




















DB 18157 PG 429

BM 2019 PG 2287

BM 2015 PG 466

DB 8447 PG 2041
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30 FT BUFFER

50 FT BUFFER
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ELEV = 347.22'

-L- STA 21+32.14 OFF 37.81' LT

-BL-6-

ELEV = 342.16'

-L- STA 24+70.18 OFF 77.54' LT

-BL-7-
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STA 26+72 -L- 19.4' RT
INV OUT  = 328.00'
STA. 26+72 -L- 15.6' LT
INV IN = 328.50'
36' -2 @ 30" RCP-III

STD. 838.01
NCDOT HW 

EST 7 SY GFD
EST 2 TONS
CLASS 'B' RIP RAP
OUTLET PROTECTION

SEE SHEET 2C DETAIL 5
SPECIAL LATERAL 'V' DITCH

SEE SHEET 2C DETAIL 6
EST 10 CY DDE
EST 50 SY GFD
EST 50 TONS CLASS I RIP RAP
GRADE AT 3.70%
END ELEV: 327.00'
BEGIN ELEV: 328.00'
STANDARD 7' BASE DITCH

SEE SHEET 2C DETAIL 3
EST 300 SY GFD
EST 150 TONS
W/ CLASS 'B' RIP RAP
SPECIAL LATERAL BASE DITCH

SEE SHEET 2C DETAIL 3
EST 315 SY GFD
EST 160 TONS
W/ CLASS 'B' RIP RAP
BASE DITCH
SPECIAL LATERAL

SEE SHEET 2C DETAIL 5
SPECIAL LATERAL 'V' DITCH

STA 23+18 -L- 28.9' RT
INV OUT  = 330.75'
STA. 23+17 -L- 18.2' LT
INV IN = 337.25'
48' -18" RCP-III

DETAIL 4
SEE SHEET 2C 
EST 300 SY GFD
EST 140 TONS
CLASS 'B' RIP RAP
TOE PROTECTION

PI = 20+65.00

EL = 344.84'

VC = 130'

K = 21

PI = 24+92.00

EL = 339.29'

VC = 100'

K = 34

PI = 26+87.00

EL = 331.10'

VC = 220'

K = 39

(+
)5
.00

% (-)1.30%

(-)4.20%

(+)1.40
%

 

ELEV = 330.85'

-L- STA 27+50

DITCH GRADE LT

END SPECIAL

 

ELEV = 330.50'

-L- STA 26+00

DITCH GRADE LT

BEGIN SPECIAL

ELEV= 328.50'

26+72 LT

-L- STA 

(-) 2.78%

(+) 
3.0

1%

(+
) 1
0.
00

%

ELEV= 335.00'

19+50 LT

-L- STA 
 

ELEV = 340.00'

-L- STA 20+00

DITCH GRADE LT

END SPECIAL

6.94

PIPE HYDRAULIC DATA

FT

BASE HW ELEVATION

OVERTOPPING DISCHARGE

OVERTOPPING FREQUENCY

OVERTOPPING ELEVATION

BASE DISCHARGE

BASE FREQUENCY

DESIGN HW ELEVATION

DESIGN DISCHARGE

DESIGN FREQUENCY

= 

= 

= 

= 

= 

= 

YRS

CFS

FT

YRS

CFS

= 

= 

= 

25

FT

YRS

CFS

7.90

339.2

11.23

>100 YR

340.27

PIPE HYDRAULIC DATA

BASE HW ELEVATION

OVERTOPPING DISCHARGE

OVERTOPPING FREQUENCY

OVERTOPPING ELEVATION

BASE DISCHARGE

BASE FREQUENCY

DESIGN HW ELEVATION

DESIGN DISCHARGE

DESIGN FREQUENCY

= 

= 

= 

= 

= 

= 

= 

= 

= 

25

331.20

331.52

35 LF - 2 @ 30" RCP-III

49.97

57.24

72.12

>100 YR

332.29 FT

YRS

CFS

FT

YRS

CFS

FT

YRS

CFS
ELEV = 343.80'
-Y1- Sta. 10+00.00
-L- Sta.  21+45.00 =

48 LF - 18" RCP-111

338.96

100

100

(+) 1
.88%

2@30" RCP

PROP 

PROP 18" RCP

-BL- 6

-BL- 7

10'

10'

10
'R

10R

(T
Y

P
)

0
2

2
0

2
5 -L- PC Sta.  25+64.74

-L- PT Sta.  19+46.11

-L- PC Sta.  19+98.53

-L- PT Sta.  21+14.65

-L- PC Sta.  21+74.57

-L- PT Sta.  22+61.36

-L- PC Sta.  23+90.86

-L- PT Sta.  24+61.05

+
0
5

0
18

+
13

0
1

+
2
3

0
0

10

-Y1-POT Sta.  10+00.00

-L- POC Sta. 21+45.00 =

TO STA. 32+65.00

-L- STA. 10+25.00

PER DETAIL 1 SHEET 2B 

1.5' FROM EDGE OF PATH

INSTALL PEDESTRIAN HANDRAIL 

GREENWAYALS
TON R

IDGE-L-

-Y1- POT Sta.  10+70.00

PEDESTRIAN BENCH

65' R 65' RC

F
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F

C

F

C

F

C
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F F
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Docusign Envelope ID: 27349E65-00FE-464E-9F35-8D3C9C45EA55
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DISPOSAL OF SUPPORT, U-CHANNEL

DISPOSAL OF SIGN SYSTEM, U-CHANNEL

PROJECT NOTES

DISPOSAL OF SIGN, D, E, OR F

SIGN ERECTION, RELOCATE, SIGN TYPE F

SIGN ERECTION, RELOCATE, SIGN TYPE E5
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LETTER POSITIONS
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Background shall be Grade C reflective sheeting.                

USE NOTES: 1,2
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1.Legend and border(except those that are colored black)

shall be direct applied Grade C sheeting.

17

T

1.1

e

1.1

a

1.1

l

0.3

 

2

L

1.1

a

1.1

k

1.1

e

1

 

2

R

1.2

o

1.1

a

1.1

d

1 2.5 16.5

C 2000
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1.3

a

1.1

r

0.8

k

1.1 9.7 16.7

C 2000

AR_Type D 2.5 7.5 2 3

Bicycle 8.6 7.2 5.2 3

Bicycle 2.5 2.2 5.2 3

AR_Type D 30.5 2.5 2 3

0.0"

0.38"

-L- POT Sta.  34+39.59

TIE TO EXISTING GREENWAY

END 10' WIDE ASPHALT GREENWAY

END PROJECT 

3
0

30" X 30"
W1-5R

-L- STA 29+50

30" X 30"
W1-5R

-L- STA 33+75

12" X 36"
D1-2b

-L- STA 34+25
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FINAL PLANS

SPECIFICATION

MATERIAL AND WORKMANSHIP

DESIGN DATA

GENERAL NOTES

   PLANS OR IN THE SPECIAL PROVISIONS.

   ROADS AND STRUCTURES, 2024 EDITION, UNLESS OTHERWISE SPECIFIED ON THE

   CAROLINA DEPARTMENT OF TRANSPORTATION STANDARD SPECIFICATIONS FOR

PROVIDE ALL MATERIAL AND WORKMANSHIP IN ACCORDANCE WITH THE NORTH1.

WATER ELEVATIONS

TIMBER BOARDWALK

   ALL APPROVALS HAVE BEEN RECEIVED. 

   AND APPROVAL. CONSTRUCTION OF THE TIMBER BOARDWALK SHALL NOT BEGIN UNTIL

   OF NORTH CAROLINA. PLANS AND CALCULATIONS SHALL BE SUBMITTED FOR REVIEW 

   SHALL BE SIGNED AND SEALED BY A PROFESSIONAL ENGINEER LICENSED IN THE STATE

   THE SPECIFIED DESIGN CRITERIA. THE TIMBER BOARDWALK PLANS AND CALCULATIONS

TIMBER BOARDWALK SHALL BE DESIGNED BY THE CONTRACTOR'S ENGINEER BASED UPON1.

TEMPERATURE LOAD_____________________________PER AASHTO6.

SEISMIC LOAD__________________________________PER AASHTO5.

WATER LOAD____________________________________PER AASHTO4.

WIND LOAD_____________________________________PER AASHTO3.

VEHICULAR LIVE LOAD__________________________AASHTO H-52.

UNIFORM PEDESTRIAN LIVE LOAD_______________90 PSF1.

FOUNDATIONS

S-1

G
E

N
E

R
A

L
 N

O
T
E
S

APPROACH RAILINGS

STRUCTURAL TIMBER AND LUMBER
 

BOARDWALK SPECIAL PROVISION.  

APPROACH RAILINGS SHALL BE PROVIDED AT EACH CORNER OF THE BOARDWALK PER TIMBER 1.

SHALL INCLUDE COST IN LUMP SUM PAY ITEMS FOR EACH BOARDWALK SECTION.

ADDITIONAL PAYMENT FOR DEWATERING WILL NOT BE ALLOWED.  CONTRACTOR2.

ON WEATHER CONDITIONS SEASONAL FLUCTUATIONS.

THE ACTUAL WATER ELEVATIONS DURING CONSTRUCTION MAY VARY DEPENDING

THE WATER ELEVATIONS SHOWN IN THE PLANS ARE FOR INFORMATION ONLY AND1.

CONSTRUCTION

TOTAL BILL OF MATERIALS

BOARDWALK

TIMBER 

LUMP SUM

1

LUMP SUM

LUMP SUM

TIMBER BOARDWALK

TIMBER BOARDWALK LOOKOUT

(PSF)

C

COHESION

O

ANGLE

FRICTION

LINEAR FOOT)

(LBS PER

FRICTION

SKIN

ALLOWABLE

(LBS)

CAPACITY

BEARING

ALLOWABLE END

SOIL PARAMETERS AXIAL PARAMETERS

1 - 3 110 300 - 150 -

3 - 8 110 30

110 31 1658+

-

-

90 1,365

2,375

(PSF)

C

COHESION

O

ANGLE

FRICTION

LINEAR FOOT)

(LBS PER

FRICTION

SKIN

ALLOWABLE

(LBS)

CAPACITY

BEARING

ALLOWABLE END

SOIL PARAMETERS AXIAL PARAMETERS

1 - 3 110 600 - -

3 - 8 110 29

110 31 185

1,200

2,565

3,82528532110

8 - 12

12+

225

120

EXCAVATION,  DEWATERING,  ETC.

BOARDWALK,  APPROACH SLAB,  APPROACH RAILING,  PILE

AND OTHER INCIDENTALS NECESSARY FOR THE TIMBER

ENGINEERING,  LABOR,  MATERIALS,  EQUIPMENT,  DELIVERY

PAY ITEMS FOR TIMBER BOARDWALK SHALL INCLUDE ALL1.

(PCF)

WEIGHT

TOTAL UNIT

ASSUMED

(PCF)

WEIGHT

TOTAL UNIT

ASSUMED

SURFACE)

GROUND

(FEET BELOW

DEPTH

SURFACE)

GROUND

(FEET BELOW

DEPTH

BETWEEN THE WOOD AND THE BOLT HEAD AND BETWEEN THE WOOD AND THE NUT. 

ALL BOLTED CONNECTIONS SHALL INCLUDE OVERSIZED OGEE WASHERS INSTALLED11.

CONFORMING TO ASTM F436, UNLESS NOTED OTHERWISE.

TO ASTM F3125 GRADE A325, WITH NUTS CONFORMING TO ASTM A563 AND WASHERS

ALL FASTENERS, CONNECTORS AND BOLTS SHALL BE HOT-DIP GALVANIZED AND CONFORM 10.

ALL CONNECTORS SHALL BE INSTALLED PER THE MANUFACTURER'S RECOMMENDATIONS.9.

MANUFACTURER RECOMMENDATIONS, WITH ALL FASTENER HOLES FULLY POPULATED.

UNLESS NOTED OTHERWISE, MECHANICAL WOOD CONNECTIONS SHALL BE INSTALLED PER 8.

PRESERVATION SOLUTION PRIOR TO INSTALLING BOLTS.

ALL SAW CUTS, BOLT HOLES, AND OTHER HOLES SHALL BE TREATED WITH APPROPRIATE 7.

ALL VERTICAL MEMBERS SHALL BE PLUMB.6.

MAXIMUM SPACING OF DECKING MEMBERS SHALL BE 1/8". 5.

EACH DECKING MEMBER SHALL BE INSTALLED BARK SIDE UP TO PREVENT CUPPING. 4.

DECKING, PEDESTRIAN RAILING COMPONENTS, ALL OTHER LUMBER: UC3BC.

BACKWALLS, WINGWALLS, CAP BEAMS AND STRINGERS: UC4BB.

PILES: UC4CA.

OF THE FOLLOWING USE CATEGORIES:

ACCORDANCE WITH AWPA STANDARD U1, COMMODITY SPECIFICATION A, TO THE REQUIREMENTS

TIMBER AND LUMBER SHALL BE TREATED WITH WATERBORNE PRESERVATIVES (CCA OR ACQ) IN 3.

ALL TIMBER PILES SHALL BE SOUTHERN PINE CONFORMING TO ASTM D25.        2.

UNLESS NOTED OTHERWISE.

OR LESS, MEETING THE REQUIREMENTS OF SECTION 1082 OF THE STANDARD SPECIFICATIONS,

BE PRESSURE TREATED SOUTHERN PINE SURFACE DRY (S4S) WITH A MOISTURE CONTENT OF 19%

ALL STRUCTURAL FRAMING, DECKING, NAILERS, AND PEDESTRIAN RAIL COMPONENTS SHALL1.

BOARDWALK FOUNDATIONS

BOARDWALK LOOKOUT FOUNDATIONS

5.   FOR GROUT FOR STRUCTURES,  SEE SPECIAL PROVISIONS.

4.   FOR SUBMITTAL OF WORKING DRAWINGS,  SEE SPECIAL PROVISIONS.

 FOR FALSEWORK AND FORMWORK,  SEE SPECIAL PROVISIONS.3.

 FOR TIMBER BOARDWALK, SEE SPECIAL PROVISIONS.2.

DESIGN SPECIFICATIONS, AND THE INCORPORATED PROJECT SPECIAL PROVISIONS.

STANDARD SPECIFICATIONS FOR ROADS AND STRUCTURES, AASHTO LRFD BRIDGE 

STRUCTURES DESIGN MANUAL, NORTH CAROLINA DEPARTMENT OF TRANSPORTATION 

PLANNING AND DESIGN GUIDELINES, NORTH CAROLINA DEPARTMENT OF TRANSPORTATION 

BRIDGES, NORTH CAROLINA DEPARTMENT OF TRANSPORTATION BICYCLE FACILITIES 

CURRENT EDITION OF THE AASHTO LRFD GUIDE SPECIFICATIONS FOR PEDESTRIAN 1.

SO AS TO NOT ALLOW DEBRIS TO FALL INTO THE WATER.

CONSTRUCTION OF THE BOARDWALKS SHALL BE PERFORMED1.

-

-

-

OF THE STANDARD SPECIFICATIONS.

PROVIDE DRIVING EQUIPMENT IN ACCORDANCE WITH SUB ARTICLE 450-3 (D)(2)15.

USING A SUITABLE PILE DRIVING FORMULA.

REPRESENTATIVE OF TERRACON DURING TIMBER PILE DRIVING OPERATIONS,

TIMBER PILE TIP ELEVATIONS SHALL BE DETERMINED IN THE FIELD BY A14.

STRESS.

DRIVING STRESS SHALL NOT EXCEED THREE TIMES THE ALLOWABLE DESIGN

TO MINIMIZE DAMAGE TO THE TIMBER PILES DURING DRIVING,  COMPRESSIVE13.

TIMBER PILES SHALL HAVE A MINIMUM TIP DIAMETER OF 8". 12.

REQUIRED.

TESTING PILES WITH PDA DURING DRIVING,  RESTRIKING,  OR REDRIVING IS 11.

FOR PILES,  SEE SECTION 450 OF THE STANDARD SPECIFICATIONS.10.

DRIVING ANALYSES.

EQUIPMENT SPECIFICATIONS TO GEOTECHNICAL ENGINEER TO PERFORM PILE

OF THE STANDARD SPECIFICATIONS.  CONTRACTOR SHALL PROVIDE THE DRIVING

PROVIDING DRIVING EQUIPMENT IN ACCORDANCE WITH SUB ARTICLE 450-3 (D)(S)

ESTIMATED ENERGY REQUIREMENT DOES NOT RELEASE THE CONTRACTOR FROM

AT LEAST 10,000 FT.-LBS. PER BLOW WILL BE REQUIRED TO DRIVE PILES.  THIS

IT HAS BEEN ESTIMATED THAT HAMMER WITH AN EQUIVALENT RATED ENERGY OF9.

90-PERCENT OF THE WEIGHT OF THE PILE.

THE ALLOWABLE UPLIFT CAPACITY SHOULD BE TAKEN AS APPROXIMATELY8.

BELOW EXISTING GRADE AND INTO MEDIUM DENSE SAND SOILS.

AXIAL RESISTANCE OF 6 KIPS PER PILE WHEN DRIVEN TO A MINIMUM OF 15 FEET

TIMBER PILES AT ALL BOARDWALK LOOKOUT BENTS HAVE A FACTORED ALLOWABLE7.

BELOW EXISTING GRADE AND INTO MEDIUM DENSE SAND SOILS.

RESISTANCE OF 5 KIPS PER PILE WHEN DRIVEN TO A MINIMUM OF 20 FEET

TIMBER PILES AT ALL BOARDWALK BENTS HAVE A FACTORED ALLOWABLE AXIAL6.

SOILS IDENTIFIED IN THE BORING LOGS.

TO MEDIUM DENSE SAND MATERIALS AND BEAR ON THE MEDIUM DENSE SAND

PILES SHOULD EXTEND THROUGH THE SOFT TO MEDIUM STIFF CLAY AND LOOSE5.

BUTT DIAMETER OR WIDTH.

PILES SHALL BE SPACED ON-CENTER NO CLOSER THAN THREE TIMES THE PILES4.

FOR PILES, SEE SECTION 450 OF THE STANDARD SPECIFICATIONS.3.

PRIOR TO CONSTRUCTION.

REGIONAL GEOTECHNICAL OPERATIONS ENGINEER FOR REVIEW AND APPROVAL

RECOMMENDATIONS ARE REQUIRED, SUBMIT THEM TO THE NCDOT EASTERN

BY THE CONTRACTOR'S GEOTECHNICAL ENGINEER. IF REVISED FOUNDATION

THESE LOADS, REVISED FOUNDATION RECOMMENDATIONS SHALL BE PROVIDED

AXIAL PILES LOADS LISTED BELOW.  IF THE FINAL DESIGN LOADS EXCEED

FOUNDATION RECOMMENDATIONS ARE BASED ON THE MAXIMUM FACTORED2.

NO.  70205155 DATED MAY 11,  2021.

THE TERRACON GEOTECHNICAL ENGINEERING REPORT;  TERRACON PROJECT

FOR FOUNDATION RECOMMENDATIONS AND DESIGN INFORMATION, REFER TO1.

Docusign Envelope ID: B4FAFAEF-E255-4135-B4CD-3D5153188901

1/21/2025






















