING OR

IN THE REINFORCED ZONE

SELECT MATERIAL

FOR CLASS V OR VI

SEPARATION GEOTEXTILE

REINFORCED ZONE

BOTTOM OF

REINFORCED ZONE

LIMITS OF

(TYP)

3' MIN
SEE FACING DETAIL

FACING (TYP)

WELDED WIRE

6" (TYP)

3" MIN

REINFORCEMENT LAYER

6" - 12" FOR TOP (FIRST)

REINFORCEMENT LAYER

6" - 18" FOR SECOND

PAVEMENT SECTION

(SEE TRAFFIC CONTROL PLANS)

MINIMUM REQUIRED CLEAR DISTANCE

MIN

3'

MIN

24"

PAVEMENT

EDGE OF

2:1
 (H
:V)
 O

R 
FLA

TTER

MIN

12"

SURCHARGE CASE

SLOPE CASE

(OMIT FOR GEOTEXTILE REINFORCEMENT)

RETENTION GEOTEXTILE  (TYP)

18" MIN

(SEE NOTE 8 ON SHEET 2)

EMBEDMENT

M
A

X

18
"

MIN

18"

10'
 MAX

CUT 
AS
 R

EQUIR
ED

(TYP
)24

" M
AX

FACING DETAIL

W4 X W4 MIN

4" X 4" MIN

WELDED WIRE REINFORCEMENT

SURCHARGE CASES

SEE SLOPE AND

OF WALL

BOTTOM

TOP OF WALL

IN INCREMENTS OF FACING HEIGHT

STEP BOTTOM OF REINFORCED ZONE

LAYER NO. 2

REINFORCEMENT

V
A

R
IE

S
 
-
 
2
8
' 

M
A

X

H
 
-
 

W
A

L
L
 

H
E
IG

H
T

V
A

R
IE

S
 
-
 
2
8
' 

M
A

X

H
 
-
 

W
A

L
L
 

H
E
IG

H
T

> 6' MIN

(SEE NOTE 8 ON SHEET 2)

EMBEDMENT

18" MIN

DOWN

INCREASE GOING

LAYER NUMBERS

REINFORCEMENT

LAYER NO. 1

REINFORCEMENT

(SEE NOTE 7 ON SHEET 2)

SHORING BACKFILL

TOP OF WALL

WALL FACE

(TYP)

6" MIN

STANDARD TEMPORARY WALL

STANDARD TEMPORARY WALL - PARTIAL ELEVATION

**SEE REINFORCEMENT TABLES ON SHEET 3.

*SEE GEOSYNTHETIC PLACEMENT DETAILS ON SHEET 2.

**SEE REINFORCEMENT TABLES ON SHEET 3.

*SEE GEOSYNTHETIC PLACEMENT DETAILS ON SHEET 2.

SEE TEMPORARY WALL ON STRUCTURE DETAIL ON SHEET 2.)

(FOR STANDARD TEMPORARY WALLS ON STRUCTURES,

GEOGRID REINFORCEMENT  (TYP)

GEOTEXTILE OR APPROVED

L - MINIMUM REQUIRED REINFORCEMENT LENGTH   (TYP)**

*

SEPARATION GEOTEXTILE*

**

**

**

*

FACING LENGTH

18" MAX (TYP)

FACING HEIGHT

SEE FACING DETAIL

WIRES OMITTED FOR CLARITY

WELDED WIRE FACING (TYP)

10' MAX (TYP)

6" - 18"

18" (TYP)

6" - 12"

REINFORCEMENT LAYERS

18" (TYP) FOR REMAINING

R
E
IN

F
.  
S

P
A

C
IN

G

V
E

R
T
IC

A
L

R
E
IN

F
.  
S

P
A

C
IN

G

V
E

R
T
IC

A
L

STANDARD SHORING PROVISION)

(SEE PLANS AND

CONCRETE BARRIER

FOR STRUTS

PERPENDICULAR TO WALL FACE

CUT SLITS IN GEOTEXTILES-

FACING REGARDLESS OF LENGTH

USE A STRUT AT EACH END OF-

W4 MIN

STRUT (TYP)

*
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NOTES:

WALL FACE WALL FACE

GEOTEXTILE (TYP)

GEOTEXTILE REINFORCEMENT)

(100% COVERAGE MIN FOR

GEOSYNTHETIC PLACEMENT DETAILS

REINFORCED ZONE

LIMITS OF

6" MIN

(TYP)

> 6' MIN

TOP OF WALL

WALL FACE

(SEE NOTE 7)

SHORING BACKFILL

ON SHEET 1

SEE FACING DETAIL

FACING (TYP)

WELDED WIRE

BOTTOM OF WALL

GEOGRID REINFORCEMENT  (TYP)

GEOTEXTILE OR APPROVED

(OMIT FOR GEOTEXTILE REINFORCEMENT)

RETENTION GEOTEXTILE  (TYP)*

L - MINIMUM REQUIRED REINFORCEMENT LENGTH   (TYP)**

*

IN THE REINFORCED ZONE

SELECT MATERIAL

FOR CLASS V OR VI

SEPARATION GEOTEXTILE*

12"

MIN

STRUCTURE

TEMPORARY WALL ON STRUCTURE DETAIL

FINE AGGREGATE

COARSE AGGREGATE

A-2-4 SOIL

CLASS II, TYPE 1 OR CLASS III SELECT MATERIAL

CLASS V OR VI SELECT MATERIAL

MATERIAL TYPE SHORING BACKFILL

BORROW

*SEE NOTE 12.

(PLAN VIEW)

CASES ON SHEET 1

SEE SLOPE AND SURCHARGE

13' MIN (TYP)

4' MIN (TYP)

SEE NOTE 11)

 80%,> x 100 W+S
W

GEOGRID REINFORCEMENT -

(80% COVERAGE  MIN FOR

19.    

18.    

17.    

16.    

15.    

14.    

13.    

12.    

11.    

10.    

9.    

8.     

7.     

6.     

5.     

4.     

3.     

2.     

1.     

**SEE REINFORCEMENT TABLES ON SHEET 3.

*SEE GEOSYNTHETIC PLACEMENT DETAILS.

G
E

O
T

E
X

T
IL

E
 

M
A

C
H
IN

E

D
IR

E
C

T
IO

N
 
(M

D
)

D
IR

E
C

T
IO

N
 
(M

D
)

G
E

O
G

R
ID
 

M
A

C
H
IN

E

MACHINE DIRECTION (CD)

GEOGRID CROSS-

GEOTEXTILE ROLL WIDTH

W - GEOGRID ROLL WIDTH

*

* *

MACHINE DIRECTION (CD)*
GEOTEXTILE CROSS-

18" MIN (TYP)

GEOTEXTILE OVERLAP

RIBS OMITTED FOR CLARITY

GEOGRID (TYP)
S - GEOGRID SPACING

3' MAX (TYP)

V
A

R
IE

S
 
-
 
2
8
' 

M
A

X

H
 
-
 

W
A

L
L
 

H
E
IG

H
T

GEOGRID PLACEMENTGEOTEXTILE PLACEMENT
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g

INCORPORATE TOP REINFORCEMENT LAYER INTO FILL WHEN PLACING FILL IN FRONT OF WALL.

FOR STANDARD TEMPORARY WALLS WITH TOP OF WALL WITHIN 5' OF FINISHED GRADE, REMOVE TOP FACING AND

CORNERS AS DIRECTED BY THE ENGINEER.

FOR STANDARD TEMPORARY WALLS WITH INTERIOR ANGLES LESS THAN 90 DEGREES, WRAP GEOSYNTHETICS AT ACUTE

OR UTILITIES WILL INTERFERE WITH REINFORCEMENT.

CONTACT THE ENGINEER WHEN EXISTING OR FUTURE OBSTRUCTIONS SUCH AS FOUNDATIONS, PAVEMENTS, PIPES, INLETS

DO NOT SPLICE OR OVERLAP REINFORCEMENT SO SEAMS ARE PARALLEL TO THE WALL FACE.

REINFORCEMENT AFTER CONSTRUCTING TEMPORARY WALLS.

FOR STANDARD TEMPORARY WALLS WITH PILE FOUNDATIONS IN THE REINFORCED ZONE, DRIVE PILES THROUGH

APPROVED.

DO NOT PLACE SHORING BACKFILL OR REINFORCEMENT UNTIL EXCAVATION DIMENSIONS AND FOUNDATION MATERIAL ARE

connect.ncdot.gov/resources/Geological/Pages/Geotech_Forms_Details.aspx

CONSTRUCTION.  STANDARD SHORING SELECTION FORMS ARE AVAILABLE FROM:

SUBMIT A "STANDARD TEMPORARY WALL SELECTION FORM" AT LEAST 7 DAYS BEFORE STARTING TEMPORARY WALL

 MINIMUM REQUIRED REINFORCEMENT STRENGTH IN MD.>- REINFORCEMENT STRENGTH IN CD 

 (MINIMUM REQUIRED REINFORCEMENT LENGTH) + 4.5' AND>- W (REINFORCEMENT ROLL WIDTH) 

BOTH OF THE FOLLOWING CONDITIONS OCCUR:

AT THE CONTRACTOR'S OPTION, REINFORCEMENT MAY BE INSTALLED WITH THE MD PARALLEL TO THE WALL FACE IF

CENTERED OVER GAPS IN THE REINFORCEMENT LAYER BELOW.

FOR GEOGRID REINFORCEMENT WITH LESS THAN 100% COVERAGE, STAGGER REINFORCEMENT SO GEOGRIDS ARE

DESIGN STRENGTH EQUAL TO THE ULTIMATE TENSILE STRENGTH DIVIDED BY 3.5 FOR THE GEOGRID REINFORCEMENT.

IF THE WEBSITE DOES NOT LIST A SHORT-TERM DESIGN STRENGTH FOR AN APPROVED GEOGRID, USE A SHORT-TERM

DEFINE MATERIAL TYPE FROM THE WEBSITE ABOVE FOR SHORING BACKFILL AS FOLLOWS:

connect.ncdot.gov/resources/Materials/Pages/Materials-Manual-by-Manual.aspx

MATERIAL TYPE.  THE LIST OF APPROVED GEOGRIDS WITH DESIGN STRENGTHS IS AVAILABLE FROM:

MACHINE DIRECTION (CD) OR SHORT-TERM DESIGN STRENGTHS FOR A 3-YEAR DESIGN LIFE IN THE MD BASED ON

GEOGRIDS ARE TYPICALLY APPROVED FOR ULTIMATE TENSILE STRENGTHS IN THE MACHINE DIRECTION (MD) AND CROSS-

DO NOT USE MORE THAN 4 DIFFERENT REINFORCEMENT STRENGTHS FOR EACH STANDARD TEMPORARY WALL.

ENGINEER.

EMBEDMENT IS NOT REQUIRED FOR STANDARD TEMPORARY WALLS ON STRUCTURES OR ROCK AS DETERMINED BY THE

OF STANDARD TEMPORARY WALLS WITH GEOTEXTILE REINFORCEMENT.

STANDARD TEMPORARY WALLS FOR SLOPE CASES.  DO NOT USE CLASS VI SELECT MATERIAL IN THE REINFORCED ZONE

DO NOT USE A-2-4 SOIL FOR STANDARD TEMPORARY WALLS AROUND CULVERTS OR IN THE REINFORCED ZONE OF

WALLS IF GROUNDWATER IS ABOVE BOTTOM OF REINFORCED ZONE.

GROUNDWATER DEPTH IS LESS THAN 7' BELOW BOTTOM OF REINFORCED ZONE.  DO NOT USE STANDARD TEMPORARY

USE GROUNDWATER ELEVATION NOTED IN THE PLANS.  IF NO GROUNDWATER ELEVATION IS SHOWN IN THE PLANS, ASSUME

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

DO NOT USE STANDARD TEMPORARY WALLS IF ASSUMED SOIL PARAMETERS ARE NOT APPLICABLE.

COHESION, c = 0 PSF

 = 30 DEGREESFRICTION ANGLE, 

 = 120 PCFUNIT WEIGHT, 

STANDARD TEMPORARY WALLS ARE BASED ON THE FOLLOWING IN-SITU ASSUMED SOIL PARAMETERS:

FOR STANDARD TEMPORARY WALLS, SEE STANDARD SHORING PROVISION.

AT THE CONTRACTOR'S OPTION, USE STANDARD TEMPORARY WALLS AS NOTED IN THE PLANS.

ENGINEER
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601 B-3186 /  B-5898

GEOTECHNICAL

DATESIGNATURE

.
RJ

 ,
YESSUB .R 
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E

N
N

E
K

038206

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

2G-5

DocuSign Envelope ID: BEFD833C-87B4-4D39-B8F1-816112BC9F79

3/31/2022



CASE

SURCHARGE

SLOPE OR

> 0

SELECT MATERIAL

OR CLASS III

CLASS II, TYPE 1

A-2-4 SOIL

SELECT MATERIAL

CLASS VI

CLASS V OR

SELECT MATERIAL

OR CLASS VI

CLASS III, CLASS V

CLASS II, TYPE 1,

CASE

SLOPE

CASE

SURCHARGE

< 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

6 6 7 8 9 11 12 13 13 14 15 16 17 18 19 20 21 22 23 24 24 25 26 27 27

6

6

6

6

7

6

6

6

7

7

7

7

8

8

7

7

8

8

8

7

9

9

8

8

9

9

9

8

10

10

10

9

11

11

10

9

11

11

11

10

12

12

11

10

12

12

12

11

13

13

12

12

14

14

13

13

14

14

14

13

15

15

15

14

16

16

15

14

17

16

16

15

17

17

16

15

18

18

17

16

19

18

17

17

19

19

18

17

20

20

18

18

21

20

19

19

22

21

20

19

(FOR ALL REINFORCEMENT TYPES)
LAYERS

REINFORCEMENT

NUMBER OF

44 - 5.5

5.5 - 7

7 - 8.5

8.5 - 10

10 - 11.5

11.5 - 13

13 - 14.5

14.5 - 16

16 - 17.5

17.5 - 19

19 - 20.5

20.5 - 22

22 - 23.5

23.5 - 25

25 - 26.5

26.5 - 28

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

18

17

19

20

SLOPE CASE

SELECT MATERIAL

OR CLASS III

CLASS II, TYPE 1

A-2-4 SOIL SELECT MATERIAL

OR CLASS III

CLASS II, TYPE 1

SURCHARGE CASE

2400 2400 2400 2400 2400

2400 2400 2400 2400 2400

2400 2400 2400 2400 2400

2400 2400 2500 2400 2400

2500 2400 3000 2400 2400

3000 2400 3500 2800 2400

3500 2700 4000 3200 2600

4000 3100 4500 3600 2900

4500 3500 5000 4000 3200

5000 3900 5500 4400 3500

5500 4300 6000 4800 3800

6000 4700 6500 5200 4100

6500 5100 7000 5600 4400

7000 5400 7500 6000 4700

7500 5800 8000 6400 5000

8000 6200 8500 6800 5300

8500 6600 9000 7200 5600

9000 7000 9500 7600 5900

9500 7400 8000 6200

7800 8400 6500

10000

10500

SELECT MATERIAL

CLASS VI

CLASS V OR

SELECT MATERIAL

OR CLASS III

CLASS II, TYPE 1

SELECT MATERIAL

OR CLASS III

CLASS II, TYPE 1

SELECT MATERIAL

CLASS VI

CLASS V OR

240 200 340 290 240

380 310 520 430 350

530 420 700 570 460

690 550 870 720 570

860 690 1050 860 680

1030 830 1220 1000 790

1200 970 1400 1150 900

1370 1110 1580 1290 1010

1550 1240 1750 1430 1120

1720 1380 1930 1580 1230

1890 1520 2100 1720 1340

2060 1660 2280 1860 1450

2240 1800 2450 2010 1560

2410 1940 2630 2150 1670

2580 2080 2800 2290 1780

2750 2220 2980 2440 1890

2930 2360 3160 2580 2000

3100 2500 3330 2720 2110

3270 2640 2860 2220

3440 2780 3000 2330

3510

3690

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

18

17

19

20

A-2-4 SOIL

32.5 - 4

L - MINIMUM REQUIRED REINFORCEMENT LENGTH (FT)

ON SHEET 2)

(SEE NOTE 7

REINFORCED ZONE

TYPE IN THE

SHORING BACKFILL

BACKFILL TYPES

ALL SHORING

(SEE NOTE 7 ON SHEET 2)

SHORING BACKFILL TYPE IN THE REINFORCED ZONE

(SEE NOTE 7 ON SHEET 2)

SHORING BACKFILL TYPE IN THE REINFORCED ZONE

SELECT MATERIAL

CLASS V

SELECT MATERIAL

CLASS V

(FT)

ON SHEET 2)

(SEE NOTE 6

REINFORCED ZONE

BELOW BOTTOM OF

GROUNDWATER DEPTH

28 - 29.5

(FT)

+ EMBEDMENT

WALL HEIGHT (H)

FOR REINFORCEMENT LAYER NUMBERING.

*SEE PARTIAL ELEVATION ON SHEET 1

(SEE NOTE 9 ON SHEET 2.)

10000

MINIMUM REQUIRED REINFORCEMENT STRENGTH IN MD

NUMBER

LAYER

REINFORCEMENT

* NUMBER

LAYER

REINFORCEMENT

*

SURCHARGE CASESLOPE CASE

 20'>> 0 TO 10 FOR H 

> 0 TO 7 FOR H < 20'

> 7 FOR H < 20'

 20'>> 10 FOR H 

*

SHOWN ON SHEET 1.

REINFORCEMENT SPACING

*BASED ON VERTICAL

H - WALL HEIGHT (FT)

ULTIMATE TENSILE STRENGTH (LB/FT)

GEOTEXTILE REINFORCEMENT

SHORT-TERM DESIGN STRENGTH (LB/FT)

GEOGRID REINFORCEMENT

(SEE NOTE 10 ON SHEET 2.)
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TEMPORARY WALL

STANDARD
DIVISION OF HIGHWAYS

DEPARTMENT OF TRANSPORTATION

NORTH CAROLINA

ENGINEERING UNIT

GEOTECHNICAL

STANDARD DETAIL NO. 1801.02

DATE: 11-19-13
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601

B-3186 /  B-5898

GEOTECHNICAL
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DocuSign Envelope ID: BEFD833C-87B4-4D39-B8F1-816112BC9F79

3/31/2022



   COMPUTED BY: ADS         DATE: 1/24/2022

R
D
2
5
3
0
5
6

STATE OF NORTH CAROLINA
DIVISION OF HIGHWAYS

SUMMARY OF EARTHWORK

BEGINNING ENDING UNCL. EXCA. UNDERCUT EMBANK. +% BORROW WASTE BEGINNING ENDING UNCL. EXCA. UNDERCUT EMBANK. +% BORROW WASTE

STATION STATION C.Y. C.Y. C.Y. C.Y. C.Y. STATION STATION C.Y. C.Y. C.Y. C.Y. C.Y.

SUMMARY 1

-L (DET01_PH1_RUN)- 43+58.33 46+11.55 119 119

SUBTOTAL 119 119

SUMMARY 2

-L (DET01_WB)- 15+43.45 22+98.76 651 5 646

-L (DET01_EB)- 18+60.79 40+56.07 4,956 33,488 28,532

-L (TMP WID)- 31+17.93 38+99.17 187 187

SUBTOTAL 5,794 33,493 28,532 833

SUMMARY 3

-L (DET01_WB)- 44+06.83 46+11.55 118 6 112

-L (DET01_EB)- 43+55.89 46+11.55 11,362 11,362

SUBTOTAL 118 11,368 11,362 112

SUMMARY 4

-L (L_LT)- 15+00.00 41+55.00 13,100 14,449 1,349

-L (DET02_EB_X1)- 14+09.95 22+23.81 248 61 187

SUBTOTAL 13,348 14,510 1,349 187

SUMMARY 5

-L (L_LT)- 43+87.25 46+11.55 200 2,360 2,160

SUBTOTAL 200 2,360 2,160

SUMMARY 6

-L (L_RT)- 15+00.00 41+55.00 14,926 10,601 4,325

SUBTOTAL 14,926 10,601 4,325

SUMMARY 7

-L (L_RT)- 43+87.25 46+11.55 6,475 3,809 2,666

SUBTOTAL 6,475 3,809 2,666

40,980 76,139 43,402 8,243

-2,700 2,700

1,271 1,271

575 575 500

-3,350 -3,350

38,280 77,985 44,598 5,393

2,230

38,280 46,828

38,300 46,900

1,200 CY

5,967 CY

37,600 SY

200 SY

48,237 TONS

PROJECT NUMBER SHEET NUMBER

B-3186 3B-1

SHEET TOTALS

GEOTEXTILE FOR SOIL STABILIZATION (EC)

CLASS IV SUBGRADE STABILIZATION

SAY

CHAIN CHAIN

DRAINAGE DITCH EXCAVATION

SHALLOW UNDERCUT CONTINGENCY

GEOTEXTILE FOR SOIL STABILIZATION (RDY)

MATERIAL FOR SHOULDER CONSTRUCTION

UNSUITABLE WASTE (PER GEOTECH)

EARTH WASTE IN LIEU OF BORROW

PROJECT TOTAL

EST. 5% TO REPLACE TOP SOIL ON BORROW PIT

GRAND TOTAL

LOSS DUE TO CLEARING AND GRUBBING

Note: Detour cross sections were run on original ground.  L Line cross sections were re-cut with the detours 

in place.

DocuSign Envelope ID: 932E9E29-A54C-457E-A701-5D234BC88FA8



   COMPUTED BY: ADS         DATE: 1/24/2022

R
D
2
5
3
0
5
6

STATE OF NORTH CAROLINA
DIVISION OF HIGHWAYS

SUMMARY OF EARTHWORK

BEGINNING ENDING UNCL. EXCA. UNDERCUT EMBANK. +% BORROW WASTE BEGINNING ENDING UNCL. EXCA. UNDERCUT EMBANK. +% BORROW WASTE

STATION STATION C.Y. C.Y. C.Y. C.Y. C.Y. STATION STATION C.Y. C.Y. C.Y. C.Y. C.Y.

SUMMARY 1 SUMMARY 12

-L (DET01_PH1_RUN)- 46+00.00 56+50.00 348 7,890 7,542 -L (DET02_WB_X2)- 72+04.86 80+56.61 726 170 556

SUBTOTAL 348 7,890 7,542 -L (L_RT)- 69+57.30 81+35.95 2,074 206 1,868

SUBTOTAL 2,800 376 2,424

SUMMARY 2

-L (DET01_EB)- 46+11.55 56+23.28 465 57,997 57,532 97,278 154,463 128,317 71,132

-L (DET01_EB-Y1RT)- 56+23.28 66+69.92 395 15,485 15,090 -5,100 5,100

-L (DET01_WB)- 46+11.55 61+48.17 3,019 1,766 1,253 3,007 3,007

-L (DET01_Y1RT)- 49+41.83 55+54.86 1,507 5 1,502 575 575 500

-L (L_RT)- 61+48.14 67+71.14 797 649 148 -59,330 -59,330

-L (DET01_EB_EXT)- 66+69.92 67+42.04 43 251 208 92,178 158,046 77,670 12,302

SUBTOTAL 6,226 76,152 72,829 2,903 3,883

92,178 81,553

SUMMARY 3 92,200 81,600

-L (DET01_EB)- 69+45.10 76+69.75 816 5 811

-L (DET01_WB)- 71+28.99 76+69.75 537 39 498

SUBTOTAL 1,353 44 1,309 1,700 CY

10,233 CY

SUMMARY 4 61,100 SY

-L (Y1LTXRP)- 63+01.54 67+49.55 292 5 287 100 SY

SUBTOTAL 292 5 287 43,163 TONS

SUMMARY 5

-L (L_LT)- 46+11.55 67+93.53 28,597 4,787 23,810

-L (L_LT-Y1LT)- 49+00.00 52+65.26 6,086 219 5,868

SUBTOTAL 34,683 5,006 29,677

SUMMARY 6

-L (L_LT)- 69+52.65 80+69.89 3,073 1,442 1,631

SUBTOTAL 3,073 1,442 1,631

SUMMARY 7

-Y1RT- 13+20.00 17+00.00 362 21 341

-Y1RT (Y1LT)- 13+19.56 17+00.00 632 25 607

SUBTOTAL 994 46 948

SUMMARY 8

-Y1RT- 17+00.00 26+00.46 104 38,057 37,953

-Y1RT (Y1LT)- 17+00.00 26+00.46 995 9,216 8,221

SUBTOTAL 1,099 47,273 46,174

SUMMARY 9

-L (L_RT-Y1RT)- 52+43.00 56+23.28 8,866 2,108 6,758

-L (L_RT-Y1RT)- 56+23.28 61+13.87 913 48 865

SUBTOTAL 9,779 2,156 7,623

SUMMARY 10

-L (Y1RTXRP)- 55+22.36 62+05.36 91 1,563 1,472

-L (Y1RTXRP-L_LT)- 62+05.36 67+75.97 83 383 300

SUBTOTAL 174 1,946 1,772

SUMMARY 11

-L (L_RT)- 46+11.55 61+48.14 36,113 12,128 23,985

-L (L_RT)- 61+48.14 67+83.05 344 344

SUBTOTAL 36,457 12,128 24,329

PROJECT NUMBER SHEET NUMBER

B-5898 3B-2

SHEET TOTALS

GEOTEXTILE FOR SOIL STABILIZATION (EC)

CLASS IV SUBGRADE STABILIZATION

SAY

CHAIN CHAIN

DRAINAGE DITCH EXCAVATION

SHALLOW UNDERCUT CONTINGENCY

GEOTEXTILE FOR SOIL STABILIZATION (RDY)

MATERIAL FOR SHOULDER CONSTRUCTION

UNSUITABLE WASTE (PER GEOTECH)

EARTH WASTE IN LIEU OF BORROW

PROJECT TOTAL

EST. 5% TO REPLACE TOP SOIL ON BORROW PIT

GRAND TOTAL

LOSS DUE TO CLEARING AND GRUBBING

Note: Detour cross sections were run on original ground.  L Line cross sections were re-cut with the detours 

in place.

DocuSign Envelope ID: 932E9E29-A54C-457E-A701-5D234BC88FA8



DATE: PROJECT REFERENCE NO. SHEET NO.

DATE: B-3186-B-5898 3B-3

STRAIGHT

SHOP

CURVED

DOUBLE

FACED

APPROACH

END

TRAILING

END

APPROACH

END

TRAILING

END

APPROACH

END

TRAILING

END Type III B-77

GREU, 

TL-3

GREU, 

TL-2 CAT-1 AT-1

Type III 

SC B-77 SC TES G NG

L_LT 15+00.000 20+50.000 LT 550.000 19+10.000 15+00.000 12 15 50 - 1 - 1 510

L_LT 15+00.000 24+01.750 MED LT 901.750 24+01.750 15+00.000 12 15 - - - - 1 2683

L_RT 15+00.000 23+97.810 MED RT 897.810 15+00.000 23+97.810 12 15 - - - - 1 2674

L_RT 15+00.000 15+68.750 RT 68.750 15+00.000 15+68.750 12 15 - - - - 1 67

L_RT 20+51.125 29+24.000 RT 872.875 20+51.125 20+51.125 12 15 50 1 - 1 1 832

L_RT 34+62.500 41+39.070 RT 676.570 34+62.500 41+39.070 12 15 - - - - 2 688

L_LT 41+00.875 41+80.000 LT 79.125 41+80.000 41+00.875 13 16 - - - - 1 1 224

L_LT 44+12.300 46+04.680 48+53.660 LT 192.380 46+04.680 44+12.300 12 15 - - - - 1 242

L_RT 43+71.320 46+28.380 50+96.160 RT 257.060 46+28.380 43+71.320 12 15 - - - - 1 288

4496.320 8 2 2 8208

DEDUCTION FOR ANCHOR UNITS

GREU TL-3 2 50 100.000

CAT-1 2 6.25 12.500

B-77 8 22.875 183

GRAND TOTAL 4200.820

SAY 4225

L_RT 46+28.380 51+17.150 RT 488.770 51+17.150 46+28.380 12 15 - - - - 1

L_LT 46+04.680 48+53.660 LT 248.980 48+53.660 46+04.680 12 15 - - - - 1 236

L_LT 49+56.700 50+29.575 LT 72.875 49+56.700 49+56.700 10 13 50 - 1 - 1 1 283

L_RT 52+54.700 53+46.325 RT 91.625 52+54.700 53+46.325 18 21 - - - - 1 1 2136

L_RT 60+00.000 67+81.250 MED RT 781.250 60+00.000 67+81.250 6 8 - - - - 2 231

L_LT 60+00.000 67+98.900 MED LT 798.900 67+98.900 60+00.000 6 8 - - - - 2 1729

L_RT 69+04.300 72+14.950 RT 310.650 69+04.300 72+14.950 12 15 - - - - 2 389.5

L_LT 69+58.000 80+64.170 MED LT 1106.170 80+64.170 69+58.000 10 12 - - - - 1 147.5

L_RT 69+55.500 81+44.640 MED RT 1189.140 69+55.500 81+44.640 10 12 - - - - 1 403

L_RT 67+30.000 - RT - - - - - - - - - 1 1118.5

L_LT 68+45.340 - LT - - - - - - - - - 1 1201

L_LT 70+04.500 - LT - - - - - - - - - 1 223

Y1_RT 15+77.125 16+50.000 RT 72.875 16+50.000 16+50.000 10 13 50 - 1 - 1 1 285

Y1_RT 24+31.225 26+41.600 LT 210.375 26+41.600 2531.2 10.75 13 50 - 1 - 1 1 775

Y1_RT 26+02.200 - RT - - - - - - - - - 1 1598

Y1_RT 29+51.700 - RT - - - - - - - - - 1 496.5

Y1_RT 32+05.000 33+02.875 LT 97.875 32+05.000 33+02.875 12 15 - - - - 1 1 434

L_ITS 121+43.750 124+12.500 LT 268.75 124+12.500 121+43.750 6 9 - - 1 - 1 1

L_LT 73+97.700 76+50.000 LT 252.300 76+50.000 73+97.700 10 12 - - - - 2

5990.535 22 4 3 11686

DEDUCTION FOR ANCHOR UNITS

GREU TL-3 4 50 200.000

CAT-1 3 6.25 18.750

B-77 22 22.875 503.25

GRAND TOTAL 5268.535

SAY 5275

COMPUTED BY: HWB 04/09/21

DIVISION OF HIGHWAYSCHECKED BY: ELM 04/16/21

STATE OF NORTH CAROLINA
"N" = DISTANCE FROM EDGE OF LANE TO FACE OF GUARDRAIL

TOTAL SHOULDER WIDTH = DISTANCE FROM EDGE OF TRAVEL LANE TO SHOULDER BREAK POINT.

FLARE LENGTH = DISTANCE FROM LAST SECTION OF PARALLEL GUARDRAIL TO END OF GUARDRAIL

W = TOTAL WIDTH OF FLARE FROM BEGINNING OF TAPER TO END OF GUARDRAIL GUARDRAIL SUMMARY
G = GATING IMPACT ATTENUATOR TYPE 350

NG = NON-GATING IMPACT ATTENUATOR TYPE 350

SURVEY

LINE

SINGLE

FACED

CONCRETE

BARRIER

REMOVE

EXISTING

GUARDRAIL

RELAP 

GUARDRAIL
REMARKS

"N"

DIST.

FROM

E.O.L.

TOTAL

SHOUL

WIDTH

5 EACH ADDITIONAL GUARDRAIL POSTS

W ANCHORS
IMPACT

ATTENUATOR

TYPE 350

FLARE LENGTH

5 EACH ADDITIONAL GUARDRAIL POSTS

B-3186

B-5898

BEG. STA. END STA. LOCATION

LENGTH WARRANT POINT

TOTAL

DocuSign Envelope ID: 932E9E29-A54C-457E-A701-5D234BC88FA8



DATE: PROJECT REFERENCE NO. SHEET NO.

DATE: B-3186-B-5898 3B-4

STRAIGHT

SHOP

CURVED

DOUBLE

FACED

APPROACH

END

TRAILING

END

APPROACH

END

TRAILING

END

APPROACH

END

TRAILING

END Type III B-77

GREU, 

TL-3

GREU, 

TL-2 CAT-1 AT-1

Type III 

SC B-77 SC TES G NG

DET01EB 20+82.605 29+30.480 RT 847.875 19+82.605 29+30.480 2 5 50 - 1 - 1 1

DET01EB 34+83.830 37+50.000 RT 266.170 34+83.830 37+50.000 2 5 - - - - 2

DET01EB 41+05.000 - LT/RT - - - - - - - - - 2

DET01EB 44+05.000 - LT/RT - - - - - - - - - 2
DET01WB 43+73.200 46+44.050 RT 270.850 46+44.050 45+94.050 4 7 - - - 2

DET01WB 23+00.000 41+90.000 1868

DET01WB 43+73.000 46+43.000 270

1384.895 9 1 0 2138

DEDUCTION FOR ANCHOR UNITS

GREU TL-3 1 50 50.000

CAT-1 0 6.25 0.000

B-77 9 22.875 205.875

GRAND TOTAL 1129.020

SAY 1125

DET01EBEXT 46+60.050 52+39.850 RT 579.800 65+25.000 52+39.850 4 7 - - - - 1 1

DET01WB 46+44.050 62+71.075 RT 1897.875 62+71.075 62+21.075 4 7 - - - 2

DET01WB 61+37.245 67+85.120 LT 647.875 67+85.120 61+37.245 6 9 - - - - 1

DET01WB 46+43.000 62+40.000 1590

L_LT 69+74.000 72+03.000 229

3125.550 4 0 1 1819

DEDUCTION FOR ANCHOR UNITS

GREU TL-3 0 50 0.000

CAT-1 1 6.25 6.250

B-77 4 22.875 91.5

GRAND TOTAL 3027.800

SAY 3025

TOTAL

5 EACH ADDITIONAL GUARDRAIL POSTS

TIE TO EX GUARDRAIL

TIE TO EX GUARDRAIL

TIE TO EX GUARDRAIL

5 EACH ADDITIONAL GUARDRAIL POSTS

B-5898

RELAP GUARDRAIL

RELAP GUARDRAIL

TOTAL

RELAP GUARDRAIL

RELAP GUARDRAIL

TIE TO EX GUARDRAIL

"N"

DIST.

FROM

E.O.L.

TOTAL

SHOUL

WIDTH

FLARE LENGTH W ANCHORS
IMPACT

ATTENUATOR

TYPE 350

SINGLE

FACED

CONCRETE

BARRIER

REMOVE

EXISTING

GUARDRAIL

RELAP 

GUARDRAIL
REMARKS

B-3186

STATE OF NORTH CAROLINA
"N" = DISTANCE FROM EDGE OF LANE TO FACE OF GUARDRAIL

TOTAL SHOULDER WIDTH = DISTANCE FROM EDGE OF TRAVEL LANE TO SHOULDER BREAK POINT.

FLARE LENGTH = DISTANCE FROM LAST SECTION OF PARALLEL GUARDRAIL TO END OF GUARDRAIL

W = TOTAL WIDTH OF FLARE FROM BEGINNING OF TAPER TO END OF GUARDRAIL TEMPORARY GUARDRAIL SUMMARY
G = GATING IMPACT ATTENUATOR TYPE 350

NG = NON-GATING IMPACT ATTENUATOR TYPE 350

SURVEY

LINE
BEG. STA. END STA. LOCATION

LENGTH WARRANT POINT

COMPUTED BY: HWB 04/09/21

DIVISION OF HIGHWAYSCHECKED BY: ELM 04/16/21

DocuSign Envelope ID: 932E9E29-A54C-457E-A701-5D234BC88FA8



      COMPUTED BY:   HWB           DATE: 01/05/22 

      CHECKED BY:      ADS            DATE: 01/05/22

-LRT- 33+50 34+50 RT 481.56 -L 24+00 25+50 MED 150

-LRT- 34+50 41+75 RT 2782.78 -L 25+50 26+50 MED 100

-LLT- 33+80 35+00 LT 476.56 -L- 26+50 28+50 MED 200

-LLT- 34+50 41+80 LT 2801.89 -L- 28+50 35+50 MED 700

-LRT- 43+75 46+28 RT 964.44 -L- 29+24.1 34+63.5 RT 539

-LLT- 43+75 45+20 LT 479.44 -L- 35+50 38+00 MED 250

-LLT- 45+20 46+02 LT 340.56 -L- 38+00 40+50 MED 250

-DET01EB- 34+58 35+00 RT 111.11 -L- 40+50 45+50 MED 500

-DET01EB- 35+00 41+03 RT 2923.44 -L- 45+50 46+11.55 MED 62

-DET01EB- 44+04 46+60 RT 1272

TOTAL 539 650 412 450 700

TOTAL 5494.11 7139.67 SAY 540 650 420 450 700

SAY 5500 7140

-LLT- 46+02 48+77 LT 985.22

-LRT- 46+28 57+25 RT 4603.11 -L 46+11.55 47+50 MED 138

-LLT- 50+75 58+50 LT 3339.56 -L 47+50 49+25 MED 175

-LRT- 57+25 60+25 RT 792.44 -LLT- 48+54 49+57 LT 103

-Y1RT- 17+00 18+00 RT 275.78 -L- 49+25 55+10 MED 585

-Y1LT- 17+00 18+00 LT 272.33 -LRT- 51+17 53+56 RT 239

-Y1RT- 18+00 26+90 RT 2052.44 -L- 55+10 57+00 MED 190

-Y1LT- 18+00 24+00 LT 1552.00 -LLT- 56+12 68+45 LT 1233

-Y1LT- 24+00 29+47 LT/RT 1355.22 -L- 57+00 58+00 MED 100

-Y1RT- 26+90 31+00 LT 931.22 -L- 58+00 60+00 MED 200

-LRT- 66+70.6 67+14.31 RT 44

-LRT- 66+75 67+30 RT 55

-LRT- 72+55 77+80 RT 918.11 -LLT- 67+53.44 68+26.54 LT 73

-L- 72+05 80+55 LT/RT 1785.56 -LLT- 70+04 77+36 LT 732

-L- 72+50 75+35 RT 314.67 -L- 76+52.70 77+39.30 LT 87

-L- 46+12 56+23 RT 4570.33 -Y1LT- 14+10 33+17 RT 1907

-Y1RT- 33+75 38+71 LT 408.11 -Y1RT- 16+50 25+80 LT 937

-L- 55+60 67+75 RT 2031.78 -Y1RT- 29+51 44+32 RT 1481

-Y1RT- 30+25 3145 LT 120

-Y1RT- 40+54 40+80 RT 26

TOTAL 17980.33 8207.56 -Y1RT- 40+90 43+60 RT 280

SAY 18000 8210.00 -Y1RT- 43+60 44+26.40 RT 66

TOTAL 6680 200 330 732 585 237

SAY 6680 200 340 740 590 240
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          Note: Invert Elevations indicated are for Bid Purposes only and shall not be used for project construction stakeout.
                     See "Standard Specifications For Roads and Structures, Section 300-5".
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COMPUTED BY:

CHECKED BY:

TMC/CGM DATE:

DATE:TMC/CGM

01/11/2022

01/11/2022

L 46+95 1 RT 0704 2588.6 1 1 1 1020

0704 0702 2584.1 2583.7 84

L 47+58 3 RT 0705 2589.3 1 1 1

0705 0704 2584.8 2584.1 64

L 53+80 17 RT 0708 2615.4 1 0.5 1 1

0708 0728 2609.9 2606.3 0.3 48

L 48+00 5 RT 0709 2589.7 1 1 1

0709 0705 2585.2 2584.8 40

Y1RT 32+01 8 LT 0710 2628.0 1 1.3 1 1

0710 0717 2621.6 2611.6 52 2

Y1LT 25+20 21 LT 0711 2603.7 1 1 1

0711 0715 2599.2 2593.6 96 2

L 51+45 75 RT 0712 2599.0 1 0.5 1 1

0712 0719 2593.5 2589.6 0.5 68

Y1RT 25+52 9 LT 0713 2617.8 1 1 1

0713 0715 2613.3 2593.6 48 2

Y1RT 26+08 8 LT 0714 2619.8 1 1 1

0714 0713 2615.3 2613.3 60

Y1RT 25+50 56 LT 0715 2596.6 1 1 1

0715 1020 2593.6 2590.6 420

L 52+71 75 RT 0716 2605.4 1 1 1

0716 0712 2598.7 2593.5 120

L 50+72 81 RT 0719 2595.1 1 0.5 1 1

0719 0718 2589.6 2574.4 2.8 60 2

L 51+02 15 RT 0720 2597.2 1 1 1

0720 0732 2592.2 2592.2 4

Y1LT 28+30 21 LT 0721 2609.0 1 1 1

0721 0720 2604.0 2592.2 160

Y1LT 28+30 26 LT 0722 2613.1 1 3.6 1 1

0722 0721 2604.5 2604.0 4

Y1LT 32+02 21 LT 0723 2623.9 1 1 1

0723 0724 2619.4 2614.8 84

L 55+01 9 RT 0724 2619.3 1 1 1

0724 0725 2614.8 2614.8 4

L 55+01 14 RT 0725 2621.7 1 2.9 1 1

0725 0708 2613.8 2609.9 0.3 120

Y1RT 30+34 8 LT 0726 2627.0 1 1 1

0726 0727 2622.2 2622.0 88

Y1RT 31+26 8 LT 0727 2627.4 1 0.5 1 1

0727 0710 2622.0 2621.6 72

L 53+80 67 RT 0728 2611.8 1 3.0 1 1

0728 0716 2604.6 2598.7 0.5 100

Y1RT 31+61 48 LT 0729 2608.4 1 1 1 1

0729 0728 2604.4 2604.6 24

L 58+99 76 LT 0730 2637.5 1 1.0 1 1 1

0730 0731 2631.5 2630.2 4

L 58+99 71 LT 0731 2635.7 1 0.5 1 1

0731 0801 2630.2 2629.8 72

L 51+02 20 RT 0732 2601.0 1 4.4 1 1

0732 0719 2591.7 2589.6 68

196 60 480 436 192 600 25 18.7 6 5 2 10 1 3 11 11 3 6 2 1020SHEET TOTALS  

3GI-A

3GI-A

DocuSign Envelope ID: 932E9E29-A54C-457E-A701-5D234BC88FA8



          Note: Invert Elevations indicated are for Bid Purposes only and shall not be used for project construction stakeout.
                     See "Standard Specifications For Roads and Structures, Section 300-5".
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CHECKED BY:

TMC/CGM DATE:

DATE:TMC/CGM

01/11/2022

01/11/2022

L 52+73 87 RT 0733 1 1 1

0733 0716 12

L 59+01 1 RT 0801 2637.9 1 1 1 872

0801 0802 2629.8 2629.8 4

L 59+01 4 RT 0802 2637.5 1 1 1

0802 0725 2629.8 2616.2 396

L 63+51 73 LT 0803 2646.0 1 1 1

0803 0804 2641.5 2641.1 72

L 63+52 0 CL 0804 2646.1 1 0.1 1 1

0804 0818 2641.0 2640.0 184

L 67+77 74 LT 0805 2648.5 1 1 1

0805 0810 2644.0 2643.8 36

Y1RT 44+24 21 RT 0806 2649.7 1 1 1

0806 0808 265.2 2645.0 28

RW12 44+28 2 LT 0807 2649.0 1 1 1

0807 0806 2646.0 2645.2 8

L 66+92 72 RT 0808 2649.6 1 1 1

0808 0809 2645.0 2643.0 92

L 67+49 0 CL 0809 2647.5 1 1 1

0809 0804 2643.0 2641.0 396

L 68+16 74 LT 0810 2648.3 1 1 1

0810 0809 2643.8 2643.0 100

L 70+35 75 LT 0811 2646.0 1 1 1

0811 0826 2641.5 2640.2 96

L 72+92 75 LT 0813 2642.0 1 1 1

0813 0814 2637.5 2624.2 0.4 24 2

L 69+30 72 RT 0815 2649.2 1 1 1

0815 0822 2644.7 2644.6 24

L 71+71 91 RT 0816 2643.2 1 1 1

0816 0823 2640.1 2640.0 24

L 72+00 90 RT 0817 2643.3 1 1 1

0817 0816 2640.3 2640.1 28

L 61+65 1 RT 0818 2644.5 1 1 1

0818 0801 2639.5 2632.9 264

L 71+70 0 CL 0819 2645.7 1 1.1 1 1

0819 0902 2639.7 2635.5 308

Y1RT 37+02 22 RT 0820 2638.7 1 1 1

0820 0831 2634.2 2633.2 32

L 69+55 73 RT 0822 2649.1 1 1

0822 0823 2644.6 2640.0 24

l 71+70 66 RT 0823 2646.4 1 1.4 1 1

0823 0819 2640.0 2639.7 64

L 69+87 10 RT 0824 2649.5 1 1 1

0824 0825 2645.3 2642.9 12

L 69+87 0 CL 0825 2645.9 1 1 1

0825 0819 2642.9 2639.7 180

L 71+32 75 LT 0826 2644.7 1 1 1

0826 0827 2640.2 2639.1 68

L 72+00 75 LT 0827 2643.6 1 1 1

24 1788 264 400 25 2.6 13 10 1 2 1 11 10 1 2 872SHEET TOTALS  
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          Note: Invert Elevations indicated are for Bid Purposes only and shall not be used for project construction stakeout.
                     See "Standard Specifications For Roads and Structures, Section 300-5".
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COMPUTED BY:

CHECKED BY:

TMC/CGM DATE:

DATE:TMC/CGM

01/11/2022

01/11/2022

0827 0813 2639.1 2637.5 92

L 68+65 107 RT 0828 34

0828 0829 2622.0 2620.5 32

L 68+64 76 RT 0829 2628.0 1 1 1

0829 0830 2620.5 2608.0 256

Y1RT 36+87 8 LT 0831 2638.2 1 1 1

0831 0821 2633.2 2632.4 48

L 74+81 64 RT 0901 2641.1 1 1 1 1220

0901 0902 2637.5 2635.5 64

L 74+81 0 CL 0902 2640.0 1 1 1

0902 0908 2635.5 2625.0 260

L 75+90 65 LT 0904 2634.0 1 1 1

0904 0905 2629.5 2627.7 72

L 76+66 64 LT 0905 2632.2 1 1 1

0905 0906 2627.7 2625.3 68

L 77+37 65 LT 0906 2629.8 1 1 1

0906 0908 2625.3 2625.0 68

L 77+41 5 RT 0908 2633.0 1 1 1

0908 0916 2624.5 2607.6 244

L 77+05 120 RT 0909 2673.8 1 1.8 1 1

0909 0910 2667.0 2625.5 0.4 60 2

L 77+37 69 RT 0910 2634.1 1 3.6 1 1

0910 0908 2625.5 2625.0 64

L 73+84 66 RT 0911 2642.9 1 1 1 3

0911 0901 2638.4 2637.5 96

L 81+05 76 RT 0915 2614.2 1 1 1

0915 0916 2611.2 2610.8 76

L 81+25 0 CL 0916 2614.3 1 2.2 1 1

Y1LT 14+05 32 LT 1000 2575.5 1 0.1 1 1 351

1000 1025 2570.3 2570.1 52

Y1LT 13+34 26 LT 1002 2574.0 1

Y1RT 13+35 5 LT 1003 2576.2 1 1

Y1RT 14+05 44 RT 1005 2577.3 1 1 1

1005 1004 2569.8 2568.5 176

Y1LT 14+08 38 LT 1006 2577.8 1 1.9 1 1

1006 1000 2570.9 2570.8 8

Y1LT 14+93 96 LT 1007 2586.7

Y1LT 14+66 29 LT 1008 2577.0 1 1

1008 1010 2573.0 2571.6 0.7 96

Y1RT 14+62 43 RT 1010 2578.2 1 1.6 1 1

1010 1011 2571.6 2571.1 24

Y1RT 16+21 31 RT 1013 1

1013 1012 2578.1 2578.0 28 1

Y1LT 21+10 26 LT 1014 2602.7 1 4.6 1 1

1014 1019 2593.0 2592.8 4

Y1LT 19+02 21 LT 1016 2590.1 1 1 1

1016 1023 2586.6 2585.5 48

Y1RT 20+03 23 RT 1017 2596.6 1 1 1

60 96 872 600 24 28 256 21 15.8 2 1 1 1 2 7 6 1 1 2 3 1 4 4 5 1 1 1 1 1 2 37 1571SHEET TOTALS  
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          Note: Invert Elevations indicated are for Bid Purposes only and shall not be used for project construction stakeout.
                     See "Standard Specifications For Roads and Structures, Section 300-5".
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COMPUTED BY:

CHECKED BY:

TMC/CGM DATE:

DATE:TMC/CGM

01/11/2022

01/11/2022

1017 1018 2592.1 2591.2 44

Y1LT 19+91 30 RT 1018 2594.2 1 4.1 1 1

1018 1020 2585.0 2584.4 116

Y1LT 21+10 21 LT 1019 2597.3 1 1 1

1019 1020 2592.8 2590.6 0.5 52

Y1RT 21+21 32 LT 1020 2597.1 1 5.0 2.6 1 1

1020 1024 2584.4 2578.8 4.5 56 2

Y1RT 21+52 26 RT 1021 2581.3 1 1 1

1021 1022 2578.3 2577.0 1.2 44

Y1RT 19+11 16 LT 1023 2591.7 1 1.2 1 1 6

1023 1018 2585.5 2585.0 88

Y1RT 21+22 26 RT 1024 2583.3 1 1 1 6

1024 1021 2578.8 2578.3 1.1 28

Y1RT 14+05 5 LT 1025 2577.9 1 2.9 1 1

1025 1005 2570.1 2569.8 48

Y1LT 14+71 43 LT 1026 2583.2 1 0.8 1 1

1026 1008 2577.5 2573.0 2.4 16 2

16 428 48 8 14.0 2.6 1 1 5 2 3 2 2 2 2 12

280 16 60 576 3524 1104 1000 24 28 256 79 2 1 1 1 2 8 30 2 28 2 7 2 5 5 26 25 11 1 1 1 1 1 12 2 2 49 346354.5
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          Note: Invert Elevations indicated are for Bid Purposes only and shall not be used for project construction stakeout.
                     See "Standard Specifications For Roads and Structures, Section 300-5".
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COMPUTED BY:

CHECKED BY:

TMC/CGM DATE:

DATE:TMC/CGM

01/11/2022

01/11/2022

DET01_WB 63+61 28 LT 0804 2646.1

0804 2611 2641.0 2640.6 52 3017

DET01_WB 44+39 19 RT 2422 2577.3 1 1 1

2422 2420 2575.3 2575.0 68

DET01_EB 43+43 16 RT 2425 2572.3 1 2.0 1 1

DET01_EB 44+08 25 RT 2426 2574.7 1 3.8 1 1

2426 2425 2566.0 2565.3 0.4 64

DET01_EB 45+13 37 RT 2427 2586.3

DET01_EB 45+14 13 RT 2428 2626.9 1 4.0 1

2428 2426 2567.0 2566.0 0.4 104

DET01_EB 44+31 13 LT 2429 2595.0 1 1 1

2429 2431 2591.7 2591.6 28

DET01_EB 44+31 15 RT 2431 2595.1 1 1 1

2431 2430 2591.6 2591.5 12

DET01_WB 51+85 13 RT 2501 2595.3 1 1 1

2501 2500 2591.1 2591.0 20

DET01_WB 53+00 13 RT 2502 2602.0 1 1 1

2502 2501 2597.7 2591.1 112

DET01_WB 53+11 29 RT 2503 2600.6 1 1 1

2503 2502 2597.8 2597.7 20

DET01_EB 46+63 14 RT 2504 2575.5 1 2.0 1

2504 2428 2568.5 2567.0 0.4 148

DET01_EB 46+64 25 RT 2505 2578.7 1 1.3 1 1

2505 2504 2572.3 2572.2 0.6 8

DET01_EB 47+79 11 RT 2507 2579.0 1 3.8 1

2507 2504 2570.2 2569.0 0.8 112

DET01_WB 47+75 30 RT 2508 2578.2 1 1 1

DET01_EB 48+04 77 LT 2510 2582.3 1

DET01_EB 50+21 7 LT 2511 2583.5 1 5.0 0.9 1

2511 2512 2572.6 2588.0 28 2

2511 2507 2572.6 2570.2 0.7 240

DET01_EB 50+22 23 RT 2512 2588.0

DET01_Y1RT 28+79 24 LT 2513 2599.5 1 0.4 1 1

2513 2554 28

DET01_EB 50+50 85 LT 2514 2589.1 1

DET01_EB 51+41 110 LT 2515 2593.6 1

DET01_EB 51+56 11 RT 2517 2581.0 1 2.1 1

2517 2511 2574.0 2572.6 0.5 136

DET01_EB 51+56 22 RT 2518 2575.5

2518 2517 2575.5 2574.0 12

DET01_EB 51+60 273 LT 2519 2611.1

DET01_EB 52+23 22 RT 2520 2578.8

2520 2521 2578.8 2578.7 12

DET01_EB 52+23 11 RT 2521 2585.0 1 1.7 1

2521 2517 2578.3 2574.0 0.5 64

DET01_EB 54+46 13 RT 2522 2595.0 1 2.2 1

2522 2521 2587.8 2578.3 0.7 220

DET01_EB 54+46 22 RT 2523 2587.9

2523 2522 2587.9 2587.9 0.7 8

DET01_EB 45+85 15 RT 2525 2599.4 1 1 1

28 28 152 108 72 232 560 316 19 28.2 0.9 1 1 1 2 2 1 4 10 3 3 3 3 2 3017

TBJB W/SLAB LID

TBJB W/SLAB LID

COVER DI GRATE W\ 1/2" STEEL PLATE

OPEN END PIPE

COVER DI GRATE W\ 1/2" STEEL PLATE

OPEN END PIPE

0804- ACCOUNTED FOR ON DSS 3D-9

PIPE REMOVAL OF ALL TEMPORARY DRAIANGE

TBJB W/SLAB LID

TBJB W/SLAB LID

COVER DI GRATE W\ 1/2" STEEL PLATE

TBJB W/SLAB LID

OPEN END PIPE

OPEN END PIPE

TBJB W/SLAB LID

OPEN END PIPE

TBJB W/SLAB LID

RETAIN EX HW

SHEET TOTALS  

DocuSign Envelope ID: 932E9E29-A54C-457E-A701-5D234BC88FA8



          Note: Invert Elevations indicated are for Bid Purposes only and shall not be used for project construction stakeout.
                     See "Standard Specifications For Roads and Structures, Section 300-5".
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COMPUTED BY:

CHECKED BY:

TMC/CGM DATE:

DATE:TMC/CGM

01/11/2022

01/11/2022

2525 2524 2596.1 2596.1 12

DET01_EB 46+46 15 RT 2527 2601.4 1 1 1

2527 2526 2598.2 2598.1 12

DET01_EB 49+00 13 RT 2528 2614.9 1 1 1

2528 2529 2611.6 2611.5 16

DET01_EB 51+00 13 RT 2531 2623.7 1 1 1

2531 2530 2620.5 2620.4 16

DET01_EB 52+10 11 RT 2533 2626.7 1 1 1

2533 2532 2623.4 2623.4 12

DET01_EB 52+97 13 LT 2534 2627.9 1 1 1

2534 2535 2624.5 2624.3 40

DET01_EB 53+10 14 LT 2536 2627.9 1 1 1

2536 2534 2624.6 2624.5 12

DET01_EB 53+35 15 LT 2537 2628.0 1 1 1

2537 2536 2624.7 2624.6 24

DET01_EB 55+13 25 LT 2539 2609.5 1 1

2539 2538 2605.7 2598.8 0.4 48 2

DET01_WB 55+36 30 RT 2540 2613.9 1 0.5 1 1

56 RT 2541 1

DET01_EB 58+45 17 LT 2544 2620.0 1 0.5 1

2544 2543 2614.5 2612.0 1.2 52 2 10

DET01_WB 58+67 31 RT 2545 2628.2 1 5.0 2.1 1 1

DET01_WB 58+79 26 LT 2546 2634.2 1 1 1

DET01_EB 58+97 183 LT 2547 2629.9

DET01_Y1RT_2 30+45 4 LT 2548 2626.9 1 1 1

2548 2549 2623.6 2623.6 12

DET01_Y1RT_2 31+88 4 LT 2550 2628.1 1 1 1

2550 2551 2624.8 2624.8 12

Y1RT 34+03 19 LT 2552 2629.7 1 1 1

2552 2553 2626.5 2620.3 32 2

DET01_Y1RT 29+05 25 LT 2554 1 1 1

2554 2509 2594.7 12

DET01_WB 59+12 26 LT 2601 2635.5 1 1 1

2601 2546 2632.2 2630.9 32

DET01_WB 59+75 26 LT 2602 2638.4 1 1 1

2602 2601 2635.1 2632.2 60

DET01_WB 60+50 26 LT 2603 2641.7 1 1 1

2603 2602 2638.4 2635.1 72

Y1RT 36+75 22 RT 0820 2638.7

0820 2605 2633.2 2630.6 36

Y1RT 36+75 11 LT 2605 2638.1 1

2605 2606 2633.2 2630.6 52

Y1RT 38+09 20 RT 2607 2641.8 1 1 1 1

2607 2608 2638.5 2638.3 48 2

Y1RT 40+38 6 RT 2610 2644.0 1 0.4 1

2610 2609 2638.6 2638.0 128 8

DET01_EB 63+21 125 LT 2613 2642.2

Y1RT 44+00 22 RT 2614 2649.7 1 1 1

2614 0806 2646.1 2645.0 24

Y1RT 43+50 22 RT 2615 2649.9 1 1 1

12 32 48 52 416 204 23 6.4 2.1 1 1 2 1 1 3 17 18 1 2 2 2 21

TBJB W/SLAB LID

COVER DI GRATE W/ 1/2" STEEL PLATE

TBJB W/SLAB LID

RETAIN EX HW

PIPE LENGTH ACCOUNTED FOR ON DSS 3D-6

0820 ACCOUNTED FOR ON DSS 3D-6

RETAIN EX HW

TBJB W/SLAB LID

0831 ACCOUNTED FOR ON DSS 3D-7

SHEET TOTALS  
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          Note: Invert Elevations indicated are for Bid Purposes only and shall not be used for project construction stakeout.
                     See "Standard Specifications For Roads and Structures, Section 300-5".
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COMPUTED BY:

CHECKED BY:

TMC/CGM DATE:

DATE:TMC/CGM

01/11/2022

01/11/2022

2615 2614 2646.4 2646.1 48

DET01_WB 61+40 26 LT 2616 2644.6 1 1 1

2616 2603 0.4 2638.4 88

DET01EBEXT 48+50 9 LT 2617 2648.1 1 1 1

2617 2618 2644.8 2643.7 72

DET01EBEXT 49+25 9 LT 2618 2646.9 1 1 1

2618 2619 2643.7 2642.4 84

DET01EBEXT 50+09 9 LT 2619 2645.6 1 1 1

2619 2620 2642.4 2640.0 44

DET01EBEXT 50+09 33 RT 2620 2642.8 1 1 1

2620 2701 2640.0 2639.6 120

DET01EBEXT 51+31 30 RT 2701 2644.0 1 1 1

2701 2702 2639.6 2636.0 0.3 8

DET01EBEXT 51+32 23 RT 2702 2643.8 1 1

DET01_EB 63+95 25 LT 2703 2642.1 1

DET01EBEXT 54+29 6 LT 2711 2634.4 1 1 1 435

2711 2712 2631.4 2631.0 32

32 128 288 48 7 1 1 1 1 5 5 2 1 435

72 128 60 48 52 152 812 324 232 560 316 49 3 3 1 5 2 1 1 6 13 25 26 6 3 1 4 2 2 21 3452PROJECT TOTALS  

COVER DI GRATE W/ 1/2" STEEL PLATE

COVER DI GRATE W/ 1/2" STEEL PLATE

SHEET TOTALS  

38.5
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      COMPUTED BY: _KRB_    DATE: _01/11/2022_____

      CHECKED BY: ________________    DATE: __________

SD 1000 ASU(1) 3967 163

12006 23262 ASU(1) 2000 2975 4000

TOTAL LF: 1000

TOTAL SY/TONS: 12006 23262* TOTAL CY/TONS/SY: 5967 2975** 4000** 163 0

*UD = Underdrain

*BD = Blind Drain *ASU(1/2) = Aggregate Subgrade (Type 1 or 2)

*SD = Subsurface Drain *AST = Aggregate Stabilization

L 1.5:1 15+00 2:1 18+25 LT 3 1325 L 2:1 22+19 1.5:1 29+00 RT 8250 8250

L 1:1 43+62.5 2:1 46+11.55 RT 3 485 L 2:1 40+35 1.5:1 40+61 RT 200 200

L 2:1 41+55 1.75:1 41+81.48 LT 175 175

L 1.5:1 43+62.5 2:1 46+00 RT 1405 1405

L 1:1 43+62.5 2:1 46+11.55 RT 485 485

L 1.5:1 44+38.42 2:1 44+65 LT 105 105

TOTAL SY: 10620 10620 0* 0**

TOTAL SY: 1810

*Use Class 1, 2 or B riprap if riprap class is not shown for rock plating location.

**Total tons of "Class IV Subgrade Stabilization" and total square yards of "Geotextile for Soil Stabilization" are only the estimated 

quantities for ASU(1/2)/AST and may only represent a portion of the subgrade stabilization and geotextile quantities shown in the Item 

Sheets of the Proposal.

*Total tons of "Class IV Subgrade Stabilization" is only the estimated 

quantity for pavement stabilization and may only represent a portion 

of the subgrade stabilization quantity shown in the Item Sheets of the 

Proposal.

SUMMARY OF GEOTEXTILE

FOR PAVEMENT STABILIZATION

Class IV 

Subgrade 

Stabilization 

TONS

CONTINGENCY

Geotextile for 

Pavement 

Stabilization SY

StationStationLINE

Aggregate 

Thickness 

INCHES

[8" for 

ASU(2)]

Shallow 

Undercut 

CY

CONTINGENCY

SUMMARY OF SUBSURFACE DRAINAGE

CONTINGENCY

SUMMARY OF AGGREGATE SUBGRADE/STABILIZATION

CONTINGENCY

Station
LINE Station Station

Location 

LT/RT/CL

Drain Type* 

UD/BD/SD
LF

Geotextile for 

Soil 

Stabilization 

SY

Aggregate 

Type* 

ASU(1/2)/

AST

Station

3G-1

SHEET NO.PROJECT NO.

B-3186

Stabilizer 

Aggregate 

TONS

Class IV 

Aggregate 

Stabilization 

TONS

Class IV 

Subgrade 

Stabilization 

TONS

(12-17-19)

STATE OF NORTH CAROLINA

DIVISION OF HIGHWAYS

LINE

Riprap 

Class*

1/2/B

Rock

Plating

SY

SUMMARY OF REINFORCED SOIL SLOPES AND SLOPE EROSION CONTROL

LINE

Beginning

Slope/

RSS

(H:V)

Approx. 

Station

Ending

Slope/

RSS

(H:V)

Approx. 

Station

Location 

LT/RT

Matting

for Erosion 

Control

SY

Reinforced

Soil Slope

(RSS)

SY

Geocells

SY

Coir

Fiber Mat

SY

*Total square yards of "Coir Fiber Mat" is only the estimated quantity for slopes steeper than 2:1 (H:V) and may only represent a portion 

of the coir fiber mat quantity shown in the Item Sheets of the Proposal.

**Total square yards of "Matting for Erosion Control" is only the estimated quantity for RSS and may only represent a portion of the 

matting quantity shown in the Item Sheets of the Proposal.

SUMMARY OF ROCK PLATING

LINE

Beginning 

Slope

(H:V)

Approx. 

Station

Ending 

Slope

(H:V)

Approx. 

Station

Location 

LT/RT

Rock 

Plating 

Detail No. 

1/2/3/4

DocuSign Envelope ID: 932E9E29-A54C-457E-A701-5D234BC88FA8



      COMPUTED BY: _KRB_    DATE: _01/11/2022_

      CHECKED BY: ________________    DATE: __________

SD 1000 ASU(1) 8233 337

1284 2488 ASU(1) 2000 2975 4000

TOTAL LF: 1000

TOTAL SY/TONS: 1284 2488* TOTAL CY/TONS/SY: 10233 2975** 4000** 337 0

*UD = Underdrain

*BD = Blind Drain *ASU(1/2) = Aggregate Subgrade (Type 1 or 2)

*SD = Subsurface Drain *AST = Aggregate Stabilization

L 1.1:1 46+11.55 2:1 46+50 RT 3 200

L 2:1 70+50 1.5:1 72+10 RT 3 310

L 2:1 73+50 1.3:1 75+00 RT 3 500

TOTAL SY: 1010 TOTAL SY: 0 0 0* 0**

*Use Class 1, 2 or B riprap if riprap class is not shown for rock plating location.

1 2

2 2

**Total tons of "Class IV Subgrade Stabilization" and total square yards of "Geotextile for Soil Stabilization" are only the estimated 

quantities for ASU(1/2)/AST and may only represent a portion of the subgrade stabilization and geotextile quantities shown in the Item 

Sheets of the Proposal.

*Total tons of "Class IV Subgrade Stabilization" is only the estimated 

quantity for pavement stabilization and may only represent a portion 

of the subgrade stabilization quantity shown in the Item Sheets of the 

Proposal.

SUMMARY OF GEOTEXTILE

FOR PAVEMENT STABILIZATION

Class IV 

Subgrade 

Stabilization 

TONS

CONTINGENCY

Geotextile for 

Pavement 

Stabilization SY

StationStationLINE

Aggregate 

Thickness 

INCHES

[8" for 

ASU(2)]

Shallow 

Undercut 

CY

SUMMARY OF SUBSURFACE DRAINAGE

CONTINGENCY

SUMMARY OF AGGREGATE SUBGRADE/STABILIZATION

CONTINGENCY

Station
LINE Station Station

Location 

LT/RT/CL

Drain Type* 

UD/BD/SD
LF

Geotextile for 

Soil 

Stabilization 

SY

Aggregate 

Type* 

ASU(1/2)/

AST

Station

CONTINGENCY

(12-17-19)

STATE OF NORTH CAROLINA

DIVISION OF HIGHWAYS

LINE

Riprap 

Class*

1/2/B

Rock

Plating

SY

SUMMARY OF REINFORCED SOIL SLOPES AND SLOPE EROSION CONTROL

LINE

Beginning

Slope/

RSS

(H:V)

Approx. 

Station

Ending

Slope/

RSS

(H:V)

Approx. 

Station

Location 

LT/RT

3G-2

SHEET NO.PROJECT NO.

B-5898

Stabilizer 

Aggregate 

TONS

Class IV 

Aggregate 

Stabilization 

TONS

Class IV 

Subgrade 

Stabilization 

TONS

Matting

for Erosion 

Control

SY

**Total square yards of "Matting for Erosion Control" is only the estimated quantity for RSS and may only represent a portion of the 

matting quantity shown in the Item Sheets of the Proposal.

*Total square yards of "Coir Fiber Mat" is only the estimated quantity for slopes steeper than 2:1 (H:V) and may only represent a portion 

of the coir fiber mat quantity shown in the Item Sheets of the Proposal.

Reinforced

Soil Slope

(RSS)

SY

Geocells

SY

Coir

Fiber Mat

SY

SUMMARY OF ROCK PLATING

LINE

Beginning 

Slope

(H:V)

Approx. 

Station

Ending 

Slope

(H:V)

Approx. 

Station

Location 

LT/RT

Rock 

Plating 

Detail No. 

1/2/3/4

End Bent/ 

Bent No.
MONTHS

SUMMARY OF BRIDGE WAITING PERIODS

Bridge Description

Bridge on -Y1RT- (US 19) over -L-, -L_LT-, and -L_RTp (US 74/US 23)

Bridge on -Y1RT- (US 19) over -L-, -L_LT-, and -L_RTp (US 74/US 23)
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PROJ. REFERENCE NO. SHEET NO.

B-3186-B-5898 3P-1

PARCEL No. SHEET No.           PROPERTY OWNER NAME PARCEL No. SHEET No.          PROPERTY OWNER NAME

3A 7 JAMAL HADDAD

1 4, 5, & 6 COUNTRY CLUB REAL ESTATE OF WNC, INC. 4 7 JAMES T. SORRELLS

3 6 & 7 STEPHEN B. KIDD 4A 7 ERIC J. BEAN STACY M. BEAN

5 7 TRUSTEES OF HAYWOOD COMMUNITY COLLEGE

5 7 BOARD OF TRUSTEES OF HAYWOOD COMMUNITY COLLEGE

5 7 THE TRUSTEES OF HAYWOOD TECHNICAL COLLEGE

8 8 W. D. SCHULHOFER

9 8 MCDILL INC.

10 8 K & HB ENTERPRISES, LLC

11 7, 8 & 10 UNKNOWN

12 8 RICHARD T. KERBY

PARCEL INDEX SHEET

B-3186 B-5898

STATE OF NORTH CAROLINA

DIVISION OF HIGHWAYS

DocuSign Envelope ID: 932E9E29-A54C-457E-A701-5D234BC88FA8
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FOR -L_RT- PROFILE, SEE PROFILE SHEET 11 
FOR -L_LT- PROFILE, SEE PROFILE SHEET 11 & 12

SEE SHEET 2D-1 FOR DRAINAGE DITCH DETAILS
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FOR -L_RT- PROFILE, SEE PROFILE SHEET 11 & 12
FOR -L_LT- PROFILE, SEE PROFILE SHEET 12 

SEE SHEET 2D-1 FOR DRAINAGE DITCH DETAILS
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FOR -L_RT- PROFILE, SEE PROFILE SHEET 12 & 13
FOR -L_LT- PROFILE, SEE PROFILE SHEET 12 & 13

SEE SHEET 2D-1 FOR DRAINAGE DITCH DETAILS

2GI

2GI

REMOVE R
EM

O
V
E

REMOVE

REMOVE SYSTEM

EST. 5 TONS

CLASS 'I'  RIP RAP

14 SY GEO-TEXTILE

RETAIN

RETAIN

R
E
T
A
IN

0604

0603

0602

0601

0607

0608

0610

0609

0611

0606

0612

0613

0616

0614

0615

2GI

2GI

0617

0618

0619

0620

2GI

18
"
 
R
C

P
-
IV
 

18
"
 
R
C

P
-
IV
 

18" 
RCP-IV

 

18" 
RCP-IV

 

24" RCP-IV 

18" R
CP-IV 

W
/ E

L
B

O
W

S
18

"
 
C

S
P

W/ ELBOWS

18" CSP

W/ ELBOWS

18" CSP

06050600

18" RCP-IV 18" RCP-IV 

EST. 3 TONS

CLASS 'I'  RIP RAP

10 SY GEO-TEXTILE

R
E
T
A
IN

FROM STA. 43+74 TO STA. 44+10 LT.
FROM STA. 43+31 TO STA. 43+55 LT.
FROM STA. 42+02 TO STA. 42+26 LT.

6" DIAMETERS ON 12' CENTERS

FROM STA. 43+18 TO STA. 43+42 RT.
FROM STA. 42+69 TO STA. 42+93 RT.
FROM STA. 41+34 TO STA. 41+58 RT.

6" DIAMETERS ON 12' CENTERS

DECK DRAINS REQUIRED - WB DECK DRAINS REQUIRED - EB

TB 2GI
TB 2GI TB 2GI

TB 2GI

TB 2GI

TB 2GI

TB 2GI

EST. 5 TONS

CLASS 'I'  RIP RAP

14 SY GEO-TEXTILE

W/ ELBOWS
24" CSP 

2
4
"
 
R
C

P
-
IV

0621

DETAIL 'Z'

SEE SHEET 2D-1

BEHIND RETAINING WALL

CONCRETE DITCH 

DETAIL C

SEE SHEET 2D-1

62 SY GEOTEXTILE

EST 19 TONS

W/CLASS 'B' RIPRAP

2' LATERAL BASE DITCH
DETAIL C

SEE SHEET 2D-1

126 SY GEOTEXTILE

EST 43 TONS

W/CLASS 'B' RIPRAP

2' LATERAL BASE DITCH

DETAIL U
SEE SHEET 2D-1
STREAM STABILIZATION

SEE SHEET 2D-2
ENERGY REDUCTION RIFFLE

DISCHARGE INCREASE = 0.61%

OUTLET LOCATION 42+94 -L- RT

PRE VS POST DISCHARGE FOR 

PRE VS. POST SITE 5:

SEE SHEET 2D-1 DETAIL L
DECK DRAIN DISSIPATOR PAD

2GI-A

2GI-A

JB w/MH

RCP-IV 
18" 

0622

DDE=69 CY

DETAIL P

SEE SHEET 2D-1

40 SY GEOTEXTILE

EST 23 TONS

W/CLASS 'II' RIPRAP

2' LATERAL BASE DITCH

DDE=133 CY
DETAIL T
SEE SHEET 2D-1
STREAM STABILIZATION

2GI

TB

REMOVE

RCP-IV 

18" 

REMOVE

R
C

P
-
IV

2
4
"

DDE=171 CY

DETAIL F

SEE SHEET 2D-1

LATERAL BASE DITCH

SEE SHEET 2D-1 DETAIL L
DECK DRAIN DISSIPATOR PAD
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(TYP)
42'

(TYP)
42'

1

3

110' RT

-L_RT- +20

EX. R/W

-L_RT- +50

130' RT

-L_RT- +50

BEG WW FENCE

EX. R/W

-L_RT- +79.38

EX. R/W

-L_RT- +47.61

179' RT

-L_RT- +09

166' RT

-L_RT- +64

118' RT

-L_RT- +15

110' RT

-L_RT- +79.59

110' RT

-L_RT- +95.45

12
'

12
'
12
'

12
'

12
'

12
'

12
'

12
'

12
'

12
'

12
'

12
'

12
'

12
'

12
'

12
'
12
'

12
'

12
'
12
'

V
A

R
.

10
'

EXPRESSWAY GUTTER
PROP. 4'

8:1

B-77

B-77

B-77
CAT-1

B-77

B-77

8:1

PROP. GUARDRAIL

GUTTER
EXPRESSWAY
PROP. 4'

10
'

50:1

BEGIN SBG

+81.6 -LRT-

END SBG

+14 -LRT-

BEGIN SBG

+97 -LRT-

GUARDRAIL
PROP.

END SBG

+55 -LLT-

BEGIN SBG

+34 -LLT-

BEGIN SBG

END EXP GUTTER

+90.4 -LLT-

 BEGIN BRIDGE

-L- POT STA. 41+55.00

-L_RT- POT STA. 41+71.98 11' RT =

-L_LT- POT STA. 41+45.39 11' LT =

 BEGIN APPROACH SLAB

-L- POT STA. 41+31.15

-L_RT- POT STA. 41+48.14 11' RT =

-L_LT- POT STA. 41+21.54 11' LT =  END BRIDGE

-L- POT STA. 43+87.25

-L_RT- POT STA. 44+04.23 11' RT =

-L_LT- POT STA. 43+77.64 11' LT =

 END APPROACH SLAB

-L- POT STA. 44+11.10

-L_RT- POT STA. 44+28.08 11' RT =

-L_LT- POT STA. 44+01.48 11' LT =

GUARDRAIL
PROP. 

17
'

2
3
'

-DET02 EB-

-DET02 
EB-

-DET01 EB-

-DET01 W
B-

-DET02
 EB-

-DET01 E
B-

-DET01 WB-

GUTTER

BEGIN EXP

+10 -LLT-

END EXP GUTTER

+43 -LLT-

10
'

10
'

+
6
0

END WALL

END SFB

+63.50 -L_RT- 

12
'

DETOUR SS

DETOUR SS

PROP. REINFORCED SLOPE

SLOPE

REINFORCED

PROP.

SLOPE

REINFORCED

PROP.

RW8

(STRUCTURE PAY ITEM)

PAY ITEM

STRUCTURE

PAY ITEM

STRUCTURE

PAY ITEM

STRUCTURE

PAY ITEM

STRUCTURE

PLATING

ROCK

PROP.

SEE SHEETS 2B-20 THRU 2B-22

TYPE T2 BARRIER MODIFIED

END DOUBLE FACED

+50 -L- 

-L- CS Sta.  36+26.50

-L- ST Sta.  39+62.50

35+00

40+
00

35+00

40+
00

45+
00

-L_RT- CS Sta.  36+07.43

-L_LT- CS Sta.  36+28.46

-L_LT- ST Sta.  39+64.46

-L_RT- ST Sta.  39+43.43

-L_RT- TS Sta.  44+95.45

-L RT-

-L LT-

-L-

-L-

-L R
T-

-L L
T-

45+
00

35+00

40+
00

45+
00

DB 34  PG 476

COUNTRY CLUB REAL ESTATE OF WNC, INC.

DB 915  PG 697

DUKE ENERGY PROGRESS, INC.

DB 847  PG 1859

DB 487  PG 478DB 472  PG 1065

PRODUCTS INC.

BLUE RIDGE PAPER 

DAVID I. HEITZ

DB 592  PG 2339

DB 511  PG 549

STEPHEN B. KIDD

ASSEMBLY, INC

LAKE JUNALUSKA
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HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER
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SHEET NO.PROJECT REFERENCE NO.
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

HDR Engineering, Inc. of the Carolinas

N.C.B.E.L.S.  License Number: F-0116

555 Fayetteville St, Suite 900  Raleigh, N.C. 27601

B-3186 /  B-5898
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EXCAVATION LIMIT (TYP.)

PIs Sta 37+40.59

F

Ls = 336.00'

LT = 224.15'

ST = 112.14'

PIs Sta 37+19.57

F

Ls = 336.00'

LT = 224.15'

ST = 112.14'

PIs Sta 47+19.53

F

Ls = 336.00'

LT = 224.09'

ST = 112.08'

PI Sta 32+18.99

D

L = 838.16'

T = 430.65'

R = 1,480.00'

PIs Sta 37+38.64

F

Ls = 336.00'

LT = 224.15'

ST = 112.14'

-L-

SE = 0.08

DS = 65mph

PI Sta 31+87.49

D

L = 865.42'

T = 445.48'

R = 1,480.00'

-L_RT-

PI Sta 32+18.70

D

L = 843.07'

T = 433.32'

R = 1,480.00'

-L_LT-

F

F

F

F

C

C

F

cc

c

F

F
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