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REV.
2024 ROADWAY ENGLISH STANDARD DRAWINGS

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

N. C. Department of Transportation - Raleigh, N. C., Dated January 16, 2024 are applicable to this project
and by reference hereby are considered a part of these plans:

STD.NO. TITLE

DIVISION 2 - EARTHWORK

200.03 Method of Clearing - Modified Method IlI

225.02 Guide for Grading Subgrade - Secondary and Local

225.04 Method of Obtaining Superelevation - Two Lane Pavement

275.01 Rock Plating

DIVISION 3 - PIPE CULVERTS

300.01 Method of Pipe Installation (Use Details in Lieu of Standards for Sheets 1 and 2 of 2)
DIVISION 4 - MAJOR STRUCTURES

423.01 Bridge Approach Fills - Type 1 Approach Fill for Bridge Abutment

423.02 Bridge Approach Fills - Type 1A Alternate Approach Fill for Integral Bridge Abutment
DIVISION 5 - SUBGRADE, BASES AND SHOULDERS

560.01 Method of Shoulder Construction - High Side of Superelevated Curve - Method |
DIVISION 8 - INCIDENTALS

806.01 Concrete Right-of-Way Marker

806.02 Granite Right-of-Way Marker

815.02 Subsurface Drain

840.00 Concrete Base Pad for Drainage Structures

840.25 Anchorage for Frames - Brick or Concrete or Precast

840.29 Frames and Narrow Slot Flat Grates

840.35 Traffic Bearing Grated Drop Inlet - for Cast Iron Double Frame and Grates

840.45 Precast Drainage Structures

840.66 Drainage Structure Steps

846.01 Concrete Curb, Gutter and Curb & Gutter

846.04 Drop Inlet Installation in Shoulder Berm Gutter

862.01 Guardrail Placement (Use Details in Lieu of Standards for Sheets 4, 6, 12, and 14 of 15)
862.02 Guardrail Installation (Use Detail in Lieu of Standard for Sheet 5 of 9)

862.03 Structure Anchor Units (Use Details in Lieu of Standards for Sheets 6 and 8 of 9)
862.04 Anchoring End of Guardrail - for B-77 and B-83 Anchor Units

876.02 Guide for Rip Rap at Pipe Outlets

GENERAL NOTES: 2024 SPECIFICATIONS
EFFECTIVE: 01-16-2024
REVISED:

GRADE LINE:
GRADING AND SURFACING OR RESURFACING AND WIDENING:

THE GRADE LINES SHOWN DENOTE THE FINISHED ELEVATION OF THE PROPOSED
SURFACING AT GRADE POINTS SHOWN ON THE TYPICAL SECTIONS. WHERE NO GRADE LINES
ARE SHOWN, THE PROFILES SHOWN DENOTE THE TOP ELEVATION OF THE EXISTING PAVEMENT
ALONG THE CENTER LINE OF SURVEY ON WHICH THE PROPOSED RESURFACING WILL BE
PLACED. GRADE LINES MAY BE ADJUSTED BY THE ENGINEER IN ORDER TO SECURE A
PROPER TIE-IN.

CLEARING:

CLEARING ON THIS PROJECT SHALL BE PERFORMED TO THE LIMITS ESTABLISHED BY
MODIFIED METHOD III.

SEE WETLAND AND SURFACE WATER IMPACTS PERMIT FOR CLEARING RESTRICTIONS.
SUPERELEVATION:
ALL CURVES ON THIS PROJECT SHALL BE SUPERELEVATED IN ACCORDANCE WITH
STD. NO. 225.04 USING THE RATE OF SUPERELEVATION AND RUNOFF SHOWN ON THE PLANS.
SUPERELEVATION IS TO BE REVOLVED ABOUT THE GRADE POINTS SHOWN ON THE TYPICAL
SECTIONS.
SHOULDER CONSTRUCTION:

ASPHALT, EARTH, AND CONCRETE SHOULDER CONSTRUCTION ON THE HIGH SIDE OF
SUPERELEVATED CURVES SHALL BE IN ACCORDANCE WITH STD. NO. 560.01

SUBSURFACE DRAINS:

SUBSURFACE DRAINS SHALL BE CONSTRUCTED IN ACCORDANCE WITH STD. NO. 815.02 AT
LOCATIONS DIRECTED BY THE ENGINEER.

GUARDRAIL:
THE GUARDRAIL LOCATIONS SHOWN ON THE PLANS MAY BE ADJUSTED DURING
CONSTRUCTION AS DIRECTED BY THE ENGINEER. THE CONTRACTOR SHOULD CONSULT
WITH THE ENGINEER PRIOR TO ORDERING GUARDRAIL MATERIAL.

TEMPORARY SHORING:

SHORING REQUIRED FOR THE MAINTENANCE OF TRAFFIC NOT SHOWN ON THE PLANS
WILL BE PAID FOR AT THE CONTRACT PRICE FOR "TEMPORARY SHORING".

END BENTS:
THE ENGINEER SHALL CHECK THE STRUCTURE END BENT PLANS, DETAILS, AND CROSS-
SECTION PRIOR TO SETTING OF THE SLOPE STAKES FOR THE EMBANKMENT OR EXCAVATION
APPROACHING A BRIDGE.

UTILITIES:
UTILITY OWNERS ON THIS PROJECT ARE AT&T AND CHARTER.
ANY RELOCATION OF EXISTING UTILITIES WILL BE ACCOMPLISHED BY OTHERS.

RIGHT-OF-WAY MARKERS:

ALL RIGHT-OF-WAY MARKERS ON THIS PROJECT SHALL BE PLACED BY CONTRACT.
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Note: Not to Scale STATE OF NORTH CAROLINA, DIVISION OF HIGHWAYS (BR0T4
BOUNDARIES AND PROPERTY: RAILROADS: CONVENTIONAL PLAN SHEET SYMBOLS WATER:

State Line ----— Standard Gauge i cisx im/iw 51i=o RiTA rimi Woods Line N Water Manhole i))
County Line e RR Signal Milepost s Orchard 8 & & 8 Water Meter
Township Line - - Switch ] Vineyard Vineyard Water Valve ®
SWITCH
City Line — RR Abandoned - EXISTING STRUCTURES: Water Hydrant "i’)
Reservation Line , , RR Dismantled — MAJOR: U/G Water L!ne Test Hole (SUE - LOS A)* —
Property Line Bridge, Tunnel or Box Culvert T J/G Water Line (SUE - LOS B)” T
P | RIGHT OF WAY & PROJECT CONTROL.: fidge, Tunnel or Box Culver UIG Water Line (SUE - LOS C)* N
Existing Iron Pin (EIP) 2 Primary Horiz Control Point O Bridge Wing Wall, Head Wall and End Wall — ) coxe mw |
Computed Property Corner X Primary Horiz and Vert Control Point ® MINOR: U/G Water Line (SUE -'LOS D) —
Existing Concrete Monument (ECM) G Secondary Horiz and Vert Control Point ‘ Head and End Wall 7 _CTC_"W_ S Above Ground Water Line
Parcel / Sequence Number @ Vertical Benchmark X Pipe Cuvert —m™m™@™@™@™@8m ™ T¥V Pedestal
Existing Fence Line —x x X— Existing Right of Way Monument /\ Footbridge e —— ~ edesia
Proposed Woven Wire Fence o Proposed Right of Way Monument A Dramage Box: Catch Basm, Dl or JB DCB TV Tower ®
5 4 Chain Link F (Rebar and Cap) Paved Ditch Gutter U/G TV Cable Hand Hole Bl
ropose ain Link Fence . Proposed Right of Way Monument
U/G TV Test Hole (SUE - LOS A)* b 4
Proposed Barbed Wire Fence S (Concrete) ® Storm Sewer Manhole © ( i )
Existing Wetland Boundary e Existing Permanent Easement Monument — & Storm Sewer : U/G TV Cable (SUE - LOS B) T T T
Proposed Permanent Easement Monument — @® UTILITIES: U/G TV Cable (SUE - LOS C)* I
Proposed Wetland Boundary s (Rebar and Cap) . » , _ .
£y isting End 4 Animal Bound N ) P * SUE - Subsurface Utility Engineering U/G TV Cable (SUE - LOS D) "
Esttfng Endangered lenlaB ou(l; ary Existing C/A Monument A LOS - Level of Service - A,B,C or D (Accuracy) U/G Fiber Optic Cable (SUE - LOS B)Y —— - ———wm———
xisting Endangered Plant Boundar ere — :
Existing Historig Property Boundaryy Eroposej gﬁ monumen: ((R;ebar atnd - A o ® J/G Fiber Optie Gable (SUE - LOS ©F T
e ropose onument (Concrete ioti
2l | POSEE nt{ ) ® Existing Power Pole U/G Fiber Optic Cable (SUE - LOS D)* wro
Known Contamination Area: Soil "ML s — XL —s— Existing Right of Way Line - Proposed Power Pole d
. L s : : ™\ GAS:
Potential Contamlnétlon Area: Soil s MK s Pr?pésed Right of Way L'ne. \Jéw Existing Joint Use Pole - Gas Valve O
Known. Contamln.atloh Area: Water - —w— ¥ —w— Emstmg C(J)(():ntr(t)l Tf ,?c';cess L|Ir_1.e NV Proposed Joint Use Pole _6_ Gas Meter o
Potentlall Contar.nlnatlon Area: Water. — @, PFOPOSGd Rgf:/\;o Od C;Ciﬁs Iné ﬁ@w\ Power Manhole ® U/G Gas Line Test Hole (SUE - LOS A)* — @
Contaminated Site: Known or Potential —— ﬁ X?X E;?Siﬁ]seEasemeiT L Ine Yoy Power Line Tower X U/G Gas Line (SUE - LOS B)* e .
SUILDINGS AND OTHER CULTURE- Pro osged Temporary Construction Easement E Power Transformer U/G Gas Line (SUE - LOS C) T
- E
Gas Pump Vent or U/G Tank Cap O P porary _ U/G Power Cable Hand Hole i U/G Gas Line (SUE - LOS D)* °
Sj o Proposed Temporary Drainage Easement TDE _ /6 Gos
o i Proposed Permanent Drainage Easement H-Frame Pole Above Ground Gas Line
o PDE : .
\éVeII Il Mi ,:; Proposed Permanent Drainage/Utility Easement DUE S;g Eower Il:!ne ngtEHOLZ(gléE TLOSA) L _(f)_ L SANITARY SEWER:
mall Mine 5 4P ¢ Utility E t ower Line ( - ) Sanitary Sewer Manhole
Foundation ropose ermanen IIII y Easemen PUE U/G Power Line (SUE - LOS C)* B — Sanitary Sewer Cleanout @
Area Outline I | Eropose: Zerr']ﬁoix U;'“ty Easetment TUE U/G Power Line (SUE - LOS D)* . U/G Sanitary Sewer Line s
Cemetery 1 roposed Acrial LHILY Easemen AUE TELEPHONE: Above Ground Sanitary Sewer 278 Sonffory Sewer
Building L ROADS AND RELATED FEATURES: Existing Telephone Pole .- SS Force Main Line Test Hole (SUE - LOS A)* ®
School |—_L| Existing Edge of Pavement — Proposed Telephone Pole -O- SS Force Main Line (SUE - LOS B)* ——— —— — —rss— — —-
Church & Existing Curb — Telephone Manhole ® SS Force Main Line (SUE - LOS C)* C s — —
Dam Proposed Slope Stakes Cut ———f - Telephone Pedestal SS Force Main Line (SUE - LOS D)*
HYDROLOGY: Proposed Slope Stakes Fill ———f - Telephone Cell Tower Y MISCELLANEOUS:
Stream or Body of Water Proposed Curb Ramp U/G Telephone Cable Hand Hole Fid Utility Pole °
Hydro, Pool or Reservoir B B Existing Metal Guardrail — U/G Telephone Test Hole (SUE - LOS A)* — b d Utility Pole with Base B
Jurisdictional Stream 1S o Proposed Guardrail T T T U/G Telephone Cable (SUE -LOSB) — - - ——1— — — - Utility Located Object o)
Buffer Zone 1 57 1 Existing Cable Guiderail I 0 o U/G Telephone Cable (SUE - LOS C)* I Utility Traffic Signal Box 5
Buffer Zone 2 BZ 2 Proposed Cable Guiderail i1 1« U/G Telephone Cable (SUE - LOS D) ' Utility Unknown U/G Line (SUE - LOS B)* —
Flow Arrow - Equality Symbol ) U/G Telephone Conduit (SUE - LOS B)* —— - ———r———- U/G Tank; Water, Gas, Oil
Spring o — VEGETATION: U/G Telephone Conduit (SUE - LOS D)* ¢ A/G Tank: Water, Gas, Oil
Proposed Lateral, Tail, Head Ditch 9?_%“%- Single Shrub o U/G Fiber Optics Cable (SUE - LOS C)* — —TR— — — Abandoned According to Utility Records —— AATUR
False Sump <> Hedge 0000000aannnnnney U/G Fiber Optics Cable (SUE - LOS D)* T Fo End of Information E.O.L
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PAVEMENT SCHEDULE

(FINAL PAVEMENT DESIGN)

C1 PROP. APPROX. 1.5" ASPHALT CONCRETE SURFACE COURSE, TYPE S$9.5C,
AT AN AVERAGE RATE OF 168 LBS. PER SQ. YD.
co PROP. APPROX. 3" ASPHALT CONCRETE SURFACE COURSE, TYPE S$9.5C,
AT AN AVERAGE RATE OF 168 LBS. PER SQ. YD. IN EACH OF TWO LAYERS.
PROP. VAR. DEPTH ASPHALT CONCRETE SURFACE COURSE, TYPE S9.5C,
C3 AT AN AVERAGE RATE OF 112 LBS. PER SQ. YD. PER 1" DEPTH TO
BE PLACED IN LAYERS NOT TO EXCEED 2" IN DEPTH.
D1 PROP. APPROX. 4" ASPHALT CONCRETE INTERMEDIATE COURSE, TYPE I19.0C,
AT AN AVERAGE RATE OF 456 LBS. PER SQ. YD.
PROP. VAR. DEPTH ASPHALT CONCRETE INTERMEDIATE COURSE, TYPE I19.0C,
D2 AT AN AVERAGE RATE OF 114 LBS. PER SQ. YD. PER 1" DEPTH TO
BE PLACED IN LAYERS NOT LESS THAN 215" IN DEPTH OR GREATER
THAN 4" IN DEPTH.
E 1 PROP. APPROX. 4" ASPHALT CONCRETE BASE COURSE, TYPE B25.0C,
AT AN AVERAGE RATE OF 456 LBS. PER SQ. YD.
PROP. VAR. DEPTH ASPHALT CONCRETE BASE COURSE, TYPE B25.0C,
ED AT AN AVERAGE RATE OF 114 LBS. PER SQ. YD. PER 1" DEPTH TO
BE PLACED IN LAYERS NOT LESS THAN 3" IN DEPTH OR GREATER
THAN 515" IN DEPTH.
J1 PROP. 8" AGGREGATE BASE COURSE.
R1 SHOULDER BERM GUTTER.
T EARTH MATERIAL.
U EXISTING PAVEMENT.
V 2.5" MILLING.
W WEDGING EXISTING PAVEMENT (SEE WEDGING DETAIL).
Y SINUSOIDAL RUMBLE STRIPS (SEE ROADWAY SPECIAL DETAILS).
NOTE: ALL PAVEMENT EDGE SLOPES ARE 1:1 UNLESS SHOWN OTHERWISE.

10

ORIGINAL GROUND
3:7

May

ORIGINAL GROUND

4
VAR. 3'] TO 6.7

SEE PLANS
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.SS SEC N @ ___________ l
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—L- STA. 30+ 65.00 TO STA.31+75.53
LLl
@ _L- NC 53 Z
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** NOTE: 2:1 (OR STEEPER) SLOPES
USED WITH ROCK PLATING

VMATCHLINE
89’
3
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n ORIGINAL GROUND

GRADE TO THIS LINE

DETAIL A

USE DETAIL A IN CONJUNCTION
WITH TYPICAL SECTION NO.2 & 3

—L- STA.17+10.07 TO STA.18+86.33
—-L- STA. 20+90.08 TO STA.22+05.00

ORIGINAL GROUND




Docusign Envelope ID: C2DA00DF-80E1-8AEF-83E2-50C1DOFDDC75

11/14/23
@ L NC 53 Z 4RDI ZA-7
: NORTH CAROLINA
I DEPARTMENT OF TRANSPORTATION
= * 9' W/GUARDRAIL PENDER COUNTY
-Iol 61 ]21 61 ]2' ]2' % 6' * @
- e I S | ] by
DIVISION 3 '
ROADWAY DESIGN
ORIGINAL GROUND ENGINEER
—~— o R
3: [: O 5 A /////
o T i
0.02 0.02- = 5 SEAL : 2
L= = . 03300 : =
o, 2NN &
% : (ses VAR b 2R
ORIGINAL GROUND VAR 3.7 7 ] - L” \@ E Co& 15,7 I
: ECT/ qu PAVEMENT DESIGN
GRADE TO THIS LINE ) Dov\h(Sl\g\n\c-.‘\d\L.-HA”/////
O \’\ /////
TYPICAL SECTION NO. 3 [ b, Y
\\\\ 2D2\ BCA49E™’ ,%(’/: /:
= SEAL =
= —L- STA.17+39.28 TO STA.19+06.50 (BEGIN BRIDGE) ** NOTE: 2:1 (OR STEEPER) SLOPES ORIGINAL GROUND S oS o0445%0 < =
= ** NOTE: 2:1 (OR STEEPER) SLOPES —L- STA. 20+ 61.50 (END BRIDGE) TO STA.25+00.00 USED WITH ROCK PLATING = NS S
L 6’ 3.5 USED WITH ROCK PLATING TN s
o Y - A AN
g 81413056
— :IEISSIZSI — PREPARED BY
R1 & CDM &5
C2 C\i —L- NC 53 —LDET- NC 53 smlth g:ilteelgshéoNC 27612-4461
002> % oy _wPHEBEEEGEE NCCOANo F-1255
PRI ey 2. % ’
~ VAR.0'TO 12’ +4 | VAR 0'TO 15" WIDENING REMAINS 67 WGUARDRALL PAVEMENT SCHEDULE | .
6”\® —— o e oy — (FINAL PAVEMENT DESIGN) / \\ NG Dept of Transporaton
RNl 3" ORIGINAL GROUND - -—— —— & ‘ R
1.5" 89.5C -
GRADE TO THIS LINE C1 > > DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED
VAR.
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EXIST EXIST P.S. c2 3" $9.5C
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- N ‘ . .
_L- STA.17+10.07 TO STA.18+86.33 e 775
—L- STA. 20+90.08 TO STA.22+05.00 1” SEcr 37
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VAR. WIDTH & LOCATION - Ong
SEE_PLANS Y
(24’ SHOWN)
ORIGINAL GROUND
D2 VAR. I19.0C
TYPICAL SECTION NO. 4
FOR FILL SLOPES 2:1 (OR STEEPER) USE
MODIFIED REINFORCED SOIL SLOPE
—LDET- STA. 10+00.00 TO STA.12+07.78 PER GEOTECH RECOMMENDATIONS E1 4" B25.0C
—LDET- STA. 25+49.70 TO STA.29+08.97 SHOWN ON SHEET 2G-1
E2 VAR. B25.0C
[IL -L- NC 53 []L—LDET— NC 53
J1 8" ABC
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el T
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— R1 SHOULDER BERM
Y ! r % GUTTER
12 12 6
B p S I R
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_ east PO | EXIST. poINT | VAR... VAR... 0.0
- C _ ‘ A Ky ‘{4
R > 504,' /5. V 2.5" MILLING
\\\\ )u( OSS/ 70
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—_ 6 Cry 27
VAR. WIDTH & LOCATION - ERE N ‘Op,
SE,E PLANS ~ TN T e T S, W WEDGING
(24" SHOWN) GRADE TO THIS LINE
ORIGINAL GROUND
TYPICAL SECTION NO. 5 Y RUMBLE STRIPS
FOR FILL SLOPES 2:1 (OR STEEPER) USE
MODIFIED REINFORCED SOIL SLOPE .
—LDET- STA.12+07.78 TO STA.13+07.20 PER GEOTECH RECOMMENDATIONS EQXEgEN;ngﬁEO%gEﬁS’E?E 1:1
—-LDET- STA. 22 +99.00 TO STA.25+49.70 SHOWN ON SHEET 2G-1
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ORIGINAL GROUND
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[]L—LDET— NC 53

12’ 12’

* REMAINS 6’ W/GUARDRAIL

@-L- NC 53
-
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GRADE TO THIS LINE

TYPICAL SECTION NO. 6

6'*
VAR.
2'-3'
P.S.
0.0
)u( *oss gf o)
6" 507./3 ]

ORIGINAL GROUND

FOR FILL SLOPES 2:1 (OR STEEPER) USE
MODIFIED REINFORCED SOIL SLOPE
PER GEOTECH RECOMMENDATIONS
SHOWN ON SHEET 2G-1

—LDET- STA.18+85 +/~ (END BRIDGE) TO STA.22+99.00
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TYPICAL SECTION NO. 7

_L- STA.19+06.50 (BEGIN BRIDGE) TO STA.20+61.50 (END BRIDGE)
_LDET- STA.15+85 +/ (BEGIN BRIDGE) TO STA.18+85 +/ (END BRIDGE)

NOTES: SEE STRUCTURE PLANS FOR STRUCTURE CONSTRUCTION DETAILS
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DOCUMENT NOT CONSIDERED FINAL
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PAVEMENT SCHEDULE
(FINAL PAVEMENT DESIGN)
C1 1.5" S$9.5C
C2 3" $9.5C
C3 VAR. S9.5C
D1 4" 119.0C
D2 VAR. I19.0C
E1 4" B25.0C
E2 VAR. B25.0C
J1 8" ABC
R1 SHOULDER BERM
GUTTER
T EARTH MATERIAL
U EXISTING PAVEMENT
V 2.5" MILLING
W WEDGING
Y RUMBLE STRIPS
PAVEMENT EDGE SLOPES ARE 1:1
UNLESS SHOWN OTHERWISE.




Docusign Envelope ID: C2DA00DF-80E1-8AEF-83E2-50C1DOFDDC75

11/14/23

BR-0174

4RD1 | 28l

NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
PENDER COUNTY
l NAD 83

NA 2011 -

74
/ DIVISION 3 '
@ ROADWAY DESIGN
@ ENGINEER
s.gnw)\, Wi /,// /
[;Q% FB4§6 ////
S5 osEal : oz
- - 033400 - =
B SO
BEGIN DETOUR BRIDGE % ”G’Nﬁéyéf\\\
9_ -LDET- POT STA. 15+85 +/- ELI\IID[I)E_Ili_)EI;I'C())_ll_Jg{TBARh%GSEF) ; ///8;//2/2;55\‘(4\\\ \
- - . + +/-
m HYDRAULICS
o A vl ENGINEER
o Q Ny
o [Q\| Docus@,}\edb A R
o <t [ S e\?
+ //
= END DETOUR WIDENING g — 3 ﬁa@%ﬁm“‘” % g //:
BEGIN DETOUR WIDENING 0 BEGIN DETOUR GRADE 3} o‘g Eif SEAL E
-LDET- PC STA. 10+00.00= O -LDET- POC STA. 12+07.78= = N s 03802 Sas
-L- POT STA. 12+55.94 Dl' -L- POT STA. 14+63.26, 11.98' RT — cc\1> c///%;,gf%/m@%\ &@g
L|'l'-'l D_ O “, //7) N%&\ \\\\
1 /// \\\
-l - o 8/4] ébéé
| L !
1 ) - PREPARED BY
3 4
_I CDM Smith Inc.
1 ('\l CDM glﬁg ;’g{r}klake Avenue
o ~ _Smith i vz
N
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-L- +40.00
49.81 (RT) L~ 400.00 CL. Il RIP RAP
88 (RT) 145 Tons CL. Il RIP RAP
165 Sq. Yds. 125 Tons

Geotextile 140 Sq. Yds.
(ROADWAY PAY ITEM) Geotextile

(ROADWAY PAY ITEM)

-L- +30.00
50 (RT) & EX. RIW

50 (RT)

©

CUR DATA -LDET- CUR DATA -LDET- CUR DATA -LDET-
Plc 11+59.69 Plc 14+04.74 Plc 24+77.64
Ac = 10°08'22.5" (RT) | Ac =05°29'03.7" (LT) | Ac = 28°01'56.0" (RT)
D = 03°10'59.2" D =03°10'59.2" D = 03°10'59.2"
Lc = 318.54 Lc =172.30 Lc = 880.66
Tc = 159.69 Tc = 86.21 Tc = 449.33
R = 1,800 R = 1,800 R = 1,800
SE = 0.030 SE =0.030 SE = 0.040
RO =67.5 RO =67.5 RO =90
DS =45 DS =45 DS =45
BM-1 NOTE: BENTS FOR THE DETOUR STRUCTURE
-L- STA.19+26.70 FOR -L- PLAN, SEE SHEET NO. 4 SHOULD NOT BE PLACED WITHIN 10 FT.
103.80' LT EL. 13.54’ FOR -L- PROFILE, SEE SHEET NO. 6 OF THE STREAMBANK TO MINIMIZE
BENCHTIE IN 12" OAK FOR —LDET- PROFILE, SEE SHEET NO. 2B-3 POTENTIAL DEGRADATION OF THE BANKS.
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END DETOUR GRADE
BEGIN DETOUR WIDENING

0O
AN

NAD 83
NA 2011

g\l— = -L- +50.00
46.68 (RT)
P
—\
N
P
-
-L- +50.00
80 (RT)

CUR DATA -LDET-
Plc 24+77.64
Ac = 28°01'56.0" (RT)
D = 03°10'59.2"
Lc = 880.66
Tc = 449.33
R = 1,800
SE = 0.040
RO =90
DS =45

-LDET- POC STA. 25+49.70=
-L- POC STA. 28+15.75, 10.96' RT

SPECIAL "V" DITCH
SEE DETAIL A

POE 29+03 o,

-L- +30.00

65 (LT)
-L- +30.00
50.18 (LT)

-L- +15.00

PDE

50.46 (LT)

-L- +20.00
49.97 (RT)

END DETOUR WIDENING
-LDET- PT STA. 29+08.97=
-L- POC STA. 31+75.53

DETAIL A
SPECIAL 'V’ DITCH
( Not to Scale)
Front
Ditch
Natural ‘9.'/0 ‘ X Slope
- 5
Ground f/oflerD o
‘ Min. D= 1 Ft.

FROM -LDET- STA.22+50 TO STA.27+00 RT

BM-1
FOR -L- PLAN, SEE SHEET NO. 5 -L- STA.19+26.70
FOR -L- PROFILE, SEE SHEET NO. 6 103.80' LT EL. 13.54'
FOR -LDET- PROFILE, SEE SHEET NO. 2B-3 BENCHTIE IN 12" OAK
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UNLESS ALL SIGNATURES COMPLETED
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Docusign Envelope ID: B21E219A-3B24-82E8-82C2-AD408A900639

See Table 1 within Rumble Strip
Policy for Design Guidance
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NOTES:

1) Specification in table taken from MNDOT Research Project Final Report 2016-23: Sirwsoidsal Rumble Strip lDesign (ptimizotion Study By: Terhosr et. al, June 2016
2) USING A VACUUM, REMOVE ALL DEBRIS FROM THE MILLINGS JUST PRIOR TO PLACING ANY PAVEMENT MARKINGS.

3) ENSURE GLASS BEADS ARE SPREAD UNIFORMLY OVER THE ENTIRE SURFACE OF THE PAVEMENT MARKING MATERIAL.
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PROJECT REFERENCE NO. SHEET NO.

BR-0174 2B-5
See Table 2 within Rumble Strip CZDU)
Policy for Design Guidance —
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PROJECT REFERENCE NO. SHEET NO.
BR-0174 2B-6
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UNSUITABLE MATERIAL FOUNDATION

PIPE IN TRENCH

PROJECT REFERENCE NO. SHEET NO.

BR-0174 2C-1
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=== =
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P
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GEOTEXTILE \—

- — =y —- - —- - - - - e — - — f— = =y — L
—

—

Hn=n=ni=l'= = ==1I1= Hn=n=ni=ll'=

COMPACT AFTER

w11 PIPE IS PLACED LLs N : =y
= & PRIOR TO Z i
PLACEMENT OF
HMIZTHE g ZH=n 1= =tz il FILL =M= | === 0 ==l
I.D. /6 MIN. AS DIRECTED
NOT LESS THAN 6" MIN. O.D. MIN. O.D. BY ENGINEER

ROCK FOUNDATION BT N ORE AN 12

%" PER FOOT OF 'H'

PIPE ABOVE GROUND

UNSUITABLE MATERIAL FOUNDATION

GENERAL NOTES:

I.D.
O.D.
H

= THE MAXIMUM HORIZONTAL INSIDE DIAMETER DIMENSION.
= THE MAXIMUM HORIZONTAL OUTSIDE DIAMETER DIMENSION.

= THE FILL HEIGHT MEASURED VERTICALLY AT ANY POINT
ALONG THE PIPE FROM THE TOP OF THE PIPE TO THE TOP
OF THE EMBANKMENT AT THAT POINT.

APPROVED SUITABLE LOCAL MATERIAL.

TAKE CARE TO FULLY COMPACT HAUNCH ZONE OF PIPE BACKFILL.

LOOSELY PLACED SELECT MATERIAL CLASS III OR CLASS II, TYPE 1
FOR PIPE BEDDING. LEAVE SECTION DIRECTLY BENEATH PIPE

UNCOMPACTED AS PIPE SEATING AND BACKFILL WILL
ACCOMPLISH COMPACTION.

DO NOT OPERATE HEAVY EQUIPMENT OVER ANY PIPE CULVERT UNTIL THE PIPE CULVERT HAS
BEEN PROPERLY BACKFILLED AND COVERED WITH AT LEAST 3 FEET OF APPROVED MATERIAL.

REFER TO NCDOT PIPE MATERIAL SELECTION GUIDE AND STANDARD SPECIFICATIONS
FOR ALLOWABLE PIPE FILL HEIGHTS AND PIPE SPECIFICATIONS.

SPRINGLINE OF PIPE

SELECT BACKFILL MATERIAL CLASS III OR CLASS II, TYPE 1
ABOVE AND BELOW SPRINGLINE.

UNDISTURBED EARTH MATERIAL

SELECT MATERIAL CLASS V OR VI FOR FOUNDATION CONDITIONING. ENCAPSULATE
WITH TYPE IV GEOTEXTILE AS DIRECTED BY THE ENGINEER.
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Docusign Envelope ID: C2DA00DF-80E1-8AEF-83E2-50C1DOFDDC75

PROJECT REFERENCE NO. SHEET NO.

BR-0174 2C-2
TOP OF FILL ﬁ TOP OF FILL ﬁ =
TOP OF FILL ﬁ @) (>I_)
Je]
I I I =<
i —— —— SxTOU
GROUND LINEj H — ﬂD LINET H — GROUND LINET H — L El) o Z
=i ==l I—IE ___X'___' ________ _=I_-7m=-'_:m_=_=m;u = =1 =n=n 17_—;', IEi———— e e ﬁm_::_'llls_:m;u = m =1 === ___X___ _________ =IMNM=N==1 = W <C = LL L
" ' 2\ e — L
COMPACT AFTER: = COMPACT AFTER | I LLJ
—— i PIPE IS PLACED L L ——<3Z/ PIPEISPLACED | (nj|= =<2
& PRIOR TO * = _LL\::L_\E\"L,— & PRIOR TO O«
f PLACEMENT OF TYPE 4a * = PLACEMENT OF OO R
FILL B COARCSRRTR IR b : . GEOTEXTILE R i FILL > (lL)
_.°-.. ° AP IPRPYS .' 0'....“°.c .° hd =°o N .O.,‘ ..:. ..- .o..°:'o'....°.o. ..;-'7 -
1PIIIRIIRRELLEREEKRRELRLKXK 1.D. /6 MIN. 1 11 RRRRRERIRIRRX RIS I= ==
t KRR NOT LESS L = RRRRRRRREREILRRRREEERKS o —
I.D. /6 MIN. 1.D. /6 MIN I'l;/”?l”_f_ M= = 0 === THAN 6 IWEN=N= o =1H=n 1= (1 =lp=I= EARTH w0
NOT LESS THAN 6" 0.D. + 3' NOT LESS THAN & Y4" PER FOOT OF 'H' O
o = / BUT NOT LESS THAN 12"
ROCK - 0.D. + 3' _ NOR MORE THAN 24" O.D. + 3' __|
—
AS DIRECTED BY ENGR.
NORMAL EARTH FOLRDATION FITIOPCEK ;ICGUTIFEE-II_\II(CDZII\'—I UNSUITABLE MATERIAL FOUNDATION
TOP OF FILL ﬁ TOP OF FILL ﬁ TOP OF FILL ﬁ O
o |
\ A A
— — — O <
— H H B — H w
— —
_ Z
Z <
GROUND LINE -
GROUND LINE GEoTex = ())
GEOTEXTILE <
N AN r— ey &
_ g e —_ \ RN ——— o Z W
1= === =i = 1] ‘ ey 2 1= === 'a) 0
=== R T Ty = COMPACT AFTER = o
__Il By § Ry — | | ,.:'l'.- etoo =" =T === =.-.... AR ...” et . '.:"f'- PIPE IS PLACED et ‘ .,:_.......'IT' _I m D—
* S %0705 7 2 2 %00 0502020297020 029 & PRIOR TO =PRRRRSIIR I I K XK S = i
| I (ERARRRRRRRLRLRRRLIRKS PLACEMENT OF (ERRRRRARRELELLIIRRRLIKS <p O
NOT LESS THAN 6" HIZN= === 1 =ln=1ul FILL |_ —
COMPACT AFTER 0. 4o 1.D. /6 MIN 1.D. /6 MIN. AS DIRECTED |WI k= (9
.D. + 2 i ' " , NOT LESS THAN 6" BY ENGINEER —
PIPE IS PLACED — ~ NOT LESS THAN 6% | 0.D.+ 2 — 1,0 PER FOOT OF 'H 0 o oY
& PRIOR TO 2 >
PLACEMENT OF BUT NOT LESS THAN 12" L.
NORMAL EARTH FOUNDATION ROCK FOUNDATION NOR MORE THAN 24" <
FILL PIPE ABOVE GROUND UNSUITABLE MATERIAL FOUNDATION =0
O
< Q
GENERAL NOTES: @)
I.D. = THE MAXIMUM HORIZONTAL INSIDE DIAMETER DIMENSION. DO NOT OPERATE HEAVY EQUIPMENT OVER ANY PIPE CULVERT UNTIL THE PIPE CULVERT HAS Y o R AL LT
0.D. = THE MAXIMUM HORIZONTAL OUTSIDE DIAMETER DIMENSION. BEEN PROPERLY BACKFILLED AND COVERED WITH AT LEAST 3 FEET OF APPROVED MATERIAL. I @v%y}& L /Z"a
H = THE FILL HEIGHT MEASURED VERTICALLY AT ANY POINT REFER TO NCDOT PIPE MATERIAL SELECTION GUIDE AND STANDARD SPECIFICATIONS = 5 %,.-@@ R “E
ALONG THE PIPE FROM THE TOP OF THE PIPE TO THE TOP FOR ALLOWABLE PIPE FILL HEIGHTS AND PIPE SPECIFICATIONS. m = §°Q SEAL ( =
OF THE EMBANKMENT AT THAT POINT. S =i 033144 ies
— et v, S~
SPRINGLINE OF PIPE '@,’o 'f@lN&@' *{:5
— APPROVED SUITABLE LOCAL MATERIAL. SELECT BACKFILL MATERIAL CLASS III OR CLASS II, Ul MR
BELOW SPRINGLINE. ";7:/.2.(;.2-5\\“
TAKE CARE TO FULLY COMPACT HAUNCH ZONE OF PIPE BACKFILL.

=1

LOOSELY PLACED SELECT MATERIAL CLASS IIT OR CLASS II, TYPE 1
FOR PIPE BEDDING. LEAVE SECTION DIRECTLY BENEATH PIPE
UNCOMPACTED AS PIPE SEATING AND BACKFILL WILL
ACCOMPLISH COMPACTION.

UNDISTURBED EARTH MATERIAL

SELECT MATERIAL CLASS V OR VI FOR FOUNDATION CONDITIONING. ENCAPSULATE
WITH TYPE IV GEOTEXTILE AS DIRECTED BY THE ENGINEER.
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Docusign Envelope ID: C2DA00DF-80E1-8AEF-83E2-50C1DOFDDC75

LANE  3i_

™\

(50:1 TAPER) -

- X - 28" MIN.
STRUCTURE
ANCHOR UNIT 50:1 OR FLATTER FLARE RATE GUARDRAIL END UNIT 3'| 25"
PARALLEL TO TYPE TL-3 or TL-2 TAPER

\STRUCTU RE

_X_\__ _________________________________________________________________________________

PROJECT REFERENCE NO. SHEET NO.

BR-0174 2C-3

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

/T O

—— ——————— ——————— —— ——— ——— — —— — — — — — — —
’,'
— —

USE FLARE RATE AS THE CONTROL IF THE "N1" DISTANCE IS NOT OBTAINED.
("Nl" IS BASED ON SHOULDER WIDTHS IN THE ROADWAY DESIGN MANUAL)

SEE STD. 862.03 FOR STRUCTURE ANCHOR UNITS

FOR POSTED SPEEDS > 45MPH USE GREU TYPE TL-3
FOR POSTED SPEEDS < 45MPH USE GREU TYPE TL-2

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

N, N, +1°
— 3 > ]
STRUCTURE ‘
ANCHOR UNIT _| 50:1 OR FLATTER _| GUARDRAIL END UNIT |3'[ 25"
PARALLEL TO FLARE RATE TYPE TL-3 or TL-2 ' TAPER
LANE X (50:1 TAPER) 28" MIN

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

ROADWAY DETAIL DRAWING FOR
GUARDRAIL PLACEMENT

Cg 3 "*““"""'m A,
/
&mﬁm{{z(% Sf0¢ % ’

\\

£ = sen i ’E
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Docusign Envelope ID: C2DA00DF-80E1-8AEF-83E2-50C1DOFDDC75

TOTAL
SHOULDER

— WIDTH |
N

EDGE OF

LANE \

L]

-
N

C

FILL SECTION

EDGE OF

LANE \

TOTAL
SHOULDER

— WIDTH
N 3

VARIABLE SLOPE

| r——
j{ J’ “~\ -~

~ ~

= [NORMAL DITCH SLOPE

CUT SECTION

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

=

WARRANT POINT

LENGTH OF NEED 28'-0" MIN.
PAY LIMITS GUARDRAIL END UNIT TYPE TL-3 or TL-2 3'-0} 25'-0"
50:1 TAPER MIN‘
oz SHOULDER LINE lz. or T
g g T : i B BB L 8l apeg T
_________ g T SRR L. B

FOR POSTED SPEEDS > 45mph USE GREU TYPE TL-3
FOR POSTED SPEEDS < 45mph USE GREU TYPE TL-2

DETAIL OF BEGINNING OF GUARDRAIL IN CUT OR FILL SECTION

LEDGE OF LANE

L2' OR 4' PAVED SHOULDER
10' PAVED SHOULDER

4@mm TRAFFIC

PROJECT REFERENCE NO. SHEET NO.

BR-0174 2C-4

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION
DIVISION OF HIGHWAYS
RALEIGH, N.C.

GUARDRAIL PLACEMENT
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Docusign Envelope ID: C2DA00DF-80E1-8AEF-83E2-50C1DOFDDC75

PROJECT REFERENCE NO.

SHEET NO.

BR-0174

2C-5

=
Cw
>
<<= .
= Lo
F'|<:><:) .
co%T
NOTE: IF EXISTING GUARDRAIL IS LOWER THAN 29" s, USE AN ADDITIONAL 12'-6" LONG SECTION OF GUARDRAIL, LLI g:: <ZE L I"
FOR EVERY 1" OF HEIGHT DIFFERENCE, TO TRANSITION FROM EXISTING GUARDRAIL TO PROPOSED 31" GUARDRAIL. ZECDQCCDCD
- =]
SOmnI
= ~T
=
m D
O

PROPOSED 31" MOUNTING HEIGHT FOR GUARDRAIL

B OR GREU | 25'-0" GUARDRAIL MOUNTING HEIGHT TRANSITION | EXISTING 29" GURADRAIL MOUNTING HEIGHT -
o 3’_11/2’!‘I4 6’_3” e 3’_11/2H‘ B 3’_11/2H e 6’_3" L 3’_11/2”‘I4 3’_11/2N‘I4 6!_3” L 3’_11/211‘ B 6,'3” L 6!_3” v
S — — = — = — = = Ca) = Ca)
< -=-| - ) =] o- -=-I Q- = ‘- -°.| ) = -o "g"l -i "!"I —
I - P— - — P | - -5 ==l — =
R 31" IW 59" {T
Y L1 Y GROUND | |

LEVEL

W-BEAM MIDSPAN
PANEL SPLICE

ELEVATION VIEW

ROADWAY DETAIL DRAWING FOR
GUARDRAIL INSTALLATION

09

TRANSITION FROM 29" TO 31" W-BEAM GUARDRAIL MOUNTING HEIGHT E§§§%@%

z% 033144

~ .o
0 ...

‘& O ..'o o
"’[€ ®%cecoece®’
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Docusign Envelope ID: C2DA00DF-80E1-8AEF-83E2-50C1DOFDDC75

PAY LIMITS

THRIE BEAM GUARDRAIL 'NESTED'

FIELD VERIFY

(ONE RAIL INSIDE ANOTHER)

%" THICK PORTABLE CONCRETE BARRIER
FRONT PLATE
\ EXISTING CONC. EXISTING BRIDGE END POST
| /_ BRIDGE RAIL
| ¥y
31"

END SHOE
CONNECT PLATES TO FIRST DOUBLE POST

%" X 1'-7" X 1'-8"
BACK PLATE

4 @ 7/8" DIA. X 1'-2" BOLTS AND
NUTS W/ 2 GALV. WASHERS EACH

e

/GU'I'I'ER LINE

PARAPET WIDTH

(MAX. WIDTH 15")

BOLT THRU
BRIDGE RAIL  BRIDGE END POST ANCHORAGE
BRIDGE POST\ /_ _\ PORTABLE CONCRETE BARRIER ~ SYSTEM
FIELD VERIFY :l: } ) g | \ (5
A ————— s ]
1

5" X 1'-7" X 1'-8"
FRONT PLATE

STD. STEEL SPACER
GUTTER LINE
STD STEEL SPACER TUBE(S)

ALTERED STEEL SPACER TUBE (SEE INSET "A")

TUBE

BOLTED TO GUARDRAIL ONLY

A36 WITH

BOLTED TO GUARDRAIL ONLY

7 WELDED 78" DIA.

4 - 7/8" DIA. BOLTS & NUTS

AT CORNERS OF PLATE TYP. _\ BRIDGE RAIL

—_ 78" DIA.
— 8
TOP OF f) T o \\ BOLTS &
PARAPET A\

ELEVATION VIEW

GENERAL NOTES:

1. USE NUTS, BOLTS, AND WASHERS CONFORMING TO THE REQUIREMENTS OF A.S.T.M. A-307 AND

GALVANIZED IN ACCORDANCE WITH SECTION 1076 OF STAND. SPECS.

wWN

ul b

STUDS WITH NUTS _ EXIST. CONCRETE

10 GA. END SHOE

PLAN VIEW

8" THICK PLATE

¢ OF GUARDRAIL
K 34" DIA. HOLE

6"

74"

NUTS\

TOP OF
PARAPET
2
—_— _—— ﬂ -,

—1" X 1" BAR |

SECTION VIEW

GUARDRAIL MAY BE INSTALLED AGAINST BRIDGE RAIL WITHOUT SPACER TUBES.

DO NOT DRILL BRIDGE RAIL IN ORDER TO INSTALL GUARDRAIL ANCHOR
USE THIS DETAIL ONLY FOR BRIGES WITH POST AND BEAM TYPE RAIL.

O o0 N

BEYOND FACE OF POST.

10. PROVIDE SHOP DRAWINGS OF THE PLATES TO THE ENGINEER FOR APPROVAL BEFORE FABRICATING

THE PLATES.
11. LAP JOINTS IN THE DIRECTION OF TRAFFIC FLOW.

12. SEE ROADWAY STANDARD DRAWING 862.03 SHEET 3 FOR ADDITIONAL INFORMATION ON THE TYPE III

ANCHOR UNIT

UNIT.

TAP NUTS FOR THE 78" DIA. STUDS AND BOLTS AFTER GALVANIZING SEE A.S.T.M. A-563.
USE PLATES AND TUBES CONFORMING TO THE REQUIREMENTS OF A.S.T.M. A-36 AND
GALVANIZED AFTER FABRICATION IN ACCORDANCE WITH SECTION 1076 OF STAND. SPECS.
ADDITIONAL FIELD HOLES MAY BE DRILLED IN STEEL RAIL AS DIRECTED BY THE ENGINEER.
INSTALL FACE OF GUARDRAIL AS NEAR AS POSSIBLE TO PLUMB WITH THE PARAPET FACE AT BRIDGE
END POST SPACER TUBE LOCATION BY USING STANDARD OR ALTERED SPACER TUBES OR A
COMBINATION THEREOF OR AS DIRECTED BY THE ENGINEER. FOR VERY SMALL PARAPET WIDTHS,

ATTACH 1" X 1" BAR AND THREADED STUDS TO PLATE WITH %" WELDS ALL AROUND.
1" X 1" BAR MAY NOT BE NEEDED ON BRIDGE RAILS WHERE FACE OF RAIL DOES NOT PROJECT

THRIE BEAM GUARDRAIL r—l
€
1
;0-: -
1

FOR 5" BOLTS \

-

-
758"
22"

GUARDRAIL END SHOE, SEE DETAIL FOR
FIELD VERIFY 7 BOLT HOLD DOWN PLATE ANCHORING
END SHOE TO PORTABLE CONCRETE BARRIER

‘ 6" I| .280" THICK ‘ VARIABLE I| .280"

NOTES FOR 7 BOLT HOLD DOWN PLATE

THE GUARDRAIL ANCHOR ASSEMBLY SHALL CONSIST OF A %' HOLD DOWN PLATE
AND 7 - 7" DIA. BOLTS WITH NUTS AND WASHERS.

THE HOLD-DOWN PLATE SHALL CONFORM TO AASHTO M270 GRADE 36. AFTER
FABRICATION, THE HOLD-DOWN PLATE SHALL BE HOT-DIP GALVANIZED IN
ACCORDANCE WITH AASHTO M111.

AFTER INSTALLATION, THE EXPOSED THREAD OF THE BOLT SHALL BE BURRED

WITH A SHARP POINTED TOOL. THE 1% DIA, HOLES SHALL BE FORMED OR
DRILLED WITH A CORE BIT. IMPACT TOOLS WILL NOT BE PERMITTED. ANY
CONCRETE DAMAGED BY THIS WORK SHALL BE REPAIRED TO THE SATISFACTION

OF THE ENGINEER. "

4” 4Il
O1—
N
(a2}
®© 6 —
;v’\-‘ -
o=t
(e}
N
o © B
1% 6" DIA. HOLES ——/ oy
FOR 74" BOLTS (TYP.) 7 0]

V4" HOLD-DOWN PLATEJ
7 BOLT HOLD DOWN PLATE

GUARDRAIL END SHOE
SEE STD. 862.02

— —

7" BOLTS WITH
ROUND WASHERS FOR
ATTACHING GUARDRAIL
END SHOE TO BARRIER.

SEE DETAIL ABOVE FOR
V4" HOLD-DOWN PLATE
1Y, DIA. HOLE (TYP.)

PART SECTION OF BARRIER OR RAIL

THRU END SHOE SECTION AND 7 BOLT HOLD DOWN PLATE

THICK

"NOMINAL DIA." TUBING

BRIDGE DECK

78"

214" MIN. ' TUBING

514" MAX.

FRONT VIEW  PLANVIEW  PLAN VIEW

STEEL SPACER TUBE

1-6 1" HOLES FOR 78" 1-6
11" 1'-3" DIA. BOLTS (TYP.) 115" 1'-3" 115"
N S/n =
S /8" THICK PLATE —j— §| | | /_
° 5 STUDS Ya" CONTINUOUS ' ° °
: WELD (TYPICAL)
=l o 7" DIA. STUD BOLTS TO =l 9
al o BE FURNISHED W/NUT 1 I
~ AND STD. WASHER -
7-1Y4" X 78" DIA.
L—lo THREADED STUDS L—lo d
: (QTY. 7) :
e ]
— -
ERONT VIEW SIDE VIEW

BRIDGE PLATES

58" THICK PLATE

1" HOLES FOR 78"
/DIA. BOLTS (TYP.)
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BR-0174
2G-1 -

NORTH CAROLINA
DEPARTMENT
OF TRANSPORTATION

STEEL BEAM GUARDRAIL

SEE ROADWAY TYPICALS FOR
GUTTER,CURB AND GUTTER / SHOULDER OR BERM BREAK POINT

OR FINISHED GRADE DETAILS

- ___J,.DI_ e l GEOTECHNICAL
A ea e \ ENGINEERING UNIT
NS teee
MR O REE e WRAPPED GEOTEXTILE @ GEOTECHNICAL
NSNS REDUCE THICKNESS OF LAST LAYER i —
QAT TO MAINTAIN THE MINIMUM OF 6" BURIAL W«)
A N REQUIREMENT ' ':E l\ k@.ﬁmgg-g %,
NN S $ :.-;\9%% o~
A L - GEOTEXTILE LENGTH (TYP) T — | -— £ i% SEALTY
. - N USE ORIDNARY ' USE LIGHTWEIGHT P R
. \q 11X H,OR 6WHICHEVER IS LONGER 4 COMPACTION EQUIPMENT — COMPACTION EQUIPMENT %
N B D1/
hN COMMON  BORROW !
\ % Ry
S b\ s A. LAYER 1 PLUS REINFORCING FOR LAYER 2
\ &
S qQ
\
\ )‘ g U)
N WETLAND BOUNDARY & 1
S L
MR S —
N 6" MIN | 2 <
N S
~ 24 UAX iy —
TS =TT Rt 3 — LLI
- TT— WL AR aAE |
3 MiIN= J NN a
GROUND LINE LL]
o Qo
B. LAYER 2 WITH WRAPPED FACE o
B “INITIAL GEOTEXTILE LAYER LENGTH o r O
3’ BEYOND WETLAND BOUNDARY,
11X H.OR 6.WHICHEVER IS LONGER BN
—
LAYER STAGING = U
T
MODIFIED REINFORCED SOIL SLOPES - TYPICAL SECTION g
o O
<
< U
— GEOTEXTILE (TYP) O
| | | | | | m
SUMMARY OF QUANTITIES FOR — v : w0
. MODIFIED REINFORCED SOIL SLOPES wl | cEoTEXTILE OvERAP n LW
NOTES: (X i 18" MIN (TYPj ()
= ] ] ]
FOR_WODIFIED REINFORCED SOIL SLOPES (MRSS).SEE MODIFIED REINFORCED SOLL LINE | STATION RANGE | OFFSET | QUANTITIES (SY) s GEOTEXTILA CcROSS- E 6 Y
; ) -LDET- | 1+25 + - |5+85 + RT 1030 < E‘ S E MACHINE DI!-'\’ECTION (CD)* E 7 —
DO NOT PLACE ANY GEOTEXTILE UNTIL EXCAVATION DIMENSIONS AND IN-SITU MATERIAL - mree + — 2erom | AT 790 SIS : : — O
ARE " APPROVED. SERE GEQTEXTILE ROLL WIBTH - L=
USE TYPE 5A GEOTEXTILE FOR THE REINFORCEMENT IN MRSS. TOTAL = 2520 o 3 uw v o Z
! : : .
USE COMMON BORROW THAT MEETS COSTAL AREA CRITERIA DESCRIBED IN ARTICLE : : : R
10/8-2(B) OF THE STANDARD SPECIFICATIONS. =W
REINFORCEMENT SHOULD BE PLACED WITH MACHINE OR ROLL DIRECTION 8 Y
PERPENDICULAR TO THE SLOPE FACE. T
A MINIMUM OVERLAP OF 6'IS RECOMMENDED ALONG THE EDGES PERPENDICULAR TO N
THE SLOPE. GEOTEXTILE PLACEMENT
TURN UP REINFORCEMENT AT THE FACE OF THE SLOPE AND RETURN o LL]
REINFORCEMENT A MINIMUM OF 3INTO THE EMBANKMENT AS SHOWN IN THE LAYER (100% COVERAGE MIN FOR —_
STAGING DETAIL. GEOTEXTILE REINFORCEMENT) LI
USE LIGHTWEIGHT COMPACTION EQUIPMENT WITHIN 3'OF THE SLOPE FACE TO HELP —
MAINTAIN SLOPE ALIGNMENT,AS SHOWN IN LAYER STAGING DETALL. ~

DATE: 01-31-2025
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BR-0174
2G-2 -

NORTH CAROLINA
DEPARTMENT
OF TRANSPORTATION

STRUT (TYP)

W4 MIN

- USE A STRUT AT EACH END OF
FACING REGARDLESS OF LENGTH

- CUT SLITS IN GEOTEXTILES

PERPENDICULAR TO WALL FACE

FOR STRUTS

CONCRETE BARRIER
(SEE PLANS AND WELDED WIRE REINFORCEMENT

STANDARD SHORING PROVISION) Wj"xxvsat mm

24"

MIN TRAFFIC SURCHARGE
250 PSF MAX

VvV vy

MINIMUM REQUIRED CLEAR DISTANCE N
(SEE TRAFFIC CONTROL PLANS)

GEOTECHNICAL
ENGINEERING UNIT

GEOTECHNICAL

DocuSingJulG I N E E R
PAVEMENT SECTION Sectt Q. Hiddern7/08/2026
----------------------- ng::fozom—-—-—-—-—-—-—-—-—g 12" un
RN = )
N\ N 3 = MIN
\/\ AN
L EDGE OF L EDGE OF NEAREST
PAVEMENT TRAFFIC LANE

SURCHARGE CASE

FACING DETAIL >LOPE CASE

WELDED WIRE FACING (TYP)
WIRES OMITTED FOR CLARITY

SEE FACING DETAIL / TOP OF WALL

H - WALL HEIGHT

- \ A REINFORCEMENT
SEE SLOPE AND — A LAYER NO. 1
SURCHARGE CASES wle"-12 —~
N — 0 = 111l L Ll REINFORCEMENT
_ S| - qg LAYER NO. 2** o)
TOP OF WALL o —_—— e —— — — ot ]
~ 6" - 12" FOR TOP (FIRST) Y REINFORCEMENT | l
\ ///J ‘_ REINFORCEMENT LAYER FACING HEIGHT = = 18" (TYP) LAYER NUMBERS
ettt LRV T VEELTLEEE Tt Wittt Sty TSI 18" MAX (TYP) o7 INCREASE GOING Y
. """" OF \ e R EEEEE DOWN™™
(AN ) - S FACING LENGTH O
P N -0 RIS
N\ m==eee << | 6" - 18" FOR SECOND B : LL
\ = & | REINFORCEMENT LAYER g LIMITS OF 10" MAX (TYP) i
|_
LA CGRGE o j REINFORCED ZONE | —l
'\ >2Z] 18" (TYP) FOR REMAINING . « 2 I_
WELDED WIRE , L | REINFORCEMENT LAYERS ! SEPARATION GEOTEXTILE
FACING (TYP) L\ | | FOR CLASS V OR VI — — LLI
SEE FACING DETAIL R NS | SELECT MATERIAL N T ) LL]
3' MIN | IN THE REINFORCED ZONE o|= <
i | : L | & A LL]
| (TYP) / .
é ) e = e o e s : EI wn D
= ‘ : ' - ad
o R | b )
~N Ve i I T|= < —
0 . SHORING BACKFILL | . N
L WALL FACE ' (SEE NOTE 7 ON SHEET 2) "
z b . ; z
v |
] I\ ) : =
1 1 I_
N : <
> | 6" MIN BOTTOM U)
- o OF WALL
1 i- J
| 1 (TYP)
e~ | <L
W N . 1 .
| GEOTEXTILE OR APPROVED | ——— Q
BOTTOM OF WALL - GEOGRID REINFORCEMENT* (TYP) — : = | > —_ >—
1
EXISTING OR S ' l : = Y
FINISHED GRADE ‘a‘ RETENTION GEOTEXTILE*(TYP) ! BOTTOM OF i_.: WALL EMBEDMENT
6:1 (H:V) OR FLATTER - (OMIT FOR GEOTEXTILE REINFORCEMENT) i REINFORCED ZONE L ! (SEE NOTE 8 ON SHEET 2) E:) <
NN ' : ) 18" MIN
. SEPARATION GEOTEXTILE* LL]
: STEP BOTTOM OF REINFORCED ZONE —
1 / IN INCREMENTS OF FACING HEIGHT O O
WALL EMBEDMENT » LL] 0
(SEE NOTE 8 ON SHEET 2) L - MINIMUM REQUIRED REINFORCEMENT LENGTH (TYP)
N = v - STANDARD TEMPORARY WALL - PARTIAL ELEVATION O S
*SEE GEOSYNTHETIC PLACEMENT DETAILS ON SHEET 2.
STAN DARD TEMPORARY WALL **SEE REINFORCEMENT TABLES ON SHEET 3. LIJ

(FOR STANDARD TEMPORARY WALLS ON STRUCTURES,
SEE TEMPORARY WALL ON STRUCTURE DETAIL ON SHEET 2.)
*SEE GEOSYNTHETIC PLACEMENT DETAILS ON SHEET 2.
**SEE REINFORCEMENT TABLES ON SHEET 3.

DATE: 02-18-2025




5/26/20

GEOTEXTILE MACHINE
DIRECTION (MD) x

/

/ GEOTEXTILE (TYP)

GEOTEXTILE OVER|AP

GEOTEXTIIE CROSS-

18" MIN (TYP)

~ MACHINE DIRE[FTION (CD)x

: GEOTEXTILE ROLL WIDTH
13' MIN (TYP)

\\ WALL FACE

GEOTEXTILE PLACEMENT

(100% COVERAGE MIN FOR
GEOTEXTILE REINFORCEMENT)

TOP OF WALL

GEOSYNTHETIC PLACEMENT DETAILS

S - GEOGRID SPACING

GEOGRID (TYP)
3' MAX (TYP) \ / RIBS OMITTED FOR CLARITY

\ I

EEQGRID CRQSY-
~ MACHINE DIRECTIQN|(CD)x

GEOGRID MACHINE
DIRECTION (MD) x

b, \

\\ WALL FACE \ W - GEOGRID ROLL WIDTH

4' MIN (TYP)

GEOGRID PLACEMENT

(80% COVERAGE MIN FOR
GEOGRID REINFORCEMENT - NOTES:

Was X 100 > 80%,
SEE NOTE 11)

1. AT THE CONTRACTOR'S OPTION, USE STANDARD TEMPORARY WALLS AS NOTED IN THE PLANS.
2. FOR STANDARD TEMPORARY WALLS, SEE STANDARD SHORING PROVISION.

3. STANDARD TEMPORARY WALLS ARE BASED ON THE FOLLOWING IN-SITU ASSUMED SOIL PARAMETERS:
UNIT WEIGHT, y = 120 PCF
FRICTION ANGLE, ¢ = 30 DEGREES
COHESION, c = 0 PSF

SEE SLOPE AND SURCHARGE
CASES ON SHEET 1

H - WALL HEIGHT

VARIES - 28' MAX

WELDED WIRE
FACING (TYP)

SEE FACING DETAIL
ON SHEET 1

WALL FACE

BOTTOM OF WALL

(PLAN VIEW)
*SEE NOTE 12.

4. DO NOT USE STANDARD TEMPORARY WALLS IF ASSUMED SOIL PARAMETERS ARE NOT APPLICABLE.
5. DO NOT USE STANDARD TEMPORARY WALLS WHEN VERY LOOSE OR SOFT SOIL OR MUCK IS BELOW TEMPORARY WALLS.

6. USE GROUNDWATER ELEVATION NOTED IN THE PLANS. IF NO GROUNDWATER ELEVATION IS SHOWN IN THE PLANS, ASSUME
GROUNDWATER DEPTH IS LESS THAN 7' BELOW BOTTOM OF REINFORCED ZONE. DO NOT USE STANDARD TEMPORARY
WALLS IF GROUNDWATER OR FLOOD ELEVATION IS ABOVE BOTTOM OF REINFORCED ZONE.

7. DO NOT USE A-2-4 SOIL FOR STANDARD TEMPORARY WALLS AROUND CULVERTS OR IN THE REINFORCED ZONE OF
STANDARD TEMPORARY WALLS FOR SLOPE CASES. DO NOT USE CLASS VI SELECT MATERIAL IN THE REINFORCED ZONE
OF STANDARD TEMPORARY WALLS WITH GEOTEXTILE REINFORCEMENT.

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

L ———————————————————— 9. DO NOT USE MORE THAN 4 DIFFERENT REINFORCEMENT STRENGTHS FOR EACH STANDARD TEMPORARY WALL.
P 10. GEOGRIDS FOR GEOGRID REINFORCEMENT ARE APPROVED FOR SHORT TERM DESIGN STRENGTHS (3-YEAR DESIGN LIFE)
e e e e —————————— IN THE MD AND CD BASED ON MATERIAL TYPE. THE LIST OF APPROVED GEOGRIDS WITH DESIGN STRENGTHS IS
AVAILABLE FROM: connect.ncdot.gov/resources/Geological/Pages/Products.aspx
— DEFINE MATERIAL TYPE FROM THE WEBSITE ABOVE FOR SHORING BACKFILL AS FOLLOWS:
\ MATERIAL TYPE SHORING BACKFILL
( <4 T LIMITS OF
" REINFORCED ZONE BORROW A-2-4 SOIL
= SHORING BACKFILL R
(SEE NOTE 7) : N SEPARATION GEOTEXTILE " FINE AGGREGATE CLASS II, TYPE 1 OR CLASS III SELECT MATERIAL
, | FOR CLASS V OR VI
- ! SELECT MATERIAL COARSE AGGREGATE CLASS V OR VI SELECT MATERIAL
I IN THE REINFORCED ZONE
" 11. FOR GEOGRID REINFORCEMENT WITH LESS THAN 100% COVERAGE, STAGGER REINFORCEMENT SO GEOGRIDS ARE
! CENTERED OVER GAPS IN THE REINFORCEMENT LAYER BELOW.
~ 1
GEOTEXTILE OR APPI}OVED ! $ 12. AT THE CONTRACTOR'S OPTION, REINFORCEMENT MAY BE INSTALLED WITH THE MD PARALLEL TO THE WALL FACE IF
GEOGRID REINFORCEMENT " (TYP) I BOTH OF THE FOLLOWING CONDITIONS OCCUR:
o \ : - W (REINFORCEMENT ROLL WIDTH) > (MINIMUM REQUIRED REINFORCEMENT LENGTH) + 4.5' AND
« : - REINFORCEMENT STRENGTH IN CD > MINIMUM REQUIRED REINFORCEMENT STRENGTH IN MD.
RETENTION GEOTEXTILE™ (TYP) "
(NG (OMIT FOR GEOTEXTILE REINFORCEMENT) " 13. SUBMIT A "STANDARD TEMPORARY WALL SELECTION FORM" AT LEAST 7 DAYS BEFORE STARTING TEMPORARY WALL
; — e 1 CONSTRUCTION. STANDARD SHORING SELECTION FORMS ARE AVAILABLE FROM:
A Rl I AR - A | 6" MIN connect.ncdot.gov/resources/Geological/Pages/Geotech_Forms_Details.aspx
PR °e b . o o o 0 . . o e
. N a . ; [
.-7 . < v:. 5.9 (TYP) 14. DO NOT PLACE SHORING BACKFILL OR REINFORCEMENT UNTIL EXCAVATION DIMENSIONS AND FOUNDATION MATERIAL ARE
S P S STRUCTURE APPROVED.
g." & v 15. FOR STANDARD TEMPORARY WALLS WITH PILE FOUNDATIONS IN THE REINFORCED ZONE, DRIVE PILES THROUGH
REINFORCEMENT AFTER CONSTRUCTING TEMPORARY WALLS.
12" L - MINIMUM REQUIRED REINFORCEMENT LENGTH**(TYP) 16. DO NOT SPLICE OR OVERLAP REINFORCEMENT SO SEAMS ARE PARALLEL TO THE WALL FACE.
MIN > 6' MIN 17. CONTACT THE ENGINEER WHEN EXISTING OR FUTURE OBSTRUCTIONS SUCH AS FOUNDATIONS, PAVEMENTS, PIPES, INLETS
\/\ OR UTILITIES WILL INTERFERE WITH REINFORCEMENT.

18. FOR STANDARD TEMPORARY WALLS WITH INTERIOR ANGLES LESS THAN 90 DEGREES, WRAP GEOSYNTHETICS AT ACUTE
CORNERS AS DIRECTED BY THE ENGINEER.

TE M PO RA RY WALL O N STRU CTU RE D ETAI L 19. FOR STANDARD TEMPORARY WALLS WITH TOP OF WALL WITHIN 5' OF FINISHED GRADE, REMOVE TOP FACING AND

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

*SEE GEOSYNTHETIC PLACEMENT DETAILS.
**SEE REINFORCEMENT TABLES ON SHEET 3.
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BR-0174

WALL HETGHT (H) NUMBER OF 2G-4 -
EMBEDMENT REIN[E\)%:RESM*ENT NORTH CAROLINA
(FT) . DEPASRTgIENT .
GROUNDWATER DEPTH F TRANSPORTATION
BELOW BOTTOM OF SHORING BACKFILL H - WALL HEIGHT (FT) 2.5 -4 3
REINFORCED ZONE TYPE IN THE :
SLOPE OR (SEE NOTE 6 REINFORCED ZONE 4 -5.5 4
SURCHARGE ON SHEET 2) (SEE NOTE 7 <4| s 6 7 8 9 | 10| 11| 12| 13| 14 | 15| 16| 17| 18| 19| 20| 21 | 22| 23| 24 | 25| 26 | 27 | 28
CASE (FT) ON SHEET 2) 5.5-7 5
CLASS II, TYPE 1, 7 -8.5 6
SLOPE CLASS III, CLASS V
CASE >0 OR CLASS V1 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 8.5 - 10 .
SELECT MATERIAL GEOTECHNICAL
10 - 11.5 8 ENGINEERING UNIT
> 0TO 7 FOR H < 20 ALL SHORING 11.5 - 13 9
GEOTECHNICAL
= 070 10 FOR H > 20" BACKEILL TYPES 6 7 7 8 8 9 9 | 10| 11| 11| 12| 12| 13| 14| 14| 15| 16 | 17| 17| 18] 19| 19| 20| 21| 22 FOTECHNIC
13 - 14.5 10 DocuSig| H
Seotl Q. Hidderg7/08/2026
14.5 - 16 11
A-2-4 SOIL 6 6 7 8 8 9 9 | 10| 11| 11| 12| 12| 13| 14| 14| 15| 16 | 16 | 17 | 18| 18 | 19 | 20 | 20 | 21
SURCHARGE 16-17.5 12
CASE 17.5 - 19 13
> 7 FOR H < 20" CLASS 1II, TYPE 1 ,
0 FOR H = 20" OR CLASS III 6 6 7 7 8 8 9 | 10| 10| 11| 12| 12| 12| 13| 14| 15| 15| 16| 16| 17| 17| 18| 18 | 19 | 20
> > SELECT MATERIAL 19 - 20.5 14
CLASS V OR 20.5 - 22 15
CLASS VI 6 6 7 7 7 8 8 9 9 | 10| 10| 11| 12| 13| 13| 14| 14| 15| 15| 16 | 17| 17| 18 | 19 | 19 > o3c e
SELECT MATERIAL :
23.5 - 25 17
25 - 26.5 18
L - MINIMUM REQUIRED REINFORCEMENT LENGTH (FT) B »
(FOR ALL REINFORCEMENT TYPES) 28 - 295 >0
*BASED ON VERTICAL REINFORCEMENT
SPACING SHOWN ON SHEET 1.
N
SHORING BACKFILL TYPE IN THE REINFORCED ZONE SHORING BACKFILL TYPE IN THE REINFORCED ZONE
(SEE NOTE 7 ON SHEET 2) (SEE NOTE 7 ON SHEET 2)
SLOPE CASE SURCHARGE CASE SLOPE CASE SURCHARGE CASE » LL
REINFORCEMENT | CLASS 1I, TYPE 1 CLASS 1II, TYPE 1 REINFORCEMENT | CLASS 1I, TYPE 1 CLASS V OR CLASS II, TYPE 1 CLASS V OR O
LAYER OR CLASS III CLASS V OR CLASS III CLASS V LAYER _ OR CLASS III CLASS VI OR CLASS III CLASS VI O
NUMBER * SELECT MATERIAL SELECT MATERIAL A-2-4 SOIL SELECT MATERIAL SELECT MATERIAL NUMBER SELECT MATERIAL SELECT MATERIAL A-2-4 SOIL SELECT MATERIAL SELECT MATERIAL L m
1 2400 2400 2400 2400 2400 1 240 200 340 290 240 -
o
2 2400 2400 2400 2400 2400 2 380 310 520 430 350 < I—
3 2400 2400 2400 2400 2400 3 530 420 700 570 460 E L|J
4 2400 2400 2500 2400 2400 4 690 550 870 720 570 N | | |
5 2500 2400 3000 2400 2400 5 860 690 1050 860 680 A I
6 3000 2400 3500 2800 2400 6 1030 830 1220 1000 790 . (n
7 3500 2700 4000 3200 2600 7 1200 970 1400 1150 900 < , ,
8 4000 3100 4500 3600 2900 8 1370 1110 1580 1290 1010 A
9 4500 3500 5000 4000 3200 9 1550 1240 1750 1430 1120 Z, -1
10 5000 3900 5500 4400 3500 10 1720 1380 1930 1580 1230 |<_E —
11 5500 4300 6000 4800 3800 11 1890 1520 2100 1720 1340 W <
12 6000 4700 6500 5200 4100 12 2060 1660 2280 1860 1450 ] ;
13 6500 5100 7000 5600 4400 13 2240 1800 2450 2010 1560 <L
14 7000 5400 7500 6000 4700 14 2410 1940 2630 2150 1670 |L—|) >_
15 7500 5800 8000 6400 5000 15 2580 2080 2800 2290 1780 = D:
16 8000 6200 8500 6800 5300 16 2750 2220 2980 2440 1890 1T <
17 8500 6600 9000 7200 5600 17 2930 2360 3160 2580 2000 EJ)
18 9000 7000 9500 7600 5900 18 3100 2500 3330 2720 2110 — D:
19 9500 7400 10000 8000 6200 19 3270 2640 3510 2860 2220 @) O
20 10000 7800 10500 8400 6500 20 3440 2780 3690 3000 2330 (u; D_

(SEE NOTE 10 ON SHEET 2.)
MINIMUM REQUIRED REINFORCEMENT STRENGTH IN MD

(SEE NOTE 9 ON SHEET 2.)
*SEE PARTIAL ELEVATION ON SHEET 1
FOR REINFORCEMENT LAYER NUMBERING.

DATE: 02-18-2025




COMPUTED BY: K. SABO

CHECKED BY: A. CONRAD

DATE: 81372025

DATE: 8152025

“N” = DISTANCE FROM EDGE OF LANE TO FACE OF GUARDRAIL.
TOTAL SHOULDER WIDTH = DISTANCE FROM EDGE OF TRAVEL LANE TO SHOULDER BREAK POINT.
FLARE LENGTH = DISTANCE FROM LAST SECTION OF PARALLEL GUARDRAIL TO END OF GUARDRAIL.

STATE OF NORTH CAROLINA
DIVISION OF HIGHWAYS

BR-

1174

4RDI

38-|

\(/3‘/ == ég:}ﬁLGW:B\-LiCTOiﬁ?ﬁS:Tlg)é\ATyiiGégglING OF TAPER TO END OF GUARDRAIL. GUARDRAIL SUMMARY
NG = NON-GATING IMPACT ATTENUATOR TYPE 350
LENGTH WARRANT POINT N TOTAL FLARE LENGTH ANCHORS IMPACT REMOVE
SURVEY DIST. ATTENUATOR SINGLE REMOVE AND
LINE BEG. STA. END STA. LOCATION FROM SHOUL. TENP TENP TYPE 350 FACED EXISTING | STOCKPILE REMARKS
SHOP DOUBLE APPROACH TRAILING EOL WIDTH APPROACH | TRAILING | APPROACH | TRAILING GREU TYPE GREU TYPE GUARDRAIL | GUARDRAIL | EXISTING
STRAIGHT | curveD FACED END END END END END END w3 | oe7r | T o EA | G |NG GUARDRAIL
-L- 16+ 61.12 19+11.12 RT 250.00 19+11.12 6.00 9.50 50.00 1.00 1 1 EXTRA LENGTH GUARDRAIL POST (8’ STEEL) = 29 EA
-L- 14 +51.90 19+01.90 LT 450.00 19+01.90 6.00 9.50 50.00 1.00 1 1 EXTRA LENGTH GUARDRAIL POST (8’ STEEL) = 61 EA
-L- 20+56.48 23+06.48 LT 250.00 20+56.48 6.00 9.50 1.00 1 1 EXTRA LENGTH GUARDRAIL POST (8’ STEEL) = 29 EA
-L- 20+ 66.55 23+04.05 RT 237.50 20+ 66.55 6.00 9.50 50.00 1.00 1 1 EXTRA LENGTH GUARDRAIL POST (8’ STEEL) = 27 EA
SUBTOTALS 1,187.50 4 4
TYPE B-77, 4@22.875' -91.50
GREU TL-3, 4@50.00’ -200.00
PROJECT TOTALS 896.00 4 4 TOTAL EXTRA LENGTH GUARDRAIL POST (8’ STEEL) = 146 EA
SAY 900.00 4 4 SAY EXTRA LENGTH GUARDRAIL POST (8’ STEEL) = 150 EA
TEMPORARY GUARDRAIL
-LDET- 10+97.50 15+85.00 RT 487.50 15+85.00 3.00 6.00 50.00 1.00 1 1
-LDET- 14 +47.50 15+85.00 LT 137.50 15+85.00 3.00 6.00 50.00 1.00 1 1
-LDET- 18+85.00 21+ 60.00 LT 275.00 18+85.00 3.00 6.00 50.00 1.00 1 1
-LDET- 18+85.00 22+03.75 RT 318.75 18+85.00 3.00 6.00 50.00 1.00 1 1
SUBTOTALS 1,218.75 4 4
TYPE 1ll, 4@18.75’ -75.00
GREU TL-3, 4@50.00’ -200.00
PROJECT TOTALS 943.75 4 4
SAY 950.00 4 4
ADDITIONAL GUARDRAIL POSTS = 5 EA
NOTE: GUARDRAIL POSTS IN AREAS OF ROCK PLATING SHALL BE 8'-0” LONG (SEE REMARKS ABOVE FOR QUANTITIES).
SUMMARY OF EARTHWORK (CY) SUMMARY OF PAVEMENT REMOVAL (SY)
UNCLASSIFIED
LOCATION UNDERCUT EMBT + % BORROW WASTE LINE STATION - STATION LOCATION REMOVAL (SY)
EXCAVATION
-LDET- 10+ 00.00 - 15+85.00 (BEGIN BRIDGE) 82 5,360 5,278 —L- STA.17+39.28 TO STA.19+18.08 CL 482
—LDET- 18 +85.00 (END BRIDGE) - 29+ 08.97 263 9,149 —L- STA. 20+ 45.68 TO STA.25+00.00 CL 1,196
SUBTOTAL 345 14,772 14,427 -LDET- STA.10+00.00 TO STA.12+24.65 RT 156
-LDET- STA.12+24.65 TO STA.15+85.00 CL 1,099
—L-12+55.94 - 194+06.50 (BEGIN BRIDGE) 119 1,308 1,189 -LDET- STA.18+85.00 TO STA.24+88.00 CL 1,751
-L- 20+ 61.50 (END BRIDGE) - 31+75.53 265 3,106 2,841 -LDET- STA. 24+88.00 TO STA.29+08.97 RT 280
SUBTOTAL 384 4,414 4,030
GRAND TOTAL 4,964
—LDET- (REMOVAL) 10+ 00.00 - 29+08.97 10,275 10,273 SAY 4,970
SUBTOTAL 10,275 10,273
SUMMARY OF MILLING (2.5”) (SY)
TOTAL 11,004 19,188 18,457 10,273 LINE STATION - STATION LOCATION MILLING (SY)
MATERIAL FOR SHOULDER CONSTRUCTION
—L- STA.12+55.94 TO STA.14+12.50 CL 412
LOSS DUE TO CLEARING & GRUBBING
—L- STA. 30+02.50 TO STA. 31+75.53 CL 453
ADDITIONAL UNDERCUT
ROCK WASTE TO REPLACE BORROW
ADJUST FOR ROCK WASTE
GRAND TOTAL 865
WASTE IN LIEU OF BORROW
SAY 870
PROJECT TOTAL 11,004 19,188 18,457 10,273
EST. 5% TO REPLACE TOP SOIL ON BORROW PIT 923 SUMMARY OF SHOULDER BERM GUTTER (LF)
GRAND TOTAL 11,004 19,188 19,380 10,273 LENGTH
LINE STATION STATION
SAY 11,100 19,400 (LF)
Note: Earthwork quantities are calculated by the Engineer. These earthwork quantities UNDERCUT EXCAVATION (CONTINGENCY) = 300 CY - RT 17+10.07 18+86.33 176
are based in part on subsurface data provided by the Geotechnical SELECT GRANULAR MATERIAL (CONTINGENCY) = 300 CY L RT 20+90.08 22 +05.00 15
Engineering Unit. GEOTEXTILE FOR SOIL STABILIZATION (CONTINGENCY) = 300 SY
Note: Approximate quantities only. Unclassified Excavation, Fine Grading, Clearing and
. . . . . TOTAL 291
Grubbing, and Removal of Existing Pavement will be paid for at the contract
lump sum price for “"Grading.” SAY 300
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COMPUTED BY: D. Altieri DATE: 6/25/24

CHECKED BY: H. Harkenrider, PE DATE:  ou4/2024 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

Note: Invert Elevations indicated are for Bid Purposes only and shall not be used for project construction stakeout.

See "Standard Specifications For Roads and Structures, Section 300-5".
LIST OF PIPES, ENDWALLS, ETC. (FOR PIPES 48 INCHES & UNDER)

PROJECT NO.

BR-0174 3D-1

2 gl w ABBREVIATIONS
QUANTITIES wI_|lg|g < CORRUGATED ALUMINIUM ALLOY
FOR DRAINAGE o S | 5
o wo ol 22 CATCH BASIN
i W STRUCTURES 5:5 g |d AF
> 7 =
UINE & = ) 2 FRAME, |2 2 8 Ak o z 5 _ CORRUGATED STEEL
STATION Z (RCP, CSP, CAAP, HDPE, or PVC) C.S. PIPE ca| o 2 GRATEs, [02 “|E|® s ||z o DROPINLET
o S ’ ’ s=| 2 » NOTE: AND HOOD N SV S|elZ < GRATED DROP INLET
= Sl = w TOTAL LIN. FT. A 51818 w
P wo | 2 O FOR PAY ) oE|2 14 HIGH DENSITY POLYETHYLENE
Q w 56| z | 2 o | sTD.840.03 |8 = AHE B
_ Q w =17 z z QUANTITY ) - 840. . E | ez JUNCTION BOX
L o o s3] o 4 SHALL BE g N 2 (3| a2lo|x wl®
& "T) al) (SE: SHOP ELONGATED) 255 3 a A+(1.3XB) © © wlwl® E fo) "'>J w EI) é MANHOLE
i Zos 4 : a = |=|2 2|0
o z z s S a g s (T NARROW SLOT
SIZE o o |@|12|15|18|24|30|36|42|48|54]|60|66|72]|78|84 12| 15| 18| 24 30 36 42| 48| 54| 60| 66|72 78|84 S3| £ 5 % B CH bl 3 (x|d
Z = = 2 o |w aly m A B Ll |o S|lw|a L ol =N = - POLYVINYL CHLORIDE
2 < $ |3 B IEE a3| & o AR S|a|H % < L < il B REINFORCED CONCRETE
> o o|» o> 2 © S| - o >
< udJ udJ 0 ©|O|0|T |8 > | . | s 3 § N é é = = S @ w 14 7 il TRAFFIC BEARING DROP INLET
w olo|lo|lo|wn Z 0o S GRATE RS P o|x i Owl|= Q
THICKNESS o e = |3 SIS|3|3 |2 |zlzlzls @ @ a|g S 5 | 2 |ow 3 TYPE e z ; 4% A % m g g g % % 1 a <;f~ o TRAFFIC BEARING JUNCTION BOX
OR GAUGE o | & | & |2 s515(5(5(5(2|5]8(8] |3 5 gk 2 | €| ¢ |25]c s|gfz12|2) (g|2(2(5(6| |3(3|2(8(8| |2|B|s]| |5 o stor
3 o z z |Z z|(z|z|2|=2 FlF [salo o |?l==]3 S|alo (W W a | [& Z|a
= ololo|o|o > | v |2« = |d]al|al|E MrardE = 1= |= |z |: S
L+ ] Fr FT. . | % Ql|afaja|n cY cY cy |eacu|uner|uner|GlE|F |G alole|o|e il Ll Ll R Al Rl N il o |w cy REMARKS
L-18+83 16 RT | 0401 24.8 1 1 1
0401 [ 0401A 20 | 132 28 X 1 TON CLASS 'B' RIP RAP, 5 SY GEOTEXTILE
L-17+15 16 RT | 0402 1
0402 [ 0420A 212 | 142 2 X 1 TON CLASS 'B' RIP RAP, 5 SY GEOTEXTILE
L- 20495 16 RT | 0403 25.9 1
0403 [ 0403A 230 | 143 28 X 1 TON CLASS 'B' RIP RAP, 5 SY GEOTEXTILE
SHEET TOTALS 80 3
PROJECT TOTALS | |80 3

SHEET NO.




COMPUTED BY: Tyler C. Bottoms DATE: 8/6/2024
CHECKED BY:Jinyoung Park DATE: 1/31/25

SUMMARY OF SUBSURIFACE DRAINAGE

. . Location |Drain Type*
LINE Station Station LT/RT/CL | up/BDISD LF
CONTINGENCY SD 200
TOTAL LF: 200

*UD = Underdrain
*BD = Blind Drain
*SD = Subsurface Drain

SUMMARY OF ROCK PLATING

(2-3-23)

STATE OF NORTH CAROLINA
DIVISION OF HIGHWAYS

SUMMARY OF MODIFIED REINFORCED SOIL SLOPES AND SLOPE EROSION CONTROL

S . Rock .
Beginning Approx. Ending Approx. Location Plating R'p'a'f Ro?k
LINE Slope Station Slope Station LT/RT | Detail No Class Plating

(H:V) (H:V) 1/2/3/4 1/2/B SY
-L- 2.5:1 14+75 2:1 18+70 LT 1 * 905
-L- 2.5:1 16+75 1.5:1 18+90 RT 1 * 575
-L- 2:1 20+85 2.51 22+75 LT 1 * 405
-L- 1.5:1 20+90 2.51 22465 RT 1 * 560

TOTAL SY: 2445

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

PROJECT NO.

SHEET NO.

BR-0174

3G-1

- . Modified
Beginning Ending .
i Reinforced
LINE Slope/ Approx. Slope/ Approx. Location Soil Slobe
RSS Station RSS Station LT/RT (Rss)p
(H:V) (H:V) Sy
-LDET- 1.5:1 11+25 1.5:1 15+85 RT 1030
-LDET- 1.5:1 18+85 3:1 26+25 RT 1490
TOTAL SY: 2520




STATE OF NORTH CAROLINA
DIVISION OF HIGHWAYS

PARCEL INDEX SHEET

PROJ. REFERENCE NO.

SHEET NO.

BR-0174

3P-1

SHEET No.

PROPERTY OWNER NAME

PARCEL No. SHEET No. PROPERTY OWNER NAME PARCEL No.
1 4 JUSTIN COUSINS LLC
2 4 LEORA LANIER MEADOWS
3 4,5 THE WILLOUGHBY TOWNSEND LLC
4 4,5 CHARLES T SCARBOROUGH




Docusign Envelope ID: C2DA00DF-80E1-8AEF-83E2-50C1DOFDDC75

11/14/23
NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
PENDER COUNTY
[ NAD 83
NA 2011 L
DIVISION 3
@ ROADWAY DESIGN
@ ENGINEER
W //
S\Ig"e\d‘)\' / / ///
bl g b
= S5FFL) FB4D4..- ///
ST Y
o ;//O:/ <£)334OO : \::
o) N %7@5/%1 NE@\% &S
— ////// Z \A?/\ K \\\
b
o . 2
et > . HYDRAULICS
' ; ENGINEER
I[: + Sy
8 é—_ c‘; Doqxs)ub \idb eg// 2 Au
8 END MILLING/RESURFACING ‘5 8 ngﬁmm hy! %v’g
x BEGIN GRADE a END BRIDGE o 5 SEAL 2
— -L- POT STA. 13+50.00 Y -L- POC STA. 20+61.50 2 —To o 035021 S45=
m ' EXISTING ROADWAY EXCAVATION T BTN SS
8 BEGIN PROJECT (SEE STRUCTURE PLANS, TYP.) Z/ﬁ%’wg’ﬂ?\\@\&
, BEGIN MILLING/RESURFACING K
-LDET- PC STA. 10+00.00= [~ POC STA. 19+06.50 PREPARED BY
-L- - : PROP. SINUSOIDAL MILLED RUMBLE STRIPS
-L- STA. 20+89.04 TO STA. 30+15.00 _
CDM Smith Inc
gtg?&ﬁﬁz PROP. SINUSOIDAL MILLED RUMBLE STRIPS CDM__  iocmaciene
BEGIN ROCK PLATING BEGIN APPROACH SLAB -L- STA. 20+85.63 TO STA. 31+75.53 _Smith e e
(STRUCTURES PAY'ITEM) END ROCK PLATING
TO SHOULDER POINT -L- POC STA. 18+82.36 [Te)
-L- STA. 14+75 +/- . . BH8 CLT RIP RAP 10 SHOUL DER POINT ~ DOCUMENT NOT CONSIDERED FINAL
(ROADWAY PAY ITEM) [ GEOTEXTILE EE-OTSW%,‘\Z; Z’SA;/I-TEM) L UNLESS ALL SIGNATURES COMPLETED
-L- +90.00 (STRUCTURES PAY ITEM) I
65 (LT) L-
PROP. SINUSOIDAL MILLED RUMBLE STRIPS L ;g?'LOTC; -L- +95.00 (}t)
-L-+95.00 -L- 49000 -L- STA. 14+00.00 TO STA. 18+79.33 L- ¥90:00
65 (LT) 50.18 (LT) 6358 (LT) E— Ly
PROP. SINUSOIDAL MILLED RUMBLE STRIPS : Ly
- +95.00 £ -L- STA. 12+55.94 TO STA. 18+82.36 o 8\ w
49.8 (LT) F 5 . £ai {;;[’W%\i o
— T AL_F SR R L TR ""f"fﬁ”‘f‘f‘”,\f\}/wf o~
- A eSSy R *\% 3 S K axé ¢ ; R R 02 i S
i \\ \\\\ \Qr\\/ K \/Q\(\ y{ L \/K RO Yo Sy \SK RO R i B QRN
_ RO ’\,\ \,g ,\\y\( /\\\’\(\ RO RS \\ g\x(\\&x{: O e e O RO "u@&& SO o
Lo £ F S ~oGREUK ﬁ%ﬁ &Q@:M ORRROLA 2 N H VA7, W +
F_ P V- 7 N
BEE)
° I1— : [T :
—=sv Z R », = =
-L- ' I \ o T™he R R A R R R S P 171 NEERRREN. = -
m = = R R R R R K R0 \\\\ R [ S e 2
N30°23'35.4"E . R 1\@ R *’@WF E@{ N N it W O
j : S /RN LDET- S
15" w/ 2'Elbows W
N a
END ROCK PLATING _
TO SHOULDER POINT W —_
PROP. SINUSOIDAL MILLED RUMBLE STRIPS -L- STA. 22+65 +/- F —— LI.’I
-L- STA. 14+00.00 TO STA. 18+79.33 BEGIN ROCK PLATING E £ (ROADWAY PAY ITEM) F Z
TO SHOULDER POINT T B L
-L- +40.00 -L- STA. 16+75 +/- CL."B" RIP RAP CL. "B"RIP RAP E E E =
49.81 (RT) (ROADWAY PAY ITEM) 1Tons L-400.00 1 Tons PROP. SINUSOIDAL MILLED RUMBLE STRIPS T
5 Sq. Yds. 88 (RT) 5 Sq. Yds. -L- STA. 20+89.04 TO STA. 30+15.00 L- +77.26 O
Geotextile ,
PROP. SHOULDER BE&M GUITER Geotextile CL."B" RIP RAP PROP. SHOULDER BERM GUTTER EX. RIW ~
RO SO DER SERM G T TER 1 Tons -L- STA. 20+90.08 TO STA. 22+05.00 -L- +00.00 §
' ' : ' 5 Sq. Yds.
Geotextile :
-L-+30.00 END APPROACH SLAB 50 (RT)
50 (RT) & EX. R'W -L- POC STA. 20+85.63
CUR DATA -L- CUR DATA -L-
Plc 18+12.95 Plc 26+01.08
Ac = 05°25'21.2" (RT) | Ac =24°45'51.7" (RT)
D =00°48'33.3" D =02°46'28.6"
Lc =670.06 Lc = 892.53
Tc = 335.28 Tc =453.35
R =7,080 R =2,065
BRIDGE APPROACH SLAB Y y
e e SE = 0.025 SE = 0.040
L~ STA. 19+26.70 FOR -LDET- PLAN, SEE SHEET NO. 2B-1 - =
103.80° LT EL.13.54 FOR —L- PROFILE, SEE SHEET NO. 6 RO =60 RO =96
BENCHTIE IN 12" OAK | FOR _LDET- PROFILE, SEE SHEET NO. 2B-3 DS =60 DS =60 .




Docusign Envelope ID: C2DA00DF-80E1-8AEF-83E2-50C1DOFDDC75

BR-

1174

11/14/23
NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
PENDER COUNTY
v
O DIVISION 3
O’) ROADWAY DESIGN
ENGINEER
\D - Slgan\b\y\\\ Vi /////
NAD 83 N ///,
N N NA 2011 [Q@% év}/i% 2
o -5 §§4D4 0% -
v : < -
+ S0 SEAL T2
@ X &0 = > 033400 E
3 5 TP
(Al + 7 //// z \(4?/\%\ \\\\
— ! g SO
— 8/5/2026
I(:.)U HYDRAULICS
Q_ ENGINEER
! DocuSlb}\edt\).H,
~ [ WQ
o @%%8844% O/V /////
S S osea s
B 035021 E=
22%5\ VoIN EE%\\‘ééi\\:
PROP. SINUSOIDAL MILLED RUMBLE STRIPS END GRADE <?P MW@\
z -L- STA. 20+89.04 TO STA. 30+15.00 SPECIAL "V” DITCH BEGIN MILLING/RESURFACING ///é;é//'z'd'z‘é\\\ W
PROP. SUNISOIDAL MILLED RUMBLE STRIPS SEE DETAIL A 1.
‘Z\ -L- STA. 20+85.63 TO STA. 31+75.53 L= +30.00 L- POC STA. 30+65.00 PREPARED BY
] -L- +15.00
Q 65 (LT) |
X PDE L- +15.00 CDM__ &
C ¢ 5046 (LT) _Smith &l vz
Z \
m F <ﬁ ) Ny o DOCUMENT NOT CONSIDERED FINAL
\( = F F/_ - — \f \V)\f N F g UNLESS ALL SIGNATURES COMPLETED
_— — - T~ - F
1 F — — e+
o) F - — — BL~104
O\f — | L- 1 S BE [
o\ - L |
D) )
A P ——— =
— —  F o F Ln Na wi
7 =] ™N — & N AN}
' = - Sl - e I+ TYR) 9
i R
5 = S o
— P -L- +20.00
I
% X S PDE 2997 (RT) END PROJECT
m T e PDE SPECIAL "V DITCH END MILLING/RESURFACING
D _
m P CONSTRUCTED DURING DETOUR PHASE -L- POC STA. 31+75.53=
dp t L~ +50.00 -LDET- PT STA. 29+08.97
T 2668 (RT) PROP. SINUSOIDAL MILLED RUMBLE STRIPS
(r\'\}\ ' -L- STA. 20+89.04 TO STA. 30+15.00
—\
>
-L- +50.00
80 (RT)
DETAIL A
SPECIAL 'V’ DITCH
CUR DATA -L- CUR DATA -L- (Notto Scale) Front
Plc 26+01.08 Plc 31+69.12 Natoral %7 Snen
Ac = 24°45'51.7" (RT) | Ac =04°45'37.2" (RT) Ground °’f/o,,ep 5
D =02°46'28.6" D =01°50'53.7" Min.D= 1 Ft.
Lc = 892.53 Lc = 257.56
Tc = 453.35 Tc = 128.85 FROM —L- STA.28+40 TO STA.29+10 LT
R =2,065 R =3,100
SE =0.040 SE = EXIST. BM—]S 1942670
— — FOR -LDET- PLAN, SEE SHEET NO. 2B-2 -L- STA.19+26.7
RO =96 RO = EXIST. FOR -L- PROFILE, SEE SHEET NO. 6 103.80" LT EL.13.54’
DS =60 DS = EXIST. FOR —LDET- PROFILE, SEE SHEET NO.2B-3 | BENCHTIE IN 12" OAK
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FOR -L- PLAN, SEE SHEET NO. 4
24 +50 25 +50 26 +50 27 +50 28 +50 29 +50 30 +50 31 +50 32
60 BM-1 LEFT DITCH —--—--—-- - 60
-L- STA. 19+26.70
103.80' LT EL. 13.54'
BENCHTIE IN 12” OAK _L_
50 = 50
L - 180 END MILLING/RESURFACING
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8 DS = 60 — EL. 22.86
> o
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24 +50 25 +50 26 +50 27 +50 28 +50 29 +50 30 +50 31 +50 32
FOR -L- PLAN, SEE SHEET NO. 5
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