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2018 STANDARD SPECIFICATIONS

TOTAL LENGTH TIP PROJECTS U-2519BA / U-2519BB......................5.293 miles

TOTAL LENGTH TIP PROJECT U-2519BB...........................................1.524 miles

LENGTH ROADWAY TIP PROJECT U-2519BB....................................1.524 miles

TOTAL LENGTH OF TIP PROJECT U-2519BA....................................3.769 miles

LENGTH STRUCTURES TIP PROJECT U-2519BA................................0.062 miles

LENGTH ROADWAY TIP PROJECT U-2519BA...................................3.707 miles

PROJECT LENGTH

NHF-0100(24) CONST

U-2519BA / U-2519BB

U-2519BA: SEPTEMBER 16, 2016

RIGHT OF WAY DATE: U-2519BB: SEPTEMBER 29, 2016

PREPARED IN THE OFFICES OF:

FOR NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

-S
R1
-

-Y17RPB
-

-S
R
2
-

-Y17RPC-

-D
R1-

-Y17R
PD-

-Y
17

R
P
A
-

-Y
19
-

-
Y
17
-

-Y
18
-

-
Y
18
-

S
R
 
113

9
 

B
A

R
E
F
O

O
T
 
R

D
.

-Y1
6-

-
Y
17
-

SR 
1112
 ST

ONEY 
PO
INT R

D.

-Y1
6-

F
A

Y
E
T
T
E

V
IL

L
E

C
IT

Y
 

O
F

B
A
R
E
FO

O
T R

D
.

S
R
 
113

9

COUNTY

CUMBE
RL

AND
COUNTYHOKE

C
E
N

TU
R
Y
 
C
IR
.

S
R
 
11
0
4

TO 
US 4

01

TO
 

U
S
 
4
0
1

B

C
D

A

TO FAYETTEVILLE

T
O
 

H
O

P
E
 

M
IL

L
S

-Y13- Sta. 78+60
END CONSTR.

BRAMMEL DR.
-Y13G-

CHAMPS CT.
SR 3770
-Y13F-

CAMDEN RD.
SR 1003
-Y13- 

BRADFORD WAY
FLOWERING
SR 4176
-Y13E-

-Y13DET-

-Y13- Sta. 45+09.11
BEGIN BRIDGE

-Y13- Sta. 47+70.11
END BRIDGE

-L- Sta. 396+48.35
BEGIN BRIDGE NBL

-Y14- Sta. 24+20.56
END BRIDGE

-Y14- Sta. 32+58.07
END CONSTR.

-Y14DET-

-L- Sta. 399+74.35
END BRIDGE NBL

CIRCLE
LEE HILL
-Y13I-

-Y13J-

MILL CREEK RD.
SR 3438
-Y13H-

CAMDEN RD.
SR 1003
-Y13- 

-Y13- Sta. 12+84
BEGIN CONSTR.

-L- Sta. 396+13.56
BEGIN BRIDGE SBL

-L- Sta. 399+27.81
END BRIDGE SBL

-Y14- Sta. 22+12.56
BEGIN BRIDGE

-Y14- Sta. 9+80
BEGIN CONSTR.

KING RD.
SR 1108
-Y14-

MARCELLE DR.
-Y14A-

BRADDY RD.
SR 1111
-Y14B-

-Y14T_1-

BRADDY RD.
-Y16B-

-Y16- Sta. 25+43.38
END BRIDGE

-Y16- Sta. 23+39.38
BEGIN BRIDGE

-Y16DET-

STONEY POINT RD.
SR 1112
-Y16- 

-L-

FAYETTEVILLE OUTER   LOOP

B
R
ID

G
E
 
R
D
.

S
TR
IC

K
LA

N
D

S
R
 
114

0

B
R
ID

G
E
 
R
D
.

S
TR
IC

K
LA

N
D

S
R
 
11
0
4

B
R
ID

G
E
 
R
D
.

S
T
R
IC

K
LA

N
D

S
R
 
11
4
0

FAYETTEVILLE

B

A

D

C

-Y13B-

BRADDY RD.
SR 1111
-Y16A- 

G
U
S D

R.

-L- STA. 519+00.00

BEGIN TIP PROJECT U-2519BB
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2. THIS IS A CONTROLLED ACCESS PROJECT WITH ACCESS BEING LIMITED TO INTERCHANGES. 

1. DESIGN EXCEPTION FOR U-2519BA IS REQUIRED FOR HORIZONTAL STOPPING SIGHT DISTANCE.
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         RETAINING WALL, PAVING, SIGNALS, STRUCTURES, & SIGNING

TYPE OF WORK:  DRAINAGE, GRADING, NOISE WALL, 

     

        SR 1003 (CAMDEN ROAD) TO SOUTH OF US 401
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        CONSTRUCT ALL CURB RAMPS ACCORDANCE WITH STD 848.05.

        CURB RAMPS ARE SHOWN ON THE PLANS AT APPROXIMATE LOCATIONS.

CURB RAMPS

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

RIGHT-OF-WAY MARKERS:  

        PIEDMONT NATURAL GAS, AQUA NC, AND FAUETTEVILLE PUBLIC WORKS COMMISSION. 

         UTILITY OWNERS ON THIS PROJECT ARE LUMBEE RIVER EMC, CENTURYLINK, SPECTRUM, 

UTILITIES:  

         APPROACHING A BRIDGE.  

         SECTION PRIOR TO SETTING OF THE SLOPE STAKES FOR THE EMBANKMENT OR EXCAVATION 

         THE ENGINEER SHALL CHECK THE STRUCTURE END BENT PLANS, DETAILS, AND CROSS-

END BENTS:  

 

         WILL BE PAID FOR AT THE CONTRACT PRICE FOR "TEMPORARY SHORING".

           SHORING REQUIRED FOR THE MAINTENANCE OF TRAFFIC NOT SHOWN ON THE PLANS 

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:  

         THE RADII NOTED ON PLANS.  

         STREET RETURNS SHALL BE CONSTRUCTED IN ACCORDANCE WITH STD. NO. 848.04 USING 

STREET TURNOUT:  

 

           WILL BE AS SHOWN ON THE PLANS OR AS DIRECTED BY THE ENGINEER.  

           USING 3' RADII OR RADII AS SHOWN ON THE PLANS.  LOCATIONS OF DRIVES

           DRIVEWAYS SHALL BE CONSTRUCTED IN ACCORDANCE WITH STD. 848.02

DRIVEWAYS:  

 

         LOCATIONS DIRECTED BY THE ENGINEER.  

         SUBSURFACE DRAINS SHALL BE CONSTRUCTED IN ACCORDANCE WITH STD. NO. 815.02 AT 

SUBSURFACE DRAINS:

         ON THE PLANS OR AS DIRECTED BY THE ENGINEER.    

         BERM DITCHES SHALL BE CONSTRUCTED IN ACCORDANCE WITH DETAILS 

BERM DITCHES:  

         INVOLVED.  

         THIS WORK WILL BE PAID FOR AT THE CONTRACT UNIT PRICE FOR THE PARTICULAR ITEMS 

         SUITABLE CONNECTIONS WITH ALL ROADS, STREETS, AND DRIVES ENTERING THIS PROJECT.  

         THE CONTRACTOR WILL BE REQUIRED TO DO ALL NECESSARY WORK TO PROVIDE 

SIDE ROADS:  

         SUPERELEVATED CURVES SHALL BE IN ACCORDANCE WITH STD. NO. 560.01 & 560.02.

         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 & 225.05 USING THE RATE OF SUPERELEVATION AND RUNOFF SHOWN ON THE PLANS.

         ALL CURVES ON THIS PROJECT SHALL BE SUPERELEVATED IN ACCORDANCE WITH

SUPERELEVATION:  

         METHOD III.

         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:  

GRADE LINE:  

                                                      REV. 

                                                      EFF. 01-16-2018
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876.04    Drainage Ditches with Class 'B' Rip Rap

876.03    Drainage Ditches with Class 'A' Rip Rap

876.02    Guide for Rip Rap at Pipe Outlets

876.01      Rip Rap in Channels

866.02    Woven Wire Fence - with Wood Post

865.01      Cable Guiderail

862.04    Anchoring End of Guardrail - B-77 and B-83 Anchor Units

862.03    Structure Anchor Units (Special Detail for Type III Anchor Units Sheets 1 of 7 and 2 of 7)

862.02    Guardrail Installation (Special Detail for Sheet 6 of 8)

862.01      Guardrail Placement

857.01      Precast Reinforced Concrete Barrier - 41" Single Faced

852.10    Median Construction - with Curb and Gutter

852.06    Method for Placement of Drop Inlets in Concrete Islands

Median Curb for Catch Basin - for Use with 1'-6" Curb and Gutter852.05

852.01      Concrete Islands

850.01      Concrete Paved Ditch850.11      Guide for Berm Drainage Outlet - 24" and 30" Pipe

848.05    Curb Ramp - Proposed Curb & Gutter

848.04    Street Turnout

848.02    Driveway Turnout - Radius Type

848.01      Concrete Sidewalk

846.04    Drop Inlet Installation in Shoulder Berm Gutter

846.01      Concrete Curb, Gutter and Curb & Gutter

840.72    Pipe Collar

840.66    Drainage Structure Steps

840.54    Manhole Frame and Cover

840.45    Precast Drainage Structure

840.41      Spring Box - Concrete or Brick

840.34    Traffic Bearing Junction Box - for Use with Pipes 42" and Under

840.32    Brick Junction Box - 12" thru 66" Pipe

840.31      Concrete Junction Box - 12" thru 66" Pipe

840.29    Frames and Narrow Slot Flat Grates

840.28    Brick Grated Drop Inlet Type 'D' - 12" thru 36" Pipe

840.27    Brick Grated Drop Inlet Type 'B' - 12" thru 36" Pipe

840.26    Brick Grated Drop Inlet Type 'A' - 12" thru 72" Pipe

840.25    Anchorage for Frames - Brick or Concrete or Precast

840.24    Frames and Narrow Slot Sag Grates

840.22    Frames and Wide Slot Sag Grates

840.20    Frames and Wide Slot Flat Grates

840.19    Concrete Grated Drop Inlet Type 'D' - 12" thru 36" Pipe

840.18    Concrete Grated Drop Inlet Type 'B' - 12" thru 36" Pipe

840.17    Concrete Grated Drop Inlet Type 'A' - 12" thru 72" Pipe

840.16    Drop Inlet Frame and Grates - for use with Std. Dwg 840.14 and 840.15

840.15    Brick Drop Inlet - 12" thru 30" Pipe

840.14    Concrete Drop Inlet - 12" thru 30" Pipe

840.05    Brick Open Throat Catch Basin - 12" thru 48" Pipe

840.04    Concrete Open Throat Catch Basin - 12" thru 48" Pipe

840.03    Frame, Grates and Hood - for Use on Standard Catch Basin

840.02    Concrete Catch Basin - 12" thru 54" Pipe

840.01      Brick Catch Basin - 12" thru 54" Pipe

840.00    Concrete Base Pad for Drainage Structures

838.75    Notes for Reinforced Brick Endwall - Std. Dwg 838.51 thru 838.70

838.69    Reinforced Brick Endwall - for Single 72" Pipe 90 Skew

838.63    Reinforced Brick Endwall - for Single 66" Pipe 90 Skew

838.57    Reinforced Brick Endwall - for Single 60" Pipe 90 Skew

838.51      Reinforced Brick Endwall - for Single 54" Pipe 90 Skew

838.45    Notes for Reinforced Concrete Endwall - Std. Dwg 838.21 thru 838.40

838.39    Reinforced Concrete Endwall - for Single 72" Pipe 90 Skew

838.33    Reinforced Concrete Endwall - for Single 66" Pipe 90 Skew

838.27    Reinforced Concrete Endwall - for Single 60" Pipe 90 Skew

838.21      Reinforced Concrete Endwall - for Single 54" Pipe 90 Skew

838.11      Brick Endwall for Single and Double Pipe Culverts - 15" thru 48" Pipe 90 Skew

838.01      Concrete Endwall for Single and Double Pipe Culverts - 15" thru 48" Pipe 90 Skew

815.02    Subsurface Drain

806.02    Granite Right-of-Way Markers

806.01      Concrete Right-of-Way Markers

DIVISION 8 - INCIDENTALS

665.01       Asphalt Shoulders - Milled Rumble Strips

654.01       Pavement Repairs

Guide for Paving Shoulders Under Bridges - Method IV610.04

610.03     Guide for Paving Shoulders Under Bridges - Method III

DIVISION 6 - ASPHALT BASES AND PAVEMENTS

560.02    Method of Shoulder Construction - High Side of Superelevated Curve - Method II

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

DIVISION 5 - SUBGRADE, BASES AND SHOULDERS

422.03    Reinforced Bridge Approach Fills - Type A Alternate  Approach Fill for Integral Abutment

422.01      Bridge Approach Fills - Type I Standard Approach Fill

DIVISION 4 - MAJOR STRUCTURES

310.10    Driveway Pipe Construction

300.01     Method of Pipe Installation 

DIVISION 3 - PIPE CULVERTS

240.01      Guide for Berm Ditch Construction

235.01      Embankment Monitoring

225.09    Guide for Shoulder and Ditch Transition at Grade Separations

225.08    Earth Berm Median Pier Protection

225.06    Method of Grading Sight Distance at Intersections

225.05    Method of Obtaining Superelevation - Divided Highways

225.04    Method of Obtaining Superelevation - Two Lane Pavement

225.03    Deceleration and Acceleration Lanes

225.02    Guide for Grading Subgrade - Secondary and Local

225.01      Guide for Grading Subgrade - Interstate and Freeway

200.03    Method of Clearing - Method III

DIVISION 2 - EARTHWORK

STD.NO.                       TITLE

by reference hereby are considered a part of these plans:

N. C. Department of Transportation - Raleigh, N. C., Dated January, 2018 are applicable to this project and 

The following Roadway Standards as appear in "Roadway Standard Drawings" Highway Design Branch -

2018 ROADWAY ENGLISH STANDARD DRAWINGS

                                                      REV. 

                                                      EFF. 01-16-2018

6/10/2022
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Existing Edge of Pavement

Existing Curb

Proposed Slope Stakes Cut

Proposed Slope Stakes Fill

Existing Metal Guardrail

Existing Cable Guiderail

Proposed Guardrail

Equality Symbol

Pavement Removal

Existing Right of Way Marker

Existing Right of Way Line

h

Existing Control of Access

C

F

Existing Easement Line

HYDROLOGY:

Stream or Body of Water

Hydro, Pool or Reservoir

Flow Arrow

Disappearing Stream

Spring

;

z

v

W

K
Proposed Lateral, Tail, Head Ditch

False Sump

Proposed Cable Guiderail

MAJOR:

Bridge, Tunnel or Box Culvert

Bridge Wing Wall, Head Wall and End Wall

MINOR:

Head and End Wall

Pipe Culvert

Footbridge

Paved Ditch Gutter

UTILITIES:

ROADS AND RELATED FEATURES:

Existing Power Pole

Proposed Power Pole

P

U/G Power Cable Hand Hole

Power Manhole

Power Line Tower

Power Transformer

Existing Joint Use Pole

Proposed Joint Use Pole

Existing Telephone Pole

Proposed Telephone Pole

Telephone Manhole

Telephone Pedestal

U/G Telephone Cable Hand Hole

R

}

T

p

Q

l

]

/

b

H-Frame Pole O O

POWER:

TELEPHONE:

Telephone Cell Tower

WATER:

Water Manhole

Water Meter

Water Valve

Water Hydrant

4

I

H

a

TV:

TV Pedestal

TV Tower

U/G TV Cable Hand Hole

|

I
]

GAS:

Gas Valve

Gas Meter n

c

SANITARY SEWER:

Sanitary Sewer Manhole

Sanitary Sewer Cleanout

U/G Sanitary Sewer Line

d

o

A/G Water

Above Ground Gas Line
A/G Gas

Above Ground Water Line

Above Ground Sanitary Sewer
A/G Sanitary Sewer

MISCELLANEOUS:

Utility Pole O
F

S
3

Utility Pole with Base

Utility Located Object

Utility Traffic Signal Box

?

CONC

CONC WW

v

v

Drainage Box: Catch Basin, DI or JB

Storm Sewer

Storm Sewer Manhole m

U/G Tank; Water, Gas, Oil

A/G Tank; Water, Gas, Oil

BOUNDARIES AND PROPERTY:

State Line

County Line

Township Line

City Line

Reservation Line

Property Line

Existing Iron Pin

Property Monument

Existing Fence Line

Proposed Woven Wire Fence

Proposed Chain Link Fence

Proposed Barbed Wire Fence

g

F

123

Existing Wetland Boundary

Proposed Wetland Boundary

Existing Endangered Animal Boundary

Existing Endangered Plant Boundary

BUILDINGS AND OTHER CULTURE:

Area Outline

Gas Pump Vent or U/G Tank Cap

Church

School

Dam

Sign

Small Mine

Well

V

M

W
W

S

x

Foundation

S

Building

y

y

VEGETATION:

Single Tree X

Y

Vineyard

Single Shrub

Hedge

Woods Line

Orchard

Vineyard

RAILROADS:

Standard Gauge

RR Signal Milepost

Switch

RR Abandoned

RR Dismantled

S

FLOW

*S.U.E. = Subsurface Utility Engineering

WLB

EIP

B

ECM

CONC HW

CB

CSX TRANSPORTATION

MILEPOST 35

SWITCH

Cemetery

EXISTING STRUCTURES:

Parcel / Sequence Number

E

AATUR

End of Information E.O.I.

SHEET NO.PROJECT REFERENCE NO.

U-2519BA / U-2519BB

Abandoned According to Utility Records

WLB

EAB

EPB

R
W

R
W

R
W

C
A

E

TDE

PDE

PUE

S

P

P

T

T

TC

TC

T FO

T FO

W

W

TV

TV

TV FO

TV FO

G

G

SS

FSS

FSS

?UTL

Jurisdictional Stream JS

Buffer Zone 1

Buffer Zone 2

BZ 1

BZ 2

Wetland

TUE

DUE

AUE

CRProposed Curb Ramp

CONVENTIONAL  PLAN SHEET SYMBOLS

Underground Storage Tank, Approx. Loc.

Geoenvironmental Boring

C
A

HPBExisting Historic Property Boundary

U/G Power Line LOS B (S.U.E.*)

U/G Power Line LOS C (S.U.E.*)

U/G Power Line LOS D (S.U.E.*)

P

U/G Telephone Cable LOS B (S.U.E.*)

U/G Telephone Cable LOS C (S.U.E.*)

U/G Telephone Cable LOS D (S.U.E.*)

T

U/G Telephone Conduit LOS B (S.U.E.*)

U/G Telephone Conduit LOS C (S.U.E.*)

U/G Telephone Conduit LOS D (S.U.E.*)

TC

U/G Fiber Optics Cable LOS B (S.U.E.*)

U/G Fiber Optics Cable LOS C (S.U.E.*)

U/G Fiber Optics Cable LOS D (S.U.E.*)

T FO

U/G Water Line LOS B (S.U.E*)

U/G Water Line LOS C (S.U.E*)

U/G Water Line LOS D (S.U.E*)

W

U/G TV Cable LOS B (S.U.E.*)

U/G TV Cable LOS C (S.U.E.*)

U/G TV Cable LOS D (S.U.E.*)

TV

U/G Fiber Optic Cable LOS B (S.U.E.*)

U/G Fiber Optic Cable LOS C (S.U.E.*)

U/G Fiber Optic Cable LOS D (S.U.E.*)

TV FO

U/G Gas Line LOS B (S.U.E.*)

U/G Gas Line LOS C (S.U.E.*)

U/G Gas Line LOS D (S.U.E.*)

G

SS Forced Main Line LOS B (S.U.E.*)

SS Forced Main Line LOS C (S.U.E.*)

SS Forced Main Line LOS D (S.U.E.*)

FSS

Utility Unknown U/G Line LOS B (S.U.E.*)

U/G Test Hole LOS A (S.U.E.*)

STATE OF NORTH CAROLINA, DIVISION OF HIGHWAYS

Note: Not to Scale

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

Exist Permanent Easment Pin and Cap

New Permanent Easement Pin and Cap

Vertical Benchmark

New Right of Way Line

  Concrete or Granite R/W Marker

New Right of Way Line with

  Concrete C/A Marker

New Control of Access Line with

New Control of Access

New Temporary Construction Easement

New Temporary Drainage Easement

New Permanent Drainage Easement

New Permanent Drainage /  Utility Easement

New Permanent Utility Easement

New Temporary Utility Easement

New Aerial Utility Easement

1
2
/
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/
2
0
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6

Computed Property Corner
RIGHT OF WAY & PROJECT CONTROL:

New Right of Way Line with Pin and Cap

1B
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NOTE: MIRROR FOR END CONSTRUCTION

BY THE ENGINEER

AS DIRECTED 

MILL 75' OR 

MILL EXISTING PAVEMENT ON THE FOLLOWING ALIGNEMENT TIES:
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1.5"

Responsive People | Creative Solutions

NC License No. F-0112

Raleigh, North Carolina 27615-3960

8601 Six Forks Road, Forum 1,Suite 700

P: (919) 878-9560NOTE: PAVEMENT EDGE SLOPES ARE 1:1 UNLESS SHOWN OTHERWISE.
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P A V E M E N T   S C H E D U L E

PROP. 8" AGGREGATE BASE COURSEJ1

U
MIN.MIN.

L

C3C1

E3E3

3" 3"

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5" KEYED IN MONOLITHIC CONCRETE ISLAND R5

2'-9" CONCRETE CURB AND GUTTERR2

EXISTING PAVEMENTU

EARTH MATERIALT 

4" CONCRETE SIDEWALKS 

SHOULDER BERM GUTTERR4

AT AN AVERAGE RATE OF 168 LBS. PER SQ. YD. IN EACH OF TWO 

LAYERS.
C4

PROP. APPROX. 3" ASPHALT CONCRETE SURFACE COURSE, TYPE S9.5C, 

D3
PROP. APPROX. 4" ASPHALT CONCRETE INTERMEDIATE COURSE,

TYPE I19.0C, AT AN AVERAGE RATE OF 456 LBS. PER SQ. YD.

D2
PROP. APPROX. 3" ASPHALT CONCRETE INTERMEDIATE COURSE,

TYPE I19.0C, AT AN AVERAGE RATE OF 342 LBS. PER SQ. YD.

/// /// /// /// 

U

E3

  

  

  

C3

D1
C2

E3

L

MIN.
 3"

PROP. VAR. DEPTH ASPHALT CONCRETE INTERMEDIATE COURSE, TYPE

I19.0C, AT AN AVERAGE RATE OF 114 LBS. PER SQ. YD. PER 1"

GREATER THAN 4" IN DEPTH.

DEPTH. TO BE PLACED IN LAYERS NOT LESS THAN 2•" IN DEPTH ORD4

FINAL PAVEMENT DESIGN

SINGLE FACED CONCRETE BARRIERR6

D1
PROP. APPROX. 2•" ASPHALT CONCRETE INTERMEDIATE COURSE,

TYPE I19.0C, AT AN AVERAGE RATE OF 285 LBS. PER SQ. YD.

D4

Detail Showing Method of Wedging - W1

Detail Showing Method of Wedging - W2

    
C 

C1
PROP. APPROX. 1•" ASPHALT CONCRETE SURFACE COURSE, TYPE S9.5B,

AT AN AVERAGE RATE OF 165 LBS. PER SQ. YD.

PROP. APPROX. 3" ASPHALT CONCRETE SURFACE COURSE, TYPE S9.5B, 

AT AN AVERAGE RATE OF 165 LBS. PER SQ. YD. IN EACH OF TWO 

LAYERS.
C2

AT AN AVERAGE RATE OF 456 LBS. PER SQ. YD.

PROP. APPROX. 4" ASPHALT CONCRETE BASE COURSE, TYPE B25.0C,
E1

  
C1

W
U

  

PROP. SURFACE COURSE 2.5"

PROP. WEDGING

EXISTING PAVEMENT

MILLED RUMBLE STRIPSV

WEDGING EXISTING PAVEMENTW1

5" SURFACE MOUNTED MONOLITHIC CONCRETE ISLAND R3
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C

PROP. VAR. DEPTH ASPHALT CONCRETE SURFACE COURSE, TYPE S9.5B,

AT AN AVERAGE RATE OF 110 LBS. PER SQ. YD. PER 1" DEPTH. TO

BE PLACED IN LAYERS NOT TO EXCEED 1.5" IN DEPTH.
C3

WEDGING EXISTING PAVEMENTW2

C 

1'-6" CONCRETE CURB AND GUTTERR1

2'-6" CONCRETE CURB & GUTTERR7

INCIDENTIAL MILLINGY

Y

AT AN AVERAGE RATE OF 570 LBS. PER SQ. YD.

PROP. APPROX. 5" ASPHALT CONCRETE BASE COURSE, TYPE B25.0C,
E2

PROP. 6" AGGREGATE BASE COURSEJ2

PROP. VAR. DEPTH ASPHALT CONCRETE BASE COURSE, TYPE B25.0C,

AT AN AVERAGE RATE OF 114 LBS. PER SQ. YD. PER 1" DEPTH. TO

THAN 5•" IN DEPTH.

BE PLACED IN LAYERS NOT LESS THAN 4" IN DEPTH OR GREATERE3

5•" MODIFIED SHOULDER BERM GUTTER (SHEET 2C-1)R8

6" MODIFIED SHOULDER BERM GUTTER (SHEET 2C-2)R9

6" INCIDENTAL STONEJ3

INCIDENTAL MILLING DETAIL

MIN.

"5
1 2

MIN.
 3"

MIN.

"5
1 2
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-Y16REV- STA. 42+10.00 TO 43+70.00 RT

-Y16REV- STA. 36+50.00 TO 38+50.00 RT
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-Y16REV- STA. 42+10.00 TO 43+70.00 RT

-Y16REV- STA. 36+50.00 TO 38+50.00 RT

BERM WIDTH IS 4' WITH 2:1 SLOPES IN THE FOLLOWING LOCATIONS:

-Y16REV- STA. 43+70.00 TO STA. 45+20.00 RT

-Y16REV- STA. 38+50.00 TO STA. 42+10.00 RT

-Y16REV- STA. 34+00.00 TO STA. 36+50.00 RT

-Y16REV- STA. 40+16.00 TO STA. 42+60.00 LT

*BERM WIDTH IS 6' IN THE FOLLOWING LOCATIONS: 
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-Y16B- STA. 23+30.00 TO STA. 24+10.00

-Y16B- STA. 14+00.00 TO STA. 15+00.00
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-Y13F- STA. 10+44.75 TO STA. 11+35.00

*
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E1
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C2

C2
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-Y15- STA. 10+05.00 TO STA. 11+68.53
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   -Y13J-, -Y15A- & -Y13T_1-
C -Y13B-, -Y13G_REV-, -Y13I-,  

-Y15A- STA. 10+00.00 TO STA. 21+19.11

-13T_1- STA. 10+58.48 TO STA. 11+28.53

-Y13J- STA. 10+10.12 TO STA. 12+74.87

-Y13I- STA. 10+20.84 TO STA. 13+96.21

-Y13G_REV- STA. 10+07.32 TO STA. 13+49.68

-Y13B- STA. 10+10.06 TO STA. 19.71.83
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C -Y13B- & -Y15A-

TYPICAL SECTION NO. 20

J1

C2

0.02

T

GRADE TO THIS LINE

0.02

11"

VAR.

VAR.
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E

**SEE DETAIL G FOR -Y16- TEMPORARY PAVEMENT

**-Y16DET- STA. 12+59.36 TO STA. 36+08.46

*-Y14DET- STA. 12+06.54 TO STA. 30+04.43

-Y13DET- STA. 12+00.00 TO STA. 35+85.92

C -Y13DET-, -Y14DET-, & -Y16DET- L

ORIGINAL GROUND
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*SPECIAL DETAIL FOR 6" SBG DEPTH SEE SHT. 2C-2

-L- STA. 440+50.00 TO STA. 443+10.00 RT

-L- STA. 435+00.00 TO STA. 443+90.00 LT

-L- STA. 407+00.00 TO STA. 412+25.00 RT

-L- END APPROACH SLAB TO STA. 401+50.00 RT

-L- STA. 393+85.00 TO BEGIN APPROACH SLAB RT

-L- STA. 320+00.00 TO 334+10.00 RT

-L- STA. 320+00.00 TO 322+15.00 LT
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-Y16DET- STA. 34+70 TO 35+30 LT
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FOR TEMPORARY PAVEMENT SEE TMP PLANS FOR DETAIL

-Y13- STA. 47+39.48 TO STA. 51+07.63 LT

-Y13- STA. 48+00.47 TO STA. 49+14.79 RT

-Y13- STA. 43+93.40 TO STA. 44+77.36 LT

-Y13- STA. 41+88.43 TO STA. 45+40.59 RT

-Y16- STA. 25+67.79 TO STA. 30+22.00 LT

-Y16- STA. 25+71.29 TO STA. 31+55.00 RT

-Y16- STA. 20+00.00 TO STA. 23+11.46 LT

-Y16- STA. 20+00.00 TO STA. 23+14.96 RT

-Y14- STA. 24+41.91 TO STA. 26+95.00 LT

-Y14- STA. 24+47.49 TO STA. 26+95.00 RT

-Y14- STA. 18+60.00 TO STA. 21+91.22 RT

-Y14- STA. 18+60.00 TO STA. 21+85.58 LT
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-L- STA. 505+66.44 TO 518+54.31 RT

-L- STA. 451+75.05 TO 473+43.01 RT

INSET H

-Y16- STA. 19+00.12 TO 23+72.92 RT

T
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0.02

GROUND

ORIGINAL
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USE TYPICAL SECTION NO. 27

TYPICAL SECTION NO. 27
-Y13RPC_XOVER- STA. 10+80.21 TO STA. 11+94.25

-Y13RPB_XOVER- STA. 10+65.00 TO STA. 13+09.41

REVERSE TYPICAL FOR -Y13RPB_XOVER- 
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TTST = 4% DUAL = 8% 

D = 55%

K = 8 %

2042 ADT = 34,600

2022 ADT = 28,000
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FOR -Y13RPB_XOVER- PROFILE SEE SHT. 52
FOR DITCH DETAILS SEE SHT. 2D-1
FOR PHASING DETAILS SEE TMP PLANS 
FOR R/W AND EASEMENT STATIONS/OFFSETS SEE SHT. 7
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FOR PHASING DETAILS SEE TMP PLANS
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 ALL RIGID OBJECTS.

-SPACE EXPANSION JOINTS AT 90' INTERVALS AND ADJACENT TO

-FILL ALL CONSTRUCTION JOINTS WITH JOINT FILLER AND SEALER.

 CONSTRUCT 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.

 WITHOUT THE USE OF TEMPLATES AT 10' INTERVALS.

 SATISFACTORY SUPPORT FOR THE FACE FORM CAN BE OBTAINED

 A 15' SPACING MAY BE USED WHEN A MACHINE IS USED OR WHEN

-PLACE CONTRACTION JOINTS AT 10' INTERVALS, EXCEPT THAT
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DIMENSIONS AND CONCRETE QUANTITIES

 BUT IS USED IN COMPUTING ENDWALL QUANTITIES.

-DO NOT INTERPRET WALL THICKNESS (T) SHOWN FOR THE THICKNESS ACCEPTABLE,

 THE PIPE AND POUR THE BASE SEPARATELY LEAVE THE POUR ROUGH.

-WHEN THE CONTRACTOR ELECTS TO USE A CONSTRUCTION JOINT AT THE BOTTOM OF

 APPROXIMATELY ON 12" CENTERS UNLESS OTHERWISE DIRECTED BY THE ENGINEER.

 THE PIPE, PLACE BAR "X" DOWELS IN THE BASE AS SHOWN ON PLANS.  SPACE BARS

-WHEN THE CONTRACTOR ELECTS TO USE A CONSTRUCTION JOINT AT THE BOTTOM OF

-CONSTRUCT BOTTOM SLAB WITH FORMS.

 WITH A MINIMUM OF 3" COVER AND A LENGTH OF 6" LESS THAN ENDWALL LENGTH.

-PLACE 2 #6 "Y" BARS IN THE TOP OF ALL ENDWALL FOR PIPE CULVERTS 42" AND OVER

-CHAMFER ALL CORNERS 1".  USE CLASS "B" CONCRETE.
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4’ MIN.

4’ MIN.

4’ MIN.

4’ MIN.

COAL COMBUSTION PRODUCT PLACEMENT

PLACE AT LOCATIONS AS APPROVED BY THE ENGINEER

COAL COMBUSTION PRODUCT (CCP)

WITH THE PROJECT SPECIAL PROVISIONS

PLACE CCP IN HATCHED AREA IN ACCORDANCE

SEASONAL HIGH GROUND WATER

PLACE CCP A MINIMUM OF 5’ ABOVE

CORPS OF ENGINEERS)

(OBTAIN PERMISSION FROM ARMY

*

*

WATER BODY OR  WETLAND 

PERENNIAL STREAM, OTHER SURFACE

OF CCP AS EACH LIFT OF CCP IS PLACED

PLACE SOIL BORROW MATERIAL ON THE OUTSIDE

DETAIL

PRODUCT PLACEMENT

COAL COMBUSTION
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TRANSITIONING CURB & GUTTER

ISOMETRIC VIEW OF 

      CURB TRANSITION.

      SEE ROADWAY PLANS FOR LOCATION OF        

            

      CURB AND GUTTER INFORMATION.
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J HOWERTON          04/11/17

840.16 FRAME AND GRATE

840.16 FRAME AND GRATE

MIN. DIMENSIONS AND QUANTITIES FOR CONCRETE DROP INLET(BASED ON MIN. HEIGHT, H)

GENERAL NOTES:

12" CENTERS AS DIRECTED BY THE ENGINEER.

OPTIONAL CONSTRUCTION - MONOLITHIC POUR  2" KEYWAY OR #4 BAR DOWELS AT

USE CLASS "B" CONCRETE THROUGHOUT.

USE FORMS FOR THE CONSTRUCTION OF THE BOTTOM SLAB.

CONSTRUCT WITH PIPE CROWNS MATCHING.

INSTALL 2" WEEPHOLES AS DIRECTED BY THE ENGINEER.

CHAMFER ALL EXPOSED CORNERS 1".

POROUS FABRIC BAG OR WRAP, AT EACH WEEP HOLE OR AS DIRECTED BY THE ENGINEER.

INSTALL STONE DRAINS, OF A MINIMUM OF 1 CUBIC FOOT OF NO. 78M STONE IN A

DRAWING NOT TO SCALE.

AS SHOWN ON STD. NO. 840.00.

IF REINFORCED CONCRETE PIPE IS SET IN BOTTOM SLAB OF BOX, ADD TO SLAB

ON CENTER.  USE STEPS WHICH COMPLY WITH STD. DRAWING 840.66.

PROVIDE ALL DROP INLETS OVER 3'-6" IN DEPTH WITH STEPS 12" 

DIMENSIONS MAY BE FIELD ADJUSTED AS DIRECTED BY THE ENGINEER.

6"

1
2
"

#4 BAR

DOWEL

6"

DL

1•"

2"

J

D

6
"

H

8
"

6"

X X

Y

Y

6
"

6"

4"

M 6"

STEP STD.

840.66

8
"

K

@ 6" CTS.

"G" BARS

@ 6" CTS.

"H" BARS

A3"

A

2"

A

2"
A

3"

BARS

"F"

@ 6" CTS.

"E" BARS

@ 6" CTS.

"F" BARS

A

3"

DOWEL "A"

4" MIN.

H

PLAN

SECTION X-X

SECTION Y-Y

SEE NOTE

SEE NOTE

PIPE SPAN WIDTH SPAN WIDTH HEIGHT BARS E

LENGTHNO. NO. NO. NO.LENGTH LENGTH LENGTH

BARS F BARS G BARS H TOTAL

LBS.

REINFORCING STEEL - NO. 4 BARSDIMENSIONS OF BOX AND PIPE

D J K L M H TOTAL

H H PER

FT HT
TOTAL

CU YDS CONC. IN BOX DEDUCTIONS

FOR
ONE PIPE

C.S. R.C.

12"

15"

18"

24"

30"

36"

42"

48"

54"

60"

66"

72"

3'-0"

3'-0"

3'-0"

2'-0"

2'-0"

2'-0"

3'-8"

3'-8"

3'-8"

4'-0"

4'-10"

5'-4"

6'-0"

6'-6"

7'-2"

7'-8"

2'-0"

2'-0"

2'-0"

2'-10"

3'-5"

4'-0"

4'-10"

5'-4"

6'-0"

6'-6"

7'-2"

7'-8"

3'-9"

4'-0"

4'-3"

4'-9"

5'-3"

5'-9"

6'-3"

6'-9"

7'-3"

7'-9"

8'-3"

8'-9"

8

8

8

10

11

12

13

14

15

1'-5"

2'-0"

2'-5"

3'-1"

3'-7"

4'-1"

4'-9"

5'-4"

5'-11"

6

7

8

9

10

11

12

14

15

4'-9"

4'-9"

4'-11"

5'-7"

6'-1"

6'-7"

7'-3"

7'-10"

8'-5"

4 0'-9"

4

1'-5"

1'-11"

2'-5"

3'-1"

3'-7"

4'-3"

2

3

4

5

6

7

8

4'-11"

5'-7"

6'-1"

6'-7"

7'-3"

7'-10"

8'-5"

33

47

67

87

107

135

168

199

0.362

0.362

0.362

0.444

0.502

0.560

0.704

0.823

0.951

1.136

1.311

1.500

0.926

0.988

1.362

1.644

1.931

2.500

3.013

3.589

4.539

5.061

5.860

0.247

0.247

0.247

0.278

0.288

0.321

0.370

0.407

0.444

0.494

0.537

0.580

1.288

1.350

1.412

1.806

2.146

2.525

3.282

3.920

4.677

5.775

6.506

7.473

0.015

0.023

0.033

0.059

0.092

0.132

0.180

0.235

0.297

0.367

0.444

0.528

0.024

0.036

0.049

0.085

0.127

0.178

0.243

0.317

0.401

0.495

0.599

0.713

1.050

BOTTOM

SLAB

27
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

U-2915BA

HYDRAULIC DESIGN

3:
13:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

BEG. ELEV=184.72, END ELEV=184.58
-L- STA. 457+08 LT, L=41', S=0.34%

DETAIL V

B= 15.0 Ft.

Max. d= 2.5 Ft.

Min. D= 2.5 Ft.

Ground

Natural

Ground

Natural

 

Type of Liner= Class I Rip-Rap

Geotextile B

3:
13:1 D

( Not to Scale)

STANDARD BASE DITCH

BEG. ELEV=213.70, END ELEV=213.64
-Y16DET- STA. 21+17 RT, L=56', S=0.09%

DETAIL X

B= 4.0 Ft.

Min. D= 2.0 Ft.

Ground

Natural

Ground

Natural

D Fla
tte
r4:

1 o
r

( Not to Scale)

SPECIAL CUT DITCH w/HINGE w/ PSRM

6.0'

4:1

V
A
R
IA

B
LE

Ground

Natural

Slope

Ditch

Front

d

Type of Liner= PSRM
Min. D= 1.0 Ft.
Max d= 1.0 Ft.

2D-1

NATURAL GROUND

EXIST. 18" RCP

REMOVE

DETAIL AI
REMOVE EXIST. ROADBED

REMOVED

MATERIAL TO BE

-L- STA. 441+93 TO STA. 443+35 RT

EXCAVATE 400 CY OF EXIST. ROADBED

DETAIL AJ
LATERAL 'V'  DITCH

( Not to Scale)

3:1 3:
1

D

b

d
1"/Ft.

-L- STA. 379+00 TO STA. 379+50 LT

Slope

Fill

Type of Liner= CL B Rip-Rap b=5.0 Ft.

Max. d=1.5 Ft.

Min. D=1.5 Ft.

DETAIL AK

Ground

Natural

Geotextile

-Y14DET- STA. 10+50 TO STA. 11+78 RT

3:1
D

Fla
tte
r4:

1 o
r

d

( Not to Scale)

SPECIAL CUT DITCH

-Y16A- STA. 18+50 TO STA. 19+50 RT, CL B
-Y15A- STA. 19+17 TO STA. 21+00 LT, CL B
-Y15A- STA. 12+17 TO STA. 13+00 RT, CL I
-Y14- STA. 10+50 TO STA. 13+00 RT, CL I

-Y13RPB- STA. 23+50 TO STA. 24+50 RT, CL B
-Y13B- STA. 19+50 TO STA. 20+00 LT, CL B
-L- STA. 463+50 TO STA. 465+50 LT, CL B
-L- STA. 457+18 TO STA. 458+00 LT, CL I

DETAIL M

Max. d= 1.5 Ft.

Min. D= 1.5 Ft.

Type of Liner= See Below

Slope

Ditch

Front

Ground

Natural

Geotextile
3:1

D
Fla
tte
r4:

1 o
r

d

( Not to Scale)

SPECIAL CUT DITCH

-Y15A- STA. 12+30 TO STA. 13+00 LT
-Y14DET- STA. 11+78 TO STA. 14+50 RT

-Y14- STA. 10+00 TO STA. 11+00 LT
-Y13DET- STA. 36+15 TO STA. 37+50 LT

-Y13- STA. 12+84 TO STA. 14+00 RT
-Y13- STA. 12+91 TO STA. 14+00 LT

-L- STA. 456+80 TO STA. 458+50 RT
-L- STA. 415+00 TO STA. 415+50 RT

Slope

Ditch

Front

Ground

Natural

DETAIL P

Type of Liner= PSRM Max d= 1.5 Ft.

Min. D= 1.5 Ft.

3:
13:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

BEG. ELEV=184.44, END ELEV=184.20
-Y15A- STA. 12+20 LT, L=61', S=0.39%
BEG. ELEV=175.08, END ELEV=175.00
-Y13I- STA. 13+75 LT, L=15', S=0.5%

DETAIL AH

B= Varies (7 to 16 Ft.)

Max. d= 2.75 Ft.

Min. D= 2.75 Ft.

Ground

Natural

Ground

Natural

*When B is < 6.0'

Type of Liner= CL. I Rip-Rap

Geotextile

3:
13:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

BEG. ELEV=175.20, END ELEV=179.63
-L- STA. 420+27 RT, L=116', S=3.82%

DETAIL AA

B= 7 Ft.

Max. d= 2 Ft.

Min. D= 2 Ft.

Ground

Natural

Ground

Natural

 

Type of Liner= Class I Rip-Rap

Geotextile

( Not to Scale)

LATERAL 'V'  DITCH
( Not to Scale)

3:1 3:
1

D

b

d
1"/Ft.

-Y13B- STA. 10+50 TO STA. 12+17 LT
-L- STA. 420+27 TO STA. 421+50 RT

Slope

Fill

Type of Liner= Class B Rip-Rap b=5 Ft.

Max. d=1.0 Ft.

Min. D=1.0 Ft.

DETAIL C

Ground

Natural

Geotextile

( Not to Scale)
LATERAL BASE DITCH

3:1
D

B

b

d
3:
1 1"/Ft.

-Y13B- STA. 18+00 TO STA. 18+80 RT
-Y13RPD- STA. 20+50 TO STA. 22+00 LT
-Y13RPA- STA. 22+00 TO STA. 23+50 RT

-L- STA. 419+50 TO STA. 420+27 RT
-L- STA. 406+00 TO STA. 415+00 RT 
-L- STA. 399+60 TO STA. 403+00 RT
-L- STA. 395+58 TO STA. 397+19 RT
-L- STA. 348+00 TO STA. 349+50 LT
-L- STA. 327+50 TO STA. 332+50 LT

DETAIL E

b=5 Ft.

B=4 Ft.

Max. d=1.0 Ft.

Min. D=1.0 Ft.

*When B is < 6.0'

Type of Liner= Class B Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

( Not to Scale)

Flatter

6:1 or

Fla
tte
r6:

1 o
r

-L- STA. 518+50 TO STA. 519+00 CL
-L- STA. 426+00 TO STA. 431+00 CL

Point

Shoulder

Point

Shoulder

MEDIAN V DITCH

DETAIL L

D Fla
tte
r4:

1 o
r

( Not to Scale)

SPECIAL CUT DITCH w/HINGE

6.0'

4:1

V
A
R
IA

B
LE

-L- STA. 454+00 TO STA. 456+00 LT
-L- STA. 454+00 TO STA. 456+00 RT
-L- STA. 428+50 TO STA. 431+00 LT
-L- STA. 426+00 TO STA. 431+00 RT
-L- STA. 422+00 TO STA. 422+50 LT
-L- STA. 417+50 TO STA. 419+50 RT
-L- STA. 405+00 TO STA. 406+00 RT

DETAIL J

Min. D= 1.0 Ft.

Ground

Natural

Slope

Ditch

Front

-Y13RPC- STA. 17+00 TO STA. 19+00 RT
-Y13RPB- STA. 20+00 TO STA. 23+00 LT

-L- STA. 440+50 TO STA. 443+50 LT
-L- STA. 440+50 TO STA. 443+35 RT
-L- STA. 392+27 TO STA. 393+50 RT
-L- STA. 331+50 TO STA. 334+50 LT
-L- STA. 328+00 TO STA. 331+50 RT

Fil
l S
lo
pe

3:
1 
or
 F
la
tte
r

b=5 Ft.
d=2 Ft.

Type of Liner= Class I Rip-Rap

b

DETAIL Z

Ground

Natural

( Not to Scale)
TOE PROTECTION

d

Geotextile

( Not to Scale)
LATERAL BASE DITCH

3:1
D

B

b

d
3:
1 1"/Ft.

-Y13RPD- STA. 16+50 TO STA. 19+00 LT
-Y13RPA- STA. 20+00 TO STA. 22+00 RT

-L- STA. 489+00 TO STA. 493+50 RT
-L- STA. 398+96 TO STA. 399+60 RT

-L- STA. 394+00 TO STA. 395+93.14 LT

DETAIL K

b=5 Ft.

B=4 Ft.

Max. d=1.5 Ft.

Min. D=1.5 Ft.

*When B is < 6.0'

Type of Liner= Class B Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

( Not to Scale)

3:
13:1 D

B

b

LATERAL BASE DITCH

1"/Ft.

-L- STA. 489+39 TO STA. 490+00 LT
-L- STA. 375+35 TO STA. 376+50 RT
-L- STA. 332+00 TO STA. 338+00 RT

DETAIL AE

b=5 Ft.

B=4.0 Ft.

Min. D=1.5 Ft.

Ground 

Natural

Slope

Fill

VAR.

S
T
A

K
E

S
L
O

P
E

5.0'

D

L
IM

IT
S

C
L
E

A
R
IN

G

( Not to Scale)

BERM DITCH

5.0'

10.0' V.C.

-Y13RPB- STA. 23+50 TO STA. 36+00 RT
-L- STA. 450+90 TO STA. 451+79 RT
-L- STA. 431+00 TO STA. 435+50 RT
-L- STA. 377+00 TO STA. 380+50 RT
-L- STA. 354+00 TO STA. 358+82 LT

DETAIL T

4.5'

9.0'

Min. D= 1.5 Ft.

3:1

N

ORT
H CAROLIN

A

P
RO

FESSIONA
L

ENGINEER

SEAL
33184

R
O

DAEM .W Y
ERF

FE
J

( Not to Scale)
LATERAL BASE DITCH

3:1
D

B

b

d
3:
1 1"/Ft.

-Y13RPD- STA. 12+53 TO STA. 16+50 LT
-Y13RPA- STA. 16+75 TO STA. 20+00 RT

-L- STA. 331+15 TO STA. 332+00 RT

DETAIL AB

b=5 Ft.

B=4 Ft.

Max. d=2.25 Ft.

Min. D=2.25 Ft.

*When B is < 6.0'

Type of Liner= Class B Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

( Not to Scale)
LATERAL BASE DITCH

3:1
D

B

b

d
3:
1 1"/Ft.

-Y13RPB- STA. 23+00 TO STA. 23+50 RT

DETAIL F

b=5 Ft.

B=4 Ft.

Max. d=2.0 Ft.

Min. D=2.0 Ft.

*When B is < 6.0'

Type of Liner= Class I Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

( Not to Scale)

3:
13:1 D

B

b

LATERAL BASE DITCH

1"/Ft.

-Y14- STA. 24+65 TO STA. 26+90 RT
-Y13RPD- STA. 19+00 TO STA. 20+50 LT

-Y13- STA. 58+22 TO STA. 60+00 LT
-L- STA. 390+50 TO STA. 394+00 LT
-L- STA. 376+50 TO STA. 377+00 RT

DETAIL D

b=5 Ft.

B=4.0 Ft.

Min. D=1.0 Ft.

Ground 

Natural

Slope

Fill

3:1 3:
1

D

( Not to Scale)

STANDARD 'V' DITCH

BEG. ELEV=169.88 END ELEV=172.56
-Y13CUL2- STA. 12+50 LT, L=940', S=0.28%

Min. D=2.5 Ft.

DETAIL Y

Ground

Natural
Ground

Natural

3:
13:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

S=2.5%, BEG. ELEV=167.12, END ELEV=169.33
-Y13_CUL2- STA. 10+94 TO STA. 11+25 LT, L=88'

DETAIL I

B=4.0 Ft.

Max. d=1.5 Ft.

Min. D=1.5 Ft.

Ground

Natural

Ground

Natural

*When B is < 6.0'

Type of Liner= CL B Rip-Rap

Geotextile

3:1 D

B

( Not to Scale)

Fla
tte
r3:1

 o
r

SPECIAL LATERAL BASE DITCH

-Y13- STA. 77+40 TO STA. 78+53 LT, Min D=1.0'
-Y13- STA. 70+00 TO STA. 72+15 LT, MIN D=2.25'

DETAIL Q

B=4.0 Ft.

Min. D=See Below

Ground

Natural

Slope

Fill

( Not to Scale)

3:
13:1 D

B

b

LATERAL BASE DITCH

1"/Ft.

-Y13- STA. 57+50 TO STA. 58+22 LT
-L- STA. 485+00 TO STA. 489+00 RT
-L- STA. 346+00 TO STA. 350+50 RT

DETAIL H

b=5 Ft.

B=4.0 Ft.

Min. D=2.0 Ft.

Ground 

Natural

Slope

Fill

3:1 3:
1

D

( Not to Scale)

STANDARD 'V' DITCH

BEG. ELEV=214.20, END ELEV=215.00
-Y15- STA. 10+70 RT, L=31', S=2.58%
BEG. ELEV=189.21, END ELEV=186.95

-Y14T_1- STA. 12+25 RT, L=135', S=1.67%
BEG. ELEV=190.17, END ELEV=188.29

-Y14T_1- STA. 12+00 LT, L=110', S=1.71%
S=0.67%, BEG. ELEV=196.52, END ELEV=195.92
-Y14B- STA. 11+50 TO STA. 12+40 RT, L=90' 
S=1.2%, BEG. ELEV=196.95, END ELEV=196.29

-Y14B-  STA. 11+50 TO 12+05 LT, L=55' 
S=1.67%, BEG. ELEV=163.16, END ELEV=166.0
-Y14- STA. 8+18 TO STA. 9+87 RT, L=170', 

 S=0.79%, BEG. ELEV=176.97, END ELEV=176.70
-Y13CUL1- STA. 14+80 TO STA. 15+14 RT, L=34'

S=0.96%, BEG. ELEV=177.05, END ELEV=176.51
-Y13CUL1- STA. 14+50 TO STA. 15+06 LT, L=56'

Min. D=1.5 Ft.

DETAIL N

Ground

Natural
Ground

Natural

www.rkk.com
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LATERAL 'V'  DITCH
( Not to Scale)

D
3:1 3:

1

b

1"/Ft.

-Y16DET- STA. 18+75 TO STA. 21+17 LT
-Y16DET- STA. 14+00 TO STA. 16+00 RT
-Y16B- STA. 23+00 TO STA. 25+00 LT
-Y16- STA. 29+00 TO STA. 32+00 LT
-Y15- STA. 11+00 TO STA. 11+50 RT

-Y13DET- STA. 16+50 TO STA. 30+75 RT
-Y13RPD- STA. 16+15 TO STA. 19+50 RT
-Y13RPA- STA. 18+59 TO STA. 22+00 LT

-Y13J- STA. 10+50 TO STA. 12+50 LT
-Y13H- STA. 10+15 TO STA. 11+56 LT
-Y13- STA. 37+38 TO STA. 45+00 RT
-L- STA. 490+00 TO STA. 496+00 LT
-L- STA. 464+20 TO STA. 468+00 RT
-L- STA. 375+40 TO STA. 379+00 LT
-L- STA. 371+00 TO STA. 371+61 RT

b=5 Ft.

Min. D=1.5 Ft.

DETAIL AD

Ground

Natural

Slope

Fill

( Not to Scale)

3:
13:1 D

B

b

LATERAL BASE DITCH

1"/Ft.

-Y16B- STA. 26+62 TO STA. 27+50 RT, D=4'
-L- STA. 372+50 TO STA. 373+29.10 LT, D=4'

DETAIL U

b=5 Ft.

B=4.0 Ft.

Min. D=See Below

Ground 

Natural

Slope

Fill

Fla
tte
r4:

1 o
r

D
3:1

( Not to Scale)

SPECIAL CUT DITCH

-Y16B- STA. 29+50 TO STA. 33+00 LT
-Y13RPA- STA. 27+00 TO STA. 28+29 RT
-Y13_CUL2- STA. 11+25 TO STA. 12+71 RT
-Y13CUL2- STA. 11+25 TO STA. 12+50 LT

-Y13- STA. 69+50 TO STA. 78+00 RT
-Y13- STA. 21+00 TO STA. 25+50 RT

DETAIL O

Min. D=2.0 Ft.

Ground

Natural Slope

Ditch

Front

B

3:
13:1 D

( Not to Scale)

STANDARD BASE DITCH

BEG. ELEV=206.10, END ELEV=205.88
-Y16C- STA. 12+00 RT, L=74', S=0.3%
BEG. ELEV=175.85, END ELEV=175.08
-Y13I- STA. 13+75 LT, L=145', S=0.5%
BEG. ELEV=184.20, END ELEV=183.66

-Y15A- STA. 12+29 LT, L=139', S=0.39%

DETAIL W

B= Varies (from 32 to 4 Ft.)

Min. D= 2.75 Ft.

Ground

Natural

Ground

Natural

Fla
tte
r4:

1 o
r

D
3:1

( Not to Scale)

SPECIAL CUT DITCH

-Y16DET- STA. 31+00 TO STA. 33+50 RT
-Y16DET- STA. 12+95 TO STA. 14+00 RT

-Y16A- STA. 13+00 TO STA. 16+17 LT
-Y14- STA. 14+00 TO STA. 15+00 RT

-Y13RPB_XOVER- STA. 11+00 TO STA. 12+75 RT
-Y13RPB- STA. 38+50 TO STA. 40+50 RT

-Y13B- STA. 15+00 TO STA. 18+00 RT
-Y13B- STA. 16+25 TO STA. 18+00 LT

-Y13DET- STA. 30+50 TO STA. 34+00 LT
-Y13DET- STA. 1+00 TO STA. 16+50 LT
-Y13- STA. 29+50 TO STA. 31+66 LT
-Y13- STA. 21+00 TO STA. 25+50 LT
-L- STA. 370+00 TO STA. 371+00 RT

DETAIL AC

Min. D=1.5 Ft.

Ground

Natural Slope

Ditch

Front

Fla
tte
r4:

1 o
r

D
3:1

( Not to Scale)

SPECIAL CUT DITCH

-Y16B- STA. 27+00 TO STA. 29+50 LT
-Y16A- STA. 11+00 TO STA. 16+50 RT
-Y16A- STA. 16+17 TO STA. 20+00 LT
-Y16A- STA. 11+00 TO STA. 13+00 LT
-Y14B- STA. 10+75 TO STA. 11+50 LT
-Y14B- STA. 10+59 TO STA. 11+50 RT
-Y14- STA. 29+18 TO STA. 32+00 LT
-Y14- STA. 13+00 TO STA. 14+00 LT

-Y13RPD- STA. 22+50 TO STA. 23+50 LT
-Y13I- STA. 13+25 TO STA. 13+75 LT

-Y13G_REV- STA. 10+30 TO STA. 10+75 LT
-Y13G_REV- STA. 10+10 TO STA. 10+75 RT

-Y13F- STA. 11+00 TO STA. 11+50 LT
-Y13F- STA. 10+58 TO STA. 11+50 RT

-Y16DET- STA. 31+50 TO STA. 34+50 LT
-Y13DET- STA. 31+75 TO STA. 34+00 RT
-Y13DET- STA. 14+00 TO STA. 16+50 RT

-Y13_CUL3- STA. 12+00 TO STA. 13+46 RT
-Y13_CUL3- STA. 12+00 TO STA. 13+43 LT
-Y13_CUL1- STA. 13+50 TO STA. 14+80 RT
-Y13_CUL1- STA. 13+50 TO STA. 14+50 LT

-Y13B- STA. 20+00 TO STA. 20+50 LT
-Y13- STA. 52+50 TO STA. 53+70 LT
-Y13- STA. 31+66 TO STA. 34+50 RT
-L- STA. 469+50 TO STA. 472+50 RT
-L- STA. 422+00 TO STA. 424+00 RT

DETAIL A

Min. D=1.0 Ft.

Ground

Natural Slope

Ditch

Front

( Not to Scale)

SPECIAL LATERAL 'V' DITCH

Flatter

2:1 or D

-Y16_REV- STA. 43+65 TO STA. 45+20 RT
-Y16_REV- STA. 36+50 TO STA. 37+60 RT

Min. D=1.0 Ft.

DETAIL R

Ground

Natural

Fla
tte
r2:

1 o
r

Slope

Fill

3:
13:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

BEG. ELEV=156.70, END ELEV=153.00
-Y13B- STA. 18+80 RT, L=50', S=7.4%.
BEG. ELEV=160.20, END ELEV=156.57
-Y13RPD- 18+89 LT, L=44', S=8.3%
BEG. ELEV=154.81, END ELEV=152.00

-Y13B- STA. 20+50 RT, L=57', S=4.9%

DETAIL AF

B= 4 Ft.

Max. d= 1.0 Ft.

Min. D= 1.0 Ft.

Ground

Natural

Ground

Natural

 

Type of Liner= Class B Rip-Rap

Geotextile

LATERAL 'V'  DITCH
( Not to Scale)

D
3:1 3:

1

b

1"/Ft.

-Y16DET- STA. 21+17 TO STA. 23+00 LT
-Y13DET- STA. 34+70 TO STA. 35+65 LT
-Y16A- STA. 20+00 TO STA. 22+24 LT
-Y16A- STA. 16+50 TO STA. 18+50 RT
-Y16- STA. 18+74 TO STA. 20+12 LT
-Y16- STA. 13+38 TO STA. 17+40 RT
-Y14- STA. 26+90 TO STA. 29+50 RT
-Y14- STA. 24+18 TO STA. 26+00 LT

-Y13RPD- STA. 19+50 TO STA. 22+00 RT
-Y13I- STA. 13+35 TO STA. 13+75 RT
-Y13I- STA. 11+50 TO STA. 13+25 LT
-Y13B- STA. 12+17 TO STA. 13+00 LT
-Y13- STA. 60+00 TO STA. 62+00 LT
-Y13- STA. 49+50 TO STA. 52+50 LT
-Y13- STA. 28+00 TO STA. 31+66 RT
-L- STA. 517+50 TO STA. 519+00 LT
-L- STA. 472+95 TO STA. 477+00 LT
-L- STA. 472+50 TO STA. 475+00 RT
-L- STA. 468+00 TO STA. 469+00 RT
-L- STA. 462+50 TO STA. 464+20 RT
-L- STA. 456+00 TO STA. 457+00 LT

b=5 Ft.

Min. D=1.0 Ft.

DETAIL B

Ground

Natural

Slope

Fill

( Not to Scale)

SPECIAL LATERAL 'V' DITCH

3:1
D

-Y16DET- STA. 33+50 TO STA. 34+25 LT
-Y16DET- STA. 30+50 TO STA. 31+84 LT

-Y16C- STA. 11+00 TO STA. 12+13 LT
-Y16B- STA. 13+50 TO STA. 14+50 RT
-Y16- STA. 44+00 TO STA. 46+14 RT
-Y16- STA. 36+80 TO STA. 38+00 RT
-Y16- STA. 11+00 TO STA. 13+38 RT

Min. D=1.5 Ft.

DETAIL G

Ground

Natural

Fla
tte
r3:

1 o
r

Slope

Fill

LATERAL 'V'  DITCH
( Not to Scale)

D
3:1 3:

1

b

1"/Ft.

-Y16- STA. 21+27 TO STA. 23+56 RT
-Y14DET- STA. 14+50 TO STA. 19+20 RT

-Y14- STA. 15+00 TO STA. 18+67 RT
-Y13- STA. 31+66 TO STA. 36+25 LT
-L- STA. 506+00 TO STA. 513+00 RT

b=5 Ft.

Min. D=2.0 Ft.

DETAIL S

Ground

Natural

Slope

Fill

3/16/2022
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P: (919) 878-9560

LATERAL 'V'  DITCH
( Not to Scale)

D
Flatter

4:1 or 
Fla
tte
r4:

1 o
r

b

1"/Ft.

b=5.0 Ft.

Min. D=1.5 Ft.

Ground

Natural

Slope

Fill

DETAIL AM

-Y16- STA. 18+80 TO STA. 20+50 RT

3:
13:1

D

( Not to Scale)

d

STANDARD 'V' DITCH

BEG. ELEV=216.85, END ELEV=214.66
-Y16DET- STA. 19+07, L=75', S=2.92%
BEG. ELEV=217.79, END ELEV=214.80

-Y16DET- STA. 18+62 LT, L=75', S=3.99%

DETAIL AP

Max. d=1.0 Ft.

Min. D=1.0 Ft.

Type of Liner= PSRM

Ground

Natural

Ground

Natural

-Y14DET- STA. 24+00 TO STA. 28+60 RT

Fil
l S
lo
pe

3:
1 
or
 F
la
tte
r

b=5 Ft.
d=2 Ft.

Type of Liner= Class A Rip-Rap

b

DETAIL AQ

Ground

Natural

( Not to Scale)
TOE PROTECTION

d

Geotextile

( Not to Scale)

SPECIAL LATERAL 'V' DITCH

D
d

3:1

-Y16C- STA. 13+28 TO STA. 14+00 LT

DETAIL AL

Max. d=1.0 Ft.

Min. D=1.0 Ft.

Type of Liner= CL B Rip-Rap

Slope

Fill

Fla
tte
r3:

1 o
r

Ground

Natural

Geotextile
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

U-2915BA

HYDRAULIC DESIGN

2D-2

Median Ditch

( Not to Scale)
FALSE SUMP

S

S=Ditch Slope

etc.
GI

L

2'

D

D

Ditch Grade L LDitch Grade

0.0% To 2.0%

Over 2.0% To 4.0%

20'

30'

Over 4.0% To 6.0%

Over 6.0%

40'

50'

9"

20'L (See Chart Below)

 

DETAIL AR

C Proposed Ditch
L

S etc.

GI

10
:1 20:1

( Not to Scale)

FALSE SUMP

2.0'

-Y13CUL_2- STA. 12+00 RT
-Y13RPC- STA. 20+50 RT 
-Y13RPC- STA. 20+00 LT
-Y13RPD- STA. 34+67 RT
-Y13RPD- STA. 31+00 RT
-Y13RPD- STA. 23+50 LT
-Y13RPD- STA. 22+50 RT
-Y13RPA- STA. 22+50 LT

-Y13- STA. 57+00 LT
-L- STA. 454+00 LT
-L- STA. 451+80 RT
-L- STA. 449+00 RT
-L- STA. 446+50 RT
-L- STA. 444+00 RT
-L- STA. 434+00 LT
-L- STA. 425+00 RT
-L- STA. 422+00 RT
-L- STA. 417+50 RT
-L- STA. 390+50 RT
-L- STA. 387+50 RT
-L- STA. 385+00 RT
-L- STA. 380+50 RT
-L- STA. 377+50 RT
-L- STA. 372+00 LT
-L- STA. 368+00 LT
-L- STA. 364+50 LT
-L- STA. 361+50 LT
-L- STA. 358+00 LT
-L- STA. 356+50 LT
-L- STA. 354+00 LT

DETAIL AS

Traffic Flow
Outside Ditch

1.
0
' 

M
a
x

0
.5
' 

M
in
.

S=Ditch Slope C Proposed Ditch

20:
1

10:1

LS=Ditch Slope

S

( Not to Scale)
FALSE SUMP

2'

DETAIL AT

Traffic Flow
Outside Ditch

1.
0
' 

M
a
x
.

0
.5
' 

M
in
.

etc.
GI

-Y13B- STA. 17+27 LT

-Y13RPB- STA. 24+50 LT

-L- STA. 496+50 LT

-L- STA. 454+00 RT

-L- STA. 454+00 LT

-L- STA. 451+80 LT

-L- STA. 446+50 LT

-L- STA. 444+00 LT

-L- STA. 440+00 RT

-L- STA. 437+00 RT

-L- STA. 435+00 RT

-L- STA. 422+00 LT

-L- STA. 385+00 LT

-L- STA. 380+00 LT

-L- STA. 356+50 RT

-L- STA. 355+50 RT

-L- STA. 354+00 RT

-L- STA. 343+36 RT

-L- STA. 341+00 RT

-L- STA. 339+00 RT

C Proposed Ditch

LATERAL 'V'  DITCH
( Not to Scale)

D

b

1"/Ft.

-Y16B- STA. 10+92 TO STA. 13+50 LT
-L- STA. 513+00 TO STA. 519+00 RT

b=5 Ft.

Min. D=3.0 Ft.

DETAIL AN

Ground

Natural

Slope

Fill

Fla
tte
r3:

1 o
r

Flatter

3:1 or

-L- STA. 506+50 MED RT

-L- STA. 506+50 MED LT

-L- STA. 499+50 MED

-L- STA. 496+50 MED

-L- STA. 489+72 MED

-L- STA. 485+00 MED

-L- STA. 482+00 MED

-L- STA. 472+50 MED

-L- STA. 464+23 MED

-L- STA. 462+00 MED

-L- STA. 456+87 MED

-L- STA. 451+80 MED RT

-L- STA. 451+80 MED LT

-L- STA. 444+00 MED

-L- STA. 443+00 MED

-L- STA. 440+00 MED

-L- STA. 437+00 MED

-L- STA. 434+00 MED

-L- STA. 422+00 MED

-L- STA. 419+50 MED

-L- STA. 413+50 MED

-L- STA. 405+00 MED

-L- STA. 400+00 MED

-L- STA. 390+50 MED

-L- STA. 387+50 MED

-L- STA. 385+00 MED

-L- STA. 380+00 MED

-L- STA. 375+37 MED

-L- STA. 371+50 MED

-L- STA. 368+00 MED

-L- STA. 364+50 MED

-L- STA. 356+50 MED RT

-L- STA. 356+50 MED LT

-L- STA. 350+50 MED

-L- STA. 347+50 MED

-L- STA. 341+00 MED

-L- STA. 339+00 MED

-L- STA. 334+00 MED

-L- STA. 327+50 MED

-L- STA. 322+00 MED

N
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P
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3:1 D

B

( Not to Scale)

SPECIAL CUT BASE DITCH

Fla
tte
r4:1

 o
r

-L- STA. 70+00 TO STA. 78+53 LT

DETAIL AU

B= 4.0 Ft.

Min. D= 2.0 Ft.

Ground

Natural

Slope

Ditch

Front

Fla
tte
r4:

1 o
r

D
3:1

( Not to Scale)

SPECIAL CUT DITCH

-Y16B- STA. 23+00 TO STA. 26+62 RT
-Y16B- STA. 13+50 TO STA. 15+28 LT

DETAIL AO

Min. D=2.5 Ft.

Ground

Natural Slope

Ditch

Front

3/16/2022



(VARIES)

EXISTING GROUND

ROCK EMBANKMENTS

GEOTEXTILE FOR 

1' THICK #57 STONE

(SEE PLANS)

C/A FENCE

EARTH FILL

(VARIES)

EXISTING GROUND

ON TOP OF CLASS I 

FILL CLASS A RIPRAP 

PROJECT REFERENCE NO.

U-2519BA 2G-1

ENGINEER
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ROCK EMBANKMENTS DETAILS
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

ROCK EMBANKMENTS TYPICAL SECTION

1' TYP.

1.5
:1 
(H
:V
) #57 STONE

(COMMON BORROW)

(SEE ROADWAY PLANS)

FOR ROADWAY DETAILS

EMBANKMENT

(SEE TABLE FOR LOCATIONS AND ELEVATIONS)

(NOT TO SCALE)

TOP OF ROCK EMBANKMENTS ELEV. = 159.6'

N. W. S.  ELEV. = 158.6'

3:1 
(H:V

)

3:1 
(H:V

)

8%

3.0' 2.0'

3.0' BERM

 

ROCK EMBANKMENTS

USE ROCK EMBANKMENTS AT FOLLOWING LOCATIONS:

-LINE-
LOCATION

LT/RT

APPROX.

BEGINNING STATION

APPROX.

ENDING STATION

-L-

FOR ROCK EMBANKMENTS,   SEE ROCK EMBANKMENTS SPECIAL PROVISION.

THE ARTICLE 270-3 OF THE STANDARD SPECIFICATIONS.

INSTALL GEOTEXTILE ON TOP OF #57 STONE IN ACCORDANCE WITH 

TYPICAL SECTION AND ACCORDING TO THE ROCK EMBANKMENTS SPECIAL PROVISION.

CONSTRUCT ROCK EMBANKMENTS TO THE ELEVATION SHOWN IN THE ROCK EMBANKMENTS 

PLACE #57 STONE AS SHOWN IN THE ROCK EMBANKMENTS TYPICAL SECTION.

N. W. S.

ELEVATION
ELEVATION

TOP OF

ROCK EMBANKMENTS

440+73 +/- 441+98 +/- LEFT 158.6' 159.6'

(PLAN VIEW)

MIN (TYP)

18" OVERLAP

TOP OF SLOPE

TOE OF SLOPE

MIN (TYP)

5' OVERLAP

ROLL WIDTH

ROCK PLATING (TYP)

GEOTEXTILE FOR

GEOTEXTILE OVERLAP DETAIL

VARIES (SEE ROADWAY PLANS)

FILL VOIDS IN THE TOP OF ROCK EMBANKMENTS WITH CLASS A RIP RAP.

ROCK EMBANKMETS (CLASS I RIP RAP)

USE CLASS 1 SELECT MATERIAL FOR ROCK EMBANKMENTS.

GEOTEXTILE FOR ROCK EMBANKMENTS = 480 SY

#57 STONE (SELECT MATERIAL,  CLASS VI) = 260 TONS

RIP RAP,  CLASS A = 115 TONS

ROCK EMBANKMENTS = 670 TONS

ESTIMATED MATERIAL QUANTITIES FOR ROCK EMBANKMENTS

5/2/2018


