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CULVERT PLANS

CROSS SECTIONS

EROSION CONTROL PLANS

PAVEMENT MARKING PLANS

TRAFFIC MANAGEMENT PLANS

W/EXISTING CENTERLINE ALIGNMENTS PRIOR TO CONSTRUCTION

SURVEY CONTROL SHEETS 

PLAN/PROFILE SHEETS

SUMMARY OF EARTHWORK, PAVEMENT REMOVAL SUMMARY, AND GUARDRAIL SUMMARY

 

ROADWAY DETAILS

PAVEMENT SCHEDULE, TYPICAL SECTIONS, WEDGING DETAILS,

CONVENTIONAL SYMBOLS

LIST OF STANDARD DRAWINGS

INDEX OF SHEETS, GENERAL NOTES, AND   

TITLE SHEET

SHEET

560.01    Method of Shoulder Construction - High Side of Superelevated Curve - Method I

DIVISION 5 - SUBGRADE, BASES AND SHOULDERS

225.04    Method of Obtaining Superelevation - Two Lane Pavement

225.02    Guide for Grading Subgrade - Secondary and Local

200.02    Method of Clearing - Method II MODIFIED

DIVISION 2 - EARTHWORK

STD.NO.                       TITLE

and by reference hereby are considered a part of these plans:

N. C. Department of Transportation - Raleigh, N. C., Dated January 16, 2024 are applicable to this project

The following Roadway Standards as appear in "Roadway Standard Drawings" Contracts Standards and Development Unit -

2024 ROADWAY ENGLISH STANDARD DRAWINGS

                                                      REV. 

                                                      EFF. 01-16-2024

         ALL RIGHT-OF-WAY MARKERS ON THIS PROJECT SHALL BE PLACED BY OTHERS.  

  

RIGHT-OF-WAY MARKERS:

ANY RELOCATION OF EXISTING UTLITIES WILL BE ACCOMPLISHED BY OTHERS

UTILITY OWNERS ON THIS PROJECT ARE:  SPECTRUM AND BRIGHTSPEED

UTILITIES:

         WORK" IN ACCORDANCE WITH SECTION 104-7.

         SHORING REQUIRED FOR THE MAINTENANCE OF TRAFFIC WILL BE PAID FOR AS "EXTRA 

TEMPORARY SHORING:  

         WITH THE ENGINEER PRIOR TO ORDERING GUARDRAIL MATERIAL.

         CONSTRUCTION AS DIRECTED BY THE ENGINEER.  THE CONTRACTOR SHOULD CONSULT

         THE GUARDRAIL LOCATIONS SHOWN ON THE PLANS MAY BE ADJUSTED DURING 

GUARDRAIL:  

         SUPERELEVATED CURVES SHALL BE IN ACCORDANCE WITH STD. NO. 560.01

         ASPHALT, EARTH, AND CONCRETE SHOULDER CONSTRUCTION ON THE HIGH SIDE OF

SHOULDER CONSTRUCTION:  

         SECTIONS.  

         SUPERELEVATION IS TO BE REVOLVED ABOUT THE GRADE POINTS SHOWN ON THE TYPICAL 

         STD. NO. 225.04 USING THE RATE OF SUPERELEVATION AND RUNOFF SHOWN ON THE PLANS.

         ALL CURVES ON THIS PROJECT SHALL BE SUPERELEVATED IN ACCORDANCE WITH

SUPERELEVATION:  

         METHOD II MODIFIED.

         CLEARING ON THIS PROJECT SHALL BE PERFORMED TO THE LIMITS ESTABLISHED BY 

CLEARING:  

         PROPER TIE-IN.  

         PLACED.  GRADE LINES MAY BE ADJUSTED BY THE ENGINEER IN ORDER TO SECURE A 

         ALONG THE CENTER LINE OF SURVEY ON WHICH THE PROPOSED RESURFACING WILL BE 

         ARE SHOWN, THE PROFILES SHOWN DENOTE THE TOP ELEVATION OF THE EXISTING PAVEMENT 

         SURFACING AT GRADE POINTS SHOWN ON THE TYPICAL SECTIONS.  WHERE NO GRADE LINES 

         THE GRADE LINES SHOWN DENOTE THE FINISHED ELEVATION OF THE PROPOSED 

GRADING AND SURFACING OR RESURFACING AND WIDENING:  

                                       REVISED:      

                                       EFFECTIVE:    01-16-2024
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UST

Contaminated Site: Known or Potential

Known Contamination Area: Soil

Potential Contamination Area: Soil

Known Contamination Area: Water

Potential Contamination Area: Water

Primary Horiz Control Point

Primary Horiz and Vert Control Point

Secondary Horiz and Vert Control Point

Vertical Benchmark

Computed Property Corner

RIGHT OF WAY & PROJECT CONTROL:

Existing Right of Way Monument

Proposed Right of Way Line

Existing Right of Way Line

     (Rebar and Cap)

Proposed Right of Way Monument

Proposed C/A Monument (Rebar and Cap)

Proposed Temporary Construction Easement

Proposed Temporary Drainage Easement

Proposed Permanent Drainage Easement

Existing Curb

Proposed Permanent Utility Easement

Proposed Temporary Utility Easement

Proposed Aerial Utility Easement

Proposed Slope Stakes Fill

Proposed Permanent Drainage/Utility Easement

Existing Permanent Easement Monument

     (Rebar and Cap)

Proposed Permanent Easement Monument

Existing C/A Monument

Proposed ROW and CA Line RW
CA

Existing Control of Access Line

Proposed Control of Access Line

U/G Telephone Cable Hand Hole

U/G Power Line (SUE - LOS B)*

U/G Power Cable Hand Hole

U/G Power Line (SUE - LOS D)*

U/G Power Line (SUE - LOS C)*

U/G Telephone Cable (SUE - LOS B)*

U/G Telephone Cable (SUE - LOS C)*

U/G Telephone Cable (SUE - LOS D)*

U/G Telephone Conduit (SUE - LOS B)*

U/G Telephone Conduit (SUE - LOS C)*

U/G Telephone Conduit (SUE - LOS D)*

U/G Fiber Optics Cable (SUE - LOS B)*

U/G Fiber Optics Cable (SUE - LOS C)*

U/G Fiber Optics Cable (SUE - LOS D)*

U/G Water Line (SUE - LOS B)*

Above Ground Water Line
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Existing Iron Pin (EIP)

Existing Concrete Monument (ECM)

* SUE - Subsurface Utility Engineering

LOS - Level of Service - A,B,C or D (Accuracy) 
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NOTE:  PAVEMENT EDGE SLOPES ARE 1:1 UNLESS OTHERWISE SHOWN.

EXCEED 1.5" IN DEPTH.
YD. PER 1" DEPTH.  TO BE PLACED IN LAYERS NOT TO
TYPE S9.5B, AT AN AVERAGE RATE OF 110 LBS. PER SQ.
PROP. VAR. DEPTH ASPHALT CONCRETE SURFACE COURSE,

8'
W/ GR
7'

0.02 0.08

W/ GR
7'

0.020.08

TYPICAL SECTION NO. 1

LC -L-

L

MILL TO THIS LINE

PAVEMENT TIE-IN
DETAIL SHOWING MILLED

WEDGING DETAIL FOR RESURFACING

MIN.MIN.
3" 3"

C -L- 

POINT
GRADE

2A-1
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YD. IN EACH OF TWO LAYERS.
TYPE S9.5B, AT AN AVERAGE RATE OF 165 LBS. PER SQ. 
PROP. APPROX. 3" ASPHALT CONCRETE SURFACE COURSE,

GROUND

ORIGINALGROUND

ORIGINAL
(3:1 MAX)

VARIES

25'-0"

BY THE ENGINEER
OR AS DIRECTED BEGIN/ END GRADE
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1.5" MIN
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TYPE B25.0C, AT AN AVERAGE RATE OF 456 LBS. PER SQ. 
PROP. APPROX. 4.0" ASPHALT CONCRETE BASE COURSE,

3" IN DEPTH OR GREATER THAN 4.0" IN DEPTH.
PER 1" DEPTH.  TO BE PLACED IN LAYERS NOT LESS THAN
B25.0C, AT AN AVERAGE RATE OF 114 LBS. PER SQ. YD. 
PROP. VAR. DEPTH ASPHALT CONCRETE BASE COURSE, TYPE

T

T T

E1

C2

U W
E1

T

C2

E1

C1

V

U

E2

C1 C3

U

E2

C1

C2

C3

C1

7"

7" 7"

GRADE TO THIS LINE
GRADE TO THIS LINE

23' EXISITING PAVEMENT

YD. IN ONE LAYER
TYPE S9.5B, AT AN AVERAGE RATE OF 165 LBS. PER SQ. 
PROP. APPROX. 1.5" ASPHALT CONCRETE SURFACE COURSE,

C2

FINAL PAVEMENT SCHEDULE

INCIDENTAL MILLING

R

H

E

O
N

P

RT N
FE ONAO

E

SEAL

INNG

L

RE

SSI

AC O
IL

R

A

21122

 

M
IC

HAEL T. MERRI

T
T

R

H

E

O
N

P

RT N
FE ONAO

E

SEAL

INNG

L

RE

SSI

AC O
IL

R

A

038176

  

SHIAI ZHANG

11/4/2025 11/4/2025



5
/
2
8
/
9
9

2C-1BP6.R010

11
/
3
/
2
0
2
5

R
:\

R
o
a
d

w
a
y
\

P
r
o
j
\
2
5
0
0
2
9
_
r
d
y
_
p
s
h
0
2

C
-
1
.d

g
n

a
h
e
f
l
e
r

11/4/2025



5
/
2
8
/
9
9

11
/
3
/
2
0
2
5

R
:\

R
o
a
d

w
a
y
\

P
r
o
j
\
2
5
0
0
2
9
_
r
d
y
_
p
s
h
0
2

C
-
2
.d

g
n

a
h
e
f
l
e
r

2C-2BP6.R010

11/4/2025



Responsive People | Creative Solutions

NC License No. F-0112

Raleigh, North Carolina 27615-3960

8601 Six Forks Road, Forum 1,Suite 700

P: (919) 878-9560

SUMMARY OF EARTHWORK
IN CUBIC YARDS

www.rkk.com

Engineers | Construction Managers | Planners | Scientists    

5
/
2
8
/
9
9 SHEET NO.PROJECT REFERENCE NO.

3B-1BP6.R010

DIVISION OF HIGHWAYS
STATE OF NORTH CAROLINA

11
/
3
/
2
0
2
5

R
:\

R
o
a
d

w
a
y
\

P
r
o
j
\
2
5
0
0
2
9
_
r
d
y
_
p
s
h
0
3

B
-
1
.d

g
n

a
h
e
f
l
e
r

GUARDRAIL SUMMARY

ASPHALT PAVEMENT REMOVAL SUMMARY



WOODS

WOODS

WOODS

S

S18" RCP

B
U

C
K
 

C
R

E
E

K

B
U

C
K
 

C
R

E
E

K

GR
RIPRAP

RIPRAP

BM1

6
0
.0

0
'

EXISTING R/W

EXISTING R/W

BL-2

WADE STEDMAN RD / SR 1850    23' PAVED ROADWAY 
INNERDUCT

INNERDUCT

9
0
"x

6
9
" 

C
M

P
A

9
0
"x

6
9
" 

C
M

P
A

9
0
"x

6
9
" 

C
M

P
A

DB 2725 PG 963

DB 4723 PG 633

DB 10359 PG 358 

HOLLIS W. FREEMAN

ERNEST L. FREEMAN JR. &

HOLLIS W. FREEMAN

ERNEST L. FREEMAN JR. &

HOLLIS W. FREEMAN

ERNEST LANIER FREEMAN JR. &

-L-

BENCH TIE IN 18" OAK
105.72' LT
-L- STA 14+11.89
119.00' LT
-BL- STA. 8+45.00
ELEV=115.55'
BM 1 

TO EXISTING

25' TAPER

TO EXISTING

25' TAPER

.0
2

E
X
IS

T
. E

X
IS

T
.

.0
4

.0
2

.0
3

.0
2 .0

2

.0
2.0
4
4

.0
2
6

.0
2

P
S

4
'

2
2
'

P
S

4
'

(TYP)

20.0'

.0
3

.0
3

.0
4

.0
4
3

(TYP)

20.0'

.0
2
9

P
S

4
'

2
2
'

P
S

4
'

+
6
2
.0

0

+
5
4
.0

0

Responsive People | Creative Solutions

NC License No. F-0112

Raleigh, North Carolina 27615-3960

8601 Six Forks Road, Forum 1,Suite 700

P: (919) 878-9560

www.rkk.com

Engineers | Construction Managers | Planners | Scientists    

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

130

120

110

100

12+00 13+00 14+00 15+00 16+00 17+00

100

110

120

130

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

4BP6.R010

   R/W SHEET NO.8
/
1
7
/
9
9

11
/
3
/
2
0
2
5

R
:\

R
o
a
d

w
a
y
\

P
r
o
j
\
2
5
0
0
2
9
_
r
d
y
_
p
s
h
0
4
.d

g
n

a
h
e
f
l
e
r

NAD 83/2
011

FOR CULVERT PLANS SEE SHTS. CU-1 THRU CU-10

H

O
P

T
SI

C

H SM
IT

H

ENGINEER

NO

RT
H CAROLINA

035636
SEAL

P
RO

FESIONA
L

L.

R

ER

R

H

E

O
N

P

RT N
FE ONAO

E

SEAL

INNG

L

RE

SSI

AC O
IL

R

A

21122

 

M
IC

HAEL T. MERRI

T
T

PI Sta 14+39.97
= 2° 54' 28" (LT)

D = 0° 51' 14"
L = 340.54'
T = 170.31'
R = 6,710.00'

8:1

8:1

8:1

8:1

-L-
15+00

N 6° 18' 22.6" E

-L-

D

SE = 0.02

-L- PC Sta.  12+69.66

-L- PT Sta.  16+10.20

END PROJECT

BEGIN PROJECT

-L- POT Sta.  16+73.46

GREU TL-3

GREU TL-3

GREU TL-3

GREU TL-3

-L- POT Sta. 16+25.00

-L- POC Sta.  13+25.00

SEE MILLING DETAIL
TIE TO EXISTING

PROPOSED GRADE

SEE MILLING DETAIL
TIE TO EXISTING

EXISTING GROUND

BEGIN GRADE
END GRADE
-L- Sta. 16+00.00
EL = 116.14'

EL = 117.44'
-L- Sta. 13+25.00
BEGIN RESURFACING

EL = 115.99'
-L- Sta. 16+25.00

END RESURFACING

-L- Sta. 13+50.00
EL = 117.57'

PI = 14+85.00

EL = 118.04'

(+)0.3500% (-)1.9000%

VC = 105'

K = 47

PI = 15+65.00

EL = 116.52'

(-)1.9000% (-)1.0811%

VC = 55'

K = 67V = 40 MPH
V = 40 MPH

L

TO BE REMOVED
EXISTING 3 @90"x69" CMPA

(-)2.86%

SKEW 85

PROP. 3 @12'x6' RCBC

C STA. 14+71.5 -L-

(Buried 1')

3 @ 12'x6' RCBC

1' SILL

(-)0.94%

EL.=112.47'

PI -L- STA. 14+00 LT

=BASIC HIGH WATER ELEVATION

=BASIC DISCHARGE (Q100)

=DRAINAGE AREA

=DESIGN HIGH WATER ELEVATION

=FREQUENCY OF DESIGN FLOOD

=DESIGN DISCHARGE 710 C.F.S.

25 YRS.

5.77 SQ. MI.

1,100 C.F.S.

WS EL. Taken @ River Station 2880.804

STATION 16+91 -L-*

=OVERTOPPING FLOOD ELEVATION

=FREQUENCY OF OVERRTOPPING FLOOD

=OVERTOPPING DISCHARGE

HYDRAULIC DATA

OVERTOPPING FLOOD DATA

115.0 FT.

115.8 FT.

1,250 C.F.S.

100+ YRS.

116.0 FT. *

EL.=112.0'

-L- STA. 14+50 LT

END SPECIAL LATERAL BASE DITCH

EL.=114.19'

-L- STA. 13+40 LT

BEGIN SPECIAL LATERAL BASE DITCH

3@12'x6' RCBC

CLASS I RIPRAP

(SEE DETAIL)

CHANNEL IMPROVEMENTS 

PROP. 32' OUTLET 

(SEE DETAIL)

CHANNEL IMPROVEMENTS 

PROP. 25' INLET 

SEE DETAIL B

CLASS B RIP RAP

TOE PROTECTION

RIPRAP

CLASS I

3:1 D

B

( Not to Scale)
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tte
r3:1
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FROM STA. 13+40 TO STA. 14+50 -L-LT

DETAIL A

B= 3Ft.

Min. D= 0.5Ft.

Ground

Natural

Slope

Ditch

Front

SPECIAL LATERAL BASE DITCH

SEE DETAIL A

SPECIAL LATERAL BASE DITCH

LOOKING DOWNSTREAM (NTS)

LENGTH=32'

OUTLET CHANNEL IMPROVEMENTS

CULVERT OUTLET
EXTENDS 10' DOWNSTREAM
2' THICK CLASS 1 RIPRAP

TOTAL GEOTEXTILE FAB. = 24 SY
TOTAL CL I RIP RAP = 45 + 40 TONS
TOTAL CHANNEL EXCAVATION = 25 CY

GROUND
NATURAL

2
:1

RIPRAP
CLASS I

EACH BARREL
1' SILL

2
:1

(TYP)
1.5' THICK

BED ELEVATION (109.9')

EXCAVATE TO OUTLET

BED ELEVATION (109.9')

SET RIPRAP AT OUTLET

CLASS I RIPRAP

LOOKING DOWNSTREAM (NTS)

LENGTH=25'

INLET CHANNEL IMPROVEMENTS

TOTAL GEOTEXTILE FAB. = 24 SY
TOTAL CL I RIP RAP = 35 TONS
TOTAL CHANNEL EXCAVATION = 26 CY

EACH BARREL
1' SILL

MATERIAL PER SPEC.
BACKFILL WITH NATIVE
CULVERT BURIED 1'

2
:1

2
:1

(TYP)
1.5' THICK

RIPRAP
CLASS I

GROUND
NATURAL

BOTTOM OF SCOUR HOLE

BED ELEVATION (109.9') TO

TRANSITION RIPRAP FROM OUTLET

TO EXISTING TERRAIN

OUTLET BED ELEVATION (109.9')

TRANSITION EXCAVATION FROM

TO EXISTING TERRAIN

OUTLET BED ELEVATION (109.9')

TRANSITION EXCAVATION FROM

( Not to Scale)

TOE PROTECTION
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16 TON CLASS B RIP RAP, 32 SY GEOTEXTILE
FROM STA. 14+84 TO STA. 15+75 -L-LT

DETAIL B

Type of Liner= Class B Rip-Rap

d=0.75 Ft.

GROUND

NATURAL
SLOPE

FILL

GEOTEXTILE

50.00'
+45.00

50.00'
+85.00

30.17'
40.00'
+65.00

40.70'
+95.0045.00'

+25.00

45.00'
29.99'
+40.00

29.89'

+50.00

60.00'
40.00'
30.08'
+05.00

30.19'
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VICINITY MAP

-L- POT Sta.  13+25.00

BEGIN CONSTRUCTION

-L- PT Sta.  16+25.00

END CONSTRUCTION

-L- POT Sta. 13+25.00

BEGIN PROJECT
-L- PT Sta.  16+25.00

END PROJECT
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STRUCTURE NO.

24

-L- Sta. 14+52.12

BEGIN CULVERT

-L- Sta. 14+90.11

END CULVERT
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DATUM DESCRIPTION
THE LOCALIZED COORDINATE SYSTEM DEVELOPED FOR THIS PROJECT

IS BASED ON THE STATE PLANE COORDINATES ESTABLISHED BY

THE AVERAGE COMBINED GRID FACTOR USED ON THIS PROJECT

THE N.C.  LAMBERT GRID BEARING AND

ALL LINEAR DIMENSIONS ARE LOCALIZED HORIZONTAL DISTANCES

"250029-101" TO -L-  STATION 16+73.46 IS

VERTICAL DATUM USED IS NAVD 88

LOCALIZED HORIZONTAL GROUND DISTANCE FROM

NORTHING:  464,315.699(ft)  EASTING:  2,091,373.045(ft)

ELEVATION:  117.39(ft)

(GROUND TO GRID) IS:  0.99988007

NCGS FOR MONUMENT "250029-101"

 N 03°44'19" E   345.91(ft)

WITH NAD 83/NSRS 2011 STATE PLANE GRID COORDINATES OF

NAD 83
/ 2011

Docusign Envelope ID: FAEB65AA-634C-4500-876C-8E70D57F9848
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Location and Surveys

W/  EXISTING CENTERLINE ALIGNMENTS PRIOR TO CONSTRUCTION

SURVEY CONTROL SHEET 
BP6.R010 RW02C-1

UNLESS ALL SIGNATURES COMPLETED
DOCUMENT NOT CONSIDERED FINAL

NOTES:

  AND SURVEYS UNIT. 

  FURTHER INFORMATION REGARDING PROJECT CONTROL IS NEEDED, PLEASE CONTACT THE LOCATION

2. THE SURVEY CONTROL DATA FOR THIS PROJECT HAS BEEN COMPILED FROM VARIOUS SOURCES. IF

1.  PROJECT CONTROL WAS ESTABLISHED USING GNSS,  THE GLOBAL NAVIGATION SATELLITE SYSTEM.

Professional Land Surveyor L-5060

Richard A. Mitchell

                           

                                              

This 15th day of October, 2025.

56.1600 as applicable.

NAVD 88; that this survey was performed to meet the requirements of 21NCAC 

all coordinates are based on NAD 83/2011 and all elevations are based on 

AA) and Vertical accuracy to Class A. Field work was performed on 2/15/22, and 

that all horizontal closures had a minimum ratio of precision of 1:20,000 (Class 

direct and responsible charge from an actual survey made under my supervision; 

I also certify that the Baseline Control for this project was completed under my 

Units: USFT

Geoid model: G18US

Combined grid factor: 0.99988007

Easting: 2091373.045

Northing: 464315.699

Localized around: 250029-101 

Published/Fixed-control use: N/A 

Datum/Epoch:NAD 1983/NA 2011

Dates of survey: 2/15/22

Type of GPS field procedure: RTN

AAClass of survey: 

following information was used to perform the survey:

my supervision from an actual GPS survey made under my supervision and the 

I, Richard A. Mitchell, PLS, certify that the Project Control was performed under 

Docusign Envelope ID: FAEB65AA-634C-4500-876C-8E70D57F9848
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POINT N E BEARING DIST DELTA D L T R
POT 463423.991 2091273.601

LINE N 09°12'27.3" E 185.72

PC 463607.322 2091303.319

CURVE N 07°51'37.4" E 243.99 02°41'39.8"(LT) 01°06'15.1" 244.02 122.03 5188.93

PT 463849.022 2091336.687

LINE N 06°30'47.5" E 171.78

PC 464019.691 2091356.172

CURVE N 04°44'34.9" E 101.22 03°32'25.1"(LT) 03°29'49.2" 101.24 50.64 1638.43

PT 464120.567 2091364.542

LINE N 02°58'22.3" E 19.11

POT 464139.653 2091365.533

102                250029-102      464854.1090     2091276.9800           124.61

101                250029-101      464315.6990     2091373.0450           117.39

2                        BL-2      463812.5600     2091348.4840           115.94

1                        BL-1      463365.7380     2091277.3750           119.80

------------ ---------------- ---------------- ---------------- ----------------

     POINT        DESC.             NORTH            EAST          ELEVATION

BL

****************************************

BENCH TIE IN 18" OAK

BL STATION 8+45.00 119 LEFT

N 463726      E 2091214

BM1       ELEVATION = 115.552

****************************************
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SHEET NO.PROJECT REFERENCE NO.

Location and Surveys

W/  EXISTING CENTERLINE ALIGNMENTS PRIOR TO CONSTRUCTION

SURVEY CONTROL SHEET 
BP6.R010 RW02C-2

UNLESS ALL SIGNATURES COMPLETED
DOCUMENT NOT CONSIDERED FINAL

NOTES:

  AND SURVEYS UNIT. 

  FURTHER INFORMATION REGARDING PROJECT CONTROL IS NEEDED, PLEASE CONTACT THE LOCATION

2. THE SURVEY CONTROL DATA FOR THIS PROJECT HAS BEEN COMPILED FROM VARIOUS SOURCES. IF

1.  PROJECT CONTROL WAS ESTABLISHED USING GNSS,  THE GLOBAL NAVIGATION SATELLITE SYSTEM.

Professional Land Surveyor L-5060

Richard A. Mitchell

                           

                                              

This 15th day of October, 2025.

56.1600 as applicable.

NAVD 88; that this survey was performed to meet the requirements of 21NCAC 

all coordinates are based on NAD 83/2011 and all elevations are based on 

AA) and Vertical accuracy to Class A. Field work was performed on 2/15/22, and 

that all horizontal closures had a minimum ratio of precision of 1:20,000 (Class 

direct and responsible charge from an actual survey made under my supervision; 

I also certify that the Baseline Control for this project was completed under my 

Units: USFT

Geoid model: G18US

Combined grid factor: 0.99988007

Easting: 2091373.045

Northing: 464315.699

Localized around: 250029-101 

Published/Fixed-control use: N/A 

Datum/Epoch:NAD 1983/NA 2011

Dates of survey: 2/15/22

Type of GPS field procedure: RTN

Class of survey: AA

following information was used to perform the survey:

my supervision from an actual GPS survey made under my supervision and the 

I, Richard A. Mitchell, PLS, certify that the Project Control was performed under 

Docusign Envelope ID: FAEB65AA-634C-4500-876C-8E70D57F9848
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POT 10+00.00 463304.0858 2091254.3850

PC 12+69.66 463570.2693 2091297.5645

PT 16+10.20 463907.6518 2091343.5414

POT 16+73.46 463970.5269 2091350.4898
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SHEET NO.PROJECT REFERENCE NO.

Location and SurveysPROPOSED ALIGNMENT CONTROL SHEET
BP6-R010

  THE LOCATION AND SURVEYS UNIT.

  SOURCES. IF FURTHER INFORMATION REGARDING PROJECT CONTROL IS NEEDED, PLEASE CONTACT

2. THE PROPOSED ALIGNMENT CONTROL DATA FOR THIS PROJECT HAS BEEN COMPILED FROM VARIOUS

1. PROJECT CONTROL WAS ESTABLISHED USING GNSS,  THE GLOBAL NAVIGATION SATELLITE SYSTEM.

NOTES:

UNLESS ALL SIGNATURES COMPLETED
DOCUMENT NOT CONSIDERED FINAL

PROJECT SURVEYOR

Professional Land Surveyor L-5060

                                 

                                                                         

This 15th day of October, 2025.

accuracy or quality of the individual data sources.

and provided to me by NCDOT and do not certify to the 

came from available surveys/mapping performed by others 

I, Richard A. Mitchell, PLS, certify that the data compiled 

RW02D-1

Docusign Envelope ID: FAEB65AA-634C-4500-876C-8E70D57F9848



ROW Marker Iron Pin and Cap-E

ALIGN STATION OFFSET NORTH EAST
L 13+40.00 -45.00 463646.4961 2091263.9706

L 13+40.00 -29.99 463644.2484 2091278.8092

L 14+25.00 -45.00 463730.0516 2091276.0865

L 14+40.00 30.19 463734.6599 2091352.6198

L 14+40.00 50.00 463731.9857 2091372.2447

L 14+45.00 -50.00 463750.4050 2091273.8286

L 14+85.00 -50.00 463789.7630 2091279.0425

L 14+95.00 -40.70 463798.4273 2091289.5341

L 15+05.00 60.00 463795.6582 2091390.6929

L 15+05.00 30.08 463799.4105 2091361.0093

L 15+65.00 -40.00 463867.4035 2091298.6977

L 15+65.00 -30.17 463866.2580 2091308.4602
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SHEET NO.PROJECT REFERENCE NO.

RIGHT OF WAY CONTROL SHEET
BP6-R010

PROJECT SURVEYOR

UNLESS ALL SIGNATURES COMPLETED

DOCUMENT NOT CONSIDERED FINAL

Location and Surveys

NOTES:

 THE LOCATION AND SURVEYS UNIT.

1. IF FURTHER INFORMATION REGARDING PROJECT CONTROL IS NEEDED PLEASE CONTACT

3. RIGHT OF WAY MONUMENTATION ESTABLISHED OCTOBER 6TH, 2025.

2. PROJECT CONTROL WAS ESTABLISHED USING GNSS,  THE GLOBAL NAVIGATION SATELLITE SYSTEM.

RW03E-1

Professional Land Surveyor L-5060
                                 
                                                                         
 
This 15th day of October, 2025.
 
was performed to meet the requirements of 21NCAC 56.1600 as applicable.
performed on 10/6/2025, and all coordinates are based on NAD83/2011; That this survey 
closures had a minimum ratio of precision of 1:10,000 (Class A). Field work was 
responsible charge from an actual survey made under my supervision; that all horizontal 
monumentation for this project shown herein was completed under my direct and 
I , Richard A. Mitchell , certify that the right of way and permanent easement 

Docusign Envelope ID: FAEB65AA-634C-4500-876C-8E70D57F9848
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Location and Surveys
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UNLESS ALL SIGNATURES COMPLETED
DOCUMENT NOT CONSIDERED FINAL

N
C
 

G
R
ID

N
A

D
 
8
3
 

N
A
 
2
0
11

NOTES:

 THE LOCATION AND SURVEYS UNIT.

1. IF FURTHER INFORMATION REGARDING PROJECT CONTROL IS NEEDED PLEASE CONTACT

3. RIGHT OF WAY MONUMENTATION ESTABLISHED OCTOBER 6TH, 2025.

2. PROJECT CONTROL WAS ESTABLISHED USING GNSS,  THE GLOBAL NAVIGATION SATELLITE SYSTEM.
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Professional Land Surveyor L-5060
                                 
                                                                         
 
This 15th day of October, 2025.
 
survey was performed to meet the requirements of 21NCAC 56.1600 as applicable.
performed from 10/6/2025, and all coordinates are based on NAD83/2011; That this 
closures had a minimum ratio of precision of 1:10,000 (Class A). Field work was 
responsible charge from an actual survey made under my supervision; that all horizontal 
monumentation for this project shown herein was completed under my direct and 
I , Richard A. Mitchell , certify that the right of way and permanent easement 
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R = 6,710.00'

-L-
15+00

N 6° 18' 22.6" E

-L-

D

SE = 0.02

-L- PC Sta.  12+69.66
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END PROJECT
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RESURFACING

ON SR 1850 (WADE-STEDMAN RD)



HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

   R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.

ISOMETRIC VIEW

BP6.R010

A

A

MATERIAL

FILL

OF FILL

TOE

FILL SLOPE

A

A

FENCE

SILT

GRADE

ROAD

WATTLE

SILT FENCE

2 FT.

SILT FENCE POST
POST

SILT FENCE

STAKE

2' WOODEN

2"

10"-11"

SIDE VIEW

STAPLE

8 FT.

VIEW FROM SLOPE

DOWNSLOPE STAKE

UPSLOPE STAKE

SEE INSET A

12" WATTLE

12" WATTLE

1"-2" TRENCH

INSET A

SILT FENCE COIR FIBER WATTLE BREAK DETAIL

1'

4 FT.

EC-02

STANDARD SPECIFICATIONS.

INSTALL TEMPORARY SILT FENCE IN ACCORDANCE WITH SECTION 1605 OF THE

WATTLE INSTALLATION CAN BE ON OUTSIDE OF THE SILT FENCE AS DIRECTED.

WATTLE AND AT EACH END TO SECURE IT TO THE SOIL.

INSTALL STAPLES APPROXIMATELY EVERY 1 LINEAR FOOT ON BOTH SIDES OF

NOT LESS THAN 6" IN LENGTH.

PROVIDE STAPLES MADE OF 11 GUAGE STEEL WIRE FORMED INTO A U SHAPE

ANGLE TO WEDGE WATTLE TO GROUND.

INSTALL A MINIMUM OF 2 UPSLOPE STAKES AND 4 DOWNSLOPE STAKES AT AN

USE 2 FT. WOODEN STAKES WITH A 2 IN. BY 2 IN. NOMINAL CROSS SECTION.

DO NOT PLACE WATTLE ON TOE OF SLOPE.

EXCAVATE A 1 TO 2 INCH TRENCH FOR WATTLE TO BE PLACED.

LENGTH OF 10 FT.

USE MINIMUM 12 IN. DIAMETER COIR FIBER (COCONUT FIBER) WATTLE AND

NOTES:



10'-0" MIN.

1
0
'-
0
" 

M
IN
.

10'-0" MIN.

1
0
'-
0
" 

M
IN
.

A

A

BELOW GRADE WASHOUT STRUCTURE

(TYP.)

SIDE SLOPE

1:1

10 MIL

PLASTIC

LINING

SECTION A-A

NOT TO SCALE

ABOVE GRADE WASHOUT STRUCTURE
NOT TO SCALE

PLAN

SECTION B-B

HIGH

COHESIVE &

LOW FILTRATION

SOIL BERM

8
"

6"

2'-0"

HIGH

COHESIVE &

LOW FILTRATION

SOIL BERM

(TYP.)

1:1 SIDE SLOPE

PLASTIC LINING

10 MIL

B

B

A

OR STAPLES
SANDBAGS (TYP.)

OR STAPLES
SANDBAGS (TYP.)

OR STAPLES
SANDBAGS (TYP.)

OR STAPLES
SANDBAGS (TYP.)

STRUCTURE WITH LINER

ONSITE CONCRETE WASHOUT

WASHOUT
CONCRETE

WASHOUT
CONCRETE

PLAN

NOTING DEVICE (18"X24" MIN.)
CLEARLY MARKED SIGNAGE

NOTING DEVICE (18"X24" MIN.)
CLEARLY MARKED SIGNAGE

3'-0"

MIN.

MIN.

3'-0"

CLEARY MARKED WITH SIGNAGE NOTING DEVICE.

3.CONCRETE WASHOUT STRUCTURE NEEDS TO BE 

INCHES OF FREEBOARD.

ADEQUATE HOLDING CAPACITY WITH A MINIMUM 12 

75% OF THE STRUCTURES CAPACITY TO PROVIDE 

MAINTAINED WHEN THE LIQUID AND/OR SOLID REACHES 

2. THE CONCRETE WASHOUT STRUCTURES SHALL BE 

1. ACTUAL LOCATION  DETERMINED IN FIELD

NOTES:

CLEARY MARKED WITH SIGNAGE NOTING DEVICE.

3.CONCRETE WASHOUT STRUCTURE NEEDS TO BE 

INCHES OF FREEBOARD.

ADEQUATE HOLDING CAPACITY WITH A MINIMUM 12 

75% OF THE STRUCTURES CAPACITY TO PROVIDE 

MAINTAINED WHEN THE LIQUID AND/OR SOLID REACHES 

2. THE CONCRETE WASHOUT STRUCTURES SHALL BE 

1. ACTUAL LOCATION  DETERMINED IN FIELD

NOTES:
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SHEET NO.PROJECT REFERENCE NO.

  DIVISION OF HIGHWAYS
STATE OF NORTH CAROLINA

SOIL STABILIZATION SUMMARY SHEET

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

4

SUBTOTAL

MISCELLANEOUS MATTING TO BE INSTALLED AS DIRECTED BY THE ENGINEER

TOTAL

SAY

SIDESTATION

TO

STATION

FROM 
LINE

SHEET NO.

CONST
ESTIMATE  (SY) STATION

TO
SIDESTATION

FROM 
LINE

SHEET NO.

CONST
ESTIMATE  (SY)

MATTING FOR EROSION CONTROL

120LT14+5013+50

MATTING FOR EROSION CONTROL

-L-

120

360

480

500

(EXCELSIOR)

BP6.R010 EC-03



BP6.R010 EC-03A

   

SHEET NO.PROJECT REFERENCE NO.

  DIVISION OF HIGHWAYS
STATE OF NORTH CAROLINA

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

SITE DESCRIPTION

SOIL STABILIZATION TIMEFRAMES

STABILIZATION TIME

7 DAYS

TIMEFRAME EXCEPTIONS

PERIMETER DIKES, SWALES, DITCHES AND SLOPES

HIGH QUALITY WATER (HQW) ZONES 7 DAYS NONE

SLOPES STEEPER THAN 3:1 7 DAYS
IF SLOPES ARE 10' OR LESS IN LENGTH AND ARE

NOT STEEPER THAN 2:1, 14 DAYS ARE ALLOWED.

NONE

SLOPES 3:1  OR FLATTER 14 DAYS

14 DAYS

7 DAYS FOR SLOPES GREATER THAN 50' IN

LENGTH.

ALL OTHER AREAS WITH SLOPES FLATTER THAN 4:1 NONE, EXCEPT FOR PERIMETERS AND HQW ZONES.
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105.72' LT
-L- STA 14+11.89
119.00' LT
-BL- STA. 8+45.00
ELEV=115.55'
BM 1 

TO EXISTING

25' TAPER

TO EXISTING

25' TAPER

.0
2

E
X
IS

T
. E

X
IS

T
.

.0
4

.0
2

.0
3

.0
2 .0

2

.0
2.0
4
4

.0
2
6

.0
2

P
S

4
'

2
2
'

P
S

4
'

(TYP)

20.0'

.0
3

.0
3

.0
4

.0
4
3

(TYP)

20.0'

.0
2
9

P
S

4
'

2
2
'

P
S

4
'

+
6
2
.0

0

+
5
4
.0

0

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

4BP6.R010

   R/W SHEET NO.8
/
1
7
/
9
9

11
/
19
/
2
0
2
5

R
:\

H
y
d
r
a
u
l
i
c
s
\

C
A

D
D
\

P
S

H
\

E
C
\
2
5
0
0
2
9
_

E
C
_
p
s
h
0
4
.d

g
n

s
j
o
n
e
s

NAD 83/2
011

FOR CULVERT PLANS SEE SHTS. CU-1 THRU CU-10

8:1

8:1

8:1

8:1

-L-
15+00

N 6° 18' 22.6" E

-L- PC Sta.  12+69.66

-L- PT Sta.  16+10.20

END PROJECT

BEGIN PROJECT

-L- POT Sta.  16+73.46

GREU TL-3

GREU TL-3

GREU TL-3

GREU TL-3

-L- POT Sta. 16+25.00

-L- POC Sta.  13+25.00

SEE MILLING DETAIL
TIE TO EXISTING

PROPOSED GRADE

SEE MILLING DETAIL
TIE TO EXISTING

EXISTING GROUND

BEGIN GRADE
END GRADE
-L- Sta. 16+00.00
EL = 116.14'

EL = 117.44'
-L- Sta. 13+25.00
BEGIN RESURFACING

EL = 115.99'
-L- Sta. 16+25.00

END RESURFACING

-L- Sta. 13+50.00
EL = 117.57'

PI = 14+85.00

EL = 118.04'

(+)0.3500% (-)1.9000%

VC = 105'

K = 47

PI = 15+65.00

EL = 116.52'

(-)1.9000% (-)1.0811%

VC = 55'

K = 67V = 40 MPH
V = 40 MPH

L

(5/1/2018)
NWS 112.4'

(-)2.86%

SKEW 85

PROP. 3 @12'x6' RCBC

C STA. 14+71.5 -L-

(Buried 1')

3 @ 12'x6' RCBC

1' SILL

(-)0.94%

EL.=112.47'

PI -L- STA. 14+00 LT

EL.=112.0'

-L- STA. 14+50 LT

END SPECIAL LATERAL BASE DITCH

EL.=114.19'

-L- STA. 13+40 LT

BEGIN SPECIAL LATERAL BASE DITCH

3@12'x6' RCBC

CLASS I RIPRAP

(SEE DETAIL)

CHANNEL IMPROVEMENTS 

PROP. 32' OUTLET 

(SEE DETAIL)

CHANNEL IMPROVEMENTS 

PROP. 25' INLET 

SEE DETAIL B

CLASS B RIP RAP

TOE PROTECTION

RIPRAP

CLASS I

SEE DETAIL A

SPECIAL LATERAL BASE DITCH

BED ELEVATION (109.9')

EXCAVATE TO OUTLET

BED ELEVATION (109.9')

SET RIPRAP AT OUTLET

CLASS I RIPRAP

BOTTOM OF SCOUR HOLE

BED ELEVATION (109.9') TO

TRANSITION RIPRAP FROM OUTLET

TO EXISTING TERRAIN

OUTLET BED ELEVATION (109.9')

TRANSITION EXCAVATION FROM

TO EXISTING TERRAIN

OUTLET BED ELEVATION (109.9')

TRANSITION EXCAVATION FROM
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3@12'x6' RCBC

CLASS I RIPRAP

(SEE DETAIL)

CHANNEL IMPROVEMENTS 

PROP. 32' OUTLET 

(SEE DETAIL)

CHANNEL IMPROVEMENTS 

PROP. 25' INLET 

SEE DETAIL B

CLASS B RIP RAP

TOE PROTECTION

RIPRAP

CLASS I

SEE DETAIL A

SPECIAL LATERAL BASE DITCH

BED ELEVATION (109.9')

EXCAVATE TO OUTLET

BED ELEVATION (109.9')

SET RIPRAP AT OUTLET

CLASS I RIPRAP

BOTTOM OF SCOUR HOLE
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TRANSITION RIPRAP FROM OUTLET

TO EXISTING TERRAIN
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CONSTRUCTION SHEET 04

EROSION CONTROL FOR

CLEARING AND GRUBBING

NOTE:

     DRAINAGE OUTLETS.
     PLACE TEMPORARY ROCK SILT CHECKS TYPE - A AT

EC-04/CONST.04

Responsive People | Creative Solutions

www.rkk.com

Engineers | Construction Managers | Planners | Scientists    

NC License No. F-0112

Raleigh, North Carolina 27615-3960

8601 Six Forks Road, Forum 1,Suite 700

P: (919) 878-9560
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SPECIAL LATERAL BASE DITCH
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CLASS I

BED ELEVATION (109.9')

EXCAVATE TO OUTLET

BED ELEVATION (109.9')

SET RIPRAP AT OUTLET

CLASS I RIPRAP

BOTTOM OF SCOUR HOLE

BED ELEVATION (109.9') TO

TRANSITION RIPRAP FROM OUTLET

TO EXISTING TERRAIN

OUTLET BED ELEVATION (109.9')

TRANSITION EXCAVATION FROM

3@12'x6' RCBC

CLASS I RIPRAP

(SEE DETAIL)

CHANNEL IMPROVEMENTS 

PROP. 32' OUTLET 

(SEE DETAIL)

CHANNEL IMPROVEMENTS 

PROP. 25' INLET 

SEE DETAIL B

CLASS B RIP RAP

TOE PROTECTION

RIPRAP

CLASS I

SEE DETAIL A
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BED ELEVATION (109.9')
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NAD 83

-L- 14+73

NAD 83

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

   R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.

PHASE I PHASE II

CULVERT CONSTRUCTION SEQUENCE STA. 14+73 -L-

BP6.R010

DIKE

IMPERVIOUS

DIKE

IMPERVIOUS

DIKE

IMPERVIOUS

DIKE

IMPERVIOUS

8. COMPLETE FINAL ROADWAY GRADING.

7. REMOVE REMAINING SPECIAL STILLING BASIN(S).

 OF PROPOSED 3@12'X6' RCBC.
6. REMOVE IMPERVIOUS DIKES TO ALLOW FLOW THROUGH ALL BARRELS 

5. COMPLETE REMAINING CHANNEL AND STABILIZATION WORK.

4. CONSTRUCT REMAINING BARRELS OF PROPOSED 3@12'X6' RCBC. 

3. REMOVE REMAINING CMPA.

2. UTILIZE SPECIAL STILLING BASINS TO DEWATER WORK AREA.

 FIRST BARREL OF PROPOSED 3@12'X6' AND ISOLATE REMANING CMPA.
1. ADJUST IMPERVIOUS DIKES AS SHOWN TO ROUTE FLOW THROUGH 

EC-04A/CONST.04

6. BEGIN PHASE II.

5. COMPLETE CHANNEL AND STABILIZATION WORK FOR FIRST BARREL. 

4. CONSTRUCT SOUTHERNMOST BARREL OF PROPOSED 3@12'X6' RCBC.

3. REMOVE THE TWO SOUTHERNMOST CMPAS.

2. UTILIZE SPECIAL STILLING BASINS TO DEWATER WORK AREA.

  NORTHERN CMPA. 
  SOUTHERNMOST EXISTING CMPAS AND MAINTAIN FLOW THROUGH THE
1. INSTALL IMPERVIOUS DIKES AS SHOWN TO ISOLATE THE TWO 
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FOR CULVERT PLANS SEE SHTS. CU-1 THRU CU-10

8:1

8:1

8:1

8:1

-L-
15+00

N 6° 18' 22.6" E

-L- PC Sta.  12+69.66

-L- PT Sta.  16+10.20

END PROJECT

BEGIN PROJECT

-L- POT Sta.  16+73.46

GREU TL-3

GREU TL-3

GREU TL-3

GREU TL-3

-L- POT Sta. 16+25.00

-L- POC Sta.  13+25.00

SEE MILLING DETAIL
TIE TO EXISTING

PROPOSED GRADE

SEE MILLING DETAIL
TIE TO EXISTING

EXISTING GROUND

BEGIN GRADE
END GRADE
-L- Sta. 16+00.00
EL = 116.14'

EL = 117.44'
-L- Sta. 13+25.00
BEGIN RESURFACING

EL = 115.99'
-L- Sta. 16+25.00

END RESURFACING

-L- Sta. 13+50.00
EL = 117.57'

PI = 14+85.00

EL = 118.04'

(+)0.3500% (-)1.9000%

VC = 105'

K = 47

PI = 15+65.00

EL = 116.52'

(-)1.9000% (-)1.0811%

VC = 55'

K = 67V = 40 MPH
V = 40 MPH

L

(5/1/2018)
NWS 112.4'

(-)2.86%

SKEW 85

PROP. 3 @12'x6' RCBC

C STA. 14+71.5 -L-

(Buried 1')

3 @ 12'x6' RCBC

1' SILL

(-)0.94%

EL.=112.47'

PI -L- STA. 14+00 LT

EL.=112.0'

-L- STA. 14+50 LT

END SPECIAL LATERAL BASE DITCH

EL.=114.19'

-L- STA. 13+40 LT

BEGIN SPECIAL LATERAL BASE DITCH

3@12'x6' RCBC

SEE DETAIL B

CLASS B RIP RAP

TOE PROTECTION
SEE DETAIL A

SPECIAL LATERAL BASE DITCH

1

2

3

F

F
F

F

C

F

C

F

F

F

3@12'x6' RCBC

HP
-L- STA. 14+48.83

1.90%0.35%

CLASS I RIPRAP

(SEE DETAIL)

CHANNEL IMPROVEMENTS 

PROP. 32' OUTLET 

(SEE DETAIL)

CHANNEL IMPROVEMENTS 

PROP. 25' INLET 

SEE DETAIL B

CLASS B RIP RAP

TOE PROTECTION

RIPRAP

CLASS I

SEE DETAIL A

SPECIAL LATERAL BASE DITCH

BED ELEVATION (109.9')

EXCAVATE TO OUTLET

BED ELEVATION (109.9')

SET RIPRAP AT OUTLET

CLASS I RIPRAP

BOTTOM OF SCOUR HOLE

BED ELEVATION (109.9') TO

TRANSITION RIPRAP FROM OUTLET

TO EXISTING TERRAIN

OUTLET BED ELEVATION (109.9')

TRANSITION EXCAVATION FROM

TO EXISTING TERRAIN

OUTLET BED ELEVATION (109.9')

TRANSITION EXCAVATION FROM
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12' x 6' RCBC
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NOTES:

WOODS

WOODS

WOODS

WOODS

LOCATION SKETCH

BUCK CREEK

BUCK CREEK

EL. 110.0|EL. 110.1| EL. 109.9|

PROFILE ALONG { CULVERT

CLASS A CONCRETE

BARREL @

WING ETC.

REINFORCING STEEL

BARREL

    TOTAL

CY/FT C.Y.

C.Y.

LBS.

LBS.

WINGS ETC. LBS.

CULVERT EXCAVATION ------------------- LUMP SUM

C.Y.

STAGE I STRUCTURE QUANTITIES

     TOTAL

C.Y.SILLS

CLASS A CONCRETE

BARREL @

WING ETC.

REINFORCING STEEL

BARREL

    TOTAL

CY/FT C.Y.

C.Y.

LBS.

LBS.

WINGS ETC. LBS.

CULVERT EXCAVATION ------------------- LUMP SUM

C.Y.     TOTAL

STAGE II STRUCTURE QUANTITIES

C.Y.SILLS

0.94 40.4

HYDRAULIC DATA

OVERTOPPING FLOOD DATA

85° SKEW

CONCRETE BOX CULVERT

TRIPLE 12 FT. X 6 FT. 

 REPLACES CULVERT NO. 250029

CU_29-1

BASE HIGH WATER ELEVATION-----------115.8 

BASE DISCHARGE (Q100)-----------------1,100 C.F.S.

DRAINAGE AREA--------------------------5.77 SQ. MI.

DESIGN HIGH WATER ELEVATION----------115.0

FREQUENCY OF DESIGN FLOOD------------25 YR.

DESIGN DISCHARGE----------------------710 C.F.S.

OVERTOPPING---------------------------@ STA. 16+91.00 -L-

OVERTOPPING FLOOD ELEVATION---------116.0

FREQUENCY OF OVERTOPPING FLOOD-----100 YR. +

OVERTOPPING DISCHARGE---------------1,250 C.F.S.

BENCH MARK: BM #1 STA. 14+11.9 -L-, 105.7' LT, BENCH TIE IN 18" OAK TREE, N 463726, E 2091214, EL. 115.55; NAVD 88

SHEET 1 OF 10

85°00'00"
 

STA. 14+71.50 -L-

(TYP.)

ALL BARRELS

1' SILL IN

ROADWAY SLOPES = 3:1

BED ELEVATION AT STA. 14+71.5 -L- = 108.95

FOR UTILITY INFORMATION, SEE UTILITY PLANS AND SPECIAL PROVISIONS

-L-

-L-

0.9

14.6

55.9

13,628

726

14,354

FOUNDATION CONDITIONING MATERIAL --- 50.0 TONS

3.20

1.8

14.6

28,192

726

28,918

137.6

154.0

FOUNDATION CONDITIONING MATERIAL --- 80.4 TONS

EL. 110.3|
EL. 107.6|

CHANNEL IMPROVEMENT

PROPOSED 25' INLET 

CHANNEL IMPROVEMENT

PROPOSED 32' INLET 

CAMBER OF BOX CULVERT IS NOT REQUIRED.

STANDARD SPECIFICATIONS.
MATERIAL. BACKFILL UNDERCUT AREAS WITH FOUNDATION CONDITIONING MATERIAL IN ACCORDANCE WITH SECTION 414 OF THE 
UNDERCUT SOFT/LOOSE ALLUVIAL SOIL THAT MAY BE ENCOUNTERED BENEATH THE BOTTOM OF THE FOUNDATION CONDITIONING

FOUNDATION CONDITIONING MATERIAL IN ACCORDANCE WITH SECTION 414 OF THE STANDARD SPECIFICATIONS.
EXCAVATE A MINIMUM OF 12 INCHES BELOW THE BOTTOM OF THE CULVERT AND WINGS BEARING ELEVATIONS AND REPLACE WITH 

EXTRA WEIGHT OF STEEL DUE TO SPLICES WILL BE PAID FOR BY THE CONTRACTOR.
STEEL IN THE BOTTOM SLAB MAY BE SPLICED AT THE PERMITTED CONSTRUCTION JOINT AT THE CONTRACTOR'S OPTION.

LOCATION OF JOINTS SHALL BE SUBJECT TO APPROVAL OF THE ENGINEER.
TRANSVERSE CONSTRUCTION JOINTS SHALL BE USED IN THE BARREL, SPACED TO LIMIT THE POURS TO A MAXIMUM OF 70 FEET.

FOR CULVERT DIVERSION DETAILS AND PAY ITEM, SEE EROSION CONTROL PLANS.

NO PRECAST BOX CULVERT OPTION WILL BE ALLOWED.

FOR SUBMITTAL OF WORKING DRAWINGS, SEE SPECIAL PROVISIONS.

FOR GROUT FOR STRUCTURES, SEE SPECIAL PROVISIONS. 

FOR CRANE SAFETY, SEE SPECIAL PROVISIONS. 

FOR FALSEWORK AND FORMWORK, SEE SPECIAL PROVISIONS.

THE EXPANSION JOINT.
A 3 FOOT STRIP OF FILTER FABRIC SHALL BE ATTACHED TO THE FILL FACE OF THE WINGS COVERING THE ENTIRE LENGTH OF 

SHOWN ON THE PLANS. EXTRA WEIGHT OF STEEL DUE TO THE SPLICES SHALL BE PAID FOR BY THE CONTRACTOR.
WALL ABOVE THE LOWER WALL CONSTRUCTION JOINT. THE SPLICE LENGTH SHALL BE AS PROVIDED IN THE SPLICE LENGTH CHART 
AT THE CONTRACTOR'S OPTION, HE MAY SPLICE THE VERTICAL REINFORCING STEEL IN THE INTERIOR FACE OF THE EXTERIOR 

DIMENSIONS FOR WING LAYOUT AS WELL AS ADDITIONAL REINFORCING STEEL EMBEDDED IN BARREL ARE SHOWN ON WING SHEET.

PROPERLY TAKE CARE OF THE FILL.
THE RESIDENT ENGINEER SHALL CHECK THE LENGTH OF CULVERT BEFORE STAKING IT OUT TO MAKE CERTAIN IT WILL 

    3. STAGE I AND II ROOF SLAB.

      FOR FULL HEIGHT.
    2. THE REMAINING PORTION OF STAGE II WALLS TO THE PERMITTED CONSTRUCTION JOINT AND STAGE II WINGS 

    1. STAGE II WING FOOTINGS, CURTAIN WALL, AND FLOOR SLAB INCLUDING 4" OF STAGE II VERTICAL WALLS.

CONCRETE IN STAGE II CULVERT TO BE POURED IN THE FOLLOWING ORDER:

      WINGS FOR FULL HEIGHT.
    2. THE REMAINING PORTIONS OF STAGE I WALLS TO THE PERMITTED CONSTRUCTION JOINT AND STAGE I 

1. STAGE I WING FOOTINGS, CURTAIN WALL, AND FLOOR SLAB INCLUDING 4" OF STAGE I VERTICAL WALLS.

CONCRETE IN STAGE I CULVERT TO BE POURED IN THE FOLLOWING ORDER:

FOR OTHER DESIGN DATA AND NOTES, SEE STANDARD NOTES SHEET.

3" ~ WEEP HOLES INDICATED TO BE IN ACCORDANCE WITH THE SPECIFICATIONS.

DESIGN FILL------------------------- 1.6 FT. (MAX.), 0.9 FT. (MIN.)

ASSUMED LIVE LOAD ---------- HL-93 OR ALTERNATE LOADING.

AND DETAIL)

(ROADWAY PAY ITEM

TO BE REMOVED

EXISTING CULVERT

FABRIC (TYP.)

W/GEOTEXTILE

RIP RAPCLASS I 

PAY ITEM) (TYP.)

(RDY. DETAIL AND 

PROPOSED GUARDRAIL
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HL-93 (INVENTORY)

HL-93 (OPERATING)

HS-20 (INVENTORY)

HS-20 (OPERATING)

LOAD

DESIGN
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 LOAD

LEGAL

SNS5A

SNS6A

SNS7B

TNT4A

TNT6A

TNT7A

TNT7B

TNAGT5A

TNAGT5B

1.40

N/A

N/A

36.000

36.000

13.500

20.000

22.000

34.925

35.550

39.950

42.000

42.000

42.000

41.600

45.000

43.000

33.000

45.000

27.250

33.075

1

2

1.40

1.40

1.40

1.40

1.40

1.40

1.40

1.40

1.40

1.40

1.40

1.40

1.40

1.40

1.40

STANDARD

BOX CULVERTS
REINFORCED CONCRETE

LRFR SUMMARY FOR

#

1

2

3

* *  SEE CHART FOR VEHICLE TYPE

LEGAL LOAD RATING * *

CONTROLLING LOAD RATING

DESIGN LOAD RATING (HL-93)

DESIGN LOAD RATING (HS-20)

NOTES:

COMMENTS:

4.

 

3.

 

2.

 

1.

 

RATING FACTORS ARE BASED ON THE STRENGTH I LIMIT STATES.

LOAD TYPE

1.25

FACTOR

MAX

0.90

FACTOR

MIN 

LOAD FACTORS:

DESIGN LOAD RATING FACTORS

g

(NON-INTERSTATE TRAFFIC)

VEHICLE (EV)

EMERGENCY EV2

EV3

28.750

43.000

1.30

1.30

DC

1.50 0.65DW

1.30 0.90EV

1.35 0.90EH

1.35 0.90ES

1.75 --LS

1.00 --WA

4 EMERGENCY VEHICLE LOAD RATING * *

1

2

BOX 1 BOX 2 BOX 3

SUMMARY FOR REINFORCED CONCRETE BOX CULVERTS
LOAD AND RESISTANCE FACTOR RATING (LRFR) 
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LRFR SUMMARY

(LOOKING DOWNSTREAM)

CU_29-2

STD. NO. LRFR5

3

4

1.45 1.80 6.0 1.45 11.9

1.88

1.70

2.21

2.72

2.55

2.72

1.53

1.89

1.76

1.75

1.74

2.75

1.89

1.77

1.82

1.72

1.82

1.84

1.73

1.78

1.14

61.2

79.4

36.7

50.9

50.9

41.8

66.1

62.6

69.8

73.2

90.8

62.4

73.6

76.2

74.6

78.1

82.9

77.7

51.2

49.1

2.33

1.70

2.21

2.72

2.55

2.72

1.85

2.13

2.06

2.07

2.05

2.75

2.25

2.07

2.16

2.03

2.25

2.21

2.21

1.78
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TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB
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3" ~ WEEP HOLES @ 10'- 0" | CTS.
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6
"

1'-3"

9
"

3
"

ROADWAY FILL  SLOPE 3:1

1
0
"

CONST. JT.

ROADWAY FILL  SLOPE 3:1

3-#8 S4 BARS

CONST. JT.

PERMITTED

6
"

6
"

FOR 3:1 FILL

WING SLOPEFOR 3:1 FILL

WING SLOPE

TOTAL CULVERT LENGTH = 43'-0"

FOR ROADWAY WIDTHS, SEE ROADWAY PLANS

21'-6" 21'-6"

@ 3" CTS.

4-#5 G1 BARS

@ 3" CTS.

4-#5 G1 BARS

#5 B1 BARS STREAM FACE

#5 B2 BARS FILL FACE

EL. 108.95

FACE STAGGERED

#5 B3 BARS EACH

CULVERT SECTION NORMAL TO ROADWAY

EXTERIOR WALL INTERIOR WALL

BARS

3-#8 S4

UPSTREAM END ONLY

6" BEVEL

END ELEVATION

85° SKEW

CONCRETE BOX CULVERT

TRIPLE 12 FT. X 6 FT. 
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@ GRADE 0.30 %

(TYP.)

4'-0"

FLOOR SLAB

CONST. JT.

WING FOOTING

THICKER THAN FOOTING)

AND FLOOR SLAB WHEN SLAB IS

(CONNECTION OF WING FOOTING

FLOOR SLAB

WING FOOTING

DETAIL

3-#8 ``S'' BARS

EL. 109.01

INLET

EL. 108.88

OUTLET

3-#8 ``S'' BARS
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6
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STA. 14+71.50 -L-

85°00'00"

(TYP. EA. END)

FLOOR SLAB

5" CTS. TOP OF 

3-#8 S2 BARS AT 

95°00'00"
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PLAN FLOOR SLAB

STAGE I

CONST. JT.

TOP OF FLOOR SLAB

71-#7 A200 BARS AT 7" CTS. 

BOTTOM OF FLOOR SLAB

71-#7 A400 BARS AT 7" CTS. 

73-#5 B1 BARS AT 7" CTS. STREAM FACE

73-#5 B2 BARS AT 7" CTS. FILL FACE

EACH EXTERIOR WALL (SEE BARREL SECTION)

73-#8 A2 BARS AT 7" CTS. CORNER BARS 

CU_29-4

7"

7"

#5 B3 (TYP.)

#5 A3 (TYP.)

STAGGERED EACH INTERIOR WALL

#5 B3 BARS @ 7" CTS. EACH FACE & #5 A3 @ 7" CTS.
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TOP OF FLOOR SLAB (TYP. EA. END)

#7 A201, #7 A202 BARS AT 7" CTS. 

BOTTOM OF FLOOR SLAB (TYP. EA. END)

#7 A401, #7 A402 BARS AT 7" CTS. 

W1 W2

STAGE I

85° SKEW

CONCRETE BOX CULVERT

TRIPLE 12 FT. X 6 FT. 
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STAGE II

85°00'00"
95°00'00"

{ CULVERT

CONST. JT.

73-#5 B1 BARS AT 7" CTS. STREAM FACE

73-#5 B2 BARS AT 7" CTS. FILL FACE

BOTTOM OF FLOOR SLAB

#7 A254-#7 A256 BARS AT 7" CTS.

TOP OF FLOOR SLAB

#7 A454-#7 A456 BARS AT 7" CTS.

TOP OF FLOOR SLAB

70-#7 A250 BARS AT 7" CTS. 

BOTTOM OF FLOOR SLAB

70-#7 A450 BARS AT 7" CTS. 

CU_29-5

7"

7"

TOP OF FLOOR SLAB

#7 A251-#7 A253 AT 7" CTS. 7"

7"

BOTTOM OF FLOOR SLAB

#7 A451-#7 A453 AT 7" CTS.

EXTERIOR WALL (SEE BARREL SECTION)

73-#8 A2 BARS AT 7" CTS. CORNER BARS 

(TYP. EA. END)

(SPLICE TO #8 S2 BARS)

5" CTS. TOP OF FLOOR SLAB

3-#8 S3 BARS AT 

STAGGERED EACH INTERIOR WALL

#5 B3 BARS @ 7" CTS. EACH FACE

PLAN FLOOR SLAB
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(TYP. EA. END)

ROOF SLAB

5" CTS. BOTTOM OF

3-#8 S4 BARS AT 
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EACH EXTERIOR WALL (SEE BARREL SECTION)

73-#8 A1 BARS AT 7" CTS. CORNER BARS 
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STAGE II

85°00'00"
95°00'00"

{ CULVERT

BOTTOM OF ROOF SLAB

68-#7 A100 BARS AT 7" CTS. 

CU_29-6

7"

7"

(TYP. EA. END)

IN HEADWALL

4-#5 G1 AT 3" CTS.

PLAN ROOF SLAB
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TOP OF ROOF SLAB

68-#7 A300 BARS AT 7" CTS. 

BOTTOM OF ROOF SLAB (TYP. EA. END)

#7 A101-#7 A105 BARS AT 7" CTS. 

TOP OF ROOF SLAB (TYP. EA. END)

#7 A301-#7 A305 BARS AT 7" CTS. 

W2
W1

W1 W2

STAGE II

85° SKEW

CONCRETE BOX CULVERT

TRIPLE 12 FT. X 6 FT. 
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SPLICE LENGTHS

BAR SIZE SPLICE LENGTHS

C1 #4 2'-5"

B1

B2

BAR TYPE

VERTICAL LEG

6" RAD.

1

(T
Y
P
.)

9•
"

DIMENSIONS ARE OUT TO OUT

#5

#5

BAR NO. SIZE TYPE LENGTH WEIGHT

REINFORCING STEEL

BAR NO. SIZE TYPE LENGTH WEIGHT

BILL OF MATERIAL (STAGE I)

REINFORCING STEEL

BILL OF MATERIAL (STAGE II)

RIGHT ANGLE SECTION OF BARREL
THERE ARE 124 ``C'' BARS IN SECTION OF BARREL

A100 BARS

A300 BARS
A1 BARS

(C.H.C.U.) @ 3'-0" CTS.

HIGH CHAIR UPPER

*  ALL CONTINUOUS

A200 BARS

A2 BARS

B2 BARS

B1 BARS

3" ~ WEEP HOLES

A400 BARS CONST. JT.

PERMITTED

BARS

B3

STAGE I

STAGE II

CONSTRUCTION SEQUENCE

85° SKEW

CONCRETE BOX CULVERT

TRIPLE 12 FT. X 6 FT. 

CU_29-7
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3'-0"

C.H.C.U.

* 7" HIGH 

*  7" HIGH C.H.C.U.
(TYP. STAGE I)

CONST. JT.

(TYP. STAGE II)

CONST. JT.

PERMITTED

CONST. JT. A450 BARS

A250 BARS

28,192 LBS.
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12'-0" 12'-0" 12'-0"

4-#6 D1 4-#6 D1 4-#6 D1
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3'-0"

(TYP.)

3'-0"

Responsive People | Creative Solutions

Raleigh, North Carolina 27615 | NC License No. F-0112

8601 Six Forks Road, Forum 1 Suite 700

P: (919) 878-9560 85° SKEW

CONCRETE BOX CULVERT

TRIPLE 12 FT. X 6 FT. 

CU_29-8

SILL PLAN

(TYP.)

PREVENT BOND

ROOFING FELT TO

2 LAYERS OF 30 LB.

SECTION THROUGH SILL

AFTER SLAB HAS BEEN FLOAT FINISHED.

* DOWELS MAY BE PUSHED INTO GREEN CONCRETE

(TYP.)

ELEVATION

STREAM BED

SLAB

BOTTOM 

FLOW

END

INLET

END

OUTLET

FLOW

FLOW

SILL HEIGHT

PER SPECIFICATIONS TO 1'-0" 

BACKFILL WITH NATIVE MATERIAL

SILL HEIGHT

PER SPECIFICATIONS TO 1'-0" 

BACKFILL WITH NATIVE MATERIAL

SILL HEIGHT

PER SPECIFICATIONS TO 1'-0" 

BACKFILL WITH NATIVE MATERIAL

FLOW

FLOW

SILL (TYP.)

1'-0" HIGH

FLOW

SILL (TYP.)

1'-0" HIGH
(TYP.)

FELT TO PREVENT BOND

2 LAYERS OF 30 LB. ROOFING 

SILL ELEVATION

(TYP.) 

* #6 D1 BARS 

CONSTRUCTION.

MATERIAL THAT IS EXCAVATED FROM THE STREAM BED OR FLOODPLAIN AT THE PROJECT SITE DURING CULVERT 

ADVERSE EFFECTS TO AQUATIC LIFE, AQUATIC LIFE PASSAGE, OR WATER QUALITY. NATIVE MATERIAL CONSISTS OF 

MATERIAL IS REQUIRED TO SUPPLEMENT THE NATIVE MATERIAL. THE CHOSEN BACKFILL MATERIAL SHALL NOT HAVE 

IN CONSULTATION WITH DEO STAFF, DETERMINES THAT (1) THE NATIVE MATERIAL IS UNSUITABLE, OR (2) ADDITIONAL 

TO CONDUCTING THE BACKFILL ACTIVITY. BACKFILL SHALL CONSIST OF ONLY NATIVE MATERIAL UNLESS THE ENGINEER, 

THE ENGINEER, IN CONSULTATION WITH DEO STAFF, SHALL REVIEW ALL MATERIAL TO BE USED AS BACKFILL PRIOR 

NOTE:
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16'-9"

``Z'' BARS @ 1'-0" CTS. (TOP OF FOOTING

4-#4 Z4, 4-#4 Z3, 4-#4 Z2, 4-#4 Z13"
3"

``Z'' BARS @ 1'-0" CTS. (TOP OF FOOTING)

2-#4 Z5, 3-#4 Z6, 4-#4 Z7, 4-#4 Z8, 4-#4 Z9

4
†
"

11
'-
3
Ž

"

``V'' BARS @ 1'-0" CTS.

3-#4 V6, 3-#4 V5, 3-#4 V4, 3-#4 V3, 2-#4 V2, 2-#4 V13"

``N'' BARS @ 1'-0" CTS.

3-#4 N6, 3-#4 N5, 3-#4 N4, 3-#4 N3, 2-#4 N2, 2-#4 N1

``N'' BARS @ 1'-0" CTS.

3-#4 N7, 3-#4 N8, 4-#4 N9, 4-#4 N10, 4-#4 N11 3"

3
'-
6
"

1'-6"

``V'' BARS @ 1'-0" CTS.

3-#4 V7, 3-#4 V8, 4-#4 V9, 4-#4 V10, 4-#4 V11 3"
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``Z'' BARS

(TYP.)

``T'' BARS

``V'' BARS

FACE

STREAM

FACE

FILL

``N'' BARS

V6

V5

JT.

CONST.

V4

V1

N6 N5 N4 N1

H2

H1

2-#4 H4

3-#6 S1*

Z4
Z3

Z2 Z1

N6

N1

#5 T1

V9V7

N9N7

H6

H5

2-#4 H9

3-#6 S1*

Z5 Z7

Z8
Z9

N5

BAR TYPES

ALL BAR DIMENSIONS ARE OUT TO OUT.

HK.

6" RAD.

2
'-

0
"

1'-2†"

1
'-

7
"

1'-3"

1

3

4

2'
-0

"

1'-7"

1
'-

2
†

"

1'-3"

2

9
•
"

Z8 3'-0" 6"

Z7 3'-7" 6"

Z6 4'-1" 6"

Z5 4'-6" 6"

Z4 2'-5" 6"

Z3 3'-0" 6"

Z2 3'-7" 6"

Z1 4'-3" 6"

7
'-

2
•

"
N
1

6
'-

9
•

"
N
2

6
'-

0
•

"
N
3

N
4

4
'-

7
•

"
N
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N
6

7
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1
•

"
N
7

6
'-

6
•

"
N
8

BILL OF MATERIAL

BAR NO. SIZE TYPE LENGTH WEIGHT

LBS

FOR 4 WINGS

REINFORCING STEEL

                 TOTAL

    2 END CURTAIN WALLS

    2 HEADWALLS

    4 WINGS

CLASS A CONCRETE

CY

CY

CY

CY

SLAB & FOOTING

S1 @ BOTTOM OF FLOOR

#5 T2

8"

*

N3

V3 V2

V7 V8 V10 V11

Z6

N8 N10 N11

N11

N
9

5
'-

7
•

"

Z9 2'-5" 6"

4
'-

9
•

"

3
'-

9
•

"

N
1
0

N
1
1

H7

TYPICAL WING SECTION

JT. MAT'L

À 1" EXP. 

PLAN W1

PLAN W2

JT. MAT'L

À 1" EXP. 

JT. MAT'L

À 1" EXP. 

ELEVATION W2 ELEVATION W1

(TYP.)

H8

(TYP.)

H3

JT. MAT'L

À 1" EXP. 

N2

JT.

CONST.

85° SKEW

H = 6'-0"        SLOPE 3:1

CONCRETE BOX CULVERT

WINGS FOR

CU_29-9

JT.

CONST.

PLOT SCALE: 2.2857

Z9

Z8

Z7

Z6

Z5

Z4

Z3

Z2

Z1

V11

V10

V9

V8

V7

V6

V5

V4

V3

V2

V1

T2

T1

S1

N11

N10

N9

N8

N7

N6

N5

N4

N3

N2

N1

H9

H8

H7

H6

H5

H4

H3

H2

H1

8

8

8

6

4

8

8

8

8

8

8

8

6

6

6

6

6

6

4

4

6

6

12

8

8

8

6

6

6

6

6

6

4

4

4

20

4

4

12

4

20

4

12

#4

#4

#4

#4

#4

#4

#4

#4

#4

#4

#4

#4

#4

#4

#4

#4

#4

#4

#4

#4

#5

#5

#6

#4

#4

#4

#4

#4

#4

#4

#4

#4

#4

#4

#4

#4

#4

#4

#4

#4

#4

#4

#4

4

4

4

4

4

4

4

4

4

STR.

STR.

STR.

STR.

STR.

STR.

STR.

STR.

STR.

STR.

STR.

.STR

STR.

STR.

3

3

3

3

3

3

3

3

3

3

3

STR.

2

STR.

STR.

STR.

STR.

1

STR.

STR.

3.6

5.2

1,452
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(SHT 1)

ASSEMBLY (TYP.)

PRESET ANCHOR

STA. 14+71.50 -L-

A
A

A
A

6
'-

3
" 

C
T

S
.

6
'-

3
" 

C
T

S
.

6
'-

3
" 

C
T

S
.

6
'-

3
" 

C
T

S
.

À CULVERT

(TYP.)

ANCHOR ASSEMBLY

À GUARDRAIL

STD. NO. GRA1

NO. 6 GAGE WIRE

S
L

A
B

C
L
.

STANDARD SPECIFICATIONS.

THE 1" ~ BOLT IS 21.8 KIPS.  FOR ADHESIVELY ANCHORED ANCHOR BOLTS OR DOWELS, SEE 

ANCHOR ASSEMBLY.  LEVEL TWO FIELD TESTING IS REQUIRED, AND THE YIELD LOAD OF 

THE CONTRACTOR MAY USE ADHESIVELY ANCHORED ANCHOR BOLTS IN PLACE OF GUARDRAIL

A MINIMUM.

ASSEMBLY.  CARE SHOULD BE TAKEN TO KEEP THE SHIFTING OF REINFORCING STEEL TO 

SLAB REINFORCING STEEL MAY BE SHIFTED AS NECESSARY TO CLEAR GUARDRAIL ANCHOR 

ITEMS.

PAYMENT FOR GUARDRAIL, POSTS, AND POST BASE PLATES IS INCLUDED IN ROADWAY PAY 

AT THE CONTRACTOR'S OPTION, FERRULES WITH OPEN OR CLOSED ENDS MAY BE USED.

MANUFACTURER.

FERRULES TO BE PLUGGED DURING POURING OF SLAB AS RECOMMENDED BY THE

SHALL BE INCLUDED IN THE UNIT CONTRACT PRICE BID FOR CLASS ``A'' CONCRETE.

THE COST OF THE GUARDRAIL ANCHOR ASSEMBLY FOR CULVERTS COMPLETE IN PLACE, 

THREADS MAY BE RECUT AS NECESSARY TO INSURE FIT.

GUARDRAIL ANCHOR ASSEMBLY WITH BOLTS SHALL BE ASSEMBLED IN THE SHOP.  BOLT

     STRENGTH OF 90,000 PSI IS ACCEPTABLE.

     OF 100,000 P.S.I.  AS AN OPTION, A  ‹" ~ WIRE STRUT WITH A MINIMUM TENSILE

     ARE MINIMUM ALLOWABLE SIZE AND SHALL HAVE A MINIMUM TENSILE STRENGTH

C.    WIRE STRUTS SHOWN IN THE GUARDRAIL ANCHOR ASSEMBLY FOR CULVERTS DETAIL

     ALTERNATE SHALL BE APPROVED BY THE ENGINEER.)

     OR EXCEED THE MECHANICAL REQUIREMENTS OF ASTM A307. THE USE OF THIS 

     FOR THE 1" • X 2 ‚" GALVANIZED BOLTS AND WASHERS. THEY SHALL CONFORM TO 

     OPTION, STAINLESS STEEL BOLTS AND WASHERS MAY BE USED AS AN ALTERNATE 

     OF ASTM A307.  BOLTS AND WASHERS SHALL BE GALVANIZED. (AT THE CONTRACTOR'S 

B.    4 - 1" • X 2‚" BOLTS WITH WASHERS, BOLTS SHALL CONFORM TO THE REQUIREMENTS 

     GRADE 12L14 AND SHALL HAVE A MINIMUM LENGTH OF THREADS OF 2•".

A.    FERRULES SHALL BE MADE FROM STEEL MEETING THE REQUIREMENTS OF AASHTO M169,

COMPONENTS :

THE GUARDRAIL ANCHOR ASSEMBLY FOR CULVERTS SHALL CONSIST OF THE FOLLOWING

NOTES

2" 2"

1
‚

"

7" 7"

1
‚

"

4"

‚
" 

T
Y

P
.

.375" • WIRE STRUT

.265" • WIRE STRUT

ROUND WASHER.

FIT 1" • X 2‚" BOLT WITH 

THREADED STEEL FERRULE TO

1'-2"

1'-2"

4
"

(TYP.)

R.P.W.

WELD

TACK

STEEL.  SEE SPECIFICATIONS.

FOR SUPPORTS FOR REINFORCING

REQUIREMENTS AS SPECIFIED

THIS SUPPORT SHALL MEET THE

(MAXIMUM OF ‚" )

SHIM IF NECESSARY

7"7"

NO. 6 GAGE WIRE

.265" • WIRE STRUT

.375" • WIRE STRUT

{ GUARDRAIL POST

ANCHOR ASSEMBLY

À POST AND GUARDRAIL

S
L

A
B
 

T
H
I

C
K

N
E

S
S

B

B

-L-

POST

À GUARDRAIL

85°00'00"

PLAN OF CULVERT GUARDRAIL ANCHOR ASSEMBLY SPACING

SECTION A-A SECTION B-B

GUARDRAIL ANCHOR ASSEMBLY FOR CULVERTS

ELEVATION SIDE VIEW

PLAN

1
'-

1
‚

"
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STANDARD

FOR CULVERT

GUARDRAIL ANCHOR ASSEMBLY

ANCHORAGE DETAILS FOR

3
 
S
P

A
. 

@

3
 
S
P

A
. 

@

3
 
S
P

A
. 

@

3
 
S
P

A
. 

@

* 16'-1"

* 16'-1"

* THIS DIMENSION TO BE VERIFIED BY THE ENGINEER.
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STRUCTURAL STEEL:

ETC. IN CASTING SUPERSTRUCTURES:

ALLOWANCE FOR DEAD LOAD DEFLECTION, SETTLEMENT, 

REINFORCING STEEL:

HANDRAILS AND POSTS:

SPECIAL NOTES:

STRESS IN EXTREME FIBER OF

IMPACT ALLOWANCE

LIVE LOAD

27,000 LBS. PER SQ. IN.

20,000 LBS. PER SQ. IN.

DESIGN DATA:

SPECIFICATIONS

JANUARY, 1990

DOWELS:

MATERIAL AND WORKMANSHIP:

CONCRETE:

EQUIVALENT FLUID PRESSURE OF EARTH - - - - -

OF TIMBER

COMPRESSION PERPENDICULAR TO GRAIN

CONCRETE IN COMPRESSION

CONCRETE IN SHEAR SEE A.A.S.H.T.O.

CONCRETE CHAMFERS:

24,000 LBS. PER SQ. IN.

27,000 LBS. PER SQ. IN.

  STRUCTURAL STEEL - AASHTO M270 GRADE 36

- AASHTO M270 GRADE 50W

- AASHTO M270 GRADE 50

REV. 6-16-95   EEM  ( ) RGW

ENGLISH

REV. 8-16-99   RWW  ( ) LES

REV.  5-7-03  RWW  ( ) JTE

REV.  5-1-06  TLA  ( ) GM STD. NO. SN
REV.  10-1-11  MAA  ( ) GM

SEE A.A.S.H.T.O.

 

SEE PLANS

 

A.A.S.H.T.O. (CURRENT)

BE HOT ROLLED.

    STEEL SHEET PILING FOR PERMANENT OR TEMPORARY APPLICATIONS SHALL

N. C. DEPARTMENT OF TRANSPORTATION.

THE 2018 ``STANDARD SPECIFICATIONS FOR ROADS AND STRUCTURES" OF THE

PROVISIONS,  ALL MATERIAL AND WORKMANSHIP SHALL BE IN ACCORDANCE WITH

    EXCEPT AS MAY OTHERWISE BE SPECIFIED ON PLANS OR IN THE SPECIAL

BE USED FOR SLOPE PROTECTION AND RIP RAP.

ABUTMENT BACKWALLS, AND APPROACH SLABS; AND CLASS B CONCRETE SHALL

CLASS AA CONCRETE SHALL BE USED IN BRIDGE SUPERSTRUCTURES,

USED FOR ALL PORTIONS OF ALL STRUCTURES WITH THE EXCEPTION THAT:

    UNLESS OTHERWISE REQUIRED ON PLANS, CLASS A CONCRETE SHALL BE

WITH A FINISHING STONE OR TOOL UNLESS OTHERWISE REQUIRED ON PLANS.

AND TOPS OF CURBS AND SIDEWALKS SHALL BE ROUNDED TO A ‚" RADIUS

ON PLANS; AND CORNERS OF EXPANSION JOINTS IN THE ROADWAY FACES

SHALL BE ROUNDED WITH A ‚" FINISHING TOOL UNLESS OTHERWISE REQUIRED

INTO CURB FORMS;  CORNERS OF TRANSVERSE FLOOR EXPANSION JOINTS 

TOP CORNERS OF CURBS MAY BE ROUNDED TO 1•" RADIUS WHICH IS BUILT

STRUCTURES SHALL BE CHAMFERED ƒ" WITH THE FOLLOWING EXCEPTIONS:

    UNLESS OTHERWISE NOTED ON THE PLANS, ALL EXPOSED CORNERS ON 

PLACE WITH 1:2 CEMENT MORTAR.

BE EMBEDDED AT LEAST 12" INTO THE OLD CONCRETE AND GROUTED INTO 

    DOWELS WHEN INDICATED ON PLANS AS FOR CULVERT EXTENSIONS, SHALL

FALSEWORK OR FORMS IS STARTED.

BE SUBMITTED TO THE ENGINEER FOR APPROVAL BEFORE CONSTRUCTION OF THE 

AND ANY STRUCTURE OR PARTS OF A STRUCTURE AS NOTED ON THE PLANS SHALL 

     DETAILED DRAWINGS FOR FALSEWORK OR FORMS FOR BRIDGE SUPERSTRUCTURE

CONSTRUCTION ELEVATIONS FURNISHED BY THE ENGINEER.

SHALL CONFORM TO THE PROFILE AND ELEVATIONS SHOWN ON THE PLANS AND

ELEVATIONS SHOWN.  AFTER REMOVAL OF THE FALSEWORK, THE FINISHED STRUCTURES

AND PERMANENT CAMBER WHICH SHALL BE PROVIDED FOR IN ADDITION TO THE

ALLOWANCE SHALL BE MADE FOR DEAD LOAD DEFLECTIONS, SETTLEMENT OF FALSEWORK,

     IN SETTING FALSEWORK AND FORMS FOR REINFORCED CONCRETE SPANS, AN 

ACTUAL BEAM CAMBER.

TO COMPENSATE FOR DEAD LOAD DEFLECTION, VERTICAL CURVE ORDINATE, AND 

BOTTOM OF TOP FLANGES, DEPTH OF SLAB BETWEEN BEARINGS SHALL BE ADJUSTED 

ORDINATE, AND ACTUAL BEAM CAMBER.  WHERE BOTTOM OF SLAB IS IN LINE WITH 

BETWEEN BEARINGS TO COMPENSATE FOR DEAD LOAD DEFLECTIONS, VERTICAL CURVE

UP TO THE SLAB, THE VERTICAL DIMENSIONS OF THE BLOCKS SHALL BE ADJUSTED

FOR THE ELEVATIONS SHOWN.  WHERE BLOCKS ARE SHOWN OVER BEAMS FOR BUILDING

GIRDER BRIDGES, ADJUSTMENTS SHALL BE MADE DUE TO THE DEAD LOAD DEFLECTIONS

ON PLANS.  IN SETTING FORMS FOR STEEL BEAM BRIDGES AND PRESTRESSED CONCRETE

DEFLECTIONS ARE DIMENSIONS AT CENTER LINE OF BEARING UNLESS OTHERWISE NOTED

     ALL DIMENSIONS WHICH ARE GIVEN IN SECTION AND ARE AFFECTED BY DEAD LOAD

SLABS, CURBS AND PARAPETS SHALL CONFORM TO THE GRADE OR CURVE.

     BRIDGES SHALL BE BUILT ON THE GRADE OR VERTICAL CURVE SHOWN ON PLANS.

BE LAPPED TO LOCK LEGS ON ADJOINING PIECES.

LINES, THEY SHALL BE SO PLACED THAT THE ENDS OF THE SUPPORTING WIRES SHALL

INDICATED ON THE PLANS.  WHEN BAR SUPPORT PIECES ARE PLACED IN CONTINUOUS

     WIRE BAR SUPPORTS SHALL BE PROVIDED FOR REINFORCING STEEL WHERE

TO OUT AS INDICATED ON PLANS.

IN THE PLANS.  DIMENSIONS ON BAR DETAILS ARE TO CENTERS OF BARS OR ARE OUT

PLACEMENT OF REINFORCING ARE TO CENTERS OF BARS UNLESS OTHERWISE INDICATED

     ALL REINFORCING STEEL SHALL BE DEFORMED.  DIMENSIONS RELATIVE TO

OR METALLIZING.

EQUIVALENT FLAT SURFACE AT A SUITABLE ANGLE PRIOR TO PAINTING, GALVANIZING,

ROUNDED BY SUITABLE MEANS TO A RADIUS OF APPROXIMATELY ˆINCH OR

SURFACES,ALL SHARP EDGES AND ENDS OF SHAPES AND PLATES SHALL BE SLIGHTLY

      WITH THE SOLE EXCEPTION OF EDGES AT SURFACES WHICH BEAR ON OTHER 

ELECTROSLAG WELDING WILL NOT BE PERMITTED.

TO THE REQUIREMENTS OF THE CURRENT ANSI/AASHTO/AWS " BRIDGE WELDING CODE".

EQUAL TO 2 TIMES THE FLANGE THICKNESS.  THE SIZE OF FILLET WELDS SHALL CONFORM

DO NOT EXCEED A WIDTH EQUAL TO THE FLANGE WIDTH LESS 2" OR A THICKNESS

EQUIVALENT AREA PROVIDED THESE PLATES ARE AT LEAST Š" IN THICKNESS AND

SUBSTITUTE FOR THE COVER PLATES DESIGNATED ON THE PLANS COVER PLATES OF THE

PLATE IS IN CONTACT WITH BEARING PLATE, THE CONTRACTOR MAY, AT HIS OPTION,

     EXCEPT AT THE INTERIOR SUPPORTS OF CONTINUOUS BEAMS WHERE THE COVER

BE PROVIDED.  THE MAXIMUM SPACING SHALL BE 2'-O".

STUDS FOR 4 - ƒ" ~ STUDS.  STUDS OF THE LENGTH SPECIFIED ON THE PLANS MUST

ALONG THE BEAM AS SHOWN FOR ƒ" ~ STUDS BASED ON THE RATIO OF 3 - ‡" ~

SHALL BE MADE AS NECESSARY TO PROVIDE THE SAME EQUIVALENT NUMBER OF ‡" ~ STUDS

THE RATE OF 3 - ‡" ~ STUDS FOR 4 - ƒ" ~ STUDS, AND STUD SPACING CHANGES

ƒ" ~ STUDS SPECIFIED ON THE PLANS.  THIS SUBSTITUTION SHALL BE MADE AT

     AT THE CONTRACTOR'S OPTION, HE MAY SUBSTITUTE ‡" ~ SHEAR STUDS FOR THE

NOT BE ACCEPTED. CERTIFIED MILL REPORTS ARE REQUIRED FOR METAL RAILS AND POSTS.

BE OBTAINED. CASTINGS WITH DISCOLORATIONS OR OF NON-UNIFORM COLORING WILL

REMOVED IN A MANNER SO THAT A UNIFORM COLORING OF THE COMPLETED CASTING SHALL  

FINS AND OTHER DEFORMATIONS RESULTING FROM CASTING OR OTHERWISE SHALL BE 

AS MANUFACTURED FOR BRIDGE RAILING.  CASTINGS SHALL BE OF A UNIFORM APPEARANCE.

     METAL HANDRAILS SHALL BE IN ACCORDANCE WITH THE PLANS.  RAILS SHALL BE

RAIL SHALL BE BUILT PARALLEL TO THE GRADE OF THE CURB.

ON PLANS.  THE METAL RAIL AND TOPS OF CONCRETE POSTS USED WITH THE ALUMINUM

RAIL SHALL BE SET NORMAL TO THE GRADE OF THE CURB, UNLESS OTHERWISE SHOWN

     METAL STANDARDS AND FACES OF THE CONCRETE END POSTS FOR THE METAL

SPECIFICATIONS ARTICLE 105-4.

OVER NOTES HEREON, AND SPECIAL PROVISIONS SHALL GOVERN OVER ALL.  SEE 

GOVERN OVER THE SPECIFICATIONS, BUT THE REMAINDER OF THE PLANS SHALL GOVERN 

     GENERALLY, IN CASE OF DISCREPANCY, THIS STANDARD SHEET OF NOTES SHALL

REV.  12-17   MAA  ( ) THC

1,200 LBS. PER SQ. IN.

1,800 LBS. PER SQ. IN.

375 LBS. PER SQ. IN.

30 LBS. PER CU. FT.

(MINIMUM)

STANDARD NOTES

- -

- -

- - -

- -

- - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - - - - - -

- - - - -

- - -                   EXTREME FIBER STRESS

STRUCTURAL TIMBER - TREATED OR UNTREATED

REINFORCING STEEL IN TENSION - GRADE 60
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