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TRANSITION
CONCRETE BARRIER

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED
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PRECAST REINFORCED CONCRETE BARRIER

SINGLE SLOPE CONCRETE BARRIER RAIL

PRECAST REINFORCED SINGLE FACE

TO PRECAST REINFORCED SINGLE FACE SINGLE SLOPE CONCRETE BARRIER RAIL

TRANSITION FROM PRECAST REINFORCED CONCRETE BARRIER

PRECAST REINFORCED CONCRETE BARRIER
SINGLE SLOPE CONCRETE BARRIER RAIL

PRECAST REINFORCED SINGLE FACE 

CONSTRUCTION METHODS AND STEEL PLACEMENT.

SEE RDWY. STD DWG. 857.01 FOR PRECAST REINFORCED CONCRETE BARRIER
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15'-0"
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8" 

SECTION B-B

FOR CONSTRUCTION METHODS AND STEEL PLACEMENT.

SEE SPECIAL DETAILS PERTAINING TO SINGLE SLOPE BARRIERS
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ABOVE AND BELOW SPRINGLINE.              

SELECT BACKFILL MATERIAL CLASS III OR CLASS II, TYPE 1

GENERAL NOTES:

UNDISTURBED EARTH MATERIAL

SPRINGLINE OF PIPE

ACCOMPLISH COMPACTION.

UNCOMPACTED AS PIPE SEATING AND BACKFILL WILL 

FOR PIPE BEDDING. LEAVE SECTION DIRECTLY BENEATH PIPE

LOOSELY PLACED SELECT MATERIAL CLASS III OR CLASS II, TYPE 1

TAKE CARE TO FULLY COMPACT HAUNCH ZONE OF PIPE BACKFILL.

APPROVED SUITABLE LOCAL MATERIAL.

WITH TYPE IV GEOTEXTILE AS DIRECTED BY THE ENGINEER.

SELECT MATERIAL CLASS V OR VI FOR FOUNDATION CONDITIONING. ENCAPSULATE

FOR ALLOWABLE PIPE FILL HEIGHTS AND PIPE SPECIFICATIONS.

REFER TO NCDOT PIPE MATERIAL SELECTION GUIDE AND STANDARD SPECIFICATIONS

I.D.  = THE MAXIMUM HORIZONTAL INSIDE DIAMETER DIMENSION.

O.D.  = THE MAXIMUM HORIZONTAL OUTSIDE DIAMETER DIMENSION.

   OF THE EMBANKMENT AT THAT POINT.       

   ALONG THE PIPE FROM THE TOP OF THE PIPE TO THE TOP        

  H   = THE FILL HEIGHT MEASURED VERTICALLY AT ANY POINT 

BEEN PROPERLY BACKFILLED AND COVERED WITH AT LEAST 3 FEET OF APPROVED MATERIAL.

DO NOT OPERATE HEAVY EQUIPMENT OVER ANY PIPE CULVERT UNTIL THE PIPE CULVERT HAS

TOP OF FILL

GROUND LINE

NOT LESS THAN 6"

I.D. /6 MIN.

O.D. + 3'

NORMAL EARTH FOUNDATION

FILL

PLACEMENT OF 

& PRIOR TO

PIPE IS PLACED

COMPACT AFTER 

NOT LESS THAN 6"

I.D. /6 MIN.

ROCK

GROUND LINE

TOP OF FILL

H H

O.D. + 3'

ROCK FOUNDATION

PIPE IN TRENCH

AS DIRECTED BY ENGR.

NOR MORE THAN 24"
BUT NOT LESS THAN 12"

" PER FOOT OF 'H'2
1

THAN 6"
NOT LESS 
I.D. /6 MIN.

GEOTEXTILE

TYPE 4a

GROUND LINE

TOP OF FILL

UNSUITABLE MATERIAL FOUNDATION

O.D. + 3'
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EARTH

H
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1
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O.D. + 2'
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O.D.+ 2'
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PIPE ABOVE GROUND
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1
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1
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BUT NOT LESS THAN 12"
NOR MORE THAN 24"
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HGROUND LINE

TOP OF FILL

HGROUND LINE

TOP OF FILL

ROCK
AS DIRECTED BY ENGR.
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NORMAL EARTH FOUNDATION ROCK FOUNDATION
UNSUITABLE MATERIAL FOUNDATION

PIPE IN TRENCH

PIPE ABOVE GROUND

H
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O.D. + 2'
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FILL
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O.D. + 3' O.D. + 3'

MIN. O.D. MIN. O.D. MIN. O.D.MIN. O.D.

BELOW SPRINGLINE.              

SELECT BACKFILL MATERIAL CLASS III OR CLASS II,  

GENERAL NOTES:

UNDISTURBED EARTH MATERIAL

SPRINGLINE OF PIPE

ACCOMPLISH COMPACTION.

UNCOMPACTED AS PIPE SEATING AND BACKFILL WILL 

FOR PIPE BEDDING. LEAVE SECTION DIRECTLY BENEATH PIPE

LOOSELY PLACED SELECT MATERIAL CLASS III OR CLASS II, TYPE 1

TAKE CARE TO FULLY COMPACT HAUNCH ZONE OF PIPE BACKFILL.

APPROVED SUITABLE LOCAL MATERIAL.

WITH TYPE IV GEOTEXTILE AS DIRECTED BY THE ENGINEER.

SELECT MATERIAL CLASS V OR VI FOR FOUNDATION CONDITIONING. ENCAPSULATE

FOR ALLOWABLE PIPE FILL HEIGHTS AND PIPE SPECIFICATIONS.

REFER TO NCDOT PIPE MATERIAL SELECTION GUIDE AND STANDARD SPECIFICATIONS

I.D.  = THE MAXIMUM HORIZONTAL INSIDE DIAMETER DIMENSION.

O.D.  = THE MAXIMUM HORIZONTAL OUTSIDE DIAMETER DIMENSION.

   OF THE EMBANKMENT AT THAT POINT.       

   ALONG THE PIPE FROM THE TOP OF THE PIPE TO THE TOP        

  H   = THE FILL HEIGHT MEASURED VERTICALLY AT ANY POINT 

BEEN PROPERLY BACKFILLED AND COVERED WITH AT LEAST 3 FEET OF APPROVED MATERIAL.

DO NOT OPERATE HEAVY EQUIPMENT OVER ANY PIPE CULVERT UNTIL THE PIPE CULVERT HAS

GEOTEXTILE

TYPE 4a

GEOTEXTILE

TYPE 4a
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6" OFFSET

ROADWAY PAVEMENT

BRIDGE PIER

TYPICAL PAVED SHOULDER WIDTH

END OF 4" SLOPE PROTECTION

BARRIER, SINGLE FACED

PRECAST CONCRETE

1" EXP. JOINT MATERIAL

(SEE STRUCTURE PLANS)

4" SLOPE PROTECTION

1" EXP. JOINT MATERIAL

(MINIMUM 4" LENGTH).

BRIDGE PIER WITH 1" EXPANSION JOINT MATERIAL

SEPARATE CONCRETE SLOPE PROTECTION FROM

(SEE STRUCTURE PLANS)

WIDTH OF SLOPE PROTECTION

PLAN

ELEVATION

25' 25' 200' TAPER200' TAPER

1'-11"

E.O.T.SHOULDER PAVEMENT

SHOULDER PAVEMENT

E.O.T.

 2.  SLOPE PROTECTION SHALL BE REINFORCED CONCRETE IN ACCORDANCE WITH SECTION 462.

      DESIGN USED ON THE PAVED SHOULDER APPROACHING THE STRUCTURE UNDERPASS.

 1.  SHOULDER PAVEMENT SHOULD BE CONSTRUCTED AS SHOWN IN THE PLANS WITH THE SAME PAVEMENT 

NOTES:

BARRIER, SINGLE FACED

PRECAST CONCRETE

HORIZONTAL CLEARANCE

MANUAL CHAPTER 5
SEE ROADWAY DESIGN 
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1" EXP. JOINT MATERIAL
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ROADWAY PAVEMENT

TYPICAL PAVED SHOULDER WIDTH

BARRIER, SINGLE FACED

PRECAST CONCRETE

PLAN

ELEVATION

25' 25' 200' TAPER200' TAPER

E.O.T.
SHOULDER PAVEMENT

SHOULDER PAVEMENT

E.O.T.

BRIDGE ABUTMENT WALL

1'-6"

BARRIER TO FACE OF WALL
1" OFFSET FROM BACK OF 

END OF THE ABUTMENT WALL

(SEE STRUCTURE PLANS)

WIDTH OF ABUTMENT WALL

PRECAST CONCRETE BARRIER, SINGLE FACED

HORIZONTAL CLEARANCE

MANUAL CHAPTER 5
SEE ROADWAY DESIGN
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      DESIGN USED ON THE PAVED SHOULDER APPROACHING THE STRUCTURE UNDERPASS.

 1.  SHOULDER PAVEMENT SHOULD BE CONSTRUCTED AS SHOWN IN THE PLANS WITH THE SAME PAVEMENT 

NOTE:
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PAINT STRIPE

PAINT STRIPE
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1'-0"

SHOULDER PAINT STRIPE

ROADWAY PAVEMENT
90°

PAVED SHOULDER

PAINTED SHOULDER AND VERTICAL MARKER
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SEE STD. DWG.

816.02

SHOULDER DRAINS

SEE STD. DWG.

816.02

MOWING LIMITS

MAINTENANCE

MOWING LIMITS

3' OFFSET FROM

SHOULDER MARKER

DETAIL OF PAINTED

SEE INSET "A"
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PROP. C&G

" RAD⅛" RAD⅛

" RAD⅛

JOINT SEALER

JOINT FILLER

CONC. PAVEMENT

" EXPANSION JOINT½

T

T = SIDEWALK THICKNESS

" JOINT WIDTH½

C
O

N
C

R
E

T
E

 S
ID

E
W

A
L
K

848D01

IN SIDEWALK
TRANSVERSE EXPANSION JOINT

DETAILS SHOWING JOINTS IN CONCRETE SIDEWALK

SIDEWALK
SURFACE OF

SIDEWALK
CONCRETE
PROPOSED

WALL, ETC.

BUILDING,
   SEALING COMPOUND

   SAWN JOINT WITH JOINT

" WIDE x 1" DEEP GROOVED OR⅜FILL 

REQUIREMENTS AND CONSTRUCTION GUIDELINES.

SEE STD. DWG. 848.06 FOR CURB RAMP LOCATION

 

WHERE THE SIDEWALK JOINS ANY RIGID STRUCTURE.

" EXPANSION JOINT WILL BE REQUIRED½INTERVALS.  A 

" EXPANSION JOINT WILL BE REQUIRED AT 50'½ONE 

IN THE CONCRETE SIDEWALK AT 5' INTERVALS.

" RADII⅛PLACE A GROOVE JOINT 1" DEEP WITH 

 

4" THICK UNLESS OTHERWISE DENOTED ON PLANS.

CONSTRUCT STANDARD SIDEWALK 5' WIDE AND
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6" CONCRETE CURB

SIDEWALK AREA

2'-6" CURB AND GUTTER

SURFACE

 WARNING

DETECTABLE

6" CONCRETE CURB
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3

CROSS SLOPE:  2.00%

8.33% (12:1) MAX RAMP SLOPE

SURFACE

NON-WALK 
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K
 

848D06

C
U

R
B
 

R
A
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OF 2.00%.

MAXIMUM CROSS SLOPE AND LONGITUDINAL SLOPE

5' MIN.

SIDEWALK WIDTH

  5' MIN.

  CLEAR SPACE

5' MIN. 
SIDEWALK WIDTH 

NON-W
ALK 

SURFACE

SIDEWALK AREA

6" CONCRETE CURB

2'-6" CURB & GUTTER

DETECTABLE WARNING SURFACE

NON-W
ALK 

SURFACE

  IN THE DIRECTION OF THE PEDESTRIAN STREET CROSSING.

  CLEAR SPACE SHALL BE 4' MINIMUM X 5' MINIMUM, WITH 5' PROVIDED

-  WHERE CLEAR SPACE IS CONSTRAINED ON TWO OR MORE SIDES,  THE 

WARNING SURFACE

MATCH WIDTH OF DETECTABLE

AT DEPRESSED CURB TO 

WIDTH OF CLEAR SPACE

4' MIN.

3
2

1

1

1

2

1

2

1

2

1

3

6" CONCRETE CURB

5' MIN.

CLEAR SPACE
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PAY LIMITS FOR 1 CURB RAMP

2.4"

1.6" TO

1.4"

0.9" TO

MIN.

0.65"

DIAMETER

THAN 65% OF THE BASE

THAN 50% TO NO MORE

TOP DIAMETER OF NO LESS

0.9"R TO 1.40"R

BASE DIAMETER

2
'-

0
"
 

L
E

N
G

T
H

RAMP WIDTH AREA IS VARIABLE

.
2
0
"

DETECTABLE WARNING SURFACE

R
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SHEET   OF9   13
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R
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P

   EITHER LIGHT-ON-DARK, OR DARK-ON-LIGHT SEQUENCE COVERING THE ENTIRE RAMP.

   DETECTABLE WARNING SURFACE SHALL CONTRAST VISIBLY WITH ADJOINING SURFACE, 

   RAMP FLOOR AS SHOWN ON THE DETAILS.

   DETECTABLE WARNING SURFACE SHALL COVER 2'-0" LENGTH AND FULL WIDTH OF THE

NOTES:
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TYPE 3

INSTALLATION IN A RADIUS

TYPE  3 MODIFIED

*

*

*
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EDGE OF LANE

EDGE OF LANE

SHOULDER LINE

SHOULDER LINE

3'

3'

3'

3'

TAPER

 25' 

TAPER

25'

FLARE RATE

50:1 OR FLATTER

LANE

PARALLEL TO

ANCHOR UNIT

STRUCTURE

LANE

PARALLEL TO

ANCHOR UNIT

STRUCTURE

50:1 OR FLATTER FLARE RATE

LENGTHS AND OFFSETS FOR PROPOSED GUARDRAIL AT TWO LANE - TWO WAY LOCATIONS

2'

2'

3'

3'

28' MIN.

28' MIN.

STRUCTURE

(50:1 TAPER)

TYPE TL-3 or TL-2

GUARDRAIL END UNIT

(50:1 TAPER)

TYPE TL-3 or TL-2

GUARDRAIL END UNIT

FOR POSTED SPEEDS < 45MPH USE GREU TYPE TL-2

FOR POSTED SPEEDS > 45MPH USE GREU TYPE TL-3

X

GUARDRAIL LENGTH OF NEED (X) IS CALCULATED BASED ON THE AASHTO ROADSIDE DESIGN GUIDE.

X
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4      15

" DISTANCE IS NOT OBTAINED.
1

USE FLARE RATE AS THE CONTROL IF THE "N

1
N +1'

1
N

" IS BASED ON SHOULDER WIDTHS IN THE ROADWAY DESIGN MANUAL)
1

("N

1
N +1'

1
N

SEE STD. 862.03 FOR STRUCTURE ANCHOR UNITS
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SHOULDER

3'

TOTAL

WIDTH

SHOULDER

3'

TOTAL

WIDTH

NORMAL DITCH SLOPE

VARIABLE SLOPE

LANE

EDGE OF

LANE

EDGE OF

DETAIL OF BEGINNING OF GUARDRAIL IN CUT OR FILL SECTION

TRAFFIC

SHOULDER LINE

M
I
N

.
3
'-

0
"

25'-0"3'-0"

FILL SECTION CUT SECTION

2'-0"

LENGTH OF NEED

WARRANT POINT

28'-0" MIN.

8:1 TAPER

2' OR 4' PAVED SHOULDER

10' PAVED SHOULDER

EDGE OF LANE

50:1 TAPER

PAY LIMITS GUARDRAIL END UNIT TYPE TL-3 or TL-2

FOR POSTED SPEEDS < 45mph USE GREU TYPE TL-2

FOR POSTED SPEEDS > 45mph USE GREU TYPE TL-3

1
"N "= DISTANCE FROM EDGE OF LANE TO FACE OF GUARDRAIL WHERE GUARDRAIL IS PARALLEL TO LANE.

1

1
N +1' 1

N
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3'

VARIABLE 10' PAVED

SHOULDER

VARIABLE 

GUARDRAIL POST
HOLE (SEE NOTE)

3'

VARIABLE 10' PAVED

SHOULDER

VARIABLE 

ABC

GUARDRAIL POST
HOLE (SEE NOTE)

SHOULDER

EARTH

SURFACE COURSE

BASE COURSE

CONCRETE

FLEXIBLE PAVED SHOULDER CONCRETE PAVED SHOULDER

CRS-2P
EMULSION

8' GUARDRAIL POST ON 2:1 SLOPE*

BASE COURSE

SHOULDER BREAK POINT

EARTH

SURFACE COURSE E.O.P. 2' 1'

DES.

8
'-

0
"

FILL SLOPE
2:1 OR FLATTER

31"

HOLE (SEE NOTE)
GUARDRAIL POST

  TAMP HOLES USING THE EXCAVATED MATERIAL.

  ACCOMMODATE THE PARTICULAR POST BEING USED. BACKFILL AND 

  TO THE PROPER DEPTH. DRILL THE HOLE OF SUFFICIENT SIZE TO 

  EARTH MATERIAL AND BASE COURSE.THE POST MAY THEN BE DRIVEN 

  WHEN WOODEN GUARDRAIL POSTS ARE USED, DRILL HOLES THROUGH 

NOTE:

E
X

T
R

A
 L

E
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G
T

H
 G

U
A

R
D

R
A

IL
 P

O
S

T

3'

TAPER

 25' 25'**

28' MIN.

TYPE TL-3 or TL-2

GUARDRAIL END UNIT

8' GUARDRAIL POST ON 2:1 SLOPE-END UNIT TRANSITION*

EDGE OF PAVEMENT

SHOULDER LINE
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** 8' GUARDRAIL POST SHOULD BE USED IN THIS RANGE

    UNITS MAY NOT BE PLACED ON THE 2:1 SLOPE AND MUST TRANSITION TO THE SHOULDER.

    SEVERELY CONSTRAINED AREAS WITH A POSTED SPEED ≤ 60 MPH. GUARDRAIL END 
*  THE 8' GUARDRAIL POST ON 2:1 SLOPE DETAIL IS INTENDED FOR USE ONLY IN 

EARTH

PLAN VIEW

GUARDRAIL OFFSET(DES. 2')

3' 1'

2'
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ROADWAY

2'-6" CURB AND GUTTER

A

A

SECTION A-A SECTION B-B

B
E

R
M

B

B

FI
LL
 S

LOPE

FI
LL
 S

LOPE

CUT SLOPE

ROADWAY
ROADWAY

BERM
BERM

ROADWAY

ROADWAY

2'-6" CURB AND GUTTER

SECTION C-C

C

C

CUT SLOPE

GUARDRAIL 6" FROM THE FACE OF CURB

UNIT TERMINAL

GUARDRAIL END

1'-6"
6"

FACE OF GUARDRAIL @ TERMINAL

1'-6" OFFSET FROM 

8' MINIMUM

8' MINIMUM 8' MINIMUM

GUARDRAIL 8' OR GREATER OFFSET FROM FACE OF CURB

M
I
N

.

B
E

R
M

1
0
'

6" OFFSET FROM THE FACE OF CURB

FOR POSTED SPEEDS < 45 MPH USE GREU TYPE TL-2

FOR POSTED SPEEDS > 45 MPH USE GREU TYPE TL-3

4 FEET FROM THE POST

IS LOCATED LESS THAN 

SIDEPATH/SHARED-USE PATH

RAILINGS, FENCE, OR RUB RAILS IF

PLACE APPROVED BICYCLE FRIENDLY

(NO 50:1 TAPER REQUIRED)

GUARDRAIL END UNIT TYPE TL-3 or TL-2

GUARDRAIL END UNIT TYPE TL-3 or TL-2 (50:1 TAPER)

_

31"
31"

2'

UNIT TERMINAL

GUARDRAIL END

31"

FI
LL
 S

LOPE

B
E

R
M

USE 13' MINIMUM OFFSET

FOR POSTED SPEED > 40 MPH
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FOR POSTED SPEEDS < 45 MPH USE GREU TYPE TL-2

FOR POSTED SPEEDS > 45 MPH USE GREU TYPE TL-3

GUARDRAIL TO SIDEWALK OR SIDEPATH/SHARED-USE PATH

FOR OFFSET DISTANCES FROM FACE OF GUARDRAIL AND BACK OF

SEE THE ROADWAY DESIGN MANUAL (PART I CHAPTER 4 SECTION 4.14)

GUARDRAIL TO SIDEWALK OR SIDEPATH/SHARED-USE PATH

FOR OFFSET DISTANCES FROM FACE OF GUARDRAIL AND BACK OF

SEE THE ROADWAY DESIGN MANUAL (PART I CHAPTER 4 SECTION 4.14)_

STRUCTURAL ANCHOR OR END UNITS

SHOULD NOT BE PLACED WITHIN THE LIMITS OF THE

BICYCLE FRIENDLY RAILINGS, FENCE OR RUB RAIL

PLACED WITHIN THE LIMITS OF THE STRUCTURAL ANCHOR OR END UNITS

BICYCLE FRIENDLY RAILINGS, FENCE OR RUB RAIL SHOULD NOT BE
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ELEVATION VIEW

      FOR EVERY 1" OF HEIGHT DIFFERENCE, TO TRANSITION FROM EXISTING GUARDRAIL TO PROPOSED 31" GUARDRAIL.

NOTE: IF EXISTING GUARDRAIL IS LOWER THAN 29", USE AN ADDITIONAL 12'-6" LONG SECTION OF GUARDRAIL,

TRANSITION FROM 29" TO 31" W-BEAM GUARDRAIL MOUNTING HEIGHT
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LEVEL

GROUND

PANEL SPLICE

W-BEAM MIDSPAN

3'-1•" 3'-1•"3'-1•" 3'-1•" 3'-1•" 3'-1•"

25'-0" GUARDRAIL MOUNTING HEIGHT TRANSITION

6'-3" 6'-3" 6'-3" 6'-3" 6'-3"

5    9

31"

OR GREU

PROPOSED 31" MOUNTING HEIGHT FOR GUARDRAIL

29"

EXISTING 29" GURADRAIL MOUNTING HEIGHT
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PLAN VIEWFRONT VIEW

INSET "A"

PLAN VIEW

NOMINAL DIA.

6"

" BOLTS⅝FOR 

" DIA. HOLE¾

STEEL SPACER TUBE

TUBING

.280" THICK

TUBING

.280" THICK

" MAX.½5

" MIN.½2

VARIABLE

SECTION VIEW

LC OF GUARDRAIL

ELEVATION VIEW

BRIDGE DECK

" THICK PLATE⅝

1" X 1" BAR

A

" THICK PLATE⅝

PARAPET
TOP OF

BRIDGE RAIL
EXIST. CONCRETE

BOLTS & NUTS
" DIA.⅞

PARAPET
TOP OF

(SEE NOTE 9)

ANCHOR UNIT    
SEE ROADWAY STANDARD DRAWING 862.03 SHEET 3 FOR ADDITIONAL INFORMATION ON THE TYPE III12.
LAP JOINTS IN THE DIRECTION OF TRAFFIC FLOW.11.
THE PLATES.     
PROVIDE SHOP DRAWINGS OF THE PLATES TO THE ENGINEER FOR APPROVAL BEFORE FABRICATING10.
BEYOND FACE OF POST.    
1" X 1" BAR MAY NOT BE NEEDED ON BRIDGE RAILS WHERE FACE OF RAIL DOES NOT PROJECT 9.

" WELDS ALL AROUND.¼ATTACH 1" X 1" BAR AND THREADED STUDS TO PLATE WITH  8.

USE THIS DETAIL ONLY FOR BRIGES WITH POST AND BEAM TYPE RAIL. 7.
DO NOT DRILL BRIDGE RAIL IN ORDER TO INSTALL GUARDRAIL ANCHOR UNIT. 6.
GUARDRAIL MAY BE INSTALLED AGAINST BRIDGE RAIL WITHOUT SPACER TUBES.    
COMBINATION THEREOF OR AS DIRECTED BY THE ENGINEER.  FOR VERY SMALL PARAPET WIDTHS,    
END POST SPACER TUBE LOCATION BY USING STANDARD OR ALTERED SPACER TUBES OR A    
INSTALL FACE OF GUARDRAIL AS NEAR AS POSSIBLE TO PLUMB WITH THE PARAPET FACE AT BRIDGE 5.
ADDITIONAL FIELD HOLES MAY BE DRILLED IN STEEL RAIL AS DIRECTED BY THE ENGINEER. 4.
GALVANIZED AFTER FABRICATION IN ACCORDANCE WITH SECTION 1076 OF STAND. SPECS.    
USE PLATES AND TUBES CONFORMING TO THE REQUIREMENTS OF A.S.T.M. A-36 AND 3.

" DIA. STUDS AND BOLTS AFTER GALVANIZING SEE A.S.T.M. A-563.⅞TAP NUTS FOR THE  2.

GALVANIZED IN ACCORDANCE WITH SECTION 1076 OF STAND. SPECS.    
USE NUTS, BOLTS, AND WASHERS CONFORMING TO THE REQUIREMENTS OF A.S.T.M. A-307 AND 1.

GENERAL NOTES:

THRIE BEAM GUARDRAIL

CL

"
¼

7
"

⅝
7

"
⅛

7

6"

2
2

"

STUDS WITH NUTS
" DIA.⅞7 WELDED 

AT CORNERS OF PLATE TYP.
" DIA. BOLTS & NUTS⅞4 - 

WELD (TYPICAL)

" CONTINUOUS¼

1'-6"

1'-3"

2
'-
1

"

1
'-
1

0
"

"
½

1

" THICK PLATE⅝

"¼1

(QTY. 7)
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3' CONCRETE COVER

6" #57 STONE

8" VAR.
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EXISTING

EARTH MATERIAL

RETAINING WALL

PROP.

GRADE

FINISH

SEE ROADWAY PLANS

SINGLE FACED CONCRETE BARRIER

PROP. RETAINING WALL

SEE STD. 857.01 FOR SINGLE FACED BARRIER.

USE AN APPROVED BONDING SYSTEM IN ACCORDANCE WITH SECTION 1081 OF THE STANDARD SPECIFICATIONS.

SUBMIT ALTERNATIVE METHODS FOR STEEL FABRICATION PLACEMENT FOR REVIEW AND APPROVAL.

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

CONSTRUCT EXPANSION AND CONTRACTION JOINTS AS SHOWN IN STANDARD DRAWING 854.01.
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DRAINAGE STRUCTURE WALL
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A36 STEEL PLATE
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DETAIL OF TEMPORARY

-QUANTITES TO BE PAID FOR AT THE UNIT PRICE BID PER EACH.

-SEE ROADWAY PLANS AND PROVISIONS FOR LOCATIONS

-FILL SHALL BE PLACED DIRECTLY OVER THE STEEL PLATES.

-STEEL COVERS ARE FOR TEMPORARY USE DURING PHASE CONSTRUCTION.

-USE GRADE A36 STEEL
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ELEVATION AT SHARED-USE PATH SAFETY RAIL

NOTES

SHOP DRAWINGS SHALL BE SUBMITTED FOR REVIEW AND APPROVAL.

CORNER, BUT NOT AT THE CORNER APEX.  

FOR CHANGES IN TANGENTIAL LONGITUDINAL ALIGNMENT GREATER THAN 45° , POSITION POSTS A MAXIMUM 2'-0" EACH SIDE OF THE 

A 9" BEND RADIUS OR TERMINATE ADJOINING SECTIONS WITH MITERED END SECTIONS WHEN SAFETY RAILS ARE NOT REQUIRED.  

CONTINUOUS ACROSS A MINIMUM OF TWO POSTS.  MAKE CORNERS AND CHANGES IN TANGENTIAL LONGITUDINAL ALIGNMENT WITH 

FIELD SPLICES ARE SIMILAR TO EXPANSION JOINTS AND MAY BE NECESSARY TO FACILITATE HANDLING; BUT THE TOP RAIL MUST BE 

RETAINING WALL EXPANSION JOINTS.

MAXIMUM SPACING BETWEEN EXPANSION JOINTS IS 40'-0".  LOCATE EXPANSION JOINTS BETWEEN POSTS ON EITHER SIDE OF 

RAILING ACCOMODATES PEDESTRIANS AND BICYCLES IN ACCORDANCE WITH AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS.  

THE ENGINEER.  

PLACEMENT OF PEDESTRIAN SAFETY RAIL IN RELATION TO SHOULDER BREAK POINT AND PATH MAY BE MODIFIED AS DIRECTED BY 

USE CLASS 'A' CONCRETE FOR PEDESTRIAN SAFETY RAIL FOOTINGS.

ALL EXPOSED SURFACES SHALL BE PAINTED WITH A COMPATIBLE BLACK VINYL PAINT.

WELD IN ACCORDANCE WITH ARTICLE 1072-18 OF THE STANDARD SPECFICATIONS.   

REPAIR GALVANIZING IN ACCORDANCE WITH SECTION 1076 OF THE STANDARD SPECIFICATIONS.  

GRADE B.  

CONSTRUCT RAILING AND POSTS OF 1 1/2" O.D. GALVANIZED SCHEDULE 40 STEEL PIPE MEETING THE REQUIREMENTS OF ASTM A53, 

AND SHARED-USE PATH AT RETAINING WALL NO. 18

SHARED-USE PATH PEDESTRIAN SAFETY RAILING WITH CONCRETE FOOTING SHALL BE PLACED BETWEEN BACK OF RETAINING WALL 
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TRANSITION
CONCRETE BARRIER
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2" ROLLED CONCRETE CURB
DETAIL SHOWING 

3" ROLLED CONCRETE CURB
DETAIL SHOWING 

(USED IN CONJUNCTION WITH 3" ROLLED CURB)
MODIFIED 2"-6" CURB AND GUTTER

DETAIL SHOWING 

(USED IN CONJUNCTION WITH 2" ROLLED CURB)
MODIFIED 2"-6" CURB AND GUTTER

DETAIL SHOWING 

 CURB.

-NO DRAINAGE STRUCTURES SHALL BE PLACED IN THE 2" OR 3" ROLLED

 ALL RIGID OBJECTS.

-SPACE EXPANSION JOINTS AT 90' INTERVALS AND ADJACENT TO

-FILL ALL CONSTRUCTION JOINTS, WITH JOINT FILLER AND SEALER.

" DEEP.2
1

 CONSTRUCT NON-TEMPLATE FORMED JOINTS A MINIMUM OF 1

 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.

-PLACE CONTRACTION JOINTS AT 10' INTERVALS.

 GEOMETRY OR PAVEMENT CONSTRAINTS LIMIT SPACE.

 ACCOMMODATION OF LARGE VEHICLES OR WHERE VERTICAL 

 CURB MAY BE USED WHERE NECESSARY TO IMPROVE 

-A 3-INCH ROLLED CURB IS THE STANDARD. A 2-INCH ROLLED

 GENERAL NOTES:

MATCH ROADWAY SLOPE
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TYPICAL SECTION TYPICAL SECTION

EXPANSION JOINT DETAIL
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STRUCTURE

MASONRY

EXISTING

STRUCTURE

MASONRY

EXISTING

VARIABLE WIDTH

VARIABLE WIDTH

CONCRETE APRON

2"

BRICK
WALL

CONCRETE

ANCHOR
MASONRY

A

A

 

 

 

WALL

BRICK

MASONRY

BRICK

8"

MASONRY

8" BRICK 

8"

4"

FOR DROP INLETS

(5 FT. MAX.)

COPING
BRICK

SEALANT
JOINT

CLASS `̀B"

  FILLER

 JOINT

‚ ''

SEE PLANS FOR FRAME & GRATE TYPE

(5 FT. MAX.)

SEE DETAILS ABOVE FOR METHOD OF GRATE PLACEMENT.

SEE PLANS FOR DROP INLET FRAME & GRATE TYPE 

GRATE PLACEMENT DETAILGRATE PLACEMENT DETAIL

T
Y

P
.

DRAINAGE STRUCTURE

TOP OF EXISTING 

T.S.S. NOV.1997

T.S.S. FEB.2000

‚ " EXPANSION MATERIAL

 EACH, CONVERT EXISTING CATCH BASIN TO DROP INLET.

-THE DIMENSIONS FOR THE EXISTING BOXES ARE APPROXIMATE

GENERAL NOTES:

-CONFIRM DIMENSIONS ON EACH INDIVIDUAL FRAME & GRATE PROPOSAL.

 AND MAY VARY SLIGHTLY.

-USE CLASS B CONCRETE.

 OF THE STANDARD SPECIFICATIONS.

-CONSTRUCT IN ACCORDANCE WITH SECTION 859 

-SEE STD. DRAWING 840.25 FOR MASONRY ANCHORAGE.

-SPECIAL DESIGN IS REQUIRED FOR USE UNDER PAVEMENT.

-INCLUDE 18" CONCRETE APRON IN UNIT PRICE BID PER 

APRON

CONC.

4"

CLASS "B" CONC. CAP

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

 8" SOLID CONCRETE BLOCK ARE REQUIRED FOR DRAINAGE STRUCTURE.

FOR GRATED DROP INLETS

s:usr/details/stand/cbtodi02.dgn

1" MAX. PER COURSE

CORBEL AS NECESSARY
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PROJECT REFERENCE NO. SHEET NO. 

GENERAL NOTES: 

CONSTRUCT IN ACCORDANCE WITH SECTION 859 
OF THE STANDARD SPECIFICATIONS. 

THE DIMENSIONS FOR THE EXISTING BOXES 
ARE APPROXIMATE AND MAY VARY SLIGHTLY.

DETAIL INTENDED FOR NON-TRAFFIC 
BEARING DRAINAGE STRUCTURES. 

BILL OF MATERIALS 

REINFORCING STEEL 

SIZE QTY. LENGTH REINF. STEEL LBS. 

#4 20 4 1-6
11

60 .12 

#4 8 1'-1" 5.79 

TOTAL 65.91 * 

MASONRY CU YDS 

TOP SLAB CONCRETE CLASS "B" .4326 * 

BRICK MASONRY PER FT HT (MIN) .4111 

*NOTE:
QUANTITIES BASED ON 3'-6" X 3'-6" 
DRAINAGE STRUCTURE. ADJUST QUANTITIES 
FOR LARGER STRUCTURES AND MANHOLE 
CONSTRUCTION. 

DOCUMENT NOT CONSIDERED FINAL 

UNLESS ALL SIGNATURES COMPLETED 

CONTRACT STANDARDS 
AND DEVELOPMENT UNIT 

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

DETAIL TO CONVERT EXISTING 
DI, CB, OTCB or GI 
TO JUNCTION BOX 

(MANHOLE OPTIONAL} 

ORIGINAL BY: T.S.S. DATE: N0V.1997 

MODIFIED BY: T.S.S. DATE: FEB.2000 

CH E C KE D BY : ��,------,--,---,-----c-c- DAT E : _-----,-----;-;------,-­
FILE SPEC.: ds174: /usr/details/stand/boxtojbe.dgn

2C-28I-2513AC

Docusign Envelope ID: D58B5F92-BDEB-884B-819E-DE9B9C40D434
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(MANHOLE OPTIONAL)

TO TRAFFIC BEARING JUNCTION BOX

BEARING DROP INLET OR CATCH BASIN

DETAIL TO CONVERT EXISTING TRAFFIC

T.S.S.                 FEB.2000

E.E.W.                 NOV.2001

w:ericward/usr/details/stand/boxtotbjbe.dgn
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BRICK MASONRY QUANTITY IS BASED ON THE TOTAL
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GENERAL NOTES:

6"

DETAIL OF HANDLE

PARTIAL SECTION

1"PIPE SLEEVE

ROUNDED OR

SQUARE CUT

WASHERS

2-HEX NUTS

BILL OF MATERIALS

SIZE QTY. LENGTH REINF. STEEL LBS.

8 1'-1"

MASONRY

TOP SLAB CONCRETE CLASS "A"
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#5 BARS @ 6" CTS.

#5 BARS

NOTE:

UP TO 7'-0" MAX.UP TO 7'-0" MAX.
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SECTION X-X SECTION Y-Y

2'' CL. 2'' CL.

VARIABLE - SEE SECTION Y-YVARIABLE - SEE SECTION X-X
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1
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11" LONG

3 2

3

MANHOLE OPTION QUANTITIES

REINFORCING STEEL 7.64LBS PER FT
2

9.04

.037YDS  PER FT  

.025YDS  PER FT  
2

BRICK MASONRY

MANHOLE COVER & FRAME

SEE STD. NO. 840.54

#5 DIAG.
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DOCUMENT NOT CONSIDERED FINAL
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SPECIAL LATERAL 'V' DITCH

2:1
D

FROM -DW3- STA. 10+53 LT TO -DW3- STA. 11+46 LT

Min. D= 1 Ft.

DETAIL 30

Ground
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Slope
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D
2:1
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CUT DITCH

FROM -Y2- STA. 15+30 RT TO -Y2- STA. 17+30 RT

Min. D= 1 Ft.

DETAIL 33

Slope

Ditch

Front

Ground

Natural
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SPECIAL LATERAL BASE DITCH

DETAIL 15

B= 2 Ft.

Min. D= 1 Ft.

Ground

Natural

Slope

Fill
3:13:1

FROM -RP32- STA. 11+23 LT TO -RP32- STA. 14+26 LT
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SPECIAL CUT BASE DITCH w/HINGE

MIN
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DETAIL 13

Min. D= 1.0 Ft.

FILL 

-Y2-

Slope
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Front

2
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X

FROM -Y2RPC- STA. 31+30 RT TO -Y2RPC- STA. 32+81 RT

3'

2:1 D

B

( Not to Scale)

SPECIAL CUT BASE DITCH

2:1

FROM -L- STA. 17+35 RT  TO -L- STA. 20+25 RT

DETAIL 25

B= 6 Ft.

Min. D= 1 Ft.

Ground

Natural

Slope

Ditch

Front
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r2:
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r

D
2:1

( Not to Scale)

CUT DITCH

FROM -L- STA. 16+50 LT TO -L- STA. 18+50 LT
FROM -L- STA. 14+50 LT TO -L- STA. 15+09 LT

Min. D= 1 Ft.

DETAIL 27

Slope

Ditch

Front

Ground

Natural

LATERAL 'V'  DITCH
( Not to Scale)

D
2:1 2:
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b

1"/Ft.

  FROM -L- STA. 18+50 LT TO -L- STA. 19+40 LT

b= 5 Ft.

Min. D= 1 Ft.

DETAIL 16

Ground
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Slope
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-Y2RPC- STA. 31+26 RT

-L- STA. 30+42 RT

-L- STA. 42+07 RT

-L- STA. 42+07 LT

-L- STA. 13+96 RT
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DETAIL 37

DETAIL 1

( Not to Scale)

Roadway Cross Slope (Varies) Roadway Cross Slope (
Varies)

C/L

Section for Pavement Structure
See Roadway Typical

2GI IN MEDIAN

2GI MEDIAN INLET

Grout/flow filll gap

SEPARATION
6" MIN 

( Not to Scale)
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LATERAL BASE DITCH

1"/Ft.

FROM -Y2C- STA. 11+50 RT TO -Y2C- STA. 12+50 RT

DETAIL 14
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Min. D= 1 Ft.
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SPECIAL LATERAL 'V' DITCH
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AT -L- STA. 111+37 LT
AT -L- STA. 108+87 LT

AT -Y3RPD- STA.21+05 LT
AT -Y3RPD- STA. 19+93 LT
AT -Y3RPD- STA. 15+78 RT

AT -L- STA. 41+55 RT
AT -L- STA. 51+44 LT
AT -L- STA. 48+04 LT
AT -L- STA. 40+73 RT
AT -L- STA. 39+31 RT
AT -L- STA. 39+30 RT 
AT -L- STA. 37+24 RT
AT -L- STA. 35+56 RT
AT -L- STA. 35+44 LT
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BANK STABILIZATION

10'min.

1.0'min. 1.25'

CHANNEL

EXISTING 

DETAIL 39

Directed by Engineer

Riprap in Locations 

Place Geotextile Under 

Until Refusal

Channel Bottom 

Press Riprap into 

FROM -L- STA. 43+73 LT TO -L- STA. 44+12 LT
FROM -L- STA. 12+88 RT to -L- STA. 13+15 RT

Type of Liner= varies, see callouts, liner must be Keyed-In

( Not to Scale)

BANK STABILIZATION

10'min.

1.0'min.

DETAIL 40

CHANNEL

EXISTING

1.25' CL I

1.0' CL B

Directed by Engineer

Riprap in Locations 

Place Geotextile Under 

Until Refusal

Channel Bottom 

Press Riprap into 

            
Type of Liner=varies, see callouts, liner must be Keyed-In

( Not to Scale)

-Y8- STA. 17+98 LT
-Y8- STA. 15+74 LT
-Y8- STA. 14+17 LT
-Y7- STA. 18+28 LTFROM -L- STA. 20+30 RT TO -L- STA. 23+88 RT

b= 10 Ft.
d= 2 Ft.

DETAIL 36

1ft (TYP)
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Tuck geotextile

Type of Liner= CL I Rip-Rap, Keyed-In
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( Not to Scale)
TOE PROTECTION
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Geotextile
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DETAIL 35
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Geotextile (TYP)

a Minimum of 1ft

Tuck Geotextile

Key-In Rip-Rap per Std. Dwg. 876.01

(Variable)
CHANNEL BED

Type of Liner=Class I Rip-Rap

FROM -RP23- STA. 34+80 RT TO -RP23- STA. 35+00 RT
FROM -RP32- STA. 20+49 LT TO -RP32- STA. 20+64 LT
FROM -RP23- STA. 20+64 RT TO -RP23- STA. 20+91 RT

FROM -L- STA. 23+81 LT TO -L- STA. 23+86 LT
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( Not to Scale)
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d= 1 Ft.

Type of Liner= CL B Rip-Rap, Keyed-In
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FROM -L- STA. 39+25 RT TO -L- STA. 42+00 RT
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DDE = 15 CY

DETAIL 17

B

D

( Not to Scale)

STANDARD BASE DITCH

FROM -L- STA. 53+50 LT TO -L- STA. 53+86 LT

B= 3 Ft.

Min. D= 1.5 Ft.

Ground

Natural

FL
ATT

ER3:
1 O

R 

3:
13:1

FROM -Y2B- STA. 18+33 RT TO -Y2B- STA. 17+84 RT
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AT -L- STA. 108+38 RT
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AT -Y3RPA- STA. 16+40 LT

AT -RP23- STA. 15+95 RT

AT -RP32- STA. 14+86 LT

AT -RP32- STA. 14+40 LT

AT -L- STA. 19+45 LT
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Slope

Fill
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a Minimum of 1ft

Tuck Geotextile

Type of Liner= CL II Rip-Rap, Keyed-In

FROM -L- STA. 26+35 RT TO -L- STA. 28+50 RT

DETAIL 23

b=5Ft.
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d=1Ft.
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DETAIL 7

BEHIND RETAINING WALL
CONCRETE DITCH
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B= 1.0'
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FROM -L- STA. 115+50 RT TO -L- STA. 121+00 RT
FROM -Y3RPA- STA. 22+48 LT TO -L- STA. 98+25 LT
FROM -Y3RPD- STA. 18+50 RT TO -L- STA. 98+55 RT

FROM -Y3- STA. 23+50 LT TO -L- STA. 26+50 LT
FROM -L- STA. 85+57 TO -L- STA. 98+25 LT
FROM -L- STA. 55+66 TO -L- STA. 63+81 LT
FROM -L- STA. 53+86 TO -L- STA. 55+65 LT
FROM -L- STA. 53+01 TO -L- STA. 55+42 RT
FROM -L- STA. 47+77 TO -L- STA. 53+00 RT

FROM -Y8- STA. 19+59 RT TO -Y8- STA. 21+04 RT
FROM -Y2B- STA. 11+57 LT TO -Y2B- STA. 14+78 LT
FROM -Y2A- STA. 12+45 LT TO -Y2- STA. 28+96 LT

d
4:1

B

D

( Not to Scale)

Fla
tte
r2.5

:1 
or

FROM -Y2B- STA. 16+00 RT TO -Y2B- STA. 15+00 RT

DETAIL 11

-Y2B-

Geotextile

B=2 Ft.

d=1 Ft.

Min. D=1 Ft.

Minimum of 1ft (TYP)

Tuck Geotextile a 

Type of Liner=CLASS I Rip-Rap, Keyed-In

SPECIAL LATERAL BASE DITCH

-Y2RPB-

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)

5.0'

DETAIL 22

GROUND

NAT.

3:1 3:
1

Max. d= 1 Ft.

Ti
e-
in

2:
1 

M
ax

3.0'

w/ HINGE
BERM DITCH

Min. D= 1 Ft.
B

d

B= 2 Ft.

FROM -L- STA. 37+87 RT TO -L- STA. 39+25 RT

FROM -L- STA. 34+50  RT TO -L- STA. 37+19 RT

FROM -L- STA. 30+50 RT TO -L- STA. 32+50 RT

FROM -L- STA. 32+68 LT TO -L- STA. 35+00 LT

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

047680

P
M

EK WEHTT

A
M

 

SEAL

  

039102

 
  

A

NIL
ORAC HTR

O

N

M
A

HRAB .T NOD
N

A
R

B

LA

NOISSEFORP

REENIGNE

HYDRAULICS

ENGINEER

Docusign Envelope ID: C6CB582F-F54B-8DE9-8308-783AFFE8738A

8/12/20268/7/2026
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9 PROJECT REFERENCE NO.

I-2513AC

SHEET NO.

R/W SHEET NO.    
HYDRAULICS

ENGINEER

Office of:

Prepared in the 

(919) 854-6200 - (919) 854-6259(FAX)
Raleigh, NC 27607

5438 Wade Park Boulevard, Suite 200

NC FIRM LICENSE No: F-0342

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

AT -L- STA. 68+13 RT
AT -Y13- STA. 11+35 TO -Y13- STA. 11+48 RT

DETAIL 44

2.01.0'min.

BANK STABILIZATION

Until Refusal

Channel Bottom 

Press Riprap into 

Directed by Engineer

Riprap in Locations 

Place Geotextile Under 

Type of Liner= CLASS II  Rip-Rap, Keyed-In

( Not to Scale)

2D-2

LATERAL 'V'  DITCH
( Not to Scale)

D
2:1 2:

1

b

1"/Ft.

FROM -L- STA. 106+50 TO -L- STA. 108+00 RT

b=5.0 Ft.

Min. D=1.5 Ft.

DETAIL 51

Ground

Natural

Slope

Fill

( Not to Scale)

TOE PROTECTION

d
FL

ATT
ER2:

1 
O

R

FROM -RP32- STA. 31+21 TO -RP32- STA. 32+99 LT
FROM -L- STA. 64+60 TO -L- STA. 66+11 LT

DETAIL 48

Type of Liner= Class I Rip-Rap

d=2.0 Ft.

GROUND

NATURAL
SLOPE

FILL

GEOTEXTILE

2:
12:1

D

( Not to Scale)

B

d

FROM -Y3- STA. 29+69 TO -Y3- 30+52 RT

DETAIL 54

Ground

Natural

Ground

Natural

Geotextile

BASE DITCH W/ VEGETATED BENCH

b b 4:
14:1

b=2.0 Ft.

B=4.0 Ft.

d=1.0 Ft.

Min. D=2.5 Ft.

Type of Liner= Class B Rip-Rap, Keyed-In

a Minimum of 1ft (TYP)

Tuck Geotextile

and 4:1 backslopes up to natural ground

Establish wetland vegetation along benches

2
:1

b

( Not to Scale)

D2:1 2:
1

BERM 'V' DITCH

FROM -L- STA. 70+00 TO -L- STA. 70+75 LT

DETAIL 45
Min. D=1.5 Ft.

b=5.0 Ft.

Ground

Natural

RDWY
d

Max d=1.0 Ft.

Type of Liner= Class B Rip Rap Keyed In

(TYP)

Minimum of 1ft

Tuck Geotextile a 

( Not to Scale)
BERM BASE DITCH

2
:1

2:
1

D2:1

B

b

d

FROM -L- STA. 73+00 TO -L- STA. 76+00 LT

DETAIL 46

Ground

Natural RDWY

Geotextile
b=2.0 Ft.

B=5.0 Ft.

Max. d=1.0 Ft.

Min. D=1.5 Ft.

Type of Liner= Class B Rip-Rap, Keyed-In

a Minimum of 1ft (TYP)

Tuck Geotextile

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

FROM -L- STA. 100+00 TO -L- STA. 100+90 RT

DETAIL 50

b=5.0 Ft.

B=2.0 Ft.

Max. d=1.0 Ft.

Min. D=1.5 Ft.

*When B is < 6.0'

Type of Liner= Class I Rip-Rap Keyed In

Ground

Natural

Slope

Fill

GEOTEXTILE (TYP)

a Minimum of 1ft

Tuck Geotextile

2:
1

2:1
D

( Not to Scale)

STANDARD BASE DITCH

B

d

DETAIL 58

Ground

Natural

Ground

Natural

Geotextile
(TYP)

a Minimum of 1ft

Tuck Geotextile

Type of Liner= Class II Rip-Rap, Keyed-In

B=6.0 Ft.

Max. d=4.0.

Min. D=2.0.

AT -L- STA. 104+83 LT

2:
1

2:1
D

( Not to Scale)

STANDARD BASE DITCH

B

d

AT -L- STA. 63+67 RT
FROM -Y3- STA. 27+45 TO -Y3- STA. 27+80 LT

DETAIL 41

Ground

Natural

Ground

Natural

Geotextile

B=4.0 Ft.

Max. d=3.0 Ft.

Min. D=1.5 Ft.

(TYP)

a Minimum of 1ft

Tuck Geotextile

Type of Liner= Class I Rip-Rap, Keyed-In

And All Widths for Class B Rip-Rap

for Class I and II Rip-Rap;

Detail Applies When B is < 6.0'

2:
1

2:1
D

( Not to Scale)

STANDARD BASE DITCH

B

d

AT -L- STA. 68+15 RT

DETAIL 43

Ground

Natural

Ground

Natural

Geotextile

B=6.0 Ft.

Max. d=4.0 Ft.

Min. D=2.0 Ft.

(TYP)

a Minimum of 1ft

Tuck Geotextile

Type of Liner= Class II Rip-Rap, Keyed-In

2:
1

2:1
D

( Not to Scale)

STANDARD BASE DITCH

B

d

AT -Y3- STA. 21+62 RT

DETAIL 60

Ground

Natural

Ground

Natural

Geotextile

B=5.0 Ft.

Max. d=2.5 Ft.

Min. D=2.5 Ft.

(TYP)

a Minimum of 1ft

Tuck Geotextile

Type of Liner= Class II Rip-Rap, Keyed-In

( Not to Scale)

TOE PROTECTION

d
FL

ATT
ER2:

1 
O

R

FROM -Y3A- STA. 13+00 TO -Y3A- STA. 14+50 LT
FROM -Y3A- STA. 11+55 TO -Y3A- STA. 12+00 LT
FROM -RAB1- STA. 11+11 TO -RAB1- STA. 11+78 RT

FROM -RP32- STA. 34+29 TO -RP32- STA. 35+68 LT

DETAIL 47

Type of Liner= Class B Rip-Rap

d=1.0 Ft.

GROUND

NATURAL
SLOPE

FILL

GEOTEXTILE

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)

5.0'

GROUND

NAT.

3:1 3:
1

Max. d= 1 Ft.

Ti
e-
in

2:
1 

M
ax

3.0'

w/ HINGE
BERM DITCH

d

Min. D= 1 Ft.

DETAIL 64

FROM -L- STA. 37+20 RT TO -L- STA. 37+87 RT

2:1 D

B

( Not to Scale)

-L-

2:1

Min. B= 2 Ft.

Min. D= 1 Ft.

-Y2RPC-

VARIABLE BASE CUT DITCH

FROM -L- STA. 41+00 RT TO -L- STA. 42+50 RT

DETAIL 67

2:
1

2:1
D

( Not to Scale)

STANDARD BASE DITCH

B

d

Ground

Natural

Ground

Natural

Geotextile
(TYP) 

a Minimum of 1ft

Tuck Geotextile

And All Widths for Class B Rip-Rap

for Class I and II Rip-Rap;

Detail Applies When B is < 6.0'

Type of Liner=Class B Rip-Rap, Keyed-In B=4.0 Ft.

d=1.0 Ft.

Min. D=2.7 Ft.

DETAIL 55

FROM -Y3- STA. 30+52 TO -Y3- STA. 31+39 RT

2:
12:1

D

( Not to Scale)

B

d

FROM -Y3- STA. 31+39 TO -Y3- STA. 34+10 RT

DETAIL 56

Ground

Natural

Geotextile

BASE DITCH W/ VEGETATED BENCH

b 4:
1

Type of Liner= Class B Rip-Rap, Keyed-In

a Minimum of 1ft (TYP)

Tuck Geotextile

and 4:1 backslopes up to natural ground

Establish wetland vegetation along benches

Ground

Natural

b=VARIES 0-30 Ft.

B=4.0 Ft.

d=1.0 Ft.

Min. D=2.5 Ft.

CITY GREENWAY

5' OFFSET FROM

(Variable)
Channel Bed

(TYP)

a Minimum of 1ft

Tuck Geotextile 

FROM -L- STA. 101+07 TO -L- STA. 101+53 RT
AT -L- STA. 65+54 RT

DETAIL 42

Ground

Natural

Ground

Natural

Geotextile

B=2.0 Ft.

Max. d=1.5 Ft.

Min. D=1.5 Ft.

(TYP)

a Minimum of 1ft

Tuck Geotextile

Type of Liner= Class I Rip-Rap, Keyed-In

And All Widths for Class B Rip-Rap

for Class I and II Rip-Rap;

Detail Applies When B is < 6.0'

2:
1

2:1
D

( Not to Scale)

STANDARD BASE DITCH

B

d

FROM -Y3RPD- STA. 21+47 TO -Y3RPD- STA. 22+19 LT
FROM -Y3- STA. 18+50 TO -Y3- STA. 19+00 LT

DETAIL 49

Max. d=1.0 Ft.

Min. D=1.5 Ft.

Type of Liner= Class B Rip-Rap Keyed In

Slope

Ditch

Front

Ground

Natural

Geotextile

Minimum of 1ft (TYP)

Tuck Geotextile a 

2:1
D

Fla
tte
r4:

1 o
r

d

( Not to Scale)

SPECIAL CUT DITCH

D

B

( Not to Scale)

FROM -L- STA. 48+10 TO STA. 53+50 LT

DETAIL 59

B= 3 Ft.

Min. D= 1.5 Ft.

Slope

Ditch

Front

2
:1

-Y2RPB-
6:1

VARIABLE

SPECIAL LATERAL BASE DITCH

4:1
OR 

FL
ATT

ER

4:1

d
4:1

B

D

( Not to Scale)

Fla
tte
r4:1

 o
r

DETAIL 61

FILL

-Y2-

Ditch

Slope

Front

Minimum of 1ft (TYP)

Tuck Geotextile a 

Type of Liner= B Rip-Rap, Keyed-In

2
:1

M
A

X

MIN
4.0'

w/ HINGE
SPECIAL CUT BASE DITCH

B= 3 Ft.

d= 1 Ft.

Min. D= 1 Ft.

FROM -Y2RPC- STA. 32+81 RT TO -Y2RPC- STA. 34+67 RT

V
A
R
IA

B
LE

( Not to Scale)
NOISE WALL LATERAL BASE DITCH

D

b

1"/Ft.

FROM -L- STA. 97+50 LT TO -L- STA. 99+50 LT
FROM -L- STA. 93+50 LT TO -L- STA. 96+50 LT
FROM -L- STA. 90+63 RT TO -L- STA. 94+50 RT
FROM -L- STA. 88+45 RT TO -L- STA. 89+60 RT

DETAIL 68

Ground

Natural

Geotextile (TYP)

a Minimum of 1ft

Tuck Geotextile

WALL

NOISE

1.5
:1

1.5:1 OR FLATTER

b= 1.0Ft.

D= 1.0Ft.

Type of Liner= CL B Rip-Rap, Keyed-In

3:
1

D

1.5:1

( Not to Scale)

w/ ROCK PLATING
SPECIAL CUT DITCH

DETAIL 69

Min. D=1.5 Ft.

Ground

Natural Slope

Ditch

Front

Fla
tte
r4:

1 o
r

D
2:1

( Not to Scale)

SPECIAL CUT DITCH

FROM -L- STA. 108+50 TO -L- STA. 112+50 RT

DETAIL 52

Min. D=1.5 Ft.

Ground

Natural Slope

Ditch

Front

  FROM -Y3- STA. 30+00 TO -Y3- STA. 31+00 LT

Geotextile

ENGINEER

HYDRAULICS

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

047680

P
M

EK WEHTT

A
M

 

SEAL

  

039102

 
  

A

NIL
ORAC HTR

O

N

M
A

HRAB .T NOD
N

A
R

B

LA

NOISSEFORP

REENIGNE

( Not to Scale)

d

DETAIL 66

GROUND

NATURAL

w

DECK DRAIN DISSIPATER PAD

INSET INTO NATURAL GROUND
GEOTEXTILE & RIP RAP

GROUND

NATURAL

NOTE: PAD TO BE CENTERED UNDER DECK DRAIN

w

w

VIEW

PLAN

VIEW

PROFILE

80 SY GEOTEXTILE

20 TONS CLASS B Rip-Rap 

TOTAL EST QTYS

-Y2RPC- STA. 26+97 TO -Y2RPC- STA. 28+41 LT

-Y2RPB- STA. 17+24 TO -Y2RPB- STA. 17+96 LT

d=1 FT

w=4 FT 

Type of Liner= CLASS B Rip-Rap

2:
1

2:1
D

( Not to Scale)

STANDARD BASE DITCH

B

d

Ground

Natural

Ground

Natural

Geotextile
(TYP)

a Minimum of 1ft

Tuck Geotextile

And All Widths for Class B Rip-Rap

for Class I and II Rip-Rap;

Detail Applies When B is < 6.0'

Type of Liner=Class B Rip-Rap, Keyed-In

DETAIL 57

FROM -L- STA. 34+10 TO -L- STA. 37+71 RT

B=4.0 Ft.

Max d=5.4 Ft.

Min. D=2.7 Ft.

( Not to Scale)

Elevation

Natural Bed

-Y8- STA. 19+32 LT

Ground

Natural

Ground

Natural

PIPE OUTLET CHANNEL STABILIZATION

DETAIL 62

1.5'

             
Type of Liner= CL II Rip-Rap - Keyed-In

Length=12 Ft. in Locations Directed by Engineer

*Place Geotextile Under Riprap

Geotextile*

Docusign Envelope ID: C6CB582F-F54B-8DE9-8308-783AFFE8738A

8/12/20268/7/2026
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9 PROJECT REFERENCE NO.

I-2513AC

SHEET NO.

R/W SHEET NO.    
HYDRAULICS

ENGINEER

Office of:

Prepared in the 

(919) 854-6200 - (919) 854-6259(FAX)
Raleigh, NC 27607

5438 Wade Park Boulevard, Suite 200

NC FIRM LICENSE No: F-0342

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

2D-3

( Not to Scale)

TOE PROTECTION

d
FL

ATT
ER2:

1 
O

R

FROM STA. 10+97 TO STA. 13+77 -DET09- RT

DETAIL DET09-4

Type of Liner= Class B Rip-Rap

d=1.0 Ft.

GROUND

NATURAL
SLOPE

FILL

GEOTEXTILE

Fla
tte
r6:

1 o
r

D
2:1

( Not to Scale)

SPECIAL 'V' DITCH

FROM -DET1- STA. 10+50 TO -DET1- STA. 17+20 LT.

DETAIL DET1-1

Min. D= 1.5 Ft.

Ground

Natural Slope

Ditch

Front

L

S etc.

GI

2:
1 4:1

( Not to Scale)

FALSE SUMP

2.0'

-DET1- STA. 17+20 LT.

DETAIL DET1-2

Traffic Flow
Outside Ditch

1.
0
' 

M
a
x

0
.5
' 

M
in
.

S=Ditch Slope C Proposed Ditch

2:1 D

B

( Not to Scale)

Fla
tte
r2:1

 o
r

FROM -DET7- STA. 15+98 LT  TO -DET7- STA. 20+15 LT

DETAIL DET7-2

B= 2 Ft.

Min. D= 1 Ft.

Ground

Natural

Slope

Ditch

Front

SPECIAL BASE DITCH

2:1 D

B

( Not to Scale)

Fla
tte
r2:1

 o
r

FROM -DET08- STA. 15+01 RT TO -DET08- STA.21+00 RT

DETAIL DET08-3

B= 2.0 Ft.

Min. D= 1.0 Ft.

Ground

Natural

Slope

Ditch

Front

SPECIAL BASE DITCH

Fla
tte
r2:

1 o
r

D
2:1

( Not to Scale)

CUT DITCH

FROM -DET16- STA. 10+00 RT TO -DET16- STA. 13+75 RT
FROM -DET16- STA. 11+00 LT TO -DET16- STA. 15+00 LT

Min. D= 1 Ft.

DETAIL -DET16-1

Slope

Ditch

Front

Ground

Natural

2:1 3:
1

D

( Not to Scale)

FROM -DET08- STA.17+00 LT TO -DET08- STA.17+20 LT

Min. D= 1.0 Ft.

DETAIL DET08-4

Ground

Natural
Ground

Natural

TAIL DITCH

EST. SLOPE = 4.7%
EST. LENGTH = 36.00 FT
FROM DET01
TIE INTO ADJACENT DITCH

d
4:1

B

D

( Not to Scale)

FROM -DET14- STA. 14+50 RT TO -DET14- STA. 11+00 RT

DETAIL DET14-4

-DET14-

Geotextile

B=2 Ft.

d=1 Ft.

Min. D=1 Ft.

Minimum of 1ft (TYP)

Tuck Geotextile a 

Type of Liner=CLASS I Rip-Rap, Keyed-In

SPECIAL BASE DITCH

-Y2RPB-

SL
O
PEFI

LL
 

2.5:1 OR FLATTER

FILL SLOPE

Fla
tte
r3:

1 o
r

D
Flatter

2:1 or

( Not to Scale)

SPECIAL 'V' DITCH

FROM STA. 13+00 TO STA. 13+50 -DET02-

DETAIL DET02-1

Min. D=1.5 Ft.

Ground

Natural Slope

Ditch

Front

( Not to Scale)
LATERAL BASE DITCH

2:1 D

B

b

d
2:
1 1"/Ft.

FROM STA. 18+00 TO STA. 19+64 -DET02- LT

DETAIL DET02-3

Ground

Natural
Slope

Fill

Geotextile

b=5.0 Ft.

B=2.0 Ft.

d=1.5 Ft.

Min. D=1.5 Ft.

(TYP)

a Minimum of 1ft

Tuck Geotextile

Type of Liner= Class I Rip-Rap, Keyed-In

And All Widths for Class B Rip-Rap

for Class I and II Rip-Rap;

Detail Applies When B is < 6.0'

( Not to Scale)
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LATERAL BASE DITCH

1"/Ft.

FROM STA. 15+00 TO STA. 18+00 -DET02- LT

DETAIL DET02-2
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B=2.0 Ft.

Min. D=1.5 Ft.

Ground 

Natural

Slope

Fill
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STANDARD BASE DITCH
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FROM STA. 19+64 TO STA. 21+00 -DET02- LT

DETAIL DET02-6

Ground

Natural

Ground

Natural

Geotextile

B=0-2 Ft.

d=1.5 Ft.

Min. D=1.5 Ft.

(TYP)

a Minimum of 1ft

Tuck Geotextile

Type of Liner=Class I Rip-Rap, Keyed-In

And All Widths for Class B Rip-Rap

for Class I and II Rip-Rap;

Detail Applies When B is < 6.0'

2:
1

2:1
D

( Not to Scale)

STANDARD BASE DITCH

B

d

FROM STA. 19+64 TO STA. 19+98 -DET02- LT

DETAIL DET02-4

Ground

Natural

Ground

Natural

Geotextile

B=3-5 Ft.

d= Ft.

Min. D=1.5 Ft.

(TYP)

a Minimum of 1ft

Tuck Geotextile

Type of Liner=Class I Rip-Rap, Keyed-In

And All Widths for Class B Rip-Rap

for Class I and II Rip-Rap;

Detail Applies When B is < 6.0'

( Not to Scale)

BANK STABILIZATION

FROM STA. 19+98 TO STA. 20+19 -DET02- LT

DETAIL DET02-5

GEOTEXTILE

Type of Liner= CLASS I RIPRAP

 

3.0'min.

2.0'
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( Not to Scale)

SPECIAL 'V' DITCH

FROM STA. 10+00 TO STA. 14+00 -DET05- LT

DETAIL DET05-1

Min. D=1.0 Ft.

Ground

Natural Slope

Ditch

Front
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tte
r3:
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r

D
2:1

( Not to Scale)

SPECIAL 'V' DITCH

FROM STA. 17+00 TO STA. 21+00 DET06 RT
FROM STA. 12+00 TO STA. 16+00 DET06 LT

DETAIL DET6-1

Min. D=1.5 Ft.

Ground

Natural Slope

Ditch

Front

L

S etc.

GI
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:1 20:1

( Not to Scale)

FALSE SUMP

2.0'

AT STA. 13+86 -DET09- RT
AT STA. 10+88 -DET09- RT

DETAIL DET09-6

Traffic Flow
Outside Ditch

1.
0
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x

0
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' 

M
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.

S=Ditch Slope C Proposed Ditch

20:
1

10:1

LS=Ditch Slope

S

( Not to Scale)
FALSE SUMP

2'

DETAIL DET09-5

Traffic Flow
Outside Ditch

1.
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0
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.

etc.
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AT STA. 10+88 -DET09- LT

C Proposed Ditch

2:
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( Not to Scale)

STANDARD BASE DITCH

B

d

FROM STA. 14+00 TO STA. 14+50 -DET09- LT

DETAIL DET09-3

Ground

Natural

Ground

Natural

Geotextile

B=2.0 Ft.

d=1.5 Ft.

Min. D=1.5 Ft.

(TYP)

a Minimum of 1ft

Tuck Geotextile

Type of Liner= Class I Rip-Rap, Keyed-In

And All Widths for Class B Rip-Rap

for Class I and II Rip-Rap;

Detail Applies When B is < 6.0'

B
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( Not to Scale)

STANDARD BASE DITCH

FROM STA. 13+00 TO STA. 14+00 -DET09- LT

DETAIL DET09-2

B=2.0 Ft.

Min. D=1.5 Ft.

Ground

Natural

Ground

Natural
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tte
r2:
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r

D
2:1

( Not to Scale)

SPECIAL 'V' DITCH

FROM STA. 14+50 TO STA. 15+50 -DET09- LT
FROM STA. 14+50 TO STA. 15+00 -DET09- RT
FROM STA. 10+50 TO STA. 11+00 -DET09- RT
FROM STA. 10+00 TO STA. 10+75 -DET09- LT

DETAIL DET09-1

Min. D=1.5 Ft.

Ground

Natural Slope

Ditch

Front

( Not to Scale)

TOE PROTECTION

d
FL

ATT
ER2:

1 
O

R

GROUND

NATURAL
SLOPE

FILL

GEOTEXTILE

DETAIL DET17-01

Type of Liner= Class B Rip-Rap

d=1.0 Ft.

FROM STA. 13+00 TO STA. 13+50 -DET17- LT

2:1 D

( Not to Scale)

STANDARD 'V' DITCH

Ground

Natural
Ground

Natural

DETAIL DET18-01
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FROM STA. 6+85 TO STA. 10+00 -DET18- LT
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D
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( Not to Scale)

SPECIAL 'V' DITCH

FROM STA. 4+00 TO STA. 8+40 -DET19- LT

DETAIL DET19-01

Min. D=1.0 Ft.

Ground

Natural Slope

Ditch

Front
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D
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( Not to Scale)

SPECIAL 'V' DITCH

FROM STA. 10+15 TO STA. 11+00 -DET19- RT

DETAIL DET19-02

Min. D=1.0 Ft.

Ground

Natural Slope

Ditch

Front
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D
2:1

( Not to Scale)

SPECIAL 'V' DITCH

FROM -DET08- STA. 13+50 RT TO -DET08- STA.15+00 RT
FROM -DET08- STA. 10+00 LT TO -DET08- STA.12+50 LT

DETAIL DET08-1

Min. D=1.0 Ft.

Ground

Natural Slope

Ditch

Front
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r

D
2:1

( Not to Scale)

SPECIAL 'V' DITCH

FROM -DET08- STA. 12+50 LT TO -DET08- STA.17+00 LT

DETAIL DET08-2

Min. D=1.0 Ft.

Ground

Natural Slope

Ditch

Front
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r2:
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r
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( Not to Scale)

SPECIAL 'V' DITCH

FROM -DET08- STA. 13+50 RT TO -DET11- STA.12+22 LT

DETAIL DET11-1

Min. D=1.0 Ft.

Ground

Natural Slope

Ditch

Front

2:1 D
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( Not to Scale)

SPECIAL CUT BASE DITCH
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FROM -DET14- STA. 12+50 LT  TO -DET14- STA. 14+90 LT

DETAIL DET14-1

B= 2 Ft.

Min. D= 1 Ft.
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Natural

Slope
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D
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( Not to Scale)

CUT DITCH

FROM -DET14- STA. 15+50 RT TO -DET14- STA. 18+00 RT

Min. D= 1 Ft.

DETAIL DET14-3

Slope

Ditch

Front

Ground

Natural
2:1 D

B

( Not to Scale)

SPECIAL CUT BASE DITCH

FROM -DET14- STA. 15+00 LT  TO -DET14- STA. 18+00 LT

DETAIL DET14-2

B= 2 Ft.

Min. D= 1 Ft.

Ground

Natural

Slope
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Front
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SPECIAL CUT DITCH w/HINGE
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FROM -DET08- STA.17+20 LT TO -DET08- STA.18+50 LT

DETAIL DET08-5

Min. D= 1.5 Ft.
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( Not to Scale)

FROM -DET3- STA. 13+50 LT TO -DET3- STA. 16+00 LT

Min. D=1.5 Ft.

DETAIL DET3-1

Slope

Ditch

Front

Ground

Natural

SPECIAL CUT DITCH
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r2:
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r

D
2:1

( Not to Scale)

FROM -DET3- STA. 16+00 RT TO -DET3- STA. 19+50 RT
FROM -DET3- STA. 14+50 RT TO -DET3- STA. 16+00 RT
FROM -DET3- STA. 16+00 LT TO -DET3- STA. 17+50 LT

Min. D=1 Ft.

DETAIL DET3-2

Slope

Ditch

Front

Ground

Natural

SPECIAL CUT DITCH
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( Not to Scale)
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C Proposed Ditch
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DETAIL DET08-6
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-DET11- STA. 12+27 LT
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C Proposed Ditch
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DETAIL DET11-2
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Traffic Flow
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-DET14- STA. 14+21 LT

-DET14- STA. 14+03 LT
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C Proposed Ditch
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DETAIL DET14-5
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FROM -DET7- STA. 16+07 RT TO -DET7- STA. 16+75 RT
FROM -DET7- STA. 13+50 RT TO -DET7- STA. 16+07 RT
FROM -DET7- STA. 10+00 LT TO -DET7- STA. 15+98 LT

Min. D=1 Ft.

DETAIL DET7-1

Slope

Ditch

Front

Ground

Natural

D

( Not to Scale)

CUT DITCH
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r2:
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( Not to Scale)

SPECIAL 'V' DITCH

FROM - STA. 67+00 LT TO -L- STA.76+00 LT
FROM - STA. 48+10 RT TO -L- STA.51+90 RT
FROM - STA. 48+10 LT TO -L- STA.54+90 LT

DETAIL T-1

Min. D=1.0 Ft.

Ground

Natural Slope

Ditch

Front

AT STA. 51+82 -L- LT
AT STA. 53+53 -L- LT
AT STA. 48+08 -L- LT

DETAIL T-2

Traffic Flow
Outside Ditch
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S=Ditch Slope C Proposed DitchL
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( Not to Scale)

FALSE SUMP
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( Not to Scale)

PAVED DITCH

FROM -L- STA. 25+50 CL TO -L- STA. 31+85 CL

DETAIL T-3

LCBARRIER

MEDIAN 

-L- LT 

PHASE IV WB EOT

TEMPORARY 2GI (PER TMP PLANS)

SHOULDER, 8% CROSS SLOPE

TEMP ASPHALT

( Not to Scale)

AT DRAINAGE STRUCTURE
PIPE COLAR

DDI
AM

ET
ER

E*E*

E
*

E
*

#6 BAR AT 12" OC
DRILL AND EPOXY

ELEVATION

SIDE ELEVATION

F

#6 DOWELS

STRUCTURE
DRAINAGE

(TYP.)
3"

(MIN.)
3" CLEAR

D
12"
15"
18"
24"
30"
36"
42"
48"
54"
60"
66"
72"

E
12"
12"
12"
12"
12"
12"
12"
12"
18"
18"
18"
18"

* F
12"
12"
12"
12"
12"
12"
12"
12"
18"
18"
18"
18"NOT EXCEED THE WIDTH OF THE BOX.

THAN THE WIDTH OF THE BOX. THE COLLAR SHOULD
USE THE SPECIFIED "E" DIMENSION UNLESS "E" IS WIDER

THAN 12 INCH.
USE 12 INCH DIAMETER VALUES FOR PIPE DIAMETERS LESS

STANDARD SPECIFICATIONS.
OBSERVE ALL REQUIREMENTS OF SECTION 840 OF THE

CONCRETE.
CONSTRUCT THE PIPE COLLAR WITH CLASS "B" OR BETTER

SHOWN ON PLANS OR AS DIRECTED BY THE ENGINEER.
PIPE COLLAR USED IN LIEU OF RESILIENT CONNECTOR

GENERAL NOTES

*
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SEE DETAIL 62

EST. 30 SY GEOTEXTILE

EST. 22 TON CL II RIP RAP

PIPE OUTLET CHANNEL STABILIZATION
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6103

JB w/MH

24" RCP-IV 

2
4
"
 
R
C

P
-
IV
 

18" SEALED PP
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P-IV

EST. 110 SY GEOTEXTILE

EST. 40 TONS

CLASS B RIP RAP

BASIN LINED WITH

DRY DETENTION

EST. 30 SY GEOTEXTILE

EST 20 TONS CL II

EST. 7 TONS CL B

CLASS B RIP RAP

RIP RAP MIXED WITH 

WELL GRADED CLASS II 

SEE DETAIL C
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-Y8- 19+60 8.5' 2:1

ELEV.

BOTTOM

(L)
WEIR LENGTH

(SEE PLANS)
VARIES

WEIR ELEV.

TRANSITION

(L)

WEIR LENGTH

TRANSITION

(X:1)
SLOPES

WEIR SIDE
d

2005.502002.0

MINIMUM DIMENSIONS FOR DRY DETENTION POND

DETAIL A

( Not to Scale )

2:1
2:1

FLOW FLOW

2:1 2:1

DRY DETENTION POND

FREEBOARD

d

A

A

PROFILE VIEW

"TRANSITION BERM CROSS-SECTION"
SECTION A-A

LOCATION

TRANSITION WEIR ELEVATION

TRANSITION WEIR

THICKNESS= 1.0'

THICKNESS= 1.0'

CL. B RIP RAP

FABRIC

FILTER

TOP OF EMBANKMENT

CL. B RIP RAP

BOTTOM ELEVATION

FABRIC

FILTER

TOP OF FILL OVER PIPE

1.0'

OUTLET CHANNEL

2' THICK

CLASS B TRANSITIOIN.

RIP RAP MIXED WITH 

WELL GRADED CLASS II 

ORIFICE TRASH RACK

PLAN

A

A

SECTION A-A

FRAME
HANDLE

HANDLE

FRAME

A

A

A

A

A

A

•" HOLE GRATE 
18"

HINGE
HINGE

18"

18"

CONCRETE SLAB

HINGE

CONCRETE SLAB

DETAIL B

(N.T.S.)

•" HOLE GRATE 

  ACCORDANCE WITH ASTM A-153.

4) RACK AND HARDWARE SHALL BE ALUMINUM OR GALVANIZED IN

  BOX BY HINGE OR SLIDE RAIL SYSTEM.

3 REMOVEABLE ORIFICE TRASH RACK SHALL BE ATTACHED TO CONCRETE

  THE 2024 STANDARD SPECIFICATIONS FOR ANCHORING PROCEDURE

2) IF BOLTS ARE ANCHORED IN CONCRETE, FOLLOW SECTION 420 OF

  OF A 1/4" BEAD.

1) ALL JOINTS SHALL BE FULLY WELDED AROUND JOINT WITH A MINIMUM

ORIFICE TRASH RACK NOTES:

A

A

A

A

A

A

#4 REBAR

#5 REBAR

A A

B

B

A

AA

A

#4 REBAR
#4 REBAR

#4 REBAR

#5 REBAR

A

A

SECTION A-A

SECTION B-B

6" TYP

A HINGE

A

HINGE

A

A

PLAN

V
A

R
IE

S
VARIES

WALL

CONC
VARIES

VARIES

CLOSURE

CHAIN

ATTACHING

FOR

EYEBOLT

•" x 5"

VARIES

A

SEE INSET `A'

A

SEE INSET `B'

A 1ƒ"

A

A4
•

"
A

A

2‚" A

REBAR AXLE

DOWN FOR †"

CENTERED 1…"

ƒ" DIA. HOLE

A

A

A

WASHER

FLAT

A

ANCHOR

USE APPROVED

BONDING OR

FOR CHEMICAL

†"x5" HOLE

A

WALL

A

#5 REBAR

A

#5 REBAR

INSET `A'

INSET `B'

A

WASHER

KEY WITH

OR COTTER

SPRING PIN

A

WALL

A

A

A

2‚"

PLATE HINGE

‰" STEEL

1ƒ"x10ƒ"x

WASHER

KEY WITH

OR COTTER

SPRING PIN

15
"

15" 15"12" TYP

DETAIL D

(N.T.S.)

A

RISER TRASH RACK

BOLTS

•"x 4•"

5) ENSURE RISER TRASH RACK OPENS FREELY AND WITHOUT INTERFERENCE.

  ACCORDANCE WITH ASTM A-153.

4) RACK AND HARDWARE SHALL BE ALUMINUM OR REBAR AND GALVANIZED IN

  HINGE PLATE BOLTS.

3) EYEBOLT FOR CHAIN CLOSURE SHALL BE INSTALLED BY THE SAME METHOD AS THE

  SPECIFICATIONS FOR ANCHORING PROCEDURE. 

2) IF BOLTS ARE ANCHORED IN CONCRETE, FOLLOW SECTION 420 OF THE STANDARD

1) ALL JOINTS SHALL BE FULLY WELDED AROUND JOINT WITH A MINIMUM OF A 1/4" BEAD.

RISER TRASH RACK NOTES:

OUTFLOW

INSET "A"

H

D

SIDE 2SIDE 1

H

6
"
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IN
.

*NOT TO SCALE*

S

S

S

S

B B

(O)
ORIFICE

OUTLET PIPE (P)

INV. ELEV.
ORIFICESTATION

STRUCTURE
CONTROL
ELEVATION

TOP

INCHES
DIAMETER(P)

PIPE
OUTLET

INCHES
(O)

DIAMETER
ORIFICE

PLAN VIEW

S

S

6
"
 

M
IN
.

OUTFLOW

VARIES
SEE TABLE

S

S

(P)
PIPE

OUTLET

SIDE 2

S
ID

E
 
3

PIPE (P)
OUTLET

(SEE DETAIL B)

S
ID

E
 
1

 
(INCHES)

S

 
(INCHES)

B

INV.
PIPE

OUTLET 

(2'x2')
PAD

4" CONCRETE 

W L H

DIMENSIONS
CTL. STR.

(2'x2')
PAD

4" CONCRETE 

MATERIAL
PIPE

OUTLET 

W L

DETAIL C

NUMBER
STRUCTURE

CTL. STR.
TOP ELEV.

CTL. STR.
TOP ELEV.

SEE INSET "A"

MIN. ELEV.
BASIN BOTTOM

MIN. ELEV.
BASIN BOTTOM

(SEE DETAIL B)
ORIFICE TRASH RACK

8"x8"
PLATE
ORIFICE
1/4" STEEL

6" DIA.
BORED HOLE

(SEE DETAIL B)
ORIFICE TRASH RACK

BERM
ACCESS

ORIFICE TRASH RACK

SUMP
6" MIN.

2004.50 2001.50 1999.00-Y8- 19+80 6142 6 6 5.5 2.0 24 RCP3 3

OUTLET CONTROL STRUCTURE
    DRY DETENTION

STD. 840.31/840.32
MASONRY BOTTOM
JUNCTION BOX

(STD. 840.66) 
STEPS @ 12" O.C.

(STD. 840.66)
STEPS @ 12" O.C.

(SEE DETAIL D)
RISER TRASH RACK

(THIS SIDE)
RISER TRASH RACK HINGES

(SEE DETAIL D)
RISER TRASH RACK

HINGE
RISER TRASH RACK

HINGE
RISER TRASH RACK

RISER TRASH RACK NOT SHOWN FOR CLARITY

MINIMUM DIMENSIONS FOR DRY DETENTION BASIN OUTLET CONTROL STRUCTURE

DRY DETENTION BASIN DETAILS - DRAINAGE STRUCTURE NO. 6142 (ALIGNMENT -Y8-)

FOR STRUCTURE NO. 6142 SEE SHEET 6
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2030

2035

2035

2
0
4
0

2
0
4
0

2040

2040

2
0
4
5

2045

2
0
5
0

2050

2
0
5
5

2
0
5
5

15" 
RCP

INV.=
205

5.4
4'

TOP=20
59.

70
'

INV.=
203

3.3
8'

CB

TOP=20
37.1

7'15" RCP

INV.=2033.18'

24 
S, F

O

24 ", DIP

24 ", DIP

12 ", CIP

TH-5

18
" 
R
C
P

HW

CONC

O
N
L
Y

D
IR

E
C
T
IO

N
A
L

INV=205
3.91'

INV=2037.99'

SR 3
651
    S

HELBURNE 
RD  

  B
ST

30
" C

&G

B
S
T

;

REMOVE

O

SPECIAL DETAIL

TB 2GI SEE 

2042
2040

2039

2041

UNDERDRAIN

BASIN

FILTRATION

WEIR

15" RCP-IV 

REMOVE

CB

15" RC
P-IV 

15" RCP-IV 
CB

6047

REMOVE

REMOVE

CB

6048

6049

w/MH

TB JB

6045

18" RCP-IV 

R
C
P
-
IV
 

18
" 

CB

18
" 

15" RCP-IV 

6044

6040

6145

2GI
SEE DETAIL 32

FS

TO DRAIN

GRADE 

18"
 RC

P-I
V 

2GI

6036

18" RCP-IV 

RE
M

O
V
E

6146

SEE DETAIL 32

FS
JB w/MH

6147
24" RCP-IV

2
4
"

SEE DETAIL 10

HEAD DITCH

CB

CLEANOUT (TYP.)

EST. 84 SY GEOTEXTILE

EST. 54 TONS CL B RIP RAP

SEE DETAIL 11

BASE DITCH

2' SPECIAL LATERAL

2044

2044

2043

2043

2
4
"

JB w/MH

6149

6037

18" RCP-IV 

EST. 130 SY GEOTEXTILE

EST. 80 TONS

CLASS I RIP RAP

FOREBAY WITH 

EST. 45 SY GEOTEXTILE

EST. 16 TONS

CLASS B RIP RAP

SPILLWAY

EMERGENCY
EST. 85 SY GEOTEXTILE

EST. 30 TONS CL II

EST. 10 TONS CL B

TRANSITION

CLASS B RIP RAP

RIP RAP MIXED WITH 

WELL GRADED CLASS II 

SEE DETAIL J

STRUCTURE

CONTROL

OUTLET F

F

2D-6
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GROUND

OVERLAP FABRIC

NO. 57 STONE LAYER

FLOW DIR.

1' MINIMUM

FABRIC
FILTER

NOTES:

ALONG BANKS
@ 10' SPACING 
LANDSCAPE STAPLES

STAPLE
LANDSCAPE

ALONG BANKS
@ 10' SPACING 
LANDSCAPE STAPLES

ENGINEERED SOIL MEDIA LAYER

MATERIAL REQUIREMENTS
SEE SPECIAL PROVISIONS FOR
LAYER AND STONE LAYER
GEOTEXTILE FABRIC BETWEEN MEDIA
PLACE POLYPROPYLENE NONWOVEN 

MATERIAL REQUIREMENTS

SEE SPECIAL PROVISIONS FOR 

GEOTEXTILE FABRIC.

POLYPROPYLENE NONWOVEN

LINE EXCAVATED BASIN WITH 

SOD LAYER

DETAIL F

FABRIC INSTALLATION

FILTRATION BASIN

4) NO OVERLAPPING SHOULD OCCUR UNDER DRAIN PIPES.

3) FABRIC SHOULD BE OVERLAPPED A MINIMUM OF 12 INCHES AND SECURED WITH STAPLES.

  OVERLAPPED PIECES.  (SEE BLOWUP)

2) FABRIC SHOULD BE LAYED IN A WAY TO PREVENT WATER FROM FLOWING BETWEEN 

  SECURED WITH LANDSCAPE STAPLES TO ENSURE SEALING THE STONE FROM SOIL.

1) LINING FABRIC SHOULD BE FOLDED BACK TO OVERLAP DIVIDING FABRIC AND

N.T.S.

ENGINEERED SOIL MEDIA

GENERAL NOTES:

SEE PROJECT SPECIAL PROVISIONS.
FOR FURTHER FILTRATION BASIN DETAIL, 

MINIMUM SLOPE OF 0.005 FT./FT. 
THE UNDERDRAIN PIPES SHALL HAVE A 

(TOP OF SOD IS FINISHED GRADE)
BY THE ENGINEER PRIOR TO INSTALLATION 
FILTRATION. THE SOD SHALL BE APPROVED 
CONTENT IN ORDER TO FACILITATE 
SOIL LAYER SHALL CONTAIN MINIMAL CLAY
FESCUE/BLUEGRASS BLEND SOD; THE SOD 

BASED AGGREGATES SHOULD NOT BE USED
WASHED GRAVEL (NO. 57 STONE), LIMESTONE 

1

2

3

4

5

13. Metals and contaminants must meet or exceed US EPA Standard 40.
12. Organic content must be above 50% on a dry weight basis. 
11. Free of stones, debris, plant material.
10. From 45 to 65 percent moisture measure via wet -weight basis.
sieve size,
9. From 75 to 100 percent organic amendment particles shall pass the 4.0 mm 
products. 
8. The compost shall be aerobic without malodorous presence of decomposition 
7. The organic amendment must have a Carbon/Nitrogen ratio of <25:1.
bio -solids.
6. Sludge- based materials are not acceptable including municipal swage sludge 
be present).
5. Composted pine bark products are conditionally acceptable (stable humus must 
seeds, free of pathogens and other deleterious materials. 
in salts, low in phosphorus (P205 below 1% wet wt. bas us), free from weed 
4. Types of acceptable composted products can be derived from yard wastes, low 
on a saturated past extract.
3. The salt consent shall be less than 10 millimho/cm at 25 degrees C, (Ece<10) 
2. The pH of the organic matter shall be between 5.5 and 8.5.
more than 40 percent. 
1. Humus material shall have an ash content of no less than 8 percent and no 

The compost or organic component shall conform to the following specifications: 

Organic Component

 2.79-3.53% passing #100  Fine Material       
   82-90%    #100       
   74-84%    #50       
   63-75%    #30       
   46-58%    #16       
   28-38%    #8       

       4-8%    #4    
  % Retained  Sieve Size

screening operation: 
The recycled expanded slate aggregate fines shall conform to the following 

Recycled Expanded Slate Fines

and organic component consist of the following: 
a uniform distribution of the components is achieved. The slate aggregate fines 
Mechanically mix 1 part compost with 4 parts of the expanded slate fines until 

20%Approved Compost Organic Component 
80%Recycled Expanded Slate Fines 

The Engineered Soil Mix shall consist of the following blend:

Filtration Basin Soil Mix Blend

1" min.

1" min.

6" SOLID PIPE

6" SOLID PIPE

CONCRETE COLLAR

CONCRETE COLLAR

TOP OF MEDIA

45 DEGREE BEND

1' LENGTH

OF UNDERDRAIN.
LENGTH BASED ON DEPTH

NOTE: ONLY UNDERDRAIN PIPE SHOULD BE PERFORATED

*NOT TO SCALE
END CLEANOUT

FLOW DIR.

TOP OF MEDIA

WYE

45 DEGREE BEND

1' LENGTH

OF UNDERDRAIN.
LENGTH BASED ON DEPTH

NOTE: ONLY UNDERDRAIN PIPE SHOULD BE PERFORATED *NOT TO SCALE

FLOW DIR.

MIDWAY CLEANOUT

FLOW DIR.

(USED ON AS NEEDED BASIS, AS DIRECTED BY THE ENGINEER)

(TYP.)
6"

TOP VIEW SIDE VIEW

GROUND

5" MIN.

TO TOP OF CAP
1" FINISHED GRADE

  PIPE CLEANOUTS.
4. USE 45 DEG ELBOWS AT ALL BENDS IN

  ALL CLEANOUTS ON PROJECT.
3. THIS CONCRETE COLLAR DETAIL SHALL BE APPLIED TO 

2. CONCRETE SHALL BE 3,000 PSI.

  NORMAL CONDITIONS.
  GROUND, REMOVABLE, WATER TIGHT, AND CLOSED UNDER 
1. CLEANOUT CAP SHALL BE RECESSED 1" MIN. BELOW

NOTES:

*NOT TO SCALE

W/ CONCRETE COLLAR
RECESSED CLEANOUT

W/ FILTER SOCK
6" PERFORATED PIPE 

W/ FILTER SOCK
6" PERFORATED PIPE 

DETAIL G

UNDERDRAIN CLEANOUTS

DETAIL E TYPICAL FILTRATION CROSS SECTION

NOT TO SCALE

3
:1 *

6"

2'

3' MIN

6"

VARIES

ENGINEERED SOIL MEDIA

WASHED 57 STONE

PERFORATED UNDERDRAINS

SOD3

1

2

412'

0
.5
:1 0

.5
:1

3
:1

FOR DIMENSIONS

SEE DESIGN PLAN SHEET 2D-6

*NOTE:

10' MAX

FILTRATION BASIN DETAILS - DRAINAGE STRUCTURE NO. 6147 (ALIGNMENT -Y2B-)

FOR STRUCTURE NO. 6147 SEE SHEET 6

I-2513AC 2D-7
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DETAIL I

(N.T.S.)

OUTLET PIPE INSTALLATION THROUGH EMBANKMENT 

   ON EMBANKMENT COMPACTION REQUIREMENTS.

3) REFER TO SPECIAL PROVISION FOR GUIDANCE

   THE PIPE.

   THE PIPE TO PREVENT MOVEMENT OF 

2) PLACE FILL EVENLY ON EACH SIDE OF 

   REQUIRED DENSITY.

   HAND OPERATED EQUIPMENT TO THE 

1) PLACE AND COMPACT BACKFILL WITH 

NOTES:

DENSE NATIVE MATERIAL

COMPACTED EMBANKMENT OR 

HAUNCH ZONE OF PIPE BACKFILL

TAKE CARE TO FULLY COMPACT

RCP OUTLET PIPE

18" MIN.

18" MIN.

12"

MATERIAL 

COMPACTED BACKFILL 

7) ENSURE TRASH RACK OPENS FREELY AND WITHOUT INTERFERENCE.
  INSTALLATION THROUGH EMBANKMENT.
  METHOD OF PIPE INSTALLATION FOR OUTLET PIPE THROUGH EMBANKMENT. SEE DETAIL FOR PIPE 
6) NO BEDDING MATERIAL TO BE USED.  THEREFORE, DO NOT FOLLOW STANDARD DRAWINGS FOR
5) SEE DETAIL THIS SHEET FOR UNDERDRAIN UPTURNED ELBOW/ OVERFLOW.
4) SEE ENGINEERED SOIL MEDIA DETAIL SHEET 2-A.
  2 FT. MIN. INTO NO. 57 STONE LAYER.
3) FOR UNDERDRAIN, USE SOLID (NON-PERFORATED) PIPE THROUGH STRUCTURE WALL AND EXTEND
2) INSTALL STEPS IN ACCORDANCE WITH STD. 840.66
  ENGINEER ON ALL OUTLET STRUCTURE PENETRATIONS.
1) PROVIDE WATER TIGHT CONNECTIONS USING WATERSTOP OR COMPRESSION GASKET APPROVED BY
NOTES:

-Y2B- 16+27 19 2

TRANSITION WEIR

(L)
WEIR LENGTH

(SEE PLANS)
VARIES

WEIR ELEV.

TRANSITION

(L)

WEIR LENGTH

TRANSITION

(X:1)
SLOPES

WEIR SIDE
d

DETAIL K

( Not to Scale )

3:1
3:1

FLOW FLOW

THICKNESS= 1.0'

CL. B RIP RAP

FABRIC

FILTER

TOP OF EMBANKMENT

2:1 2:1

FREEBOARD

d

A

A

PROFILE VIEW

"TRANSITION BERM CROSS-SECTION"
SECTION A-A

LOCATION

2038 2042

FILTRATION SPILLWAY WEIR

SPILLWAY WEIR ELEVATION

2044

ELEV.
EMBANKMENT

TOP OF 

DETAIL

SEE PLANS FOR MORE 

LATERAL BASE DITCH2' THICK

CLASS B TRANSITIOIN.

RIP RAP MIXED WITH 

WELL GRADED CLASS II 

1' THICK

CLASS B RIP RAP 

MINIMUM DIMENSIONS FOR FOREBAY SPILLWAY WEIR

ELEV.

BOTTOM

FILTRATION

FILTER FABRICFILTER FABRIC

ELEVATION (SOD)

FILTRATION BOTTOM 

INVERT
UNDERDRAIN

EL.
TOP BERM

STONE EL.
BOTTOM

EL.
TOP BOX

WIDTH
TOP BERM

INVERT
OUTLET PIPE 

BOX /

EL.
OVERFLOW

UNDERDRAIN

MEDIA EL.
SOIL

BOTTOM 

INV. EL.
OUTLET PIPE

BOX INV.
INLET

(SEE BLOWUP)
UNDERDRAIN UPTURN

6" UNDERDRAIN

STD. 840.31/840.32
MASONRY BOTTOM
JUNCTION BOX

MEDIA EL.
BOT. SOIL

12" NO. 57 STONE

BOT. STONE LAYER EL.

TOP EL.

TOP BERM EL.

WIDTH
BERM

(NOT SHOWN)
ENGINEERED SOIL MEDIA

S

B

   MEDIA 
ENGINEERED SOIL

#
STR.

STATION
EL.

BOTTOM
BASIN

(Inches)
S

(Inches)
B

DIMENSIONS
CTL. STR.

W HL

S

ELEV.
OVERFLOW 
UNDERDRAIN

12" NO. 57 STONE

MIN.
9"

MIN.
24"

DETAIL J

UNDERDRAIN UPTURN BLOWUP

N.T.S.

N.T.S.

SOD LAYER

BOT. EL.
BASIN

PER STD. 840.66
INSTALL STEPS

SIMILAR
w/ HOSE CLAMP OR
SCREEN TO TOP PIPE
FASTEN WIRE MESH

HDPE
6" SOLID

END CAP
w/REMOVABLE
TEE FITTING
6"x6"x6"

INV. ELEV.
UNDERDRAIN

HDPE
6" SOLID

OUTLET STRUCTURE WALL

OUTLET CONTROL STRUCTURE
FILTRATION BASIN

-Y2B- 16+40 6147 2039 2037 20366 6 10 2036.25 2037.50 2036.003 3 2044.02040.5

NOTES:
1) PROVIDE WATER TIGHT CONNECTIONS USING WATERSTOP OR COMPRESSION GASKET APPROVED BY
  ENGINEER ON ALL OUTLET STRUCTURE PENETRATIONS.
2) INSTALL STEPS IN ACCORDANCE WITH STD. 840.66
3) FOR UNDERDRAIN, USE SOLID (NON-PERFORATED) PIPE THROUGH STRUCTURE WALL AND EXTEND
  2 FT. MIN. INTO NO. 57 STONE LAYER.

5) SEE DETAIL THIS SHEET FOR UNDERDRAIN UPTURNED ELBOW/ OVERFLOW.
6) NO BEDDING MATERIAL TO BE USED.  THEREFORE, DO NOT FOLLOW STANDARD DRAWINGS FOR
  METHOD OF PIPE INSTALLATION FOR OUTLET PIPE THROUGH EMBANKMENT. SEE DETAIL FOR PIPE 
  INSTALLATION THROUGH EMBANKMENT.
7) ENSURE RISER TRASH RACK OPENS FREELY AND WITHOUT INTERFERENCE.

(SEE SHEET 2D-5 DETAIL D)
RISER TRASH RACK

4.5

4) SEE ENGINEERED SOIL MEDIA DETAIL SHEET 2D-7.

OUTLET CONTROL STRUCTURE DETAIL

AT 6 INCHES ON CENTER.

INCH DIAMETER HOLES 8
3OF

SOCK AND FOUR ROWS 
HDPE WITH FILTER 
6" PERFORATED 

FOR STRUCTURE NO. 6147 SEE SHEET 6

FILTRATION BASIN DETAILS - DRAINAGE STRUCTURE NO. 6147 (ALIGNMENT -Y2B-)

TRANSITION WEIR ELEVATION

-Y2B- 16+93 134 2

ELEV.

BOTTOM

FOREBAY

TRANSITION WEIR

(L)
WEIR LENGTH

(SEE PLANS)
VARIES

WEIR ELEV.

TRANSITION

(L)

WEIR LENGTH

TRANSITION

(X:1)
SLOPES

WEIR SIDE
d

MINIMUM DIMENSIONS FOR FOREBAY

DETAIL H

( Not to Scale )

2:1
2:1

FLOW FLOW

THICKNESS= 1.5'

FABRIC

FILTER

TOP OF EMBANKMENT

2:1 2:1

CL. I RIP RAP

FOREBAY BOTTOM ELEVATION

FABRIC

FILTER

 FOREBAY

FREEBOARD

d

TOP OF FILL OVER PIPE
A

A

PROFILE VIEW

"TRANSITION BERM CROSS-SECTION"
SECTION A-A

LOCATION

2038 2041

-Y2C- 34+70 15 2 12068.992065.99

CL. I RIP RAP  = 1.5'
CL B RIP RAP = 1.0'
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2D-9

03/31/26

03/31/26

AR

I-2513AC

I-2513AC

RT

LINE STATION LOCATION

-L-

-L-

-L-

-L-

-L-

-L-

-L-

RT

LT

RT

RT

15+5014+00 150

20+0017+60

35+0032+68

42+00

37+1934+50

BERM DITCH CONSTRUCTION

STATION LINEAR FEET

-L-

240

232

39+25 275

30+50 32+50 RT 200

269

37+87 39+25 RT 138

37+20 37+87 RT 67

-L- 70+00 70+75 LT

-L- 73+00 76+00 LT 300

18+00 19+64 LT 164

75

DET 2

TOTAL 2,110

SAY 2,125

ENGINEERED SOIL MEDIA

WASHED NO. 57 STONE TON

QUANTITY

UNIT
TOTALS
PROJECT 

ITEM DESCRIPTION

UNDERDRAIN PIPE - 6" HDPE PERFORATED

6" CLEANOUT CAP (THREADED)

(for Stormwater BMP's)
SUMMARY OF BASIN COMPONENT ITEMS

EA 1 1 2

RISER TRASH RACK EA 1 1 2

SY 140 420 560

0 35

LF

EA 0 4 46" CLEANOUT

CY

EA 0 4 4

SY 260 260

TON 30 5020

TON 0 80 80

FESCUE / BLUEGRASS BLEND SOD

POLYPROPYLENE NONWOVEN GEOTEXTILE FABRIC

BASIN
FILTRATION

BASIN
DRY DETENTION

35

0 90 90

0 53 53

0

TON 47 26 73RIPRAP CL. B

RIPRAP CL. I

RIPRAP CL. II

LF 0 15 15UNDERDRAIN PIPE - 6" HDPE NONPERFORATED

EA 1 1ORIFICE TRASH RACK 0

EA 0 1 1

EA 0 1 1

6" X 6" X 6" HDPE TEE

6" HDPE 45-DEGREE BEND

MASONRY DRAINAGE STRUCTURE / OUTLET CONTROL STRUCTURE

DRAINAGE DITCH EXCAVATION

LT

LINE SIDE STATION STATION

-L-

-L-

-L-

-L-

-L-

-L-

-L-

-Y3-

LT

RT

RT

RT

RT

LT

LT

RT

RT

RT

LT

RT

RT

RT

RT

RT

LT

34+10 38+10

8

3

45

25

30

65

93

60

60

17

-Y2B-

-Y2B-

-Y2C-

-Y3-

-Y3-

-Y3-

-Y3-

-Y3-

-Y13-

-DET02-

-DET02-

-DET08-

-DET09-

-DET09-

-DET18-

(CY)
VOLUME

LT

LT

LT

LT

LT

4

60

TOTAL

SAY

18+50 19+40

53+50 53+86

63+67 63+67

65+54 65+54

17

68+15 68+15

101+07 101+53

104+83 104+83

19+84 21+65 958

17+84 18+33

11+50 12+50

21+62 21+62 105

27+45 27+80

29+69 30+52 195

30+52 31+39

31+39 34+10 405

910

11+35 11+48 150

19+64 19+98

19+64 21+00 820

17+00 17+20

13+00 14+00 135

14+00 14+50

6+85 10+00 2,135

8,541

8,550

LT 19+22 19+85 160-Y8-

95

RT-L- 26+35 28+50 796

RT

LT

16+25
(FILTRATION BASIN)

-Y2B-

(DRY DETENTION BASIN)

-Y8-
19+25

205

985

17+00

20+00
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(919) 854-6200                                www.aecom.com 

RALEIGH, NC 27607

5438 WADE PARK BOULEVARD, SUITE 200

AECOM TECHNICAL SERVICES OF NC, INC.

SIGNATURES COMPLETED

FINAL UNLESS ALL

DOCUMENT NOT CONSIDERED

A. VASUDEVAN 04/2026

N
A

VEDUSAV .K A
HDUR

I
N

A

P
RO

FESSIONA
L

ENGINEER

SEAL

NO
RT

H CAROLINA

054212

 

� 24" RCP (IN)
� 18" RCP (IN)

� 30" RCP (OUT)

X X

840.37STD. DWG. 
FRAME & GRATES, SEE 

Y

Y

PLAN

1
0

"
5

'-
1

"
1
0
"

6
'-
9
" 

(R
IS

E
R

)

7
'-
1

1
" 

(B
A

S
E

 S
L

A
B

)

7
"

7
"

"
2

1
2
'-
6

"
2

1
2
'-
6

10"5'-1"10"

6'-9" (RISER)

7'-11" (BASE SLAB)

7" 7"

"2
12'-6"2

12'-6

TRANS. SLAB EL.: 2036.00

RIM EL. 2037.08

(EXT. FACE)
#5C2 @ 6" CTS.

(INT. FACE)
#5B2 @ 6" CTS.

� 18" RCP (IN)

SECTION X-X

 

1
1
 -

 #
5
E

1
 &

 E
2

"E
" 

B
A

R
S

 O
N

 A
D

J
. 

S
ID

E
)

L
A

P
 "

E
" 

B
A

R
S

 W
IT

H

� 18" RCP (IN)� 24" RCP (IN)

 

9
 -

 #
5

E
1

 &
 E

2

O
N

 A
D

J
. 
S

ID
E

)
W

IT
H

 "
E

" 
B

A
R

S
L
A

P
 "

E
" 

B
A

R
S

(T
Y

P
.)

6
" 

M
A

X
.

5 - #6D2 @ 6" CTS. (BOT.)

5 - #6D1 @ 6" CTS. (TOP)

(EXT. FACE)
#5C1 @ 6" CTS.

(INT. FACE)
#5B1 @ 6" CTS.

7
'-
0

"
1

0
"

4-#6D3 @ 6" CTS.

CTS. (EXT. FACE)
2 - #5E4 @ 6" 

CTS. (INT. FACE)
2 - #5E3 @ 6" 

 

(TYP.)

2" CLR.

CONST. JT. (TYP.)

 

7'-11"

16 - #5A1 @ 6" CTS.

(T
Y

P
.)

3
"

(TYP.)

2" CLR.
� 30" RCP (OUT)

6'-9"

5'-4" 1'-5"

840.37STD. DWG. 
FRAME & GRATES, SEE 

SEE STD. DWG 840.00
CONCRETE BASE PAD, 

C
L

R
.

3
"

 

7'-11"

16-#5A1 @ 6" CTS.

(TYP.)

2" CLR.

SECTION Y-Y

7-#6D7 @ 6" CTS.

7-#6D6 @ 6" CTS.

1
'-
1

"
1

'-
0

"

 

9
 -

 #
5
E

1
 &

 E
2

O
N

 A
D

J
. 
S

ID
E

)
W

IT
H

 "
E

" 
B

A
R

S
L
A

P
 "

E
" 

B
A

R
S

7
'-
0

"
1

0
"

4
'-
1

1
"

(EXT. FACE)
#5C1 @ 6" CTS.

(INT. FACE)
#5B1 @ 6" CTS.

TRANS. SLAB EL. 2036.00

8 - #6D2 @ 6" CTS. (BOT.)

8 - #6D1 @ 6" CTS. (TOP)

CTS. (EXT. FACE)
2 - #5E6 @ 6" 

CTS. (INT. FACE)
2 - #5E5 @ 6" 

 

 

3'-1"3'-8"

6'-9"

STD. DWG. 840.37
FRAME & GRATES, SEE 

� 30" RCP (OUT)

TOP OF BASE SLAB EL. 2030.08

(TYP.)

2" CLR.

(EXT. FACE)
#5C2 @ 6" CTS.

(INT. FACE)
#5B2 @ 6" CTS.

 

1
1
 -

 #
5
E

1
 &

 E
2

"E
" 

B
A

R
S

 O
N

 A
D

J
. 

S
ID

E
)

L
A

P
 "

E
" 

B
A

R
S

 W
IT

H

CONST. JT. (TYP.)

6" CTS.
4-#6D5 @

NOTES

DRAINAGE STRUCTURE NOTES & DETAILS" SHEET.
FOR NOTES AND TYPICAL DETAILS, SEE "SPECIAL 

#6D1 @ 6" CTS. #6D1 @ 6" CTS.

#6D2 @ 6" CTS.
7-#6D7 @ 6" CTS.

7-#6D6 @ 6" CTS.

#6D2 @ 6" CTS. (BOT.)
#6D1 @ 6" CTS. (TOP)

1'-5"5'-4"

6'-9"

SECTION A-A

#6D2 @ 6" CTS. (BOT.)
#6D1 @ 6" CTS. (TOP)

4-#6D3 @ 6" CTS.

4-#6D4 @ 6" CTS.

3'-1" 3'-8"

6'-9"

SECTION B-B

#6D2 @ 6" CTS.

A A

B

B

3'-8"

2
'-
0

"

1'-5"3'-8"

6
"

CTS. (EXT. FACE)
2 - #5E4 @ 6" 

CTS. (INT. FACE)
2 - #5E3 @ 6" 

(EXT. FACE)(TYP.)
#5E2 @ 6" CTS.

(INT. FACE)(TYP.)
#5E1 @ 6" CTS.

6
"

CTS. (EXT. FACE)
2 - #5E6 @ 6" 

CTS. (INT. FACE)
2 - #5E5 @ 6" 

(EXT. FACE)(TYP.)
#5E2 @ 6" CTS.

(INT. FACE)(TYP.)
#5E1 @ 6" CTS.

(T
Y

P
.)

6
" 

M
A

X
.

3'-1"2'-0"

10"

1
0

"

-L-

4-#6D4 @ 6" CTS.
7-#6D8 @ 6" CTS.

OR 7-#6D8 @ 6" CTS. OR 4-#6D5 @ 6" CTS.

STR. NO. 0507

GRATED DROP INLET
SPECIAL TRAFFIC BEARING

M. CATER 04/2026

40+73.00 -L-

04/2026J.C. MORRISON

2D-10
8/7/2026
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DEPARTMENT OF TRANSPORTATION

1
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4
8/6/2026

caterm

c:\pwworking\aecom_ds21_na_2020\d0276869\0812.dgn

STATION:

I-2513 AC

BUNCOMBE
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CHECKED BY :

DATE :

DATE :

DATE :DESIGN ENGINEER OF RECORD:

AECOM License No. F-0342

(919) 854-6200                                www.aecom.com 

RALEIGH, NC 27607

5438 WADE PARK BOULEVARD, SUITE 200

AECOM TECHNICAL SERVICES OF NC, INC.

SIGNATURES COMPLETED

FINAL UNLESS ALL

DOCUMENT NOT CONSIDERED

A. VASUDEVAN 04/2026

N
A

VEDUSAV .K A
HDUR

I
N

A

P
RO

FESSIONA
L

ENGINEER

SEAL

NO
RT

H CAROLINA

054212

 

X

PLAN

Y

SECTION X-X

1
'-

2
"

8
'-

8
"

BASE SLAB

� 36" RCP (IN)

COVER & FRAME
MANHOLE 
840.54 FOR 
SEE STD. DWG. 

9'-4"

1'-0"9'-4"1'-0"

11'-4" (RISER)

12'-6" (BASE SLAB)

7" 7"

RCP (OUT)
� 72" � 

RCP (IN)
� 42"  

� 72" � RCP (IN)

Y

X

1
'-
2

"

FRAME (TYP.)
CONCRETE MANHOLE

1
'-
0

"
9

'-
4

"
1

'-
0

"

1
1
'-
4
" 

(R
IS

E
R

)

1
2

'-
6

" 
(B

A
S

E
 S

L
A

B
)

7
"

7
"

11'-4"

25-#6A1 @ 6" MAX. CTS.

12'-6"

(TYP.)

2" CLR.

OPENING

2'-0" �

25-#6A1 @ 6" MAX. CTS.

12'-6"

(L
A

P
 "

E
" 

B
A

R
S

 W
/ 

"E
" 

C
O

R
N

E
R

1
6

-#
5

E
1

 &
 #

5
E

2
 @

 6
" 

(E
.F

.)

SECTION Y-Y

� 42" RCP (IN)

� 72" RCP (IN)

� 72" RCP (OUT)

(EACH SIDE) (TYP.)
#5C2 @ 6" CTS.

(EACH SIDE) (TYP.)
#5B2 @ 6" CTS.

22-#8D2 @ 6" CTS. (BOT.)

22-#8D1 @ 6" CTS. (TOP)

� 36" RCP (IN)

SEE STD. DWG. 840.00
CONCRETE BASE PAD, (T

Y
P

.)

3
"

RIM EL. 2062.30

(TYP.)

4'-8"

(TYP.)

4'-8"

-Y13-

 B
A

R
S

) 
(T

Y
P

. 
E

A
. 

S
ID

E
)

(T
Y

P
.)

6
" 

M
A

X
.

(TYP.)
STEP #5E2 @ 6" CTS.

(EXT. FACE) (TYP.)

#5E1 @ 6" CTS.
(INT. FACE) (TYP.)

(EACH SIDE) (TYP.)
#5C1 @ 6" CTS.

(EACH SIDE) (TYP.)
#5B1 @ 6" CTS.

(L
A

P
 "

E
" 

B
A

R
S

 W
/ 

"E
" 

C
O

R
N

E
R

1
6

-#
5

E
1

 &
 #

5
E

2
 @

 6
" 

(E
.F

.)

 B
A

R
S

) 
(T

Y
P

. 
E

A
. 

S
ID

E
)

#8D1 @ 6" CTS.

#8D2 @ 6" CTS.

11'-4"

22-#8D2 @ 6" CTS. (BOT.)

22-#8D1 @ 6" CTS. (TOP)

TOP OF BOT. SLAB EL. 2051.20

TRANS. SLAB EL. 2061.03

� 72" RCP (IN)
#5E2 @ 6" CTS.
(EXT. FACE) (TYP.)

#5E1 @ 6" CTS.
(INT. FACE) (TYP.)

(EACH SIDE) (TYP.)
#5C2 @ 6" CTS.

#8D1 @ 6" CTS.

#8D2 @ 6" CTS.

(TYP.)

2" CLR.

(EACH SIDE) (TYP.)
#5C1 @ 6" CTS.

(EACH SIDE) (TYP.)
#5B1 @ 6" CTS.

8
'-
8

"
1

'-
2

"

TYPE A
SHEET FOR REINF. 
SEE TYPICAL DETAILS 

NOTES
FOR NOTES AND TYPICAL DETAILS, SEE "SPECIAL 
DRAINAGE STRUCTURE NOTES & DETAILS" SHEET.

S
P

L
IC

E
 (

T
Y

P
.)

3
'-
0

" 
M

IN
.

(T
Y

P
.)

4
'-
8

"

(T
Y

P
.)

4
'-
8

"

� 72" � RCP (IN)

S
P

L
IC

E
 (

T
Y

P
.)

3
'-
0

" 
M

IN
.

� 42" RCP (IN)

STR No. 0812

BOX WITH MANHOLE
SPECIAL JUNCTION

M. CATER 04/2026

04/2026D. RITACCO

102+01.00 -L-

2D-11

8/7/2026



NO. NO.BY: BY:DATE: DATE:

REVISIONS SHEET NO.
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SHEETS
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RALEIGH
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DEPARTMENT OF TRANSPORTATION

1
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3

4
8/6/2026

caterm

c:\pwworking\aecom_ds21_na_2020\d0276869\0831.dgn

STATION:

I-2513 AC

BUNCOMBE

DRAWN BY :
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DATE :

DATE :

DATE :DESIGN ENGINEER OF RECORD:

AECOM License No. F-0342

(919) 854-6200                                www.aecom.com 
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5438 WADE PARK BOULEVARD, SUITE 200

AECOM TECHNICAL SERVICES OF NC, INC.

SIGNATURES COMPLETED

FINAL UNLESS ALL

DOCUMENT NOT CONSIDERED

A. VASUDEVAN 04/2026

N
A

VEDUSAV .K A
HDUR

I
N

A

P
RO

FESSIONA
L

ENGINEER

SEAL

NO
RT

H CAROLINA

054212

 

� 30" RCP (IN)

1
'-
0

"

7'-11"

1
'-
0

"

� 30" RCP (OUT)

Y

7" 5'-1"10" 10" 7"

6'-9" (RISER)

7'-11" (BASE SLAB)

Y

7
"

1
0
"

5
'-
1

"
1

0
"

7
"

6
'-
9
" 

(R
IS

E
R

)

7
'-
1

1
" 

(B
A

S
E

 S
L

A
B

)

XX

30" RCP (IN)

BASE SLAB

30" RCP (OUT)

PLAN

14-#7D2 @ 6" CTS. (BOT.)

14-#7D1 @ 6" CTS. (TOP)

6'-9"

S
P

L
IC

E
 (

T
Y

P
.)

3
'-
0

" 
M

IN
.

(L
A

P
 "

E
" 

B
A

R
S

 W
IT

H
 "

E
" 

B
A

R
S

 O
N

 A
D

J
. 
S

ID
E

)

2
3

 -
 #

5
E

1
 &

 #
5

E
2

1
1

'-
9

"
1

'-
0

"

� 30" RCP (OUT)

SEE STD. DWG. 840.00
CONCRETE BASE PAD, 

10"5'-1"10"

#5B2 @ 6" CTS.

#5C2 @ 6" CTS.

#5B1 @ 6" CTS.

#5C1 @ 6" CTS.

(TYP.)

2" CLR.

16-#7A1 @ 6" CTS.

S
P

L
IC

E
 (

T
Y

P
.)

3
'-
0

" 
M

IN
.

10"5'-1"10"

7'-11"

16-#7A1 @ 6" CTS.

SEE STD. DWG. 840.00
CONCRETE BASE PAD, 

SECTION Y-YSECTION X-X

(TYP.)

2" CLR.

(T
Y

P
.)

3
"

(TYP.)

"2
12'-6

(TYP.)

"2
12'-6

#5B1 @ 6" CTS.

#5C1 @ 6" CTS.

#5E1 @ 6" CTS.
(INT. FACE) (TYP.)

#5E2 @ 6" CTS.
(EXT. FACE) (TYP.)

#5B2 @ 6" CTS.

#5C2 @ 6" CTS.

#5E1 @ 6" CTS.
(INT. FACE) (TYP.)

#5E2 @ 6" CTS.
(EXT. FACE) (TYP.)

(T
Y

P
.)

6
" 

M
A

X
.

(L
A

P
 "

E
" 

B
A

R
S

 W
IT

H
 "

E
" 

B
A

R
S

 O
N

 A
D

J
. 
S

ID
E

)

2
3

 -
 #

5
E

1
 &

 #
5

E
2

1
1

'-
9

"
1

'-
0

"

TYPE B
SHEET FOR REINF. 
SEE TYPICAL DETAILS 

TOP OF BASE SLAB EL. 2101.60

TOP SLAB EL. 2114.35

NOTES
FOR NOTES AND TYPICAL DETAILS, SEE "SPECIAL 
DRAINAGE STRUCTURE NOTES & DETAILS" SHEET.

COVER  & FRAME
FOR MANHOLE 
SEE STD. 840.54

TYPE A
SHEET FOR REINF. 
SEE TYPICAL DETAILS 

RIM EL. 2115.60

#7D1 @ 6" CTS. 14-#7D2 @ 6" CTS. (BOT.)

14-#7D1 @ 6" CTS. (TOP)

6'-9"

#7D1 @ 6" CTS.

(TYP.)

2" CLR.

(TYP.)

2" CLR.

(T
Y

P
.)

6
" 

M
A

X
.

-L-

#7D2 @ 6" CTS. #7D2 @ 6" CTS.

STR. No. 0831

BOX WITH MANHOLE
SPECIAL JUNCTION

K. LAXTON 04/2026

107+14.00 -L-

04/2026J.C. MORRISON

2D-12

8/7/2026
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REVISIONS SHEET NO.
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SIGNATURES COMPLETED

FINAL UNLESS ALL

DOCUMENT NOT CONSIDERED

A. VASUDEVAN 04/2026

N
A

VEDUSAV .K A
HDUR

I
N

A

P
RO

FESSIONA
L

ENGINEER

SEAL

NO
RT

H CAROLINA

054212

 

 

7
'-

7
"

 

7
'-

7
"

� 72" RCP (IN)

1
'-
6

"
1

'-
6

"

1
'-
6

"

� 72" RCP (OUT)

Y

Y

13'-6" (BASE SLAB)

12'-4" (RISER)

9'-4"1'-6" 1'-6"

7" 7"

1
3

'-
6

" 
(B

A
S

E
 S

L
A

B
)

1
2
'-
4
" 

(R
IS

E
R

)

9
'-
4

"
1

'-
6

"

7
"

7
"

1
'-
6

"

X X

� 72" RCP (OUT)

PLAN

SLAB
BASE

(TYP.)

2" CLR.

M
IN

. 
S

P
L

IC
E

3
'-
0

"

SECTION X-X

13'-6"

SECTION Y-Y

25-#7D2 @ 6" CTS. (BOT.)

25-#7D1 @ 6" CTS. (TOP)

12'-4"

27-#7A1 @ 6" CTS.

(L
A

P
 "

E
" 

B
A

R
S

 W
/

1
5

 -
 #

5
E

1
 &

 #
5

E
2

"E
" 

B
A

R
S

 O
N

 A
D

J
. 

S
ID

E
) (EACH SIDE) (TYP.)

#6C2 @ 6" CTS.

(EACH SIDE) (TYP.)
#6B2 @ 6" CTS.

TOP OF BOT. SLAB EL. 2053.19

(EACH SIDE) (TYP.)
#6C1 @ 6" CTS.

(EACH SIDE) (TYP.)
#6B1 @ 6" CTS.

TOP SLAB EL. 2062.27

 

7
'-
7

"
1

'-
6

"

(INT. FACE) (TYP.)
#5E1 @ 6" CTS.

(EXT. FACE) (TYP.)
#5E2 @ 6" CTS.

#7D1 @ 6" CTS.

(TYP.)

2" CLR.

� 72" RCP (IN)

(TYP.)

4'-8"

(TYP.)

4'-8"

1'-6"9'-4"1'-6"

TOP SLAB EL. 2062.27

TOP OF BOT. SLAB EL. 2053.19

(L
A

P
 "

E
" 

B
A

R
S

 W
/

1
5

 -
 #

5
E

1
 &

 #
5

E
2

(T
Y

P
. 
E

A
. 
S

ID
E

)
"E

" 
B

A
R

S
 O

N
 A

D
J
. 

S
ID

E
)

(T
Y

P
.)

6
" 

M
A

X
.

1
'-
6

"

#7D2 @ 6" CTS.

CONST. JT. (TYP.)

SEE STD. DWG. 840.00
CONCRETE BASE PAD, 

-L-

TYPE C
SHEET FOR REINF.
SEE TYPICAL DETAILS 

(L
A

P
 "

E
" 

B
A

R
S

 W
/

1
5

 -
 #

5
E

1
 &

 #
5

E
2

(T
Y

P
. 
E

A
. 
S

ID
E

)
"E

" 
B

A
R

S
 O

N
 A

D
J
. 

S
ID

E
)

(EACH SIDE) (TYP.)
#6B2 @ 6" CTS. #7D2 @ 6" CTS.

(EACH SIDE) (TYP.)
#6C2 @ 6" CTS.

(EACH SIDE) (TYP.)
#6C1 @ 6" CTS.

(EACH SIDE) (TYP.)
#6B1 @ 6" CTS.

25-#7D2 @ 6" CTS. (BOT.)

25-#7D1 @ 6" CTS. (TOP)

12'-4"

1'-6"9'-4"1'-6"

#7D1 @ 6" CTS.

� 72" RCP (OUT)

13'-6"

27-#7A1 @ 6" CTS.

(T
Y

P
.)

3
" 

C
L
R

.

NOTES

DRAINAGE STRUCTURE NOTES & DETAILS" SHEET.
FOR NOTES AND TYPICAL DETAILS, SEE "SPECIAL 

(T
Y

P
.)

(TYP.)
(INT. FACE)
#5E1 @ 6" CTS.

(TYP.)
(EXT. FACE)
#5E2 @ 6" CTS.

(TYP.)
(INT. FACE)
#5E1 @ 6" CTS.

(TYP.)
(EXT. FACE)
#5E2 @ 6" CTS.

27-#7A2 @ 6" CTS.

27-#7A2 @ 6" CTS. STR. No. 0840

W/ SLAB LID
SPECIAL JUNCTION BOX

K. LAXTON 04/2026

107+14.00 -L-

04/2026J.C. MORRISON

2D-13
8/7/2026
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NOTES

DRAINAGE STRUCTURE NOTES & DETAILS" SHEET.
FOR NOTES AND TYPICAL DETAILS, SEE "SPECIAL 
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12'-10"
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� 72" RCP 
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FOR REINF. TYPE C
DETAILS SHEET 
SEE TYPICAL 
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#5 E1 @ 6" CTS.
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840.03
SEE STD. DWG. 

HOOD ASSEMBLY
FRAME, GRATE & 

4'-8"

 

 

� 18" RCP (IN)

(E
A

C
H

 F
A

C
E

)

3
0
 -

 #
5
E

1
 &

 #
5
E

2
 (

L
A

P
 "

E
" 

B
A

R
S

 W
/ 
"E

" 
B

A
R

S
 O

N
 A

D
J
. 
S

ID
E

)

 

3
0
 -

 #
5
E

1
 &

 #
5
E

2
 (

L
A

P
 "

E
" 

B
A

R
S

 W
/ 
"E

" 
B

A
R

S
 O

N
 A

D
J
. 
S

ID
E

)

 

2
8
 -

 #
5
E

1
 &

 #
5
E

2
 (

L
A

P
 "

E
" 

B
A

R
S

 W
/ 
"E

" 
B

A
R

S
 O

N
 A

D
J
. 
S

ID
E

)

9-#6D2 @ 6" CTS.

XX

6'-10" (BASE SLAB)

6
'-
1

0
" 

(B
A

S
E

 S
L

A
B

)

4'-8" (RISER)

1
0
"

3'-0"10" 10"

1'-1" 1'-1"

4
'-
8
" 

(R
IS

E
R

)

3
'-
0

"
1
0
"

� 18" RCP (OUT)

1
'-
1

"
1

'-
1

"

Y

Y

� 18" RCP (IN)

DRAINAGE STRUCTURE NOTES & DETAILS" SHEET.
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NOTES
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TOP OF WALL EL. 2024.13
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SHEET FOR REINF.
SEE TYPICAL DETAILS
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15-#7D2 @ 6" CTS. (BOT.)

15-#7D1 @ 6" CTS. (TOP)

(INT. FACE) (TYP.)
#5E1 @ 6" CTS.

(EXT. FACE) (TYP.)
#5E2 @ 6" CTS.

(TYP.)

2" CLR.
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SHEET FOR REINF.
SEE TYPICAL DETAILS 
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NOTES

DRAINAGE STRUCTURE NOTES & DETAILS" SHEET.
FOR NOTES AND TYPICAL DETAILS, SEE "SPECIAL 

-Y3-

#5B2 @ 6" CTS.
#5C2 @ 6" CTS.

#5B2 @ 6" CTS.

#5C2 @ 6" CTS.

#5B1 @ 6" CTS.
#5C1 @ 6" CTS.

(TYP.)

2" CLR.

#7D2 @ 6" CTS. #7D2 @ 6" CTS.

COVER & FRAME
FOR MANHOLE
SEE STD. 840.54
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15 - #6 D2 @ 6" (BOT.)

15 - #6 D1 @ 6" (TOP)

7'-4"

#6 D1 @ 6" CTS.

SECTION X-X

(TYP.)

2'-10"

(TYP.)

2'-10"

DRAINAGE STRUCTURE NOTES & DETAILS" SHEET.
FOR NOTES AND TYPICAL DETAILS, SEE "SPECIAL 

NOTES
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SEE STD. 840.54
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E

1
 &

 #
5
E

2
 (

L
A

P
 "

E
" 

B
A

R
S

 W
IT

H
 "

E
" 

B
A

R
S

 O
N

 A
D

J
. 
S

ID
E

)
4

1
 -

 

24" CSP (OUT)

#
5

 E
1

 &
 #

5
 E

2
 (

L
A

P
 "

E
" 

B
A

R
S

 W
IT

H
 "

E
" 

B
A

R
S

 O
N

 A
D

J
. 

S
ID

E
)

3
9

 -
 

24" RCP (IN)

(TYP.)

2"

#5C3 @ 6" CTS.

#5B3 @ 6" CTS.
10"2'-0"10"

7-#6D2 @ 6" CTS. (BOT.)

7-#6D1 @ 6" CTS. (TOP)

7-#6D7 @ 6" CTS.

7-#6D6 @ 6" CTS.

1
'-
0
"

1
'-
1

"
1

9
'-
7

"

2
-#

5
E

6
 @

 6
" 

C
T

S
.

(I
N

T
. 
F

A
C

E
)

(E
X

T
. 
F

A
C

E
)

2
-#

5
E

5
 @

 6
" 

C
T

S
.

#5C1 @ 6" CTS.

#5B1 @ 6" CTS.

7'-4"

15-#6A1 @ 6" CTS.

(TYP.)

2" CLR.

(T
Y

P
.)

3
"

S
P

L
IC

E
 (

T
Y

P
.)

3
'-
0

" 
M

IN
.

TRANS. SLAB EL.: 2069.15

1
9

'-
7

"
1

'-
0

"
1

'-
1

"

RIM EL.: 2070.23

A A

B

B

SECTION X-X

SECTION Y-Y

STEP (TYP.)

10" 3'-8"2'-6"

6'-2"
840.37SEE STD. DWG. 

FRAME & GRATES,840.37SEE STD. DWG. 
FRAME & GRATES,

#6D1 @ 6" CTS. #6D1 @ 6" CTS.

#6D2 @ 6" CTS.

7-#6D7 @ 6" CTS.

7-#6D6 @ 6" CTS.

#6D2 @ 6" CTS. (BOT.)
#6D1 @ 6" CTS. (TOP)

10"5'-4"

6'-2"

SECTION A-A

#6D2 @ 6" CTS. (BOT.)
#6D1 @ 6" CTS. (TOP)

4-#6D3 @ 6" CTS.

4-#6D4 @ 6" CTS.

2'-6" 3'-8"

6'-2"

SECTION B-B

#6D2 @ 6" CTS.

10"

5'-4"

6
"

CTS. (EXT. FACE)
2 - #5E4 @ 6" 

CTS. (INT. FACE)
2 - #5E3 @ 6" 

TOP OF BASE SLAB EL. 2048.56

(TYP.)
CONST. JT.

#5C3 @ 6"

#5B3 @ 6"

SEE STD. DWG. 840.00
CONCRETE BASE PAD, 

2'-6"

#5C2 @ 6" CTS.

#5B2 @ 6" CTS.

6
"

CTS. (EXT. FACE)
2 - #5E6 @ 6" 

CTS. (INT. FACE)
2 - #5E5 @ 6" 

-Y2RPB-

10"3'-8"

1
0
"

2
'-
0

"

840.37SEE STD. DWG. 
FRAME & GRATES,

4-#6D5 @ 6" CTS. 7-#6D8 @ 6" CTS.

OR 7-#6D8 @ 6" CTS.

OR 4-#6D5 @ 6" CTS.

STR. No. 6035

GRATED DROP INLET
SPECIAL TRAFFIC BEARING

M. CATER 04/2026

25+00.00 -Y2RPB-

D. RITACCO 04/2026

2D-18
8/7/2026
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HDUR

I
N

A

P
RO

FESSIONA
L

ENGINEER

SEAL

NO
RT

H CAROLINA

054212

 

NOTES

DRAINAGE STRUCTURE NOTES & DETAILS" SHEET.

FOR NOTES AND TYPICAL DETAILS, SEE "SPECIAL 

� 15" RCP (IN)

XX

Y

Y

1
0
"

3
'-
8

"
1
0
"

5
'-
4
" 

(R
IS

E
R

)

6
'-
6

" 
(B

A
S

E
 S

L
A

B
)

7
"

7
"

� 24" RCP (IN)

10"3'-8"10"

5'-4" (RISER)

6'-6" (BASE SLAB)

7" 7"

� 24" RCP (OUT)

BASE SLAB

840.37STD. DWG. 
FRAME & GRATES, SEE 

PLAN

SECTION Y-Y

RIM EL. 2036.23

SEE STD. DWG. 840.00
CONCRETE BASE PAD, 

 

6'-6"

(TYP.)

2" CLR.

13 - #5A1 @ 6" CTS.

SECTION X-X

(T
Y

P
.)

3
"

1
'-
1

0
"

1
'-
1

0
"

1'-10"1'-10"

TRANS. SLAB EL. 2035.15

� 24" RCP (OUT)� 24" RCP (IN)

CONST. JT. (TYP.)

(TYP.)

2" CLR.

� 15" RCP (IN)

840.37STD. DWG. 
FRAME & GRATES, SEE 

(TYP.)
STEP 

3'-8"

1
0
"

2
'-
0

"

5'-4"

 

CTS. (INT. FACE)
2 - #5E3 @ 6"

CTS. (EXT. FACE)
2 - #5E4 @ 6" 

5
'-
9

"

B
A

R
S

 O
N

 A
D

J
. 

S
ID

E
)

L
A

P
 "

E
" 

B
A

R
S

 W
/ 
"E

" 
 

1
1
 -

 #
5
E

1
 &

 E
2

3'-8"10"

(T
Y

P
.)

6
" 

M
A

X
.

 

1
1
 -

 #
5
E

1
 &

 E
2

"E
" 

B
A

R
S

 O
N

 A
D

J
. 

S
ID

E
)

L
A

P
 "

E
" 

B
A

R
S

 W
IT

H
#6D1 @ 6" CTS.

#6D2 BARS @ 6" CTS.

FOR REINF. TYPE A
DETAILS SHEET 
SEE TYPICAL 

3'-8" 10"10"

 

6'-6"

(TYP.)

2" CLR.

13 - #5A1 @ 6" CTS.

(T
Y

P
.)

3
"

(TYP.)

2" CLR.

5'-4"

1'-8"3'-8"

 

CTS. (INT. FACE)
2 - #5E1 @ 6"

CTS. (EXT. FACE)
2 - #5E2 @ 6" 

3
'-
8

"
1

'-
0

"
1

'-
1

"

O
N

 A
D

J
. 
S

ID
E

)
W

IT
H

 "
E

" 
B

A
R

S
 

L
A

P
 "

E
" 

B
A

R
S

 
 

7
 -

 #
5

E
1

 &
 E

2

 7- #6D1 @ 6" CTS. (TOP)

7- #6D2 @ 6" CTS. (BOT.)

7 - #6D4 @ 6" CTS.

7 - #6D3 @ 6" CTS.

1'-8"2'-0"

(T
Y

P
.)

6
" 

M
A

X
.

 

1
1
 -

 #
5
E

1
 &

 E
2

"E
" 

B
A

R
S

 O
N

 A
D

J
. 

S
ID

E
)

L
A

P
 "

E
" 

B
A

R
S

 W
IT

H #5C2 @ 6" CTS.

FOR REINF. TYPE B
DETAILS SHEET 
SEE TYPICAL 

� 15" RCP (IN)

� 24" RCP (OUT)

840.37STD. DWG. 
FRAME & GRATES, SEE 

-L-

#5B2 @ 6" CTS.

SEE STD. DWG. 840.00
CONCRETE BASE PAD, 

#5C1 @ 6" CTS.
#5B1 @ 6" CTS.

EL. 2030.48
TOP OF BASE SLAB

10"

OR #B2 @ 6" CTS.
#5B1 @ 6" CTS.

OR #C2 @ 6" CTS.
#5C1 @ 6" CTS.

7-#6D4 @ 6"

CTS. (TOP)
7-#6D3 @ 6"

CTS. (BOT.)

TRANS. SLAB EL. 2035.15

1
0

"

7 - #6D5 @ 6" CTS.
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3'-8"

24" RCP (OUT)

24" RCP (IN)

 

 

840.37

SEE STD. DWG.

FRAME & GRATES, 

10" 10"

6'-6"

(TYP.)

2" CLR.

1
0

"
5

'-
6

"

9
- 

#
5

 E
1

 &
 #

5
 E

2
 (

L
A

P

  
  

  
 O

N
 A

D
J
. 

S
ID

E
)

"
E

"
 B

A
R

S
 W

/ 
"
E

"
 B

A
R

S

RIM EL: 2036.05

9
- 

#
5

 E
1

 &
 #

5
 E

2
 (

L
A

P

840.00 (TYP.)

PAD, SEE STD. DWG. 

CONCRETE BASE 

2'-0"

10" 10"

1
1
- 

#
5
 E

1
 &

 #
5
 E

2
 (

L
A

P
 "

E
"

  

5'-4"

3'-8"

 

1'-8"

7-#6 D4 @ 6" CTS.

840.37

SEE STD. DWG. 

FRAME & GRATES, 

1
'-

1
"

1
'-

0
"

6'-6"

(TYP.)

2" CLR.

  

SECTION Y-YSECTION X-X

#6 D1 BAR @ 6" CTS.

24" RCP (OUT) 

18" RCP (IN)

24" RCP (IN)

 
6
"
 M

A
X

.

(T
Y

P
.)

 
6
"
 M

A
X

.

(T
Y

P
.)

NOTES

DRAINAGE STRUCTURE NOTES & DETAILS" SHEET.

FOR NOTES AND TYPICAL DETAILS, SEE "SPECIAL 

(TYP.)

2" CLR.

13-#5 A1 @ 6" CTS. 13-#5 A1 @ 6" CTS.

 5-#6D1 @ 6" CTS. (TOP)

5-#6D2 @ 6" CTS. (BOT.)

 

2-#5E1 @ 6" CTS. (INT. FACE)

2-#5E2 @ 6" CTS. (EXT. FACE)

7-#6 D3 @ 6" CTS.

  
  

  
O

N
  

A
D

J
. 

S
ID

E
)

"
E

"
 B

A
R

S
 W

/ 
"
E

"
 B

A
R

S

(C
L

R
.)

3
"

 7
-
#

5
 E

1
 &

 #
5

 E
2

  
  

  
  

 S
I
D

E
)

"
E

"
 B

A
R

S
 O

N
 A

D
J
. 

(L
A

P
 "

E
"
 B

A
R

S
 W

/ 

3
'-

5
"

TOP OF BASE SLAB EL. 2030.55

  
  

  
  

 A
D

J
. 

S
ID

E
)

B
A

R
S

 W
/ 

"
E

"
 B

A
R

S
 O

N
 

TRANS. SLAB EL: 2034.97

6'-6" (BASE SLAB)

5'-4" (RISER)

1'-10" 1'-10"

10" 3'-8" 10"

6
'-

6
"
 (

B
A

S
E

 S
L

A
B

)

5
'-

4
"
 (

R
IS

E
R

)

3
'-

8
"

1
0

"
1

0
"

1
'-

1
0

"
1

'-
1

0
"

7"7"

Y

X X

Y

PLAN

(IN)

18" RCP 

24" RCP (IN)

BASE SLAB

24" RCP (OUT)

840.37

SEE STD. DWG.

FRAME & GRATES, 

-L-

5'-4"

  CTS. (TOP)

7-#6 D3 @ 6" 

 CTS. (BOT.)

7-#6 D4 @ 6" 

 
6
"

(INT. FACE)

2-#5E3 @ 6" CTS.

(EXT. FACE)

2-#5E4 @ 6" CTS.

RISER)

(TYP. EA. SIDE OF

(INT. FACE) (TYP.)

#5 E1 @ 6" CTS.

(EXT. FACE) (TYP.)

#5 E2 @ 6" CTS.

3'-8"

TYPE B

SHEET FOR REINF.

SEE TYPICAL DETAILS 

#6D2 BARS @ 6" CTS.

(INT. FACE) (TYP.)

#5 E1 @ 6" CTS.

(EXT. FACE) (TYP.)

#5 E2 @ 6" CTS.

(TYP.)

CONST. JT.

STEP (TYP.)

#5 B1 @ 6" CTS.

#5 C1 @ 6" CTS.

 

1'-8"
#5 B2 @ 6" CTS.

#5 B1 @ 6" CTS. OR 

#5 C2 @ 6" CTS.

#5 C1 @ 6" CTS. OR 

#5 C2 @ 6" CTS.

#5 B2 @ 6" CTS.

7-#6 D5 @ 6" CTS.

STR. No. 6120

GRATED DROP INLET
SPECIAL TRAFFIC BEARING 
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04/2026D. RITACCO

42+33.00 -L-
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ENGINEER

SEAL

NO
RT

H CAROLINA

054212

 

18" RCP (OUT)

X

Y

PLAN

Y

SECTION X-X SECTION Y-Y

10"3'-8"10"

5'-4" (RISER)

6'-6" (BASE SLAB)

7" 7"

1
'-

0
"

1
3

'-
2

"

RIM EL. 2035.75

3'-8"

1
0

"
3

'-
8

"
1

0
"

5
'-

4
"
 (

R
IS

E
R

)

6
'-

6
"
 (

B
A

S
E

 S
L

A
B

)

7
"

7
"

1
'-

1
"

BASE SLAB

(TYP.)

2" CLR. 

#5C1 @ 6"

#5B1 @ 6"

#5C2 @ 6"

#5B2 @ 6"

#5C1 @ 6"

#5B1 @ 6"

#5C3 @ 6"

#5B3 @ 6"

1
'-

0
"

(C
L

R
.)

3
"

 

1'-8"

#6D1 BARS @ 6" CTS

840.00

SEE STD. DWG. 

CONCRETE BASE PAD, 

840.37

SEE STD. DWG. 

FRAME & GRATES, 

18" RCP (OUT)
840.37

SEE STD. DWG. 

FRAME & GRATES, 

4'-0"

 

7-#6D3 @ 6" (TOP)

 

6'-6"

(TYP.)

2" CLR.

 

6'-6"

13-#6A1 @ 6" CTS.

(TYP.)

2" CLR.

10"3'-8"10"

(TYP.)

STEP

5'-4"

5'-4"

10"3'-8"10"

13-#6A1 @ 6" CTS.

840.37

SEE STD. DWG.

FRAME & GRATES, 

X

(IN)

15" RCP

15" RCP (IN)

TOP OF BASE SLAB EL. 2022.58

1
1

'-
1

"

(T
Y

P
.)

6
"
 M

A
X

.

TYPE A

SHEET FOR REINF.

SEE TYPICAL DETAILS

(TYP.)

(INT. FACE)

#5 E1 @ 6" CTS.

(TYP.)

(EXT. FACE)

#5 E2 @ 6" CTS.

CTS.

#5B2 @ 6"

CTS.

#5C2 @ 6"

TRANS. SLAB EL. 2034.67

7-#6D3 @ 6" CTS.

7-#6D4 @ 6" CTS.

2
-
#

5
E

2
 @

 6
"
 C

T
S

.

(I
N

T
. 
F

A
C

E
)

2
-
#

5
E

1
 @

 6
"
 C

T
S

.

(E
X

T
. 
F

A
C

E
)

10"2'-0"

5-#6D2 @ 6" CTS. (BOT.)

5-#6D1 @ 6" CTS. (TOP)

 

#
5
 E

1
 &

 #
5
 E

2
 @

 6
"
 M

A
X

. 
(L

A
P

 "
E

"
 B

A
R

S
 W

IT
H

2
2
 -

 

 

#
5
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 E
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X
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A
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E

"
 B
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S
 W

IT
H

 
2
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 -

 

 

2
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 #
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 E

1
 &

 #
5
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2
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 6

"
 M

A
X

. 
(L

A
P
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E

"
 B

A
R

S
 W
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H

 

 

2
4
-#

5
 E

1
 &

 #
5
 E

2
 @

 6
"
 M

A
X

. 
(L

A
P

 "
E

"
 B

A
R

S
 W

IT
H

 

(T
Y

P
.)

6
"
 M

A
X

.

TYPE B

SHEET FOR REINF.

SEE TYPICAL DETAILS � 18" RCP (OUT)

CTS.

CTS.

CTS.

CTS.

S
P

L
IC

E
 (

T
Y

P
.)

3
'-
0

" 
M

IN
.(TYP.)

(INT. FACE)
#5 E1 @ 6" CTS.

(TYP.)
(EXT. FACE)
#5 E2 @ 6" CTS.

"E
" 

B
A

R
S

 O
N

 A
D

J
. 

S
ID

E
)

"E
" 

B
A

R
S

 O
N

 A
D

J
. 

S
ID

E
)

"E
" 

B
A

R
S

 O
N

 A
D

J
. 

S
ID

E
)

"E
" 

B
A

R
S

 O
N

 A
D

J
. 

S
ID

E
)

1'-10" 1'-10"

1
'-
1

0
"

1
'-
1

0
"

NOTES

DRAINAGE STRUCTURE NOTES & DETAILS" SHEET.
FOR NOTES AND TYPICAL DETAILS, SEE "SPECIAL 

@ 6" CTS.
#6D2 BARS 

CTS.

CTS.

CONST. JT. (TYP.)

-L-

TRANS. SLAB EL. 2034.67

     (BOT.)
7-#6D4 @ 6" 

6
"

(INT. FACE)
2-#5E3 @ 6" CTS.

(EXT. FACE)
2-#5E4 @ 6" CTS.

OF RISER)
(TYP. EA. SIDE 

 

 

� 15" RCP (IN)

7-#6D5 @ 6" CTS.
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Y

PLAN

Y

SECTION X-X SECTION Y-Y

10"3'-8"10"

5'-4" (RISER)

6'-6" (BASE SLAB)

7" 7"

TYPE B

SHEET FOR REINF.

SEE TYPICAL DETAILS 

1
'-

0
"

1
4

'-
3

"

RIM EL. 2036.45

3'-8"

1
0

"
3

'-
8

"
1

0
"

5
'-

4
"
 (

R
IS

E
R

)

6
'-

6
"
 (

B
A

S
E

 S
L

A
B

)

7
"

7
"

1
'-

1
"

BASE SLAB

 

#
5
E

1
 &

 #
5
E

2
 (

L
A

P
 "

E
"
 B

A
R

S
 W

IT
H

 "
E

"
 B

A
R

S
 O

N
 A

D
J
. 
S

ID
E

)
2

6
 -

 

 

2
6
 -

 #
5
E

1
 &

 #
5
E

2
 (

L
A

P
 "

E
"
 B

A
R

S
 W

IT
H

 "
E

"
 B

A
R

S
 O

N
 A

D
J
. 
S

ID
E

)

(TYP.)

2" CLR.

CTS.

#5C1 @ 6"

CTS.

#5B1 @ 6"

CTS.

#5C2 @ 6"

CTS.

#5B2 @ 6"

#5C3 @ 6" CTS.

#5B3 @ 6" CTS.

1
'-

0
"

 

2
6
 -

 #
5
E

1
 &

 #
5
E

2
 (

L
A

P
 "

E
"
 B

A
R

S
 W

IT
H

 "
E

"
 B

A
R

S
 O

N
 A

D
J
. 
S

ID
E

)

C
L

R
.

3
"

S
P

L
IC

E
 (

T
Y

P
.)

3
'-

0
"
 M

IN
.

 

1'-8"

#6 D1 BARS @ 6" CTS.

7-#6D4 @ 6" CTS.

2
-
#

5
E

2
 @

 6
"
 C

T
S

.

(I
N

T
. 
F

A
C

E
)

(E
X

T
. 
F

A
C

E
)

5-#6D2 @ 6" CTS. (BOT.)

5-#6D1 @ 6" CTS. (TOP)

SEE STD. DWG. 840.00

CONCRETE BASE PAD, 
SEE STD. DWG. 840.00

CONCRETE BASE PAD, 

TYPE A

SHEET FOR REINF.

SEE TYPICAL DETAILS 

NOTES

840.37STD. DWG. 

FRAME & GRATES, SEE 

� 18" RCP (IN)

18" RCP (OUT)

840.37STD. DWG. 
FRAME & GRATES, SEE 

7-#6D4 @

6" (TOP)

 

6'-6"

(TYP.)

2" CLR.

 

6'-6"

13-#6A1 @ 6" CTS.

(TYP.)

2" CLR.

10"3'-8"10"

2'-0" 1'-8"

 

#
5

E
1

 &
 #

5
E

2
 (

L
A

P
 "

E
" 

B
A

R
S

 W
/ 

"E
" 

B
A

R
S

 O
N

 A
D

J
. 

S
ID

E
)

2
4
 -

 

(TYP.)
STEP

DRAINAGE STRUCTURE NOTES & DETAILS" SHEET.
FOR NOTES AND TYPICAL DETAILS, SEE "SPECIAL 

5'-4"

5'-4"

10"3'-8"10"

840.37STD. DWG. 
FRAME & GRATES, SEE 

X

� 18" PP (IN)

� 18" PP (IN)

X

1'-10"1'-10"

1
'-
1

0
"

1
'-
1

0
"

(TYP.)

2" CLR.

TRANS. SLAB EL.: 2035.37

(TYP.)
(INT. FACE)
#5E1 @ 6" CTS.

(TYP.)
(EXT. FACE)
#5E2 @ 6" CTS.

� 18" RCP (IN)

CONST. JT. (TYP.)

(TYP.)
(INT. FACE)
#5E1 @ 6" CTS.

(TYP.)
(EXT. FACE)
#5E2 @ 6" CTS.

CTS.
#5C1 @ 6"

CTS.
#5B1 @ 6"

CTS.
#5B2 @ 6"

CTS.
#5C2 @ 6"

� 18" RCP (IN)

� 18" RCP (OUT)

TOP OF BASE SLAB EL. 2022.20

1
2

'-
2

"

TRANS. SLAB EL.: 2035.37

7-#6D3 @ 6" CTS.

2
-#

5
E

1
 @

 6
" 

C
T

S
.

#6 D2 BARS @ 6" CTS.

(T
Y

P
.)

6
" 

M
A

X
.

(T
Y

P
.)

6
" 

M
A

X
.

6
"

CTS. (EXT. FACE)
2 - #5E4 @ 6" 

CTS. (INT. FACE)
2 - #5E3 @ 6" 

6" (BOT.)

7-#6D3 @

13-#6A1 @ 6" CTS.

1
0

"
2

'-
0

"

-L-

� 18" PP (IN)

6
"

CTS. (EXT. FACE)
2 - #5E2 @ 6" 

CTS. (INT. FACE)
2 - #5E1 @ 6" 

7-#6D5 @ 6" CTS.

STR. No. 6132

BEARING DROP INLET
BOX FOR TRAFFIC 

SPECIAL JUNCTION

M. CATER 04/2026

04/2026D. RITACCO

15+72.00 -L-

2D-22
8/7/2026



NO. NO.BY: BY:DATE: DATE:

REVISIONS SHEET NO.

TOTAL
SHEETS

STATE OF NORTH CAROLINA

RALEIGH

COUNTY

PROJECT NO.

DEPARTMENT OF TRANSPORTATION

1
2

3

4
8/6/2026

caterm

c:\pwworking\aecom_ds21_na_2020\d0276869\6143.dgn

STATION:

I-2513 AC

BUNCOMBE

DRAWN BY :

CHECKED BY :

DATE :

DATE :

DATE :DESIGN ENGINEER OF RECORD:

AECOM License No. F-0342

(919) 854-6200                                www.aecom.com 

RALEIGH, NC 27607

5438 WADE PARK BOULEVARD, SUITE 200

AECOM TECHNICAL SERVICES OF NC, INC.

SIGNATURES COMPLETED

FINAL UNLESS ALL

DOCUMENT NOT CONSIDERED

A. VASUDEVAN 04/2026

N
A

VEDUSAV .K A
HDUR

I
N

A

P
RO

FESSIONA
L

ENGINEER

SEAL

NO
RT

H CAROLINA

054212

 

BASE SLAB

� 24" RCP (IN)

Y

� 24" RCP (OUT)

PLAN

Y

7"

4'-0"10" 10"

7"5'-8" (RISER)

6'-10" (BASE SLAB)

� 24" RCP (OUT)

X

SECTION X-X

� 24" RCP (IN)

SECTION Y-Y

7
"

1
0

"
4

'-
0

"
1
0
"

7
"

5
'-
8
" 

(R
IS

E
R

)

6
'-
1

0
" 

(B
A

S
E

 S
L

A
B

)

X

TYPE A
SHEET FOR REINF. 
SEE TYPICAL DETAIL 

(TYP.)

2'-0"

(TYP.)

2'-0"

(T
Y

P
.)

2
'-
0

"

(T
Y

P
.)

2
'-
0

"

DRAINAGE STRUCTURE NOTES & DETAILS" SHEET.
FOR NOTES AND TYPICAL DETAILS, SEE "SPECIAL 

NOTES

-Y8-

RIM EL. 2014.00

� 24" RCP (OUT)

6'-10"

(TYP.)

2" CLR.

14 - #7 A1 @ 6" CTS.

(T
Y

P
.)

3
" 

C
L
R

.

SHEET FOR REINF. TYPE B
SEE TYPICAL DETAILS 

SEE STD. DWG. 840.00
CONCRETE BASE PAD, 

12 - #7 D2 @ 6" (BOT.)

12 - #7 D1 @ 6" (TOP)

5'-8"

#7 D1 @ 6" CTS.

#7 D2 @ 6" CTS.

1
4

'-
1

0
"

1
'-
0

"

(L
A

P
 "

E
" 

B
A

R
S

 W
IT

H
 "

E
" 

B
A

R
S

 O
N

 A
D

J
. 

S
ID

E
) 

(E
A

C
H

 F
A

C
E

)

2
7
 -

 #
5
 E

1
 &

 #
5
 E

2

(M
A

X
.)

6
"

S
P

L
IC

E
 (

T
Y

P
.)

3
'-
0

" 
M

IN
.

10"4'-0"10"

STEP (TYP.)

(TYP.)

2" CLR.

#5 B2 @ 6" CTS.

#5 C2 @ 6" CTS. #5 C2 @ 6" CTS.

#5 B2 @ 6" CTS.

#5 B1 @ 6" CTS.

#5 C1 @ 6" CTS.

#5 B1 @ 6" CTS.

#5 C1 @ 6" CTS.

12 - #7 D2 @ 6" (BOT.)

12 - #7 D1 @ 6" (TOP)

5'-8"

#7 D1 @ 6" CTS.

#7 D2 @ 6" CTS.

(TYP.)

2" CLR.

#5 B2 @ 6" CTS.

#5 C2 @ 6" CTS. #5 C2 @ 6" CTS.

#5 B2 @ 6" CTS.

10"4'-0"10"

1
3
'-
1
0
"

1
'-
0

"

EL. 1998.00
TOP OF BOT. SLAB 

TRANS SLAB EL. 2012.83

#5 B1 @ 6" CTS.

#5 C1 @ 6" CTS.

#5 B1 @ 6" CTS.

#5 C1 @ 6" CTS.

S
P

L
IC

E
 (

T
Y

P
.)

3
'-
0

" 
M

IN
.

CONST. JT. (TYP.)

(L
A

P
 "

E
" 

B
A

R
S

 W
IT

H
 "

E
" 

B
A

R
S

 O
N

 A
D

J
. 

S
ID

E
) 

(E
A

C
H

 F
A

C
E

)

2
7
 -

 #
5
 E

1
 &

 #
5
 E

2

(M
A

X
.)

6
"

6'-10"

(TYP.)

2" CLR.

14 - #7 A1 @ 6" CTS.

(T
Y

P
.)

3
" 

C
L
R

.

SEE STD. DWG. 840.00
CONCRETE BASE PAD, 

COVER & FRAME
FOR MANHOLE
SEE STD. 840.54

STR. No. 6143

BOX WITH MANHOLE
SPECIAL JUNCTION

M. CATER 02/2026

20+09.00 -Y8-

2D-23
04/2026A. VESUDEVAN

8/7/2026
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DEPARTMENT OF TRANSPORTATION
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4
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STATION:

I-2513 AC
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CHECKED BY :

DATE :

DATE :

DATE :DESIGN ENGINEER OF RECORD:

AECOM License No. F-0342
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RALEIGH, NC 27607

5438 WADE PARK BOULEVARD, SUITE 200

AECOM TECHNICAL SERVICES OF NC, INC.

SIGNATURES COMPLETED

FINAL UNLESS ALL

DOCUMENT NOT CONSIDERED

A. VASUDEVAN 04/2026

N
A

VEDUSAV .K A
HDUR

I
N

A

P
RO

FESSIONA
L

ENGINEER

SEAL

NO
RT

H CAROLINA

054212

 

Y

Y

1
'-

1
"

1
'-

0
"

PLAN

SECTION X-X
SECTION Y-Y

� 42" RCP (IN)

� 42" RCP (OUT)

RIM EL. 2052.86

RCP (IN)
� 18" 

BASE SLAB

� 42" RCP (OUT)

 

2'-9" 5'-4"

8'-1"

 

4'-5" 3'-8"

8'-1"

#5 B1 @ 6"

#5 C1 @ 6"

840.37STD. DWG. 
FRAME & GRATES, SEE 

� 42" RCP (OUT)

NOTES

DRAINAGE STRUCTURE NOTES & DETAILS" SHEET.
FOR NOTES AND TYPICAL DETAILS, SEE "SPECIAL 

1
0

"
6

'-
5

"
1

0
"

8
'-
1

" 
(R

IS
E

R
 S

L
A

B
)

9
'-
3

" 
(B

A
S

E
 S

L
A

B
)

7
"

7
"

"
2

1
3
'-
2

"
2

1
3
'-
2

10"6'-5"10"

8'-1" (RISER SLAB)

9'-3" (BASE SLAB)

7" 7"

"2
13'-2"2

13'-2

B

B

 

CTS. (INT. FACE)
2-#5 E3 @ 6" 

CTS. (EXT. FACE)
2-#5 E4 @ 6" 

4 - #7 D4 @ 6" CTS.
4 - #7 D3 @ 6" CTS.

 

 

CTS. (BOT.)
7-#7 D2 @ 6" 

CTS. (TOP)
7-#7 D1 @ 6" 

(L
A

P
 "

E
" 

B
A

R
S

 W
IT

H
 "

E
" 

B
A

R
S

 O
N

 A
D

J
. 
S

ID
E

)

2
2
 -

 #
5
 E

1
 &

 #
5
 E

2

EL. 2051.78
TRANS. SLAB 

(TYP.)

2" CLR.

10"6'-5"10"

(TYP.)

2" CLR.

 

9'-3"

18 - #7 A1 @ 6" CTS.SEE STD. DWG. 840.00
CONCRETE BASE PAD, 

 

3" (TYP.)

(L
A

P
 "

E
" 

B
A

R
S

 W
IT

H
 "

E
" 

B
A

R
S

 O
N

 A
D

J
. 
S

ID
E

)

2
4
 -

 #
5
 E

1
 &

 #
5
 E

2

(T
Y

P
.)

6
" 

M
A

X
.

(INT. FACE) (TYP.)
#5 E1 @ 6" CTS. 

(EXT. FACE) (TYP.)
#5 E2 @ 6" CTS. 

#5 C3 @ 6"

#5 B3 @ 6"

FOR REINF. TYPE B
DETAILS SHEET 
SEE TYPICAL 

TOP OF BASE SLAB EL. 2038.69

840.37STD. DWG. 
FRAME & GRATES, SEE 

7 - #7 D7 @ 6" CTS.

7 - #7 D6 @ 6" CTS.

(L
A

P
 "

E
" 

B
A

R
S

 W
IT

H
 "

E
" 

B
A

R
S

 O
N

 A
D

J
. 
S

ID
E

)

2
4
 -

 #
5
 E

1
 &

 #
5
 E

2

 

CTS. (INT. FACE)
2-#5 E5 @ 6" 

CTS. (EXT. FACE)
2-#5 E6 @ 6" 

 

 

CTS. (BOT.)
11-#7 D2 @ 6" 

CTS. (TOP)
11-#7 D1 @ 6" 

1
'-
0

"

(L
A

P
 "

E
" 

B
A

R
S

 W
IT

H
 "

E
" 

B
A

R
S

 O
N

 A
D

J
. 
S

ID
E

)

2
2
 -

 #
5
 E

1
 &

 #
5
 E

2

1
'-
1

"

(T
Y

P
.)

6
" 

M
A

X
.

(TYP.)

2" CLR.

 

9'-3"

18 - #7 A1 @ 6" CTS.

 

3" (TYP.)

10"6'-5"10"

#5 C3 @ 6"

#5 B3 @ 6"

RCP (IN)
� 18" 

4'-5" 2'-0"

FOR REINF. TYPE A
DETAILS SHEET 
SEE TYPICAL 

#5 B1 @ 6"

#5 C1 @ 6"
(INT. FACE) (TYP.)
#5 E1 @ 6" CTS. 

(EXT. FACE) (TYP.)
#5 E2 @ 6" CTS. 

(TYP.)

2" CLR.

� 18" RCP (IN)

� 42" RCP (IN)

2
'-
0

"
1
0
"

10" 3'-8"

840.37STD. DWG. 
FRAME & GRATES, SEE 

#7 D1 @ 6" CTS.

#7 D2 @ 6" CTS.

SECTION A-A

SECTION B-B

#7 D2 BARS (BOT.)

#7 D1 BARS (TOP)

OR 7 - #7 D8 BARS @ 6" CTS.

7 - #7 D7 BARS @ 6" CTS.

#7 D1 @ 6" CTS.

#7 D2 @ 6" CTS.

OR 4 - #7 D5 BARS @ 6" CTS.

4 - #7 D4 BARS @ 6" CTS.

#7 D2 BARS (BOT.)

#7 D1 BARS (TOP)

-RP32-

#5 C2 @ 6"

#5 B2 @ 6"

3'-8"2'-9"

6
"

 
 

CTS. (EXT. FACE)
2-#5 E4 @ 6" 

CTS. (INT. FACE)
2-#5 E3 @ 6" 

#5 C2 @ 6"

#5 B2 @ 6"

6
"

 

CTS. (INT. FACE)
2-#5 E5 @ 6" 

CTS. (EXT. FACE)
2-#5 E6 @ 6" 

CONST. JT. (TYP.)

STEP (TYP.)

1
2

'-
1

"

1
4

'-
2

"
1

'-
0

"

1
2

'-
1

"

 6" CTS.
4 - #7 D5 @

6" CTS.
7 - #7 D8 @ 

 

4 - #7 D3 BARS @ 6" CTS.

 

7 - #7 D6 BARS (TOP)

STR. No. 6202

GRATED DROP INLET
SPECIAL TRAFFIC BEARING

M. CATER 02/2026

15+93.00 -RP32-

C. MORRISON 04/2026

2D-24
8/7/2026
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FINAL UNLESS ALL
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N
A

VEDUSAV .K A
HDUR

I
N

A

P
RO

FESSIONA
L

ENGINEER

SEAL

NO
RT

H CAROLINA

054212

 

Y

Y

X X

PLAN

NOTES

DRAINAGE STRUCTURE NOTES & DETAILS" SHEET.

FOR NOTES AND TYPICAL DETAILS, SEE "SPECIAL 
#7 D1 @ 6" CTS.

#7 D2 @ 6" CTS.

SECTION A-A

SECTION B-B

#7 D2 BARS (BOT.)

#7 D1 BARS (TOP)

OR 7 -#7 D8 BARS @ 6" CTS.

7 - #7 D7 BARS @ 6" CTS.

#7 D1 @ 6" CTS.

#7 D2 @ 6" CTS.

OR 4 - #7 D5 BARS @ 6" CTS.

4 - #7 D4 BARS @ 6" CTS.

#7 D2 BARS (BOT.)

#7 D1 BARS (TOP)

10"6'-5"10"

8'-1" (RISER SLAB)

9'-3" (BASE SLAB)

7" 7"

"2
1

3'-2"2
1

3'-2

1
0

"
6

'-
5

"
1

0
"

8
'-

1
"
 (

R
IS

E
R

 S
L

A
B

)

9
'-

3
"
 (

B
A

S
E

 S
L

A
B

)

7
"

7
"

"
2

1
3
'-

2
"

2
1

3
'-

2

840.37STD. DWG. 

FRAME & GRATES, SEE 

� 42" RCP (OUT)

BASE SLAB

A A

B

B

1
'-
1

"
1

'-
0

"

 

2'-9"5'-4"

8'-1"

#5 B1 @ 6"

#5 C1 @ 6"

 

CTS. (INT. FACE)
2-#5 E3 @ 6" 

CTS. (EXT. FACE)
2-#5 E4 @ 6" 

4 - #7 D4 @ 6" CTS.

4 - #7 D3 @ 6" CTS.

 

 

CTS. (BOT.)
7-#7 D2 @ 6" 

CTS. (TOP)
7-#7 D1 @ 6" 

(L
A

P
 "

E
" 

B
A

R
S

 W
IT

H
 "

E
" 

B
A

R
S

 O
N

 A
D

J
. 
S

ID
E

)

2
0
 -

 #
5
 E

1
 &

 #
5
 E

2

TRANS. SLAB EL. 2044.66

(TYP.)

2" CLR.

10" 6'-5" 10"

(TYP.)

2" CLR.

 

9'-3"

18 - #7 A1 @ 6" CTS.

 

3" (TYP.)

(L
A

P
 "

E
" 

B
A

R
S

 W
IT

H
 "

E
" 

B
A

R
S

 O
N

 A
D

J
. 
S

ID
E

)

2
2
 -

 #
5
 E

1
 &

 #
5
 E

2

(T
Y

P
.)

6
" 

M
A

X
.

SECTION X-X

(INT. FACE) (TYP.)
#5 E1 @ 6" CTS. 

(EXT. FACE) (TYP.)
#5 E2 @ 6" CTS. 

SHEET FOR REINF. TYPE A
SEE TYPICAL DETAILS 

� 42" RCP (IN)

RIM EL. 2045.74
840.37STD. DWG. 

FRAME & GRATES, SEE 

� 42" RCP (OUT)

SLAB EL. 2033.49
TOP OF BASE 

 

3
'-
0

" 
M

IN
.

(T
Y

P
.)

S
P

L
IC

E

SEE STD. DWG. 840.00
CONCRETE BASE PAD, 

#5 C3 @ 6"
#5 C2 @ 6"

#5 B2 @ 6" #5 B3 @ 6"
� 42" RCP (IN)

 

4'-5"3'-8"

8'-1"

7 - #7 D7 @ 6" CTS.

7 - #7 D6 @ 6" CTS.

(L
A

P
 "

E
" 

B
A

R
S

 W
IT

H
 "

E
" 

B
A

R
S

 O
N

 A
D

J
. 
S

ID
E

)

2
2
 -

 #
5
 E

1
 &

 #
5
 E

2

 

CTS. (INT. FACE)
2-#5 E5 @ 6" 

CTS. (EXT. FACE)
2-#5 E6 @ 6" 

 

 

CTS. (BOT.)
11-#7 D2 @ 6" 

CTS. (TOP)
11-#7 D1 @ 6" 

1
'-
0

"

(L
A

P
 "

E
" 

B
A

R
S

 W
IT

H
 "

E
" 

B
A

R
S

 O
N

 A
D

J
. 
S

ID
E

)

2
0
 -

 #
5
 E

1
 &

 #
5
 E

2

1
'-
1

"

(T
Y

P
.)

6
" 

M
A

X
.

(TYP.)

2" CLR.

 

9'-3"

18 - #7 A1 @ 6" CTS.

 

3" (TYP.)

10" 6'-5" 10"

#5 C2 @ 6"

#5 B2 @ 6"

4'-5"2'-0"

(TYP.)

2" CLR.

SECTION Y-Y

(INT. FACE) (TYP.)
#5 E1 @ 6" CTS. 

(EXT. FACE) (TYP.)
#5 E2 @ 6" CTS. 

#5 C1 @ 6" #5 C1 @ 6"

#5 B1 @ 6"

#5 B1 @ 6"

CONST. JT. (TYP.)

� 42" RCP (OUT)

840.37STD. DWG. 
FRAME & GRATES, SEE 

 

3
'-
0

" 
M

IN
.

(T
Y

P
.)

S
P

L
IC

E

� 42" RCP (IN)

2'-9"3'-8"

6
"

 

1
0

'-
2

"1
2

'-
3

"
1

'-
0

"

(INT. FACE)
2 - #5 E3 @ 6" CTS. 

(EXT. FACE)
2 - #5 E4 @ 6" CTS. 

#5 C3 @ 6"

#5 B3 @ 6"

6
"

 

CTS. (EXT. FACE)
2-#5 E6 @ 6" 

CTS. (INT. FACE)
2-#5 E5 @ 6" 

SEET FOR REINF. TYPE B
SEE TYPICAL DETAILS 

1
0

'-
2

"

-L-
2

'-
0

"
1
0
"

3'-8" 10"

STEP (TYP.)

4 - #7 D5 @ 6" CTS.

7 - #7 D8 @ 6" CTS.

 

4 - #7 D3 BARS @ 6" CTS.

 

7 - #7 D6 BARS @ 6" CTS.

STR. No. 6212

GRATED DROP INLET
SPECIAL TRAFFIC BEARING

61+50.00 -L-

C. MORRISON 04/2026

M. CATER 04/2026 2D-25

8/7/2026



NO. NO.BY: BY:DATE: DATE:

REVISIONS SHEET NO.

TOTAL
SHEETS

STATE OF NORTH CAROLINA

RALEIGH

COUNTY

PROJECT NO.

DEPARTMENT OF TRANSPORTATION

1
2

3

4
8/6/2026

caterm

c:\pwworking\aecom_ds21_na_2020\d0276869\6229.dgn

STATION:

I-2513 AC

BUNCOMBE

DRAWN BY :

CHECKED BY :

DATE :

DATE :

DATE :DESIGN ENGINEER OF RECORD:

AECOM License No. F-0342

(919) 854-6200                                www.aecom.com 

RALEIGH, NC 27607

5438 WADE PARK BOULEVARD, SUITE 200

AECOM TECHNICAL SERVICES OF NC, INC.

SIGNATURES COMPLETED

FINAL UNLESS ALL

DOCUMENT NOT CONSIDERED

A. VASUDEVAN 04/2026

N
A

VEDUSAV .K A
HDUR

I
N

A

P
RO

FESSIONA
L

ENGINEER

SEAL

NO
RT

H CAROLINA

054212

 

9'-4"

9
'-

4
"

11'-8" (RISER)

1
1

'-
8

"
 (

R
IS

E
R

)

PLAN

SECTION X-X SECTION Y-Y

1'-2" 1'-2"

7" 7"

12'-10" (BASE SLAB)

1
2
'-

1
0
"
 (

B
A

S
E

 S
L

A
B

)

7
"

7
"

1
'-

2
"

1
'-

2
"

XX

Y

Y

BASE SLAB

72" CMP (IN)

� EXISTING 

(OUT)
� 72" RCP 

(TYP.)

4'-8"

(TYP.)

4'-8"

-RP23-

NOTES

DRAINAGE STRUCTURE NOTES & DETAILS" SHEET.
FOR NOTES AND TYPICAL DETAILS, SEE "SPECIAL 

26 - #7 A1 @ 6" MAX. CTS.

12'-10"

(TYP.)

2" CLR.

11'-8"

23 - #7 D1 @ 6" CTS. (BOT.)

23 - #7 D1 @ 6" CTS. (TOP)

#7 D1 @ 6" CTS.

#7 D2 @ 6" CTS.

1'-2"9'-4"1'-2"

1
'-
0

"
1

1
'-
6

"
1

'-
2

"

 

2
3
 -

 #
5
 E

1
 &

 #
5
 E

2

(T
Y

P
. 

E
A

.S
ID

E
)

(L
A

P
 "

E
" 

B
A

R
S

 W
/ 
"E

" 
C

O
R

N
E

R
 B

A
R

S
)

(T
Y

P
.)

6
" 

M
A

X
.

(TYP.)
CONST. JT. 

TOP SLAB EL. 1986.70

(EA. SIDE)
#5 B2 @ 6" CTS. 

(EA. SIDE)
#5 C2 @ 6" CTS. 

(EA. SIDE)
#5 B1 @ 6" CTS. 

(EA. SIDE)
#5 C1 @ 6" CTS. 

(OUT)
� 72" RCP 

EL. 1974.03
TOP OF BOT. SLAB 

FOR REINF. TYPE C
DETAILS SHEET 
SEE TYPICAL 

26 - #7 A1 @ 6" MAX. CTS.

12'-10"

(TYP.)

2" CLR.

11'-8"

23 - #7 D1 @ 6" CTS. (BOT.)

23 - #7 D1 @ 6" CTS. (TOP)

#7 D1 @ 6" CTS.

#7 D2 @ 6" CTS.

1'-2"9'-4"1'-2"
 

2
3
 -

 #
5
 E

1
 &

 #
5
 E

2

(T
Y

P
. 

E
A

.S
ID

E
)

(L
A

P
 "

E
" 

B
A

R
S

 W
/ 
"E

" 
C

O
R

N
E

R
 B

A
R

S
)

(T
Y

P
.)

6
" 

M
A

X
.

(EA. SIDE)
#5 B2 @ 6" CTS. 

(EA. SIDE)
#5 C2 @ 6" CTS. 

(EA. SIDE)
#5 B1 @ 6" CTS. 

(EA. SIDE)
#5 C1 @ 6" CTS. 

� 72" RCP (OUT)

� EXISTING 72" CMP (IN)

TOP SLAB EL. 1986.70

(T
Y

P
.)

3
" 

C
L
R

.

STR. NO. 6229

BOX W/ SLAB LID
SPECIAL JUNCTION

T. NEAL 03/2026

03/2026D. RITACCO

64+27.00 -L-

2D-26

8/7/2026



NO. NO.BY: BY:DATE: DATE:

REVISIONS SHEET NO.

TOTAL
SHEETS

STATE OF NORTH CAROLINA

RALEIGH
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PROJECT NO.

DEPARTMENT OF TRANSPORTATION

1
2

3

4
8/6/2026

caterm

c:\pwworking\aecom_ds21_na_2020\d0276869\6274.dgn

STATION:

I-2513 AC

BUNCOMBE

DRAWN BY :

CHECKED BY :

DATE :

DATE :

DATE :DESIGN ENGINEER OF RECORD:

AECOM License No. F-0342

(919) 854-6200                                www.aecom.com 

RALEIGH, NC 27607

5438 WADE PARK BOULEVARD, SUITE 200

AECOM TECHNICAL SERVICES OF NC, INC.

SIGNATURES COMPLETED

FINAL UNLESS ALL

DOCUMENT NOT CONSIDERED

A. VASUDEVAN 04/2026

N
A

VEDUSAV .K A
HDUR

I
N

A

P
RO

FESSIONA
L

ENGINEER

SEAL

NO
RT

H CAROLINA

054212

 

Y

Y

13'-6" (BASE SLAB)

12'-4" (RISER)

9'-4"1'-6" 1'-6"

7" 7"

1
3
'-

6
"
 (

B
A

S
E

 S
L

A
B

)

1
2

'-
4

"
 (

R
IS

E
R

)

9
'-

4
"

1
'-

6
"

7
"

7
"

1
'-

6
"

X X

PLAN

SLAB

BASE

� 72" RCP (IN)

(TYP.)

4'-8"

(TYP.)

4'-8"

-L-

CMP (OUT)
� EXISTING 72"

 

7
'-
7

"

� 72" RCP (IN)

13'-6"

SECTION Y-Y

25-#7 D2 @ 6" CTS. (BOT.)

25-#7 D1 @ 6" CTS. (TOP)

27-#7 A1 @ 6" CTS.

(L
A

P
 "

E
" 

B
A

R
S

 W
/ 

"E
" 

B
A

R
S

1
5

 -
 #

5
E

1
 &

 #
5

E
2

O
N

 A
D

J
. 

S
ID

E
) 

(T
Y

P
. 

E
A

. 
S

ID
E

)

(EACH SIDE) (TYP.)
#6 C2 @ 6" CTS.
(EACH SIDE) (TYP.)
#6 B2 @ 6" CTS.

TOP OF BOT. SLAB EL. 1994.86
(EACH SIDE) (TYP.)
#6C1 @ 6" CTS.
(EACH SIDE) (TYP.)
#6B1 @ 6" CTS.

TOP SLAB EL. 2003.94

(INT. FACE) (TYP.)
#5E1 @ 6" CTS.

(EXT. FACE) (TYP.)
#5E2 @ 6" CTS.

#7 D1 @ 6" CTS.

(TYP.)

2" CLR.

1'-6"9'-4"1'-6"

1
'-
6

"

#7 D2 @ 6" CTS.

CONST. JT. (TYP.)

SEE STD. DWG. 840.00
CONCRETE BASE PAD, 

12'-4"

CMP (OUT)
� EXISTING 72"

 

7
'-
7

"
1

'-
6

"
1

'-
6

"

(TYP.)

2" CLR.

SECTION X-X

TOP SLAB EL. 2003.94

TOP OF BOT. SLAB EL. 1994.86

TYPE C
SHEET FOR REINF.
SEE TYPICAL DETAILS 

(L
A

P
 "

E
" 

B
A

R
S

 W
/

1
5

 -
 #

5
E

1
 &

 #
5

E
2

(T
Y

P
. 
E

A
. 
S

ID
E

)
"E

" 
B

A
R

S
 O

N
 A

D
J
. 

S
ID

E
)

M
IN

. 
S

P
L

IC
E

3
'-
0

"

(EACH SIDE)
#6 B2 @ 6" CTS. #7 D2 @ 6" CTS.

(EACH SIDE)
#6 C2 @ 6" CTS.

CONST. JT. (TYP.) (EACH SIDE) (TYP.)
#6 B1 @ 6" CTS.

25-#7 D2 @ 6" CTS. (BOT.)

25-#7 D1 @ 6" CTS. (TOP)

12'-4"

1'-6"9'-4"1'-6"
#7D1 @ 6" CTS.

� 72" RCP (OUT)

13'-6"

27-#7 A1 @ 6" CTS.

(T
Y

P
.)

3
" 

C
L
R

.

(EACH SIDE) (TYP.)
#5 E2 @ 6" CTS.

(EACH SIDE) (TYP.)
#5 E1 @ 6" CTS.

(EACH SIDE)
#6 C1 @ 6" CTS.

(T
Y

P
.)

6
" 

M
A

X
.

NOTES

DRAINAGE STRUCTURE NOTES & DETAILS" SHEET.
FOR NOTES AND TYPICAL DETAILS, SEE "SPECIAL 

(T
Y

P
.)

6
" 

M
A

X
.

M
IN

. 
S

P
L

IC
E

3
'-
0

"

27-#7 A2 @ 6"CTS.

27-#7 A2 @ 6"CTS. STR. No. 6274

W/ SLAB LID
SPECIAL JUNCTION BOX

M. CATER 03/2026

04/2026D. RITACCO

22+03.00 -RP23-

2D-27
8/7/2026



NO. NO.BY: BY:DATE: DATE:

REVISIONS SHEET NO.

TOTAL
SHEETS

STATE OF NORTH CAROLINA

RALEIGH

COUNTY

PROJECT NO.

DEPARTMENT OF TRANSPORTATION

1
2

3

4
8/6/2026

caterm

c:\pwworking\aecom_ds21_na_2020\d0276869\7068.dgn

STATION:

I-2513 AC

BUNCOMBE

DRAWN BY :

CHECKED BY :

DATE :

DATE :

DATE :DESIGN ENGINEER OF RECORD:

AECOM License No. F-0342

(919) 854-6200                                www.aecom.com 

RALEIGH, NC 27607

5438 WADE PARK BOULEVARD, SUITE 200

AECOM TECHNICAL SERVICES OF NC, INC.

SIGNATURES COMPLETED

FINAL UNLESS ALL

DOCUMENT NOT CONSIDERED

A. VASUDEVAN 04/2026

N
A

VEDUSAV .K A
HDUR

I
N

A

P
RO

FESSIONA
L

ENGINEER

SEAL

NO
RT

H CAROLINA

054212

 

BASE SLAB

� 24" RCP (IN)

Y
� 24" RCP (OUT)

PLAN

Y

7"

4'-6"10" 10"

7"6'-2" (RISER)

7'-4" (BASE SLAB)

7
"

1
0

"
4

'-
6

"
1
0
"

7
"

6
'-
2
" 

(R
IS

E
R

)

7
'-
4

" 
(B

A
S

E
 S

L
A

B
)

S
P

L
IC

E
 (

T
Y

P
.)

3
'-
0

" 
M

IN
.

13-#7D2 @ 6" CTS. (BOT.)

13-#7D1 @ 6" CTS. (TOP)

6'-2"

#7D1 @ 6" CTS.

(L
A

P
 "

E
" 

B
A

R
S

 W
/ 

"E
" 

B
A

R
S

 O
N

 A
D

J
. 

S
ID

E
)

2
1

 -
 #

5
E

1
 &

 #
5

E
2

1
1

'-
0

"
1

'-
0

"

14-#7A1 @ 6" CTS.

7'-4"SEE STD. DWG. 840.00
CONCRETE BASE PAD, 

10"4'-6"10"

(TYP.)

2" CLR.

� 24" RCP (IN)

#5C1 @ 6" CTS.

#5B1 @ 6" CTS.

#5B2 @ 6" CTS.

#5C2 @ 6" CTS.

(TYP.)

2" CLR.

14-#7A1 @ 6" CTS.

7'-4"

� 24" RCP (OUT)

(T
Y

P
.)

3
" 

C
L
R

.

X X

SECTION X-X
SECTION Y-Y

(T
Y

P
.)

6
" 

M
A

X
.

(TYP.)

2" CLR.

#7D2 @ 6" CTS.

RIM EL. 2080.05

TRANS. SLAB EL.: 2078.83

ELEVATION MAX. 1'-0"
COVER TO SURFACE
TO ADJUST FRAME &
BRICK MAY BE USED

(TYP.)

8" 2'-8"

1
'-
0

"

#5B2 @ 6" CTS.

#5C2 @ 6" CTS.

#7D2 @ 6" CTS.

#7D1 @ 6" CTS.

(TYP.)

2" CLR.

10"4'-6"10"

S
P

L
IC

E
 (

T
Y

P
.)

3
'-
0

" 
M

IN
.

#5C1 @ 6" CTS.

#5B1 @ 6" CTS.

� 24" RCP (IN)

SEE STD. DWG. 840.00
CONCRETE BASE PAD, 

13-#7D2 @ 6" CTS. (BOT.)

13-#7D1 @ 6" CTS. (TOP)

(L
A

P
 "

E
" 

B
A

R
S

 W
/ 

"E
" 

B
A

R
S

 O
N

 A
D

J
. 

S
ID

E
)

2
1

 -
 #

5
E

1
 &

 #
5

E
2

TOP OF BOT. SLAB EL.: 2066.83

CONST. JT. (TYP.)
TYPE B
SHEET FOR REINF.
SEE TYPICAL DETAILS 

1
'-
0

"
1

1
'-
0

"

(T
Y

P
.)

6
" 

M
A

X
.

-L-

(TYP.)

2'-3"

(TYP.)

2'-3"

NOTES

DRAINAGE STRUCTURE NOTES & DETAILS" SHEET.
FOR NOTES AND TYPICAL DETAILS, SEE "SPECIAL 

(INT. FACE) (TYP.)
#5E1 @ 6" CTS.

(EXT. FACE) (TYP.)
#5E2 @ 6" CTS.

(INT. FACE) (TYP.)
#5E1 @ 6" CTS.

(EXT. FACE) (TYP.)
#5E2 @ 6" CTS.

TYPE A
SHEET FOR REINF.
SEE TYPICAL DETAILS 

6'-2"

COVER & FRAME
FOR MANHOLE
SEE STD. 840.54

STR. No. 7068

BOX WITH MANHOLE
SPECIAL JUNCTION

M. CATER 04/2026

68+08.00 -L-

04/2026J.C. MORRISON

2D-28

8/7/2026



NO. NO.BY: BY:DATE: DATE:

REVISIONS SHEET NO.

TOTAL
SHEETS

STATE OF NORTH CAROLINA

RALEIGH
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PROJECT NO.

DEPARTMENT OF TRANSPORTATION

1
2

3

4
8/6/2026

caterm

c:\pwworking\aecom_ds21_na_2020\d0276869\7106.dgn

STATION:

I-2513 AC

BUNCOMBE

DRAWN BY :

CHECKED BY :

DATE :

DATE :

DATE :DESIGN ENGINEER OF RECORD:

AECOM License No. F-0342

(919) 854-6200                                www.aecom.com 

RALEIGH, NC 27607

5438 WADE PARK BOULEVARD, SUITE 200

AECOM TECHNICAL SERVICES OF NC, INC.

SIGNATURES COMPLETED

FINAL UNLESS ALL

DOCUMENT NOT CONSIDERED

A. VASUDEVAN 04/2026

N
A

VEDUSAV .K A
HDUR

I
N

A

P
RO

FESSIONA
L

ENGINEER

SEAL

NO
RT

H CAROLINA

054212

 

DRAINAGE STRUCTURE NOTES & DETAILS" SHEET.

FOR NOTES AND TYPICAL DETAILS, SEE "SPECIAL 

NOTES

PLAN

SECTION X-X

1
5

'-
1

0
"

1
'-

0
"

RIM ELEVATION: 2010.87

7-#6D4 @ 6" (BOT.)

7-#6D3 @ 6" (TOP)

5'-4"

� 18" RCP (IN) 

� 18" RCP (OUT)

SEE STD. DWG. 840.00
CONCRETE BASE PAD, 

 

6'-6"

13-#6A1 @ 6" CTS.

(TYP.)

2" CLR.

#6 D1 BARS @ 6" CTS.

STD. DWG. 840.37
FRAME & GRATES, SEE 

TRANS. SLAB EL. 2009.79

CONST. JT. (TYP.)

#6 D2 BARS @ 6" CTS.(TYP.)

2" CLR.

� 18" RCP (IN) 

S
P

L
IC

E
 (

T
Y

P
.)

3
'-
0

" 
M

IN
.

(INT. FACE) (TYP.)
#5 E1 @ 6" CTS. 

(EXT. FACE) (TYP.)
#5 E2 @ 6" CTS. 

SHEET FOR REINF. TYPE B
SEE TYPICAL DETAILS 

STEP (TYP.)

(T
Y

P
.)

6
" 

M
A

X
.

3'-8" 10"10"

6
"

(TYP. EA. SIDE OF RISER)
CTS. (EXT. FACE)
2 - #5E4 @ 6" 

CTS. (INT. FACE)
2 - #5E3 @ 6" 

CTS.
#5 C1 @ 6" 

CTS.
#5 B1 @ 6" 

CTS.
#5 C2 @ 6" 

CTS.
#5 B2 @ 6" 

(L
A

P
 "

E
" 

B
A

R
S

 W
/ 

"E
" 

B
A

R
S

 O
N

 A
D

J
. 

S
ID

E
)

2
9

 -
 #

5
E

1
 &

 #
5

E
2

(L
A

P
 "

E
" 

B
A

R
S

 W
/ 

"E
" 

B
A

R
S

 O
N

 A
D

J
. 

S
ID

E
)

2
9

 -
 #

5
E

1
 &

 #
5

E
2

� 18" RCP (IN)

SECTION Y-Y

(TYP.)

2" CLR.

2'-0" 1'-8" #5C3 @ 6" CTS.

1
'-
1
"

1
'-
0
"

7-#6D4 @ 6" CTS.
7-#6D3 @ 6" CTS.

3'-8"

 

1'-8"

5'-4"

STD. DWG. 840.37
FRAME & GRATES, SEE 

� 18" RCP (OUT)

SEE STD. DWG. 840.00
CONCRETE BASE PAD, 

 

6'-6"

13-#6A1 @ 6" CTS.
(TYP.)

2" CLR.
(T

Y
P

.)

3
"(T

Y
P

.)

6
" 

M
A

X
.

 

1
3

'-
9

"

5-#6D2 @ 6" CTS. (BOT.)

5-#6D1 @ 6" CTS. (TOP)

TRANS. SLAB EL. 2009.79

TOP OF BASE SLAB EL. 1994.04

 

(INT. FACE)
2-#5E1 @ 6" CTS. 

(EXT. FACE)
2-#5E2 @ 6" CTS. 

#5B3 @ 6" CTS.

#5C2 @ 6" CTS.

#5B2 @ 6" CTS.

(INT. FACE) (TYP.)
#5E1 @ 6" CTS. 

(EXT. FACE) (TYP.)
#5E2 @ 6" CTS. 

10" 3'-8" 10"

SHEET FOR REINF. TYPE A
SEE TYPICAL DETAILS 

CTS.
#5 C1 @ 6" 

CTS.
#5 B1 @ 6" 

S
P

L
IC

E
 (

T
Y

P
.)

3
'-
0

" 
M

IN
.

(L
A

P
 "

E
" 

B
A

R
S

 W
/ 

"E
" 

B
A

R
S

 O
N

 A
D

J
. 

S
ID

E
)

2
9

 -
 #

5
E

1
 &

 #
5

E
2

(L
A

P
 "

E
" 

B
A

R
S

 W
/ 

"E
" 

B
A

R
S

 O
N

 A
D

J
. 

S
ID

E
)

2
7

 -
 #

5
E

1
 &

 #
5

E
2

-RP23-

Y

10"3'-8"10"

5'-4" (RISER)

6'-6" (BASE SLAB)

7" 7"

1
0
"

3
'-
8
"

1
0

"

5
'-
4
" 

(R
IS

E
R

)

6
'-
6
" 

(B
A

S
E

 S
L
A

B
)

7
"

7
"

BASE SLAB

� 18" RCP (OUT)

� 18" RCP (IN)

� 18" RCP (IN)

X X

1'-10"1'-10"

1
'-
1

0
"

1
'-
1

0
"

STD. DWG. 840.37
FRAME & GRATES, SEE

Y

1
0

"
2

'-
0

"
10"3'-8"10"

CTS. (EXT. FACE)
2 - #5E2 @ 6" 

CTS. (INT. FACE)
2 - #5E1 @ 6" 

6
"

7-#6D5 @ 6" CTS.

STR. No. 7106

GRATED DROP INLET
SPECIAL TRAFFIC BEARING

M. CATER 04/2026

04/2026J.C. MORRISON

31+20.00 -RP23-

2D-29

8/7/2026
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4
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DATE :
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AECOM License No. F-0342
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AECOM TECHNICAL SERVICES OF NC, INC.

SIGNATURES COMPLETED

FINAL UNLESS ALL

DOCUMENT NOT CONSIDERED

A. VASUDEVAN 04/2026

N
A

VEDUSAV .K A
HDUR

I
N

A

P
RO

FESSIONA
L

ENGINEER

SEAL

NO
RT

H CAROLINA

054212

 

X

PLAN

Y

SECTION X-X

BASE SLAB

� 42" RCP (IN)

COVER & FRAME
MANHOLE 
840.54 FOR 
SEE STD. DWG. 

10'-4"

1'-0"10'-4"1'-0"

12'-4" (RISER)

13'-6" (BASE SLAB)

7" 7"

RCP (OUT)
� 66" � 

� 60" � RCP (IN)

Y

X

1
'-
0

"
1

0
'-
4

"
1

'-
0

"

1
2
'-
4
" 

(R
IS

E
R

)

1
3

'-
6

" 
(B

A
S

E
 S

L
A

B
)

7
"

7
"

12'-4"

27-#6A1 @ 6" MAX. CTS.

13'-6"

(TYP.)

2" CLR.

(EACH SIDE) (TYP.)
#5C2 @ 6" CTS.

(EACH SIDE) (TYP.)
#5B2 @ 6" CTS.

24-#8D2 @ 6" CTS. (BOT.)

24-#8D1 @ 6" CTS. (TOP)

� 42" RCP (IN)

SEE STD. DWG. 840.00
CONCRETE BASE PAD, 

RIM EL. 2001.60

-RP23-

 B
A

R
S

) 
(T

Y
P

. 
E

A
. 

S
ID

E
)

(T
Y

P
.)

6
" 

M
A

X
.

(TYP.)
STEP

#5E2 @ 6" CTS.
(EXT. FACE) (TYP.)

#5E1 @ 6" CTS.
(INT. FACE) (TYP.)

(EACH SIDE) (TYP.)
#5C1 @ 6" CTS.

(EACH SIDE) (TYP.)
#5B1 @ 6" CTS.

#8D1 @ 6" CTS.

#8D2 @ 6" CTS.

TOP OF BOT. SLAB EL. 1993.20

TRANS. SLAB EL. 2000.98

TYPE A
SHEET FOR REINF. 
SEE TYPICAL DETAILS 

NOTES
FOR NOTES AND TYPICAL DETAILS, SEE "SPECIAL 
DRAINAGE STRUCTURE NOTES & DETAILS" SHEET.

S
P

L
IC

E
 (

T
Y

P
.)

3
'-
0

" 
M

IN
.

 

6
'-
8

"

 

1
'-
2

"

 

1
'-
2

"

SECTION Y-Y

10'-4"

12'-4"

27-#6A1 @ 6" MAX. CTS.

13'-6"

(TYP.)

2" CLR.

(EACH SIDE) (TYP.)
#5C2 @ 6" CTS.

(EACH SIDE) (TYP.)
#5B2 @ 6" CTS.

24-#8D2 @ 6" CTS. (BOT.)

24-#8D1 @ 6" CTS. (TOP)

� 60" RCP (IN)

(TYP.)
STEP

#5E2 @ 6" CTS.
(EXT. FACE) (TYP.)

#5E1 @ 6" CTS.
(INT. FACE) (TYP.)

#8D1 @ 6" CTS.

#8D2 @ 6" CTS.

� 42" RCP (IN)

(OUT)
� 66" RCP

1
3

-#
5

E
1

 &
 #

5
E

2
 @

 6
" 

(E
.F

.)

(L
A

P
 "

E
" 

B
A

R
S

 W
/ 

"E
" 

C
O

R
N

E
R

(OUT)
� 66" RCP

SEE STD. DWG. 840.00
CONCRETE BASE PAD, 

(T
Y

P
.)

3
" 

C
L
R

.

FRAME (TYP.)
MANHOLE
CONCRETE 

STR No. 7112

BOX WITH MANHOLE
SPECIAL JUNCTION

M. CATER 06/2026

06/2026A. VESUDEVAN

35+35.00 -RP23-
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7'-0"

7
'-

0
"

9'-4" (RISER)

9
'-

4
"
 (

R
IS

E
R

)

7" 7"

10'-6" (BASE SLAB)

1'-2" 1'-2"

1
0
'-

6
"
 (

B
A

S
E

 S
L

A
B

)

1
'-

2
"

1
'-

2
"

7
"

7
"

Y

Y

� 48" RCP (OUT)

� 48" RCP (IN)(TYP.)

3'-6"

(TYP.)

3'-6"

X X

SECTION X-X

10'-6"

7'-0"

9'-4"
M

IN
. 

S
P

L
IC

E

3
'-
0

"

1'-2"1'-2"

(T
Y

P
.)

3
" 

C
L
R

.

(E
A

C
H

 S
ID

E
)

5
4
 -

 #
5
E

1
 &

 #
5
E

2
 (

L
A

P
 "

E
" 

B
A

R
S

 W
/ 
"E

" 
B

A
R

S
 O

N
 A

D
J
. 
S

ID
E

)

1'-2"7'-0"1'-2"

TYPE A
SHEET FOR REINF. 
SEE TYPICAL DETAILS 

SECTION Y-Y

21-#7A1 @ 6" CTS.
SEE STD. DWG. 840.00
CONCRETE BASE PAD, 

2
7

'-
4

"

(TYP.)

2" CLR.

1
'-
2

"

#7D2 @ 6" CTS.

#7D1 @ 6" CTS.

19-#7D2 @ 6" CTS. (BOT.)

19-#7D1 @ 6" CTS. (TOP)

� 48" RCP (IN)

TOP SLAB EL. 2027.57

#5B2 @ 6" CTS.

#5C2 @ 6" CTS.

#5B1 @ 6" CTS.

#5C1 @ 6" CTS.

(INT. FACE) (TYP.)
#5E1 @ 6" CTS.

(EXT. FACE) (TYP.)
#5E2 @ 6" CTS.

TOP OF BASE SLAB EL. 1999.07

M
IN

. 
S

P
L

IC
E

3
'-
0

"

#5B2 @ 6" CTS.

#5C2 @ 6" CTS.

#5B1 @ 6" CTS.

#5C1 @ 6" CTS.

(INT. FACE) (TYP.)
#5E1 @ 6" CTS.

(EXT. FACE) (TYP.)
#5E2 @ 6" CTS.

(E
A

C
H

 S
ID

E
)

5
4
 -

 #
5
E

1
 &

 #
5
E

2
 (

L
A

P
 "

E
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B
A

R
S

 W
/ 
"E

" 
B

A
R

S
 O

N
 A

D
J
. 
S

ID
E

)

2
7

'-
4

"

(TYP.)

2" CLR.

9'-4"

#7D1 @ 6" CTS.

19-#7D2 @ 6" CTS. (BOT.)

19-#7D1 @ 6" CTS. (TOP)

#7D2 @ 6" CTS.

� 48" RCP (IN)

1
'-
2

"

� 48" RCP (OUT)

(T
Y

P
.)

6
" 

M
A

X
.

1
'-
0

"

1
'-
0

"

(T
Y

P
.)

6
" 

M
A

X
.

SEE STD. DWG. 840.00
CONCRETE BASE PAD, 

10'-6"

21-#7A1 @ 6" CTS.

(TYP.)

2" CLR.

-Y3-

PLAN

NOTES

DRAINAGE STRUCTURE NOTES & DETAILS" SHEET.
FOR NOTES AND TYPICAL DETAILS, SEE "SPECIAL 

(TYP.)
CONST. JT. 

TOP SLAB EL. 2027.57

STR. No. 7116

BOX W/ SLAB LID
SPECIAL JUNCTION

M. CATER 04/2026

04/2026D. RITACCO

18+33.00 -Y3-

2D-31

8/7/2026
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WEIGHTLENGTHTYPESIZENO.BAR

A1

B1

26

32 5

6 4

STR

12'-0"

6'-0"

469

200

6132

B2 20 5 STR 11'-7" 242

B3 12 5 STR 10'-8" 134

C1 40 5 3 9'-5" 393

C2 24 5 STR 11'-7" 290

C3 16 5 STR 10'-8" 178

D1 5 6 1 7'-0" 53

D2 5 6 STR 5'-0" 38

D3 7 6 2 3'-2" 33

D4 7 6 2 3'-3" 34

E1 106 5 1 5'-9" 636

E2 106 5 1 6'-8" 737

E3 4 5 1 4'-1" 17

E4 4 5 1 4'-11" 21

REINFORCING STEEL 3,629 LBS.

CLASS AA CONCRETE 9.4 C.Y.

T1 48 4 STR 3'-11" 126

E4 : 3'-3"

E3 : 2'-5"

E2 : 5'-0"

E1 : 4'-1"

D1 : 5'-0"▲ = 

E4 : 10"
E3 : 10"
E2 : 10"
E1 : 10"
D1 : 1'-0" = ■

D5 : 1'-8"
D4 : 1'-8"
D3 : 2'-2" = ●

D5 : 1'-5"
D4 : 1'-7"
D3 : 1'-0" =○

WEIGHTLENGTHTYPESIZENO.BAR

A1

B1

26

32 5

6 4

STR

12'-0"

6'-0"

469

200

7106

B2 20 5 STR 13'-0" 271

B3 12 5 STR 12'-3" 153

C1 40 5 3 9'-5" 393

C2 24 5 STR 13'-2" 330

C3 16 5 STR 12'-3" 204

D1 5 6 1 7'-0" 53

D2 5 6 STR 5'-0" 38

D3 7 6 2 3'-2" 33

D4 7 6 2 3'-5" 36

E1 118 5 1 5'-9" 708

E2 118 5 1 6'-8" 820

E3 4 5 1 4'-1" 17

E4 4 5 1 4'-11" 21

REINFORCING STEEL 3,904 LBS.

CLASS AA CONCRETE 10.3 C.Y.

T1 48 4 STR 3'-11" 126

E4 : 3'-3"
E3 : 2'-5"
E2 : 5'-0"
E1 : 4'-1"
D1 : 5'-0"▲ = 

E4 : 10"
E3 : 10"
E2 : 10"
E1 : 10"
D1 : 1'-0" = ■

D5 : 1'-8"
D4 : 1'-8"
D3 : 2'-2" = ●

D5 : 1'-5"
D4 : 1'-9"
D3 : 1'-0" =○

WEIGHTLENGTHTYPESIZENO.BAR

A1

B1

36

54 5

7 4

STR

15'-3"

6'-0"

1122

338

6212

B2 15 5 STR 9'-7" 150

B3 39 5 STR 8'-8" 353

C1 62 5 3 9'-5" 609

C2 17 5 STR 9'-7" 170

C3 45 5 STR 8'-8" 407

D1 19 7 1 10'-1" 392

D2 19 7 STR 7'-9" 301

D3 4 7 2 4'-3" 35

D4 4 7 2 4'-6" 37

E1 84 5 STR 7'-9" 679

E2 84 5 STR 7'-9" 679

E3 4 5 1 4'-1" 17

E7 172 5 2 6'-0" 1076

REINFORCING STEEL 6,865 LBS.

CLASS AA CONCRETE 14.9 C.Y.

T1 32 4 STR 6'-3" 134

E6 : 4'-11"
E5 : 4'-1"
E4 : 3'-3"
E3 : 2'-5"
D1 : 7'-9"▲ = 

E6 : 10"
E5 : 10"
E4 : 10"
E3 : 10"
D1 : 1'-2" = ■

E7 : 3'-0"
D8 : 4'-5"
D7 : 4'-5"
D6 : 4'-11"
D5 : 2'-9"
D4 : 2'-9"
D3 : 3'-3" = ●

E7 : 3'-0"
D8 : 1'-5"
D7 : 1'-9"
D6 : 1'-0"
D5 : 1'-5"
D4 : 1'-9"
D3 : 1'-0" =○

D5 4 7 2 4'-2" 34

D6 7 7 2 5'-11" 85

E4 4 5 1 4'-11" 21

E5 4 5 1 5'-9" 24

E6 4 5 1 6'-7" 27

WEIGHTLENGTHTYPESIZENO.BAR

A1

B1

36

54 5

7 4

STR

15'-3"

6'-0"

1122

338

6202

B2 15 5 STR 11'-4" 177

B3 39 5 STR 10'-7" 430

C1 62 5 3 9'-5" 609

C2 17 5 STR 204

C3 45 5 STR 497

D1 19 7 1 10'-1" 392

D2 19 7 STR 7'-9" 301

D3 4 7 2 4'-3" 35

D4 4 7 2 4'-6" 37

E1 100 5 STR 7'-9" 808

E2 100 5 STR 7'-9" 808

E3 4 5 1 4'-1" 17

E7 204 5 2 6'-0" 1277

REINFORCING STEEL 7,597 LBS.

CLASS AA CONCRETE 16.5 C.Y.

T1 32 4 STR 6'-3" 134

E6 : 4'-11"
E5 : 4'-1"
E4 : 3'-3"
E3 : 2'-5"
D1 : 7'-9"▲ = 

E6 : 10"
E5 : 10"
E4 : 10"
E3 : 10"
D1 : 1'-2" = ■

E7 : 3'-0"
D8 : 4'-5"
D7 : 4'-5"
D6 : 4'-1"
D5 : 2'-9"
D4 : 2'-9"
D3 : 3'-3" = ●

E7 : 3'-0"
D8 : 1'-5"
D7 : 1'-9"
D6 : 1'-0"
D5 : 1'-5"
D4 : 1'-9"
D3 : 1'-0" =○

D5 4 7 2 4'-2" 34

D6 7 7 2 5'-1" 73

E4 4 5 1 4'-11" 21

E5 4 5 1 5'-9" 24

E6 4 5 1 6'-7" 27

T2 16 4 STR 3'-11" 42

11'-6"

10'-7"

WEIGHTLENGTHTYPESIZENO.BAR

A1

B1

30

39 5

6 4

STR

12'-10"

6'-0"

578

244

6035

B2 15 5 STR 18'-10" 295

B3 24 5 STR 18'-3" 457

C1 47 5 3 9'-5" 462

C2 17 5 STR 337

C3 30 5 STR 566

D1 11 6 1 7'-10" 129

D2 11 6 STR 5'-10" 96

D3 4 6 2 2'-4" 14

D4 4 6 2 2'-7" 16

E1 160 5 1 6'-7" 1099

E2 160 5 1 7'-6" 1252

E3 4 5 1 4'-1" 17

REINFORCING STEEL 5,872 LBS.

CLASS AA CONCRETE 16.7 C.Y.

T1 32 4 STR 4'-6" 96

E6 : 4'-11"
E5 : 4'-1"
E4 : 3'-3"
E3 : 2'-5"
E2 : 5'-10"
E1 : 4'-11"
D1 : 7'-9"▲ = 

E6 : 10"
E5 : 10"
E4 : 10"
E3 : 10"
E2 : 10"
E1 : 10"
D1 : 1'-2" = ■

D8 : 2'-5"
D7 : 2'-5"
D6 : 3'-0"
D5 : 1'-4"
D4 : 1'-9"
D3 : 1'-3" = ●

D8 : 1'-5"
D7 : 1'-9"
D6 : 1'-0"
D5 : 10"
D4 : 10"
D3 : 1'-0" =○

D5 4 6 2 2'-3" 14

D6 7 6 2 4'-0" 42

E4 4 5 1 4'-11" 21

E5 4 5 1 5'-9" 24

E6 4 5 1 6'-6" 27

19'-0"

18'-1"

A1 : 8"� = 

A1 : 8'-11"□ = 

A1 : 11"� = 

A1 : 6'-2"□ = 

ALL BAR DIMENSIONS ARE OUT TO OUT.

4

 

□

2'-3" 2'-3"

 

▲

(T
Y

P
.)

■1

2

 

●

 ○

HK.

�

3

 

6
'-
6

"

2'-1"

6" RAD.

BAR TYPES

A1 : 8'-11"□ = A1 : 7'-0"□ = 

"21
9

A1 : 11"� = 

� = A1 : 8"
A1 : 6'-2"□ = 

� = A1 : 8"

D7 7 6 2 4'-3" 45

D8 7 6 2 3'-11" 41

D7 7 7 2 6'-2" 88

D8 7 7 2 5'-10" 83

D7 7 7 2 6'-2" 88

D8 7 7 2 5'-10" 83

D5 7 6 2 3'-1" 32 D5 7 6 2 3'-1" 32

BILL OF MATERIALS

M. CATER 04/2026

04/2026D. RITACCO

SHEET 1 OF 4

SPECIAL DRAINAGE STRUCTURES
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WEIGHTLENGTHTYPESIZENO.BAR

A1

B1

26

32 5

5 4

STR

11'-10"

5'-1"

321

170

6115

B2 20 5 STR 5'-10" 122

C1 40 5 3 7'-6" 313

C2 24 5 3 8'-4" 210

D1 5 6 1 7'-0" 53

D2 5 6 STR 5'-0" 38

D3 7 6 2 3'-2" 33

D4 7 6 2 3'-5" 36

E1 38 5 1 5'-9" 228

E2 38 5 1 6'-8" 264

E3 4 5 1 4'-1" 17

REINFORCING STEEL 1,994 LBS.

CLASS AA CONCRETE 4.4 C.Y.

T1 16 4 STR 3'-9" 40

E4 : 3'-3"

E3 : 2'-5"

E2 : 5'-0"

E1 : 4'-1"

D1 : 5'-0"▲ = 

E4 : 10"
E3 : 10"
E2 : 10"
E1 : 10"
D1 : 1'-0" = ■

D5 : 1'-8"
D4 : 1'-7"
D3 : 2'-2" = ●

D5 : 1'-5"
D4 : 1'-8"
D3 : 1'-0" =○

E4 4 5 1 4'-11" 21

WEIGHTLENGTHTYPESIZENO.BAR

A1

B1

26

32 5

6 4

STR

11'-10"

6'-0"

462

200

6130

B2 20 5 STR 10'-4" 216

B3 12 5 STR 9'-7" 120

C1 40 5 3 9'-5" 393

C2 24 5 STR 263

C3 16 5 STR 160

D1 5 6 1 7'-0" 53

D2 5 6 STR 5'-0" 38

D3 7 6 2 3'-2" 33

D4 7 6 2 3'-3" 34

E1 98 5 1 5'-9" 588

E2 98 5 1 6'-8" 681

E3 4 5 1 4'-1" 17

REINFORCING STEEL 3,393 LBS.

CLASS AA CONCRETE 8.6 C.Y.

T1 16 4 STR 3'-9" 40

E4 : 3'-3"
E3 : 2'-5"
E2 : 5'-0"
E1 : 4'-1"
D1 : 5'-0"▲ = 

E4 : 10"
E3 : 10"
E2 : 10"
E1 : 10"
D1 : 1'-0" = ■

D5 : 1'-8"
D4 : 1'-7"
D3 : 2'-2" = ●

D5 : 1'-5"
D4 : 1'-8"
D3 : 1'-0" =○

E4 4 5 1 4'-11" 21

T2 16 4 STR 3'-11" 42

10'-6"

9'-7"

WEIGHTLENGTHTYPESIZENO.BAR

A1

B1

32

44 5

5 4

STR

13'-3"

6'-4"

442

291

0507

B2 15 5 STR 7'-1" 111

C1 52 5 3 475

C2 17 5 3 171

D1 13 6 1 8'-5" 164

D2 13 6 STR 6'-5" 125

D3 4 6 2 2'-11" 18

D4 4 6 2 3'-2" 19

E1 40 5 1 7'-2" 299

E2 40 5 1 8'-1" 337

E3 4 5 1 4'-1" 17

REINFORCING STEEL 2,848 LBS.

CLASS AA CONCRETE 7.5 C.Y.

T1 16 4 STR 3'-11" 42

E6 : 4'-10"
E5 : 4'-1"
E4 : 3'-3"
E3 : 2'-5"
E2 : 6'-5"
E1 : 5'-6"
D1 : 7'-9"▲ = 

E6 : 10"
E5 : 10"
E4 : 10"
E3 : 10"
E2 : 10"
E1 : 10"
D1 : 1'-0" = ■

D8 : 3'-1"
D7 : 3'-1"
D6 : 3'-7"
D5 : 1'-5"
D4 : 1'-5"
D3 : 1'-11" = ●

D8 : 1'-5"
D7 : 1'-9"
D6 : 1'-0"
D5 : 1'-5"
D4 : 1'-9"
D3 : 1'-0" =○

D5 4 6 2 2'-10" 17

D6 7 6 2 4'-7" 48

E4 4 5 1 4'-11" 21

E5 4 5 1 5'-9" 24

E6 4 5 1 6'-6" 27

9'-7"

A1 : 7'-7"□ = 

A1 : 6'-2"□ = 

A1 : 6'-2"□ = 

ALL BAR DIMENSIONS ARE OUT TO OUT.

4

 

□

2'-3" 2'-3"

 

▲

(T
Y

P
.)

■1

2

 

●

 ○

HK.

7" (TYP.)

3

 �

2'-1"

6" RAD.

BAR TYPES

T2 16 4 STR 4'-6" 48

T3 16 4 STR 5'-1" 54

8'-9"

C2 : 6'-9"
C1 : 5'-10"� = 

C1 : 6'-6"� = 

T2 32 4 STR 4'-6" 96

C2 : 5'-3"
C1 : 4'-4"� = 

WEIGHTLENGTHTYPESIZENO.BAR

A1

B1

26

32 5

5 4

STR

11'-10"

4'-10"

321

161

6120

B2 20 5 STR 5'-7" 116

C1 40 5 3 7'-3" 302

C2 24 5 3 8'-1" 203

D1 5 6 1 7'-0" 53

D2 5 6 STR 5'-0" 38

D3 7 6 2 3'-2" 33

D4 7 6 2 3'-3" 34

E1 38 5 1 5'-9" 228

E2 38 5 1 6'-8" 264

E3 4 5 1 4'-1" 17

REINFORCING STEEL 1,961 LBS.

CLASS AA CONCRETE 4.2 C.Y.

T1 16 4 STR 3'-11" 42

E4 : 3'-3"
E3 : 2'-5"
E2 : 5'-0"
E1 : 4'-1"
D1 : 5'-0"▲ = 

E4 : 10"
E3 : 10"
E2 : 10"
E1 : 10"
D1 : 1'-0" = ■

D5 : 1'-8"
D4 : 1'-7"
D3 : 2'-2" = ●

D5 : 1'-5"
D4 : 1'-8"
D3 : 1'-0" =○

E4 4 5 1 4'-11" 21

A1 : 6'-2"□ = 

T2 32 4 STR 4'-6" 96

C2 : 5'-5"
C1 : 4'-6"� = 

"21
9

D7 7 6 2 4'-10" 51

D8 7 6 2 4'-6" 47

D5 7 6 2 3'-1" 32 D5 7 6 2 3'-1" 32

D5 7 6 2 3'-1" 32

BILL OF MATERIALS

M. CATER 04/2026

04/2026D. RITACCO

SHEET 2 OF 4

SPECIAL DRAINAGE STRUCTURES

2D-33

8/7/2026
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ENGINEER
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NO
RT
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WEIGHTLENGTHTYPESIZENO.BAR

A1

B1

32

44 5

7 4

STR

13'-9"

6'-0"

899

275

0831

B2 44 5 STR 9'-11" 455

C1 52 5 3 9'-5" 511

C2 52 5 STR 538

D1 28 7 1 8'-9" 501

D2 28 7 STR 6'-5" 367

E1 88 5 1 7'-2" 658

E2 88 5 1 8'-1" 742

REINFORCING STEEL 5,079 LBS.

CLASS AA CONCRETE 12.7 C.Y.

T1 8 4 STR 4'-6" 24

T2 32 4 STR 5'-1" 109

9'-11"

WEIGHTLENGTHTYPESIZENO.BAR

A1

B1

28

39 5

7 4

STR

13'-2"

6'-0"

754

244

7068

B2 39 5 STR 9'-6" 386

C1 47 5 3 9'-5" 462

C2 47 5 STR 466

D1 26 7 1 8'-2" 434

D2 26 7 STR 5'-10" 310

E1 84 5 1 6'-7" 577

E2 84 5 1 7'-6" 657

REINFORCING STEEL 4,410 LBS.

CLASS AA CONCRETE 11.0 C.Y.

T1 40 4 STR 4'-6" 120

E2 : 5'-10"

E1 : 4'-11"

D1 : 5'-10"▲ = 

E2 : 10"
E1 : 10"
D1 : 1'-2" = ■

9'-6"

A1 : 7'-0"□ = 

ALL BAR DIMENSIONS ARE OUT TO OUT.

4

 

□

2'-3" 2'-3"

 

▲

(T
Y

P
.)

■1

2

 

3'-0"

 

3
'-
0

"

HK.

�

3

 

6
'-
6

"

2'-1"

6" RAD.

BAR TYPES

E2 : 6'-5"
E1 : 5'-6"
D1 : 6'-5"▲ = 

E2 : 10"
E1 : 10"
D1 : 1'-2" = ■

A1 : 7'-7"□ = 

WEIGHTLENGTHTYPESIZENO.BAR

A1

B1

34

48 5

6 4

STR

14'-0"

6'-0"

715

300

1030

B2 48 5 STR 12'-6" 626

C1 56 5 3 9'-5" 550

C2 56 5 STR 730

D1 30 6 1 9'-0" 406

D2 30 6 STR 7'-0" 315

E1 116 5 1 7'-9" 938

E2 116 5 1 8'-8" 1049

REINFORCING STEEL 5,774 LBS.

CLASS AA CONCRETE 16.2 C.Y.

T1 8 4 STR 4'-6" 24

T2 32 4 STR 5'-8" 121

12'-6"

E2 : 7'-0"
E1 : 6'-1"
D1 : 7'-0"▲ = 

E2 : 10"
E1 : 10"
D1 : 1'-2" = ■

A1 : 8'-2"□ = 

WEIGHTLENGTHTYPESIZENO.BAR

A1

B1

28

35 5

5 4

STR

12'-2"

6'-0"

355

219

6143

B2 35 5 STR 12'-4" 450

C1 43 5 3 9'-5" 422

C2 43 5 STR 553

D1 24 7 1 7'-8" 376

D2 24 7 STR 5'-4" 262

E1 112 5 1 6'-1" 711

E2 112 5 1 7'-0" 818

REINFORCING STEEL 4,274 LBS.

CLASS AA CONCRETE 11.3 C.Y.

T1 8 4 STR 4'-6" 24

T2 32 4 STR 3'-11" 84

12'-4"

E2 : 5'-4"
E1 : 4'-5"
D1 : 5'-4"▲ = 

E2 : 10"
E1 : 10"
D1 : 1'-2" = ■

A1 : 6'-6"□ = 

WEIGHTLENGTHTYPESIZENO.BAR

A1

B1

34

48 5

7 4

STR

14'-8"

6'-0"

1019

300

1028

B2 48 5 STR 25'-5" 1272

C1 59 5 3 9'-5" 579

C2 59 5 STR 1564

D1 30 7 1 9'-8" 593

D2 30 7 STR 7'-4" 450

E1 212 5 1 7'-9" 1714

E2 212 5 1 9'-0" 1990

REINFORCING STEEL 9,668 LBS.

CLASS AA CONCRETE 31.9 C.Y.

T1 8 4 STR 4'-6" 24

T2 16 4 STR 3'-11" 42

25'-5"

E2 : 7'-4"
E1 : 6'-1"
D1 : 7'-4"▲ = 

E2 : 10"
E1 : 10"
D1 : 1'-2" = ■

A1 : 8'-6"□ = 

T3 32 4 STR 5'-8" 121

WEIGHTLENGTHTYPESIZENO.BAR

A1

B1

50

78 5

6 4

STR

18'-0"

6'-0"

1352

488

0812

B2 78 5 STR 7'-4" 597

C1 88 5 3 9'-5" 864

C2 88 5 STR 673

D1 46 8 1 13'-8" 1679

D2 46 8 STR 11'-0" 1351

E1 64 5 STR 11'-0" 734

E2 64 5 STR 11'-0" 734

REINFORCING STEEL 9,542 LBS.

CLASS AA CONCRETE 24.5 C.Y.

T1 8 4 STR 4'-6" 24

T2 16 4 STR 61

D1 : 11'-0"▲ = 

D1 : 1'-4" = ■A1 : 12'-2"□ = 

T3 16 4 STR 6'-3" 67

T4 28 4 5 6'-3" 117

E3 128 5 2 6'-0" 801

5'-8"

7'-4"

A1 : 8" = � A1 : 10" = � A1 : 10" = � A1 : 8" = �

A1 : 7" = � A1 : 10" = �

"21
9

5

3'-1" (T
YP
.)1'

-7
"
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N
A
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HDUR

I
N
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RO

FESSIONA
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ENGINEER

SEAL

NO
RT

H CAROLINA

054212

 

WEIGHTLENGTHTYPESIZENO.BAR

A1

B1

52

78 5

7 4

STR

18'-8"

6'-0"

1984

488

0841

B2 78 5 STR 6'-7" 536

C1 91 5 3 9'-5" 894

C2 91 5 STR 625

D1 46 7 1 13'-8" 1285

D2 46 7 STR 11'-4" 1066

E1 60 5 STR 11'-4" 709

E2 60 5 STR 709

T1 28 5 5 6'-3" 183

6'-7"

WEIGHTLENGTHTYPESIZENO.BAR

A1

B1

54

86 5

6 4

STR

19'-0"

6'-0"

1541

538

7112

B2 86 5 STR 5'-4" 478

C1 96 5 3 9'-5" 943

C2 96 5 STR 534

D1 48 8 1 14'-8" 1880

D2 48 8 STR 12'-0" 1538

E1 52 5 STR 12'-0" 651

E2 52 5 STR 12'-0" 651

REINFORCING STEEL 9,599  LBS.

CLASS AA CONCRETE 25.4 C.Y.

5'-4"

ALL BAR DIMENSIONS ARE OUT TO OUT.

4

 

□

� �

 

▲

(T
Y

P
.)

■1

2

 

●

 ○

HK.

�

3

 

6
'-
6

"

2'-1"

6" RAD.

BAR TYPES

A1 : 12'-6"□ = 

WEIGHTLENGTHTYPESIZENO.BAR

A1

B1

52

78 5

7 4

STR

18'-8"

6'-0"

1984

488

6229

B2 78 5 STR 10'-2" 827

C1 91 5 3 9'-5" 894

C2 91 5 STR 965

D1 48 7 1 13'-8" 1341

D2 48 7 STR 11'-4" 1112

E1 92 5 STR 11'-4" 1088

E2 92 5 STR 11'-4" 1088

REINFORCING STEEL 11,163 LBS.

CLASS AA CONCRETE 33.5 C.Y.

T1

10'-2"

WEIGHTLENGTHTYPESIZENO.BAR

A1

B1

54

78 6

7 4

STR

18'-5"

6'-0"

2033

703

6274

B2 78 6 STR 6'-5" 752

C1 89 6 3 9'-5" 1259

C2 89 6 STR 858

D1 50 7 1 13'-5" 1371

D2 50 7 STR 11'-1" 1133

E1 56 5 STR 11'-1" 647

E2 56 5 STR 11'-1" 647

REINFORCING STEEL 11,639 LBS.

CLASS AA CONCRETE 27.6 C.Y.

6'-5"

WEIGHTLENGTHTYPESIZENO.BAR

A1

B1

28

27 5

5 4

STR

13'-1"

6'-0"

382

169

1011

B2 27 5 STR 12'-5" 350

C1 35 5 3 9'-5" 344

C2 35 5 STR 453

D1 8 6 STR 4'-4" 52

D2 9 6 2 2'-4" 32

E1 118 5 1 5'-1" 626

E2 118 5 1 6'-0" 738

REINFORCING STEEL 3,248 LBS.

CLASS AA CONCRETE 9.2 C.Y.

T1 32 4 STR 3'-11" 84

12'-5"

E2 : 7'-4"
E1 : 6'-5"▲ = 

E2 : 10"
E1 : 10" = ■

A1 : 9'-10"□ = 

WEIGHTLENGTHTYPESIZENO.BAR

A1

B1

54

78 6

7 4

STR

19'-4"

6'-0"

2134

703

0840

B2 78 6 STR 6'-7" 771

C1 96 6 3 9'-5" 1358

C2 96 6 STR 949

D1 50 7 1 14'-4" 1465

D2 50 7 STR 12'-0" 1226

E1 60 5 STR 12'-0" 751

E2 60 5 STR 12'-0" 751

REINFORCING STEEL 12,495 LBS.

CLASS AA CONCRETE 37.3 C.Y.

T1 28 5 5 6'-3" 183

6'-7"

D1 : 12'-0"▲ = 

D1 : 1'-4" = ■A1 : 13'-2"□ = 

REINFORCING STEEL 9,230  LBS.

CLASS AA CONCRETE 27.7 C.Y.

E7 120 5 2 6'-0" 751

E7 120 5 2 6'-0" 751 E7 184 5 2 6'-0" 1151

E7 104 5 2 6'-0" 651

E7 112 5 2 6'-0" 701

E7 : 3'-0" = ○

E7 : 3'-0"= ● 

D1 : 11'-4"▲ = 

D1 : 1'-4" = ■
E7 : 3'-0" = ○

E7 : 3'-0"= ● 

11'-4"

D2 : 1'-4" = ○

D2 : 1'-0"= ● A1 : 12'-6"□ = 

D1 : 11'-4"▲ = 

D1 : 1'-4" = ■
E7 : 3'-0" = ○

E7 : 3'-0"= ● 

A1 : 12'-3"□ = 

D1 : 11'-1"▲ = 

D1 : 1'-4" = ■

E7 : 3'-0" = ○

E7 : 3'-0"= ● 
D1 : 12'-0"▲ = 

D1 : 1'-4" = ■

14 5 5 6'-3" 91

T1 8 4 STR 4'-6" 24

T1 28 5 5 6'-3" 183

5

� (T
YP
.)�

"21
9

A1 : 10" = �

A2 54 7 STR 13'-2" 1453

A2 54 7 STR 12'-3" 1352

A1 : 2'-3" = �

A1 : 2'-3" = �A1 : 2'-3" = �A1 : 2'-3" = �

A1 : 10" = �
A1 : 2'-8" = �
A1 : 7" = � A1 : 10" = �

A1 : 10" = �

D3 9 6 STR 1'-4" 18

T2 14 5 STR 9'-2" 134

WEIGHTLENGTHTYPESIZENO.BAR

A1

B1

42

59 5

7 4

STR

16'-0"

6'-0"

1374

369

7116

B2 59 5 STR 26'-0" 1600

C1 70 5 3 9'-5" 688

C2 70 5 STR 1898

D1 38 7 1 11'-0" 854

D2 38 7 STR 8'-8" 673

E1 216 5 STR 8'-8" 1952

E2 216 5 STR 8'-8" 1952

REINFORCING STEEL 14,209 LBS.

CLASS AA CONCRETE 40.2 C.Y.

26'-0"

E7 432 5 2 6'-0" 2703

A1 : 9'-10"□ = 

D1 : 8'-8"▲ = 

D1 : 1'-2" = ■
E7 : 3'-0" = ○

E7 : 3'-0"= ● 

T1 32 4 STR 6'-10" 146

A1 : 2'-3" = �
A1 : 10" = �

T2 16 4 STR 6'-3" 67

T3 14 4 5 5'-3" 49

T4 14 4 5 5'-9" 54

A1 : 13'-2"□ = 
A1 : 2'-3" = �
A1 : 10" = �

E7 : 3'-0" = ○

E7 : 3'-0"= ● 

T4 : 2'-10"
T3 : 2'-7"� = 

T4 : 1'-5"
T3 : 1'-4"= � 

T1 : 3'-1"� = T1 : 1'-7"= � 

T1 : 3'-1"� = T1 : 1'-7"= � 

T1 : 3'-1"� = T1 : 1'-7"= � 

T1 : 3'-1"� = T1 : 1'-7"= � 

BILL OF MATERIALS

M. CATER 04/2026

04/2026D. RITACCO

SHEET 4 OF 4

SPECIAL DRAINAGE STRUCTURES
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PIPE REINFORCEMENT TYPE A

(T
Y
P
.)4

"

(T
Y
P
.)

2
" 

C
LR
.

WALL FACE

EXTERIOR

PIPE REINFORCEMENT TYPE B

BASE SLAB

NOTES

#4-"T" BARS E.F. (TYP.)

(T
Y
P
.)

2
" 

C
LR
.

(T
Y
P
.)4

"

TO FIT (TYP.)

FIELD CUT BARS

(TYP. 4 SIDES)

#4-"T" BARS E.F. 

(T
Y
P
.)6

"

3
"
 C

L
R

.

WALL FACE

EXTERIOR

(TYP.)

2" MIN. CLR.

(TYP.)

2" MIN. CLR.

AT THE BASE SLAB.

STRUCTURES THAT HAVE 60" DIAMETER PIPES OR LARGER 

PIPE REINFORCEMENT TYPE C IS ONLY APPLICABLE TO 

SHAPED "E" BARS IN EACH WALL AND EACH FACE. 

FACE. ALL OTHER STRUCTURES ARE DETAILED WITH 'U'-

EACH WALL THAT LAP WITH CORNER BARS, ALONG EACH 

AND 7116 ARE DETAILED WITH STRAIGHT "E" BARS IN 

STR. Nos. 812, 840, 841, 6202, 6212, 6229, 6274, 7112 

FABRICATION.

ENGINEER FOR REVIEW AND APPROVAL PRIOR TO 

SPECIFIC BAR BENDS, LENGTHS AND LAP SPLICES TO THE 

CONTRACTOR SHALL SUBMIT SHOP DRAWINGS, INCLUDING 

PROVIDED FOR ESTIMATION PURPOSES ONLY. THE 

REINFORCING STEEL BAR MARKS AND QUANTITIES ARE 

BY THE ENGINEER.

DESIGN REQUIRE. MAKE ALL ADJUSTMENTS AS DIRECTED 

ADJUSTED AS THE FIELD CONDITIONS AND/OR ALTERNATE 

HORIZONTAL AND VERTICAL DIMENSIONS MAY BE 

PIPE INVERT ELEVATIONS.

SEE DRAINAGE PLANS FOR STRUCTURE LOCATION AND 

CLEAR FROM PIPE OPENINGS.

TRIM HORIZONTAL AND VERTICAL REINFORCEMENT 2" 

FRAME AND GRATES ARE SEPARATE CONTRACT ITEMS.

WITH STD. DWG. 840.66.

PROVIDE STEPS SPACED 12" ON CENTER WHICH COMPLY 

GRATE.

SEE STD. DWG. 840.25 FOR ATTACHMENT OF FRAME AND 

SHOWN ON STD. DWG. 840.00.

IF PIPES ARE SET IN THE BASE SLAB, ADD TO SLAB AS 

USE FORMS TO CONSTRUCT THE BOTTOM SLAB.

CHAMFER ALL EXPOSED CONCRETE CORNERS 1".

GRADE 60 REINFORCING STEEL.

USE CLASS 'AA' CONCRETE THROUGHOUT. USE ASTM A615 

SPECIFICATIONS.

ACCORDANCE WITH SECTION 840 OF THE STANDARD 

INSTALL AND PAY FOR DRAINAGE STRUCTURE IN 

14.

13.

12.

11.

10.

9.

8.

7.

6.

5.

4.

3.

2.

1.

(T
Y
P
.)6

"

CLASS "B" LAP

C
L

A
S

S
 "

B
"
 L

A
P

PLAN - WALL CORNER BARS

(TYP.) (E.F.)

#5-"T" BAR

PIPE REINFORCEMENT TYPE C

(T
Y
P
.)2

"

WALL

STRUCTURE 

#5 - E7  

"E" BAR

STRAIGHT

STRAIGHT "E" BAR

(SEE NOTE 13)

NOTES & TYPICAL DETAILS
STRUCTURE

SPECIAL DRAINAGE

K. LAXTON 04/2026

04/2026D. RITACCO

2D-36

8/7/2026



 

 

 

YY

X

``G" VERTICAL BARS

SEE SECTION Y-Y FOR DIMENSION

STRAIGHT BARS

BASE BARS CORNER BARS

6
‚

"
 
H
O
O
K
 

2" RADIUS

6
‚

"
 
H
O
O
K
 

2" RADIUS

6" RADIUS

9•" BEND

 4" CONC.

4"

4"

I-2513AC  BUNCOMBE COUNTY
GRATED DROP INLET

SPECIAL TRAFFIC BEARING 

12" CONC.

"C" & "E" & "F" HORIZONTAL BARS

H+8"

2"

2" 2"

2"

2"
2"2"

2"4"

 12" CTS.

``B" BAR @

"D" BARS @ 6" CTS.

 

 12" CTS.

``A" BAR @

8"
M
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Dy

2"

2'-4"

K

5
"

FOR

CONCRETE

ANCHOR

X

FRAME AND GRATES

SECTION Y-Y SECTION X-X

 12" CTS.

``A" BAR @

H

1
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"
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S
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X
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X
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D
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M
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8
"

  6" CTS.

``E" BAR @

SPACING AND COUNT 

 SEE SECTION Y-Y FOR "A" BARS

PLAN OF BOTTOM SLAB

S
P

A
C
I

N
G
 

A
N

D
 

C
O

U
N

T
 

S
E

E
 

S
E

C
T
I

O
N
 

X
-

X
 

F
O

R
 
"

A
"
 

B
A

R
S

``A" BOTTOM SLAB BARS

  6" CTS.

"D" BAR @  6" CTS.

``G" BAR @

 12" CTS.

``B" BAR @

  6" CTS.

"D" BAR @

  6" CTS.

"C1" BAR @

  6" CTS.

"C2" BAR @

2"

2"2"

2"

2"
2" 2"

2"4"

8"

 12" CTS.

``B" BAR @

"D" BARS @ 6" CTS.

 

 12" CTS.

``A" BAR @

FRAME AND GRATES

5
"

 12" CTS.

``A" BAR @

J

4'-0"

  6" CTS.

``D" BAR @

  6" CTS.

``F" BAR @

  6" CTS.

``G" BAR @

 12" CTS.

``B" BAR @

Dx

L

Dx
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DRAWING NOT TO SCALE

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

PIPE SPAN WIDTH SPAN WIDTH HEIGHT

DIMENSIONS OF BOX AND PIPE

Dy J K L M H

30"

30"

3'-8"

3'-8"

2'-0"

2'-0"

4'-0"

4'-0" 4'-2"

3'-8"

5'-4"

4'-9"

4"

PIPE

Dx

STR#

Dy

6260 36"

6268

4'-6"

4'-0"

7060 48" 48" 5'-8" 6'-0"

(DEG)
+/-ANGLE 

90

90

110

7061 48" 5'-4" 1106'-0" 5'-4"

7067 48" 1105'-4" 6'-0" 5'-4"

7069 42" 4'-10" 5'-1" 90

7071

24"

36" 4'-6" 4'-2"

7073

3'-8"

36" 4'-0" 4'-6" 4'-2"

7075 36" 4'-0" 4'-6" 4'-2"

7078 36" 36" 954'-6" 4'-6" 4'-2"

7077 36" 30" 4'-6" 4'-0" 4'-2"

7079 30" 30" 4'-0" 3'-8"4'-0"

7080 30" 30" 4'-0" 4'-0" 3'-8"

7088 18" 30" 3'-8" 4'-0" 3'-8"

7093 30" 30" 4'-0" 4'-0" 3'-8"

7097

7103 30" 3'-8" 4'-0" 3'-8"

30" 3'-8" 4'-0" 3'-8"

BARS C1

LENGTHNO. NO. NO. NO.LENGTH LENGTH LENGTH

BARS C2 BARS D SLAB BARS E

REINFORCING STEEL - NO. 5 BARS

WALLS

HBOTTOM

SLAB
RISER TOTAL

CU YDS CONC. IN BOX

0.963

TOP

SLAB

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

6260

6268

7060

7061

7067

7069

7071

7073

7075

7078

7077

7079

7080

7088

7093

7097

7103

BARS A BARS B

LENGTHLENGTH NO.NO.

TOTAL

LBS.

BARS F BARS G

NO. NO.LENGTH LENGTH

MIN. DIMENSIONS FOR TRAFFIC BEARING GRATED DROP INLET(MIN. HEIGHT, H)

QUANTITIES DO NOT ACCOUNT FOR REDUCTION DUE TO PIPES

STR#

PLAN OF TOP SLAB
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90
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  6" CTS.

"C2" BAR @
  6" CTS.

"C1" BAR @
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10 8'-3"

14 10'-3"

13 10'-1"

13 10'-1"

12 9'-5"

11 8'-8"

11

11

8'-8"

8'-8"

11 8'-8"

12 8'-11"

10 8'-5"

10 8'-5"

10 8'-3"

10

10

8'-3"

8'-3"

10 8'-5"

5'-8"44

40 5'-2"

6'-10"56

6'-10"52

52 6'-10"
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44 5'-8"
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44
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5'-8"
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5'-2"

5'-2"

5'-2"

5'-2"

5'-2"
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40

14 1'-2"

2'-4"

2'-0"

2'-0"

1'-6"

0'-8"

0'-8"

0'-8"

1'-2"

1'-2"

0'-8"

0'-8"

0'-8"

10 2'-4"

2'-4"

4'-4"18

4'-4"

4'-4"

14 3'-5"

12 2'-10"

2'-10"

2'-10"

2'-4"

2'-10"

2'-4"

2'-4"

2'-4"

2'-4"

2'-4"

2'-4"

14

14

14

14

14

14

14

14

14

14

14

14

10

10

10

10
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10

10

10

18

18

12

12

12

4 4'-8"

4

2

4

4

2

2

2

2

2

4

56

4

50

4

4

4

4'-8"

4

4

2

4

4

2

2

2

2

2

4

56

4

50

4

4

4

3'-0"

3'-0"

30

30

1'-6"

0'-11"

1'-6"

1'-8"

0'-9"

1'-2"

0'-9"

0'-8"

0'-9"

0'-9"

1'-2"

7'-7"

1'-4"

6'-10"

1'-3"

1'-3"

1'-1"

0.840

1.514

1.449

1.449

1.198

0.963

0.963

0.963

0.963

1.043

0.889

0.889

0.840

0.889

0.840

0.840

2.023

1.630

3.423

3.336

3.336

2.643

2.023

2.023

2.023

2.023

2.126

1.690

1.690

1.630

1.690

1.630

1.630

0.734

0.597

1.358

1.282

1.282

0.994

0.734

0.734

0.734

0.734

0.824

0.652

0.652

0.597

0.652

0.597

0.597

0.432

0.231

0.432

0.490

0.173

0.317

0.173

0.144

0.173

0.173

0.317

2.535

0.375

0.346

2.276

0.346

0.288

4.152

3.298

6.727

6.557

6.240

5.152

3.893

3.864

3.893

3.893

4.310

5.766

3.606

5.343

3.577

3.355

3.413

BARS D WALL

NO. LENGTH

18 5'-3"

12 4'-8"

30 6'-10"

26 6'-8"

26 6'-8"

22 6'-0"

16 5'-3"

16

16

5'-3"

5'-3"

16 5'-3"

18 5'-6"

14 5'-0"

14 5'-0"

12 4'-8"

14 5'-0"

12

12

4'-8"

4'-8"

78 5'-8"

70 5'-2"

90 6'-10"

90 6'-10"

90 6'-10"

86 6'-3"

78 5'-8"

78

78

78

78

5'-8"

5'-8"

5'-8"

5'-8"

70

70

70

70

70

70

5'-2"

5'-2"

5'-2"

5'-2"

5'-2"

5'-2"

1040

812

1595

1528

1480

1270

994

991

989

969

1081

1475

862

1393

897

862

873

7092

7094

0802

7092

7094

0802

24"

24"

30"

24"

3'-4"

3'-2"

953'-8"

3'-8" 3'-4"

4'-0"

95

3'-8" 3'-4" 3'-2"

2'-11"

6'-2"

2'-11" 95

2'-4"

STEEL FRAME AND GRATES

4'-0"

STEEL FRAME AND GRATES

10 8'-0"

10 8'-5"

7'-11"10

40

4'-8"

5'-2"

34

4'-8"34

1'-10"

1'-10"

1'-10"

8

8

8

60

60

60

4'-8"

4'-8"

4'-8"

10

10

10

4'-4"

4'-4"

4'-4"

20 20

46 46

3'-2"

6'-5"

20 20 3'-2"

877

1134

828

0.791

0.746

0.746

1.267

1.012

1.012

0.541

0.494

0.494

1.016

2.132

1.016

3.615

4.384

3.268

030878

R
E

H
CSIF NIVE

K

 .
W

PR
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ENGINEER

NO
RT

H CAROLINA

SEAL

2D-37

CONSIDERED A MINIMUM AND A SCHEMATIC.

-DIMENSIONS, REINFORCEMENT, AND OTHER DETAILS SHOWN ARE

DRAWINGS.

AND PIPE SIZES/ORIENTATIONS SHOWN BEFORE SUBMITTING WORKING

-THE CONTRACTOR SHALL FIELD VERIFY ALL DIMENSIONS, ELEVATIONS,

PROVISION.

SHOWN ON THIS DETAIL. SEE SPECIAL DRAINAGE STRUCTURES SPECIAL

DRAWINGS FOR EACH SPECIAL TRAFFIC BEARING GRATED DROP INLET

-THE CONTRACTOR SHALL DESIGN AND SUBMIT PE-SEALING WORKING

  ANGLE AT CONNECTION.

-DIMENSIONS TAKE INTO ACCOUNT CHANGE IN PIPE SHAPE DUE T0

-PIPE WALL THICKNESS ASSUMES CLASS IV RCP.

  CONTROL DIMENSIONS.

  NOT NECESSARILY SHOWN IN DETAIL SKETCH IF THEY DO NOT

  SIZE PIPES THAT CONNECT INTO STRUCTURE ON OTHER SIDES ARE 

  DIMENSION, RESPECTIVELY.  SMALLER DIAMETER PIPES OR SAME LARGE 

-Dx AND/OR Dy REPRESENT THE LARGEST DIAMETER INTO X-X OR Y-Y

-ALL ADJUSTMENTS ARE TO BE MADE AS DIRECTED BY THE ENGINEER.

  AS FIELD CONDITIONS AND/OR ALTERNATE DESIGN REQUIRE.

-HORIZONTAL AND VERTICAL DIMENSIONS MAY BE ADJUSTED 

  DIRECTED BY STD. DWG. 840.66.

-PROVIDE DROP INLETS OVER 3'-6" DEEP WITH STEPS AS

  SEE DRAINAGE SUMMARY FOR SPECIFIC FRAME AND GRATE.

-FRAME AND GRATES SHALL BE SEPARATE CONTRACT ITEM.  

-REFERENCE STD. DWG. 840.25 FOR FRAME ANCHORAGE.

  USED IN LIEU OF CAST IN PLACE CONCRETE.  SEE STD. 840.46. 

-PRECAST UNITS MADE OF CLASS "AA" CONCRETE MAY BE 

  PROCEDURES SHOWN BY STD. DWG. 840.00.

-IF PIPES ARE SET IN THE BASE, FOLLOW CONSTRUCTION

-USE FORMS TO CONSTRUCT THE BOTTOM SLAB.

-CHAMFER ALL EXPOSED CONCRETE CORNERS 3".

GENERAL NOTES:

Docusign Envelope ID: 6CBE6C8B-E499-83D6-807D-1A1FF5312D54

8/14/2026
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P
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P
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P
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E
D
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R
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T
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E
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R
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P
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S
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A
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T
O
 

B
A

S
E
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O

N
T

A
I

N
E

D
 
I

N
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B
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G
 

O
F
 

P
O
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S
 

F
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B
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H
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L
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E
 

P
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D
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O
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.
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8
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.
0
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F
O

R
M
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A
R

E
 

T
O
 

B
E
 

U
S

E
D
 

F
O

R
 

T
H

E
 

C
O

N
S

T
R

U
C

T
I

O
N
 

O
F
 

T
H

E
 

B
O

T
T

O
M
 

S
L

A
B
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A
T
 
1
2
"
 

C
E

N
T

E
R

S
 

A
S
 

D
I

R
E

C
T

E
D
 

B
Y
 

T
H

E
 

E
N

G
I

N
E

E
R
.

O
P

T
I

O
N

A
L
 

C
O

N
S

T
R

U
C
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I

O
N
 
-
 

M
O

N
O

L
I

T
H
I

C
 

P
O

U
R
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2
"
 

K
E

Y
W

A
Y
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O
R
 
#
5
 

B
A

R
 

D
O

W
E

L
S

B
E
 

N
E

C
E

S
S

A
R

Y
 

B
Y
 

T
H

E
 

E
N

G
I

N
E

E
R
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C
L

A
S

S
 
"

B
"
 

C
O

N
C

R
E

T
E
 

T
O
 

B
E
 

U
S

E
D
 

T
H

R
O

U
G
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O

U
T
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A
L
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E
X

P
O

S
E

D
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O

R
N

E
R

S
 

T
O
 

B
E
 

C
H

A
M

F
E

R
E

D
 
1
"
.

1
2
"
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N
 

C
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N
T

E
R

S
.
 
 

S
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E
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S
H

A
L
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B
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I
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A
C

C
O

R
D

A
N

C
E
 

W
I

T
H
 

S
T
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8
4
0
.
6
6
.

G
E

N
E

R
A

L
 

N
O

T
E

S
:

(MANHOLE OPTIONAL) (MANHOLE OPTIONAL)

M
A

N
H

O
L

E
 

C
O

V
E

R
 

&
 

F
R

A
M

E

S
E
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S
T

D
.
 

N
O
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8
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F
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P
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P
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Y
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Y
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1
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1
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P
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P
E
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P
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C
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P
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P
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P
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P
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P
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R
E

C
U

T
 

W
A

S
H

E
R
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PAVED GUTTER

S
H

O
U

L
D

E
R

G
U

T
T

E
R
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R
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N
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#4-"Y" BARS
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R
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P
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P
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P
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SHEET PILES H-PILES WITH TIMBER LAGGING

SLOPE OR SURCHARGE CASE WITH NO TRAFFIC IMPACT

----

-- -- --

SURCHARGE CASE WITH TRAFFIC IMPACT

< 6

7

8

9

10

11

12

< 6

7

8

9

10

11

12

7.5

8.5

10.0

11.0

12.5

13.5

15.0

11.5

13.0

15.0

17.0

18.5

20.5

22.5

3.0

4.5

6.5

9.5

13.0

17.0

21.5

4.5

7.0

10.0

14.0

19.5

26.0

33.0

HP 10x42

8.0

9.5

10.5

11.5

13.0

HP 12x53

8.0

9.5

10.5

12.0

11.5

13.0

15.0

17.0

HP 14x73

8.0

9.5

10.5

12.0

13.5

14.5

16.0

11.5

13.0

15.0

17.0

18.5

11.0

12.0

12.5

13.5

14.0

15.0

16.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

10.0

12.0

14.0

16.5

19.5

22.5

25.5

12.0

14.5

17.0

20.0

23.5

28.0

33.0

9.5

10.5

11.5

13.0

14.5

9.5

10.5

11.5

12.5

13.5

13.0

14.5

15.5

17.0

9.5

10.5

11.5

12.5

13.5

14.5

15.5

13.0

14.5

15.5

17.0

18.5

20.0

21.5

HP 10x42 HP 12x53 HP 14x73

SHEET PILES

--

--

--

--

--

--

--

--

--

--

--

--

--

STANDARD TEMPORARY SHORING

NOTES:

TEMPORARY GUARDRAIL

STANDARD TEMPORARY SHORING

BOTTOM OF SHORING

TOP OF SHORING

2:
1 
(H
:V
) O

R 
FL

ATTER

6:1 (H:V) OR FLATTER

OR EXISTING GRADE

BOTTOM OF EXCAVATION

BOTTOM OF SHORING

6:1 (H:V) OR FLATTER

OR EXISTING GRADE

BOTTOM OF EXCAVATION

(SEE NOTE 9)

EXTENSION

MINIMUM REQUIRED

EDGE OF NEAREST TRAFFIC LANE

PILE TIP

A
N

D
 P
I
L
E
 T
I
P

B
O

T
T

O
M
 O

F
 S

H
O

R
I
N

G

E
L
E

V
A

T
I
O

N
 B

E
W

T
E

E
N

G
R

O
U

N
D

W
A

T
E

R

P
I
L
E
 T
I
P

E
L
E

V
A

T
I
O

N
 B

E
L

O
W

G
R

O
U

N
D

W
A

T
E

R

PILE TIP

CLASS IV SELECT MATERIAL (ABC)

(SEE NOTE 6)

CONDITION

GROUNDWATER

TOP OF SHORING

TRAFFIC SIDE OF SHORING

E
M

B
E

D
M

E
N

T

M
I
N
I

M
U

M
 R

E
Q

U
I
R

E
D BOTTOM OF SHORING

6:1 (H:V) OR FLATTER

OR EXISTING GRADE

BOTTOM OF EXCAVATION

(SEE NOTE 9)

EXTENSION

MINIMUM REQUIRED

PILE TIP

MIN

24"

AND TRAFFIC CONTROL PLANS)

CLEAR DISTANCE (SEE NOTE 7

TRAFFIC SIDE OF SHORING

PAVEMENT SECTION

EDGE OF PAVEMENT

**TOP OF SHORING =

EDGE OF PAVEMENT

**GUARDRAIL FACE =

6" MIN

EXTENSION

TRAFFIC LANE

EDGE OF NEAREST

H-PILES WITH TIMBER LAGGING

**

TOP OF SHORING**

FACE

  GUARDRAIL

(SEE NOTE 8)

CLEAR DISTANCE

12.    

11.    

10.    

9.    

8.     

7.     

6.     

5.     

4.     

3.     

2.     

1.     

3

WITH TIMBER LAGGING

SHEET PILES OR H-PILES

*SEE TABLE ABOVE.

(SURCHARGE CASE)

V
A

R
I
E

S
 -
 1

2
' 

M
A

X

H
 -
 S

H
O

R
I
N

G
 H

E
I
G

H
T

V
A

R
I
E

S
 -
 1

2
' 

M
A

X

H
 -
 S

H
O

R
I
N

G
 H

E
I
G

H
T

V
A

R
I
E

S
 -
 1

2
' 

M
A

X

H
 -
 S

H
O

R
I
N

G
 H

E
I
G

H
T

*SEE TABLE ABOVE.

(SLOPE CASE)

MINIMUM REQUIRED EMBEDMENT AND SECTION MODULUS

(FT)

HEIGHT

SHORING

H

(FT)

EMBEDMENT

REQUIRED

MINIMUM

(IN /FT)

SECTION MODULUS

MINIMUM REQUIRED

(FT)

EMBEDMENT

REQUIRED

MINIMUM

* WITH TIMBER LAGGING

SHEET PILES OR H-PILES
* WITH TIMBER LAGGING

SHEET PILES OR H-PILES
*

*

E
M

B
E

D
M

E
N

T

M
I
N
I

M
U

M
 R

E
Q

U
I
R

E
D

*

E
M

B
E

D
M

E
N

T

M
I
N
I

M
U

M
 R

E
Q

U
I
R

E
D

*

* *

 (SEE NOTE 10)

 (FT)

MINIMUM REQUIRED EMBEDMENT

 (SEE NOTE 10)

 (FT)

MINIMUM REQUIRED EMBEDMENT

3(IN /FT)

SECTION MODULUS

MINIMUM REQUIRED

STANDARD SHORING PROVISION)

(SEE PLANS AND

TEMPORARY GUARDRAIL

MIN

24"

PAVEMENT SECTION

STANDARD SHORING PROVISION)

(SEE PLANS AND

CONCRETE BARRIER

CONCRETE BARRIER

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

GROUNDWATER CONDITION, SHORING HEIGHT AND H-PILE

*DO NOT USE H-PILES WITH TIMBER LAGGING FOR
CONTACT THE ENGINEER IF PILES DO NOT ATTAIN THE MINIMUM REQUIRED EMBEDMENT.

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

STANDARD SHORING SELECTION FORMS ARE AVAILABLE FROM:

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

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

FOR DRILLED-IN H-PILES.

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

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

AND 32" FOR "SURCHARGE CASE WITH TRAFFIC IMPACT".

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

"SURCHARGE CASE WITH TRAFFIC IMPACT".

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

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

"SURCHARGE CASE WITH TRAFFIC IMPACT".

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

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

ABOVE BOTTOM OF SHORING.

GROUNDWATER CONDITION.  DO NOT USE STANDARD TEMPORARY SHORING IF GROUNDWATER IS 

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

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

THE EMBEDMENT DEPTH.

DO NOT USE STANDARD TEMPORARY SHORING WHEN VERY LOOSE OR SOFT SOIL OR MUCK IS WITHIN 

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

COHESION, c = 0 PSF

FRICTION ANGLE, φ = 30 DEGREES
UNIT WEIGHT, γ = 120 PCF

STANDARD TEMPORARY SHORING IS BASED ON THE FOLLOWING IN-SITU ASSUMED SOIL PARAMETERS:

FOR STANDARD TEMPORARY SHORING, SEE STANDARD SHORING PROVISION.

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

250 PSF MAX

TRAFFIC SURCHARGE

250 PSF MAX

TRAFFIC SURCHARGE

5
/
2
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TRAFFIC LANE

EDGE OF NEAREST

BOTTOM OF WALL

6:1 (H:V) OR FLATTER

FINISHED GRADE

EXISTING OR

IN THE REINFORCED ZONE

SELECT MATERIAL

FOR CLASS V OR VI

SEPARATION GEOTEXTILE

REINFORCED ZONE

BOTTOM OF

REINFORCED ZONE

LIMITS OF

(TYP)

3' MIN
SEE FACING DETAIL

FACING (TYP)

WELDED WIRE

6" (TYP)

3" MIN

REINFORCEMENT LAYER

6" - 12" FOR TOP (FIRST)

REINFORCEMENT LAYER

6" - 18" FOR SECOND

PAVEMENT SECTION

(SEE TRAFFIC CONTROL PLANS)

MINIMUM REQUIRED CLEAR DISTANCE

MIN

3'

MIN

24"

PAVEMENT

EDGE OF

2:
1 
(H
:V
) O

R 
FL

ATTER

MIN

12"

SURCHARGE CASE
SLOPE CASE

(OMIT FOR GEOTEXTILE REINFORCEMENT)

RETENTION GEOTEXTILE  (TYP)

18" MIN

M
A

X

1
8
"

MIN

18"

10
' M

AX

CUT 
AS 

REQUI
RED

(T
YP
)24

" M
AX

FACING DETAIL

W4 X W4 MIN

4" X 4" MIN

WELDED WIRE REINFORCEMENT

SURCHARGE CASES

SEE SLOPE AND

OF WALL

BOTTOM

TOP OF WALL

IN INCREMENTS OF FACING HEIGHT

STEP BOTTOM OF REINFORCED ZONE

LAYER NO. 2

REINFORCEMENT

V
A

R
I
E

S
 -
 2

8
' 

M
A

X

H
 -
 W

A
L
L
 H

E
I
G

H
T

V
A

R
I
E

S
 -
 2

8
' 

M
A

X

H
 -
 W

A
L
L
 H

E
I
G

H
T

> 6' MIN

18" MIN

DOWN

INCREASE GOING

LAYER NUMBERS

REINFORCEMENT

LAYER NO. 1

REINFORCEMENT

(SEE NOTE 7 ON SHEET 2)

SHORING BACKFILL

TOP OF WALL

WALL FACE

(TYP)

6" MIN

STANDARD TEMPORARY WALL

STANDARD TEMPORARY WALL - PARTIAL ELEVATION

**SEE REINFORCEMENT TABLES ON SHEET 3.

*SEE GEOSYNTHETIC PLACEMENT DETAILS ON SHEET 2.

**SEE REINFORCEMENT TABLES ON SHEET 3.

*SEE GEOSYNTHETIC PLACEMENT DETAILS ON SHEET 2.

SEE TEMPORARY WALL ON STRUCTURE DETAIL ON SHEET 2.)

(FOR STANDARD TEMPORARY WALLS ON STRUCTURES,

GEOGRID REINFORCEMENT  (TYP)

GEOTEXTILE OR APPROVED

L - MINIMUM REQUIRED REINFORCEMENT LENGTH   (TYP)
**

*

SEPARATION GEOTEXTILE*

**

**

**

*

FACING LENGTH

18" MAX (TYP)

FACING HEIGHT

SEE FACING DETAIL

WIRES OMITTED FOR CLARITY

WELDED WIRE FACING (TYP)

10' MAX (TYP)

6" - 18"

18" (TYP)

6" - 12"

REINFORCEMENT LAYERS

18" (TYP) FOR REMAINING

R
E
I
N

F
. 
 S

P
A

C
I
N

G

V
E

R
T
I
C

A
L

R
E
I
N

F
. 
 S

P
A

C
I
N

G

V
E

R
T
I
C

A
L

STANDARD SHORING PROVISION)

(SEE PLANS AND

CONCRETE BARRIER

     FOR STRUTS

     PERPENDICULAR TO WALL FACE

-    CUT SLITS IN GEOTEXTILES

     FACING REGARDLESS OF LENGTH

-    USE A STRUT AT EACH END OF

W4 MIN

STRUT (TYP)

*

250 PSF MAX

TRAFFIC SURCHARGE

(SEE NOTE 8 ON SHEET 2)

WALL EMBEDMENT

(SEE NOTE 8 ON SHEET 2)

WALL EMBEDMENT
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NOTES:

WALL FACE WALL FACE

GEOTEXTILE (TYP)

GEOTEXTILE REINFORCEMENT)

(100% COVERAGE MIN FOR

GEOSYNTHETIC PLACEMENT DETAILS

REINFORCED ZONE

LIMITS OF

6" MIN

(TYP)

> 6' MIN

TOP OF WALL

WALL FACE

(SEE NOTE 7)

SHORING BACKFILL

ON SHEET 1

SEE FACING DETAIL

FACING (TYP)

WELDED WIRE

BOTTOM OF WALL

GEOGRID REINFORCEMENT  (TYP)

GEOTEXTILE OR APPROVED

(OMIT FOR GEOTEXTILE REINFORCEMENT)

RETENTION GEOTEXTILE  (TYP)*

L - MINIMUM REQUIRED REINFORCEMENT LENGTH   (TYP)**

*

IN THE REINFORCED ZONE

SELECT MATERIAL

FOR CLASS V OR VI

SEPARATION GEOTEXTILE*

12"

MIN

STRUCTURE

TEMPORARY WALL ON STRUCTURE DETAIL

FINE AGGREGATE

COARSE AGGREGATE

A-2-4 SOIL

CLASS II, TYPE 1 OR CLASS III SELECT MATERIAL

CLASS V OR VI SELECT MATERIAL

MATERIAL TYPE SHORING BACKFILL

BORROW

*SEE NOTE 12.

(PLAN VIEW)

CASES ON SHEET 1

SEE SLOPE AND SURCHARGE

13' MIN (TYP)

4' MIN (TYP)

SEE NOTE 11)

 80%,> x 100 W+S
W

GEOGRID REINFORCEMENT -

(80% COVERAGE  MIN FOR

19.    

18.    

17.    

16.    

15.    

14.    

13.    

12.    

11.    

10.    

9.    

8.     

7.     

6.     

5.     

4.     

3.     

2.     

1.     

**SEE REINFORCEMENT TABLES ON SHEET 3.

*SEE GEOSYNTHETIC PLACEMENT DETAILS.
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 M

A
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H
I
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E

MACHINE DIRECTION (CD)

GEOGRID CROSS-

GEOTEXTILE ROLL WIDTH

W - GEOGRID ROLL WIDTH

*

* *

MACHINE DIRECTION (CD)*

GEOTEXTILE CROSS-

18" MIN (TYP)

GEOTEXTILE OVERLAP

RIBS OMITTED FOR CLARITY

GEOGRID (TYP)
S - GEOGRID SPACING

3' MAX (TYP)

V
A

R
I
E

S
 -
 2

8
' 

M
A

X

H
 -
 W

A
L
L
 H

E
I
G

H
T

GEOGRID PLACEMENTGEOTEXTILE PLACEMENT

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

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

CORNERS AS DIRECTED BY THE ENGINEER.

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

OR UTILITIES WILL INTERFERE WITH REINFORCEMENT.

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

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

REINFORCEMENT AFTER CONSTRUCTING TEMPORARY WALLS.

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

APPROVED.

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

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

CONSTRUCTION.  STANDARD SHORING SELECTION FORMS ARE AVAILABLE FROM:

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

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

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

BOTH OF THE FOLLOWING CONDITIONS OCCUR:

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

CENTERED OVER GAPS IN THE REINFORCEMENT LAYER BELOW.

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

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

AVAILABLE FROM: connect.ncdot.gov/resources/Geological/Pages/Products.aspx

IN THE MD AND CD BASED ON MATERIAL TYPE.  THE LIST OF APPROVED GEOGRIDS WITH DESIGN STRENGTHS IS

GEOGRIDS FOR GEOGRID REINFORCEMENT ARE APPROVED FOR SHORT TERM DESIGN STRENGTHS (3-YEAR DESIGN LIFE)

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

THE ENGINEER.

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

OF STANDARD TEMPORARY WALLS WITH GEOTEXTILE REINFORCEMENT.

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

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

WALLS IF GROUNDWATER OR FLOOD ELEVATION IS ABOVE BOTTOM OF REINFORCED ZONE.

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

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

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

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

COHESION, c = 0 PSF

FRICTION ANGLE, φ = 30 DEGREES
UNIT WEIGHT, γ = 120 PCF

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

FOR STANDARD TEMPORARY WALLS, SEE STANDARD SHORING PROVISION.

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

SURCHARGE

SLOPE OR

> 0

SELECT MATERIAL

OR CLASS III

CLASS II, TYPE 1

A-2-4 SOIL

SELECT MATERIAL

CLASS VI

CLASS V OR

SELECT MATERIAL

OR CLASS VI

CLASS III, CLASS V

CLASS II, TYPE 1,

CASE

SLOPE

CASE

SURCHARGE

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

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

6

6

6

6

7

6

6

6

7

7

7

7

8

8

7

7

8

8

8

7

9

9

8

8

9

9

9

8

10

10

10

9

11

11

10

9

11

11

11

10

12

12

11

10

12

12

12

11

13

13

12

12

14

14

13

13

14

14

14

13

15

15

15

14

16

16

15

14

17

16

16

15

17

17

16

15

18

18

17

16

19

18

17

17

19

19

18

17

20

20

18

18

21

20

19

19

22

21

20

19

(FOR ALL REINFORCEMENT TYPES)

LAYERS

REINFORCEMENT

NUMBER OF

44 - 5.5

5.5 - 7

7 - 8.5

8.5 - 10

10 - 11.5

11.5 - 13

13 - 14.5

14.5 - 16

16 - 17.5

17.5 - 19

19 - 20.5

20.5 - 22

22 - 23.5

23.5 - 25

25 - 26.5

26.5 - 28

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

18

17

19

20

SLOPE CASE

SELECT MATERIAL

OR CLASS III

CLASS II, TYPE 1

A-2-4 SOIL SELECT MATERIAL

OR CLASS III

CLASS II, TYPE 1

SURCHARGE CASE

2400 2400 2400 2400 2400

2400 2400 2400 2400 2400

2400 2400 2400 2400 2400

2400 2400 2500 2400 2400

2500 2400 3000 2400 2400

3000 2400 3500 2800 2400

3500 2700 4000 3200 2600

4000 3100 4500 3600 2900

4500 3500 5000 4000 3200

5000 3900 5500 4400 3500

5500 4300 6000 4800 3800

6000 4700 6500 5200 4100

6500 5100 7000 5600 4400

7000 5400 7500 6000 4700

7500 5800 8000 6400 5000

8000 6200 8500 6800 5300

8500 6600 9000 7200 5600

9000 7000 9500 7600 5900

9500 7400 8000 6200

7800 8400 6500

10000

10500

SELECT MATERIAL

CLASS VI

CLASS V OR

SELECT MATERIAL

OR CLASS III

CLASS II, TYPE 1

SELECT MATERIAL

OR CLASS III

CLASS II, TYPE 1

SELECT MATERIAL

CLASS VI

CLASS V OR

240 200 340 290 240

380 310 520 430 350

530 420 700 570 460

690 550 870 720 570

860 690 1050 860 680

1030 830 1220 1000 790

1200 970 1400 1150 900

1370 1110 1580 1290 1010

1550 1240 1750 1430 1120

1720 1380 1930 1580 1230

1890 1520 2100 1720 1340

2060 1660 2280 1860 1450

2240 1800 2450 2010 1560

2410 1940 2630 2150 1670

2580 2080 2800 2290 1780

2750 2220 2980 2440 1890

2930 2360 3160 2580 2000

3100 2500 3330 2720 2110

3270 2640 2860 2220

3440 2780 3000 2330

3510

3690

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

18

17

19

20

A-2-4 SOIL

32.5 - 4

L - MINIMUM REQUIRED REINFORCEMENT LENGTH (FT)

ON SHEET 2)

(SEE NOTE 7

REINFORCED ZONE

TYPE IN THE

SHORING BACKFILL

BACKFILL TYPES

ALL SHORING

(SEE NOTE 7 ON SHEET 2)

SHORING BACKFILL TYPE IN THE REINFORCED ZONE
(SEE NOTE 7 ON SHEET 2)

SHORING BACKFILL TYPE IN THE REINFORCED ZONE

SELECT MATERIAL

CLASS V

SELECT MATERIAL

CLASS V

(FT)

ON SHEET 2)

(SEE NOTE 6

REINFORCED ZONE

BELOW BOTTOM OF

GROUNDWATER DEPTH

28 - 29.5

FOR REINFORCEMENT LAYER NUMBERING.

*SEE PARTIAL ELEVATION ON SHEET 1

(SEE NOTE 9 ON SHEET 2.)

10000

MINIMUM REQUIRED REINFORCEMENT STRENGTH IN MD

NUMBER

LAYER

REINFORCEMENT

* NUMBER

LAYER

REINFORCEMENT

*

SURCHARGE CASESLOPE CASE

> 0 TO 10 FOR H > 20'

> 0 TO 7 FOR H < 20'

> 7 FOR H < 20'

> 10 FOR H > 20'

*

SPACING SHOWN ON SHEET 1.

*BASED ON VERTICAL REINFORCEMENT 

H - WALL HEIGHT (FT)

ULTIMATE TENSILE STRENGTH (LB/FT)

GEOTEXTILE REINFORCEMENT

SHORT-TERM DESIGN STRENGTH (LB/FT)

 REINFORCEMENTGEOGRID

(SEE NOTE 10 ON SHEET 2.)

(FT)

EMBEDMENT

+ WALL

WALL HEIGHT (H)
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