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TOTAL LENGTH OF TIP PROJECT B-3673


LENGTH STRUCTURE TIP PROJECT B-3673


LENGTH ROADWAY TIP PROJECT B-3673


= 0.511 MI


= 0.061 MI


= 0.450 MI


VICINITY MAP


See Sheet 1-B For Conventional Symbols


See Sheet 1-A For Index of Sheets
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ROADWAY DESIGN


B-3673 1A
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SIGNING PLANSIGN-1 


REFORESTATION PLANRF-1


Standard Temporary Wall Detail1801.02
Standard Temporary Shoring Detail1801.01


DIVISION 18 - GEOTECHNICAL
Drainage Ditches with Class ’B’ Rip Rap876.04    
Guide for Rip Rap at Pipe Outlets876.02    
Rip Rap in Channels876.01    
Anchoring End of Guardrail - B-77 and B-83 Anchor Units862.04    
Guardrail Installation862.02    
Guardrail Placement862.01    
Guide for Berm Drainage Outlet - 15" and 18" Pipe850.10    
Concrete Paved Ditches850.01    
Drop Inlet Installation in Shoulder Berm Gutter846.04    
Concrete Curb, Gutter and Curb & Gutter846.01    
Drainage Structure Steps840.66    
Traffic Bearing Precast Drainage Structure840.46    
Precast Drainage Structure840.45    
Traffic Bearing Grated Drop Inlet - for Cast Iron Double Frame and Grates840.35    
Frames and Narrow Slot Flat Grates840.29    
Brick Grated Drop Inlet Type ’B’ - 12" thru 36" Pipe840.27    
Brick Grated Drop Inlet Type ’A’ - 12" thru 72" Pipe840.26    
Anchorage for Frames - Brick or Concrete or Precast840.25    
Frames and Wide Slot Sag Grates840.22    
Concrete Grated Drop Inlet Type ’B’ - 12" thru 36" Pipe840.18    
Concrete Grated Drop Inlet Type ’A’ - 12" thru 72" Pipe840.17    
Concrete Base Pad for Drainage Structures840.00    
Precast Endwalls - 12" thru 72" Pipe 90 Skew838.80    
Notes for Reinforced Brick Endwall - Std. Dwg 838.51 thru 838.70838.75    
Reinforced Brick Endwall - for Single 54" Pipe 90 Skew838.51    
Notes for Reinforced Concrete Endwall - Std. Dwg 838.21 thru 838.40838.45    
Reinforced Concrete Endwall - for Single 54" Pipe 90 Skew838.21    
Brick Endwall for Single and Double Pipe Culverts - 15" thru 48" Pipe 90 Skew838.11    
Concrete Endwall for Single and Double Pipe Culverts - 15" thru 48" Pipe 90 Skew838.01    
Subsurface Drain815.02    
Granite Right-of-Way Marker806.02    
Concrete Right-of-Way Marker806.01    


DIVISION 8 - INCIDENTALS
Pavement Repairs654.01    


DIVISION 6 - ASPHALT BASES AND PAVEMENTS
Method of Shoulder Construction - High Side of Superelevated Curve - Method I560.01


DIVISION 5 - SUBGRADE, BASES AND SHOULDERS
Reinforced Bridge Approach Fills422.10    


DIVISION 4 - MAJOR STRUCTURES
Method of Pipe Installation 300.01    


DIVISION 3 - PIPE CULVERTS
Method of Obtaining Superelevation - Two Lane Pavement225.04
Guide for Grading Subgrade - Secondary and Local225.02
Method of Clearing - Method II200.02


DIVISION 2 - EARTHWORK
TD.NO.                       TITLE


and by reference hereby are considered a part of these plans:
N. C. Department of Transportation - Raleigh, N. C., Dated January, 2012 are applicable to this project
The following Roadway Standards as appear in "Roadway Standard Drawings" Highway Design Branch -


2012 ROADWAY ENGLISH STANDARD DRAWINGS
                                                      REV. 10-30-2012
                                                      EFF. 01-17-2012


Michael Baker Engineering, Inc.


NC License:  F-1084
Cary, NC  27518
Suite 600
8000 Regency Parkway


        SPECIFICATIONS AND IF APPLICABLE, ROCK BLASTING PROVISION.
        REQUIRED FOR EXCAVATION ON THE PROJECT.  SEE SECTION 220 OF THE STANDARD
        ROCK IS ANTICIPATED BETWEEN 17+00 - 29+00.  BLASTING MAY BE


ROCK


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


RIGHT-OF-WAY MARKERS:  


        
         ANY RELOCATION OF EXISTING UTILITIES WILL BE ACCOMPLISHED BY OTHERS.  


 FRONTIER COMM. (TELEPHONE).
         UTILITY OWNERS ON THIS PROJECT ARE: DUKE ENERGY (ELECTRIC POWER) AND


UTILITIES:  


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


END BENTS:  


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


TEMPORARY SHORING:  


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


GUARDRAIL:  


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


SUBSURFACE DRAINS:


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


SHOULDER CONSTRUCTION:  


         SECTIONS.  
         SUPERELEVATION IS TO BE REVOLVED ABOUT THE GRADE POINTS SHOWN ON THE TYPICAL 
         NO. 225.04
         ALL CURVES ON THIS PROJECT SHALL BE SUPERELEVATED IN ACCORDANCE WITH STD. 


SUPERELEVATION:  


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


CLEARING:  


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


GRADING AND SURFACING OR RESURFACING AND WIDENING:  


                                       REVISED:      07-30-2012
                                       EFFECTIVE:    01-17-2012
GENERAL NOTES:                         2012 SPECIFICATIONS


B-77 STRUCTURE ANCHOR UNIT DETAIL2C-1


1/26/2015
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Existing Edge of Pavement


Existing Curb


Proposed Slope Stakes Cut


Proposed Slope Stakes Fill


Existing Metal Guardrail
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Proposed Guardrail
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RIGHT OF WAY:
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Existing Control of Access
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Existing Easement Line


Proposed Temporary Construction Easement


Proposed Temporary Drainage Easement


Proposed Permanent Drainage Easement
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Stream or Body of Water
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Flow Arrow
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MAJOR:


Bridge, Tunnel or Box Culvert


Bridge Wing Wall, Head Wall and End Wall
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Head and End Wall


Pipe Culvert


Footbridge


Paved Ditch Gutter
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ROADS AND RELATED FEATURES:


Existing Power Pole


Proposed Power Pole
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U/G Power Cable Hand Hole


Power Manhole


Power Line Tower


Power Transformer
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POWER:


TELEPHONE:


Telephone Cell Tower


Recorded U/G Power Line


Recorded U/G Telephone Cable


Designated U/G Telephone Cable (S.U.E.*)


Recorded U/G Telephone Conduit


Designated U/G Telephone Conduit (S.U.E.*)


Recorded U/G Fiber Optics Cable


WATER:


Water Manhole


Water Meter


Water Valve


Water Hydrant


Recorded U/G Water Line
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H


a


TV:


TV Satellite Dish


TV Pedestal


TV Tower


U/G TV Cable Hand Hole


Recorded U/G TV Cable


Recorded U/G Fiber Optic Cable


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


r


|


I
]


GAS:


Gas Valve


Gas Meter


Recorded U/G Gas Line


n


c


SANITARY SEWER:


Sanitary Sewer Manhole


Sanitary Sewer Cleanout


U/G Sanitary Sewer Line


Recorded SS Forced Main Line


Designated SS Forced Main Line (S.U.E.*)


d


o


A/G Water


Above Ground Gas Line
A/G Gas


Above Ground Water Line


Above Ground Sanitary Sewer A/G Sanitary Sewer


MISCELLANEOUS:
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F


S
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Utility Pole with Base


Utility Located Object


Utility Traffic Signal Box


Utility Unknown U/G Line


?


CONC


CONC WW


v


v


Drainage Box: Catch Basin, DI or JB


Storm Sewer


Storm Sewer Manhole m


U/G Tank; Water, Gas, Oil


A/G Tank; Water, Gas, Oil


BOUNDARIES AND PROPERTY:


State Line


County Line


Township Line


City Line


Reservation Line


Property Line


Existing Iron Pin


Property Corner


Property Monument


Existing Fence Line


Proposed Woven Wire Fence


Proposed Chain Link Fence


Proposed Barbed Wire Fence
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F
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Existing Wetland Boundary


Proposed Wetland Boundary


Existing Endangered Animal Boundary


Existing Endangered Plant Boundary


BUILDINGS AND OTHER CULTURE:


Area Outline


Gas Pump Vent or U/G Tank Cap


Church


School


Dam


Sign


Small Mine


Well
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x


Foundation


S


Building
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VEGETATION:


Single Tree X


Y


Vineyard


Single Shrub


Hedge


Woods Line


Orchard


Vineyard


RAILROADS:


Standard Gauge


RR Signal Milepost


Switch


RR Abandoned


RR Dismantled


S


FLOW


Designated U/G Power Line (S.U.E.*)


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


Designated U/G Water Line (S.U.E.*)


Designated U/G TV Cable (S.U.E.*)


Designated U/G Gas Line (S.U.E.*)


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


*S.U.E. = Subsurface Utility Engineering
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CONC HW


CB


CSX TRANSPORTATION


MILEPOST 35


SWITCH


Cemetery


EXISTING STRUCTURES:
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AATUR


End of Information E.O.I.


Note: Not to Scale
SHEET NO.PROJECT REFERENCE NO.
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Buffer Zone 1


Buffer Zone 2


BZ 1


BZ 2


Wetland


Proposed Permanent Easement with


Iron Pin and Cap Marker


Proposed Temporary Utility Easement TUE


  Iron Pin and Cap Marker


Proposed Right of Way Line with


DUEProposed Permanent Drainage /  Utility Easement


AUEProposed Aerial Utility Easement


CRProposed Curb Ramp


STATE OF NORTH CAROLINA
DIVISION OF HIGHWAYS


CONVENTIONAL  PLAN SHEET SYMBOLS


Underground Storage Tank, Approx. Loc.


Geoenvironmental Boring


UST


Known Soil Contamination: Area or Site


Potential Soil Contamination: Area or Site


  Concrete or Granite R/W Marker


Proposed Right of Way Line with


C
A  Concrete C/A Marker


Proposed Control of Access Line with


1B








SHEET NO.PROJECT REFERENCE NO.


Location and Surveys


INDICATES GEODETIC CONTROL MONUMENTS USED OR SET FOR HORIZONTAL PROJECT CONTROL


BY THE NCDOT LOCATION AND SURVEYS UNIT.


PROJECT CONTROL ESTABLISHED USING GLOBAL POSITIONING SYSTEM.


NOTES:


SITE CALIBRATION INFORMATION HAS NOT BEEN PROVIDED FOR THIS PROJECT.


IF FURTHER INFORMATION IS NEEDED, PLEASE CONTACT THE LOCATION AND SURVEYS UNIT.


HTTP:\WWW.DOH.DOT.STATE.NC.US/PRECONSTRUCT/HIGHWAY/LOCATION/PROJECT


THE CONTROL DATA FOR THIS PROJECT CAN BE FOUND ELECTRONICALLY BY SELECTING


PROJECT CONTROL DATA AT:


LOCALIZED PROJECT COORDINATES


LOCALIZED PROJECT COORDINATES


THE FILE TO BE FOUND IS AS FOLLOWS:


-L- STA. 12+16.15  BEGIN STATE PROJECT B-3673


N = 676015.4035


E = 1115925.3780


-L- STA. 39+12.16  END STATE PROJECT B-3673


E=1114597.9226
N=678336.4958


SURVEY CONTROL SHEET B-3673


2


B3673_LS_CONTROL.TXT


BL POINT        DESC.        NORTH             EAST              ELEVATION           L STATION       OFFSET


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


67                     BL-67      675939.1025      1115975.8138          1143.81                 11+26.16          16.38 RT 


               
68                     BL-68      676748.8180      1115629.9255          1148.98                 20+04.42          53.42 RT
69                     BL-69      677731.5465      1115192.4435          1157.04                 30+75.26          72.16 RT
70                     BL-70      678587.5465      1114353.2953          1204.85                 42+59.61          25.57 LT 


      


71                     BL-71      679575.6840      1113982.0148          1245.77         OUTSIDE PROJECT LIMITS 


DATUM DESCRIPTION


THE LOCALIZED COORDINATE SYSTEM DEVELOPED FOR THIS PROJECT


IS BASED ON THE STATE PLANE COORDINATES ESTABLISHED BY


NCDOT FOR MONUMENT "R2597-10"


WITH NAD 83 STATE PLANE GRID COORDINATES OF


NORTHING:  648567.3290(ft)  EASTING:  1111804.2860(ft)


THE AVERAGE COMBINED GRID FACTOR USED ON THIS PROJECT


(GROUND TO GRID) IS:  0.99983384


THE N.C.  LAMBERT GRID BEARING AND


LOCALIZED HORIZONTAL GROUND DISTANCE FROM


"R2597-10" TO -L-  STATION 12+16.15 IS


N 08°32’19.3"   27,755.72’


ALL LINEAR DIMENSIONS ARE LOCALIZED HORIZONTAL DISTANCES


VERTICAL DATUM USED IS NAVD 88


BASED ON NCDOT MONUMENT R2597-1 (ELEV.= 1073.49’)


ELEVATION:  SEE NOTE BELOW


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


NAIL IN BASE OF 15" POPLAR


FROM -L- STA. 39+12.16


N 681871      E 1113545


BM22       ELEVATION = 1321.36


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


TO MARION


SECOND BROAD RIVER


SECOND BROAD RIV
ER


S
4


-L-


US 221


SOUTHERN RAILWAY R/W


US 221


BEGIN BRIDGE 
-L- Sta. 27+78+/-


END BRIDGE 


-L- Sta. 30+48+/-


TO RUTHERFORDTON


B-3673 1C-1
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Location and Surveys


NOTE: DRAWING NOT TO SCALE


(DESIGN ALIGNMENTS)


BY THE NCDOT LOCATION AND SURVEYS UNIT.


INDICATES GEODETIC CONTROL MONUMENTS USED OR SET FOR HORIZONTAL PROJECT CONTROL


NETWORK ESTABLISHED FROM NGS ONLINE POSITIONING SERVICE (OPUS)


NOTES:


INFORMATION IS NEEDED, PLEASE CONTACT THE LOCATION AND SURVEYS UNIT.


SITE CALIBRATION INFORMATION HAS NOT BEEN PROVIDED FOR THIS PROJECT. IF FURTHER


THE FILES TO BE FOUND ARE AS FOLLOWS:


HTTP://WWW.DOH.DOT.STATE.NC.US/PRECONSTRUCT/HIGHWAY/LOCATION/PROJECT/


PROJECT CONTROL DATA AT:


1.    THE CONTROL DATA FOR THIS PROJECT CAN BE FOUND ELECTRONICALLY BY SELECTING


SHEET NO.PROJECT REFERENCE NO.
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Location and Surveys


NOTE: DRAWING NOT TO SCALE


(DESIGN ALIGNMENTS)


BY THE NCDOT LOCATION AND SURVEYS UNIT.


INDICATES GEODETIC CONTROL MONUMENTS USED OR SET FOR HORIZONTAL PROJECT CONTROL


NETWORK ESTABLISHED FROM NGS ONLINE POSITIONING SERVICE (OPUS)


NOTES:


INFORMATION IS NEEDED, PLEASE CONTACT THE LOCATION AND SURVEYS UNIT.


SITE CALIBRATION INFORMATION HAS NOT BEEN PROVIDED FOR THIS PROJECT. IF FURTHER


THE FILES TO BE FOUND ARE AS FOLLOWS:


HTTP://WWW.DOH.DOT.STATE.NC.US/PRECONSTRUCT/HIGHWAY/LOCATION/PROJECT/


PROJECT CONTROL DATA AT:


1.    THE CONTROL DATA FOR THIS PROJECT CAN BE FOUND ELECTRONICALLY BY SELECTING


(PDE)


L


TYPE STATION NORTH EAST
POT 10+00.00 675816.6582 1116010.3551


PC 12+16.15 676015.4033 1115925.3781


PRC 18+55.62 676592.5234 1115650.3811


PT 24+96.93 677171.3458 1115374.6565


PC 27+68.94 677421.4749 1115267.7789


PT 37+40.76 678217.1379 1114720.9338


PC 39+32.84 678350.8966 1114583.0809


PT 45+70.87 678876.6256 1114229.7985
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NOTE: DRAWING NOT TO SCALE


(DESIGN ALIGNMENTS) (ROW MARKERS)


BY THE NCDOT LOCATION AND SURVEYS UNIT.


INDICATES GEODETIC CONTROL MONUMENTS USED OR SET FOR HORIZONTAL PROJECT CONTROL


NETWORK ESTABLISHED FROM NGS ONLINE POSITIONING SERVICE (OPUS)


NOTES:


INFORMATION IS NEEDED, PLEASE CONTACT THE LOCATION AND SURVEYS UNIT.


SITE CALIBRATION INFORMATION HAS NOT BEEN PROVIDED FOR THIS PROJECT. IF FURTHER


THE FILES TO BE FOUND ARE AS FOLLOWS:


HTTP://WWW.DOH.DOT.STATE.NC.US/PRECONSTRUCT/HIGHWAY/LOCATION/PROJECT/


PROJECT CONTROL DATA AT:


1.    THE CONTROL DATA FOR THIS PROJECT CAN BE FOUND ELECTRONICALLY BY SELECTING


SURVEY CONTROL SHEET B-3673


SHEET NO.PROJECT REFERENCE NO.


6
/
2
/
9
9


1/
2
1/


2
0
15
 
10
:5


7
:4


7
 


A
M


R
:\


L
o
c
a
t
i
o
n


S
u
r
v
e
y
s
\


B
3
6
7
3
_


L
S
_
1
d
.d


g
n


U
S


E
R
: 
t
o
d
d
.b


u
c
k
n
e
r


Location and Surveys


(DESIGN ALIGNMENTS)


BY THE NCDOT LOCATION AND SURVEYS UNIT.


INDICATES GEODETIC CONTROL MONUMENTS USED OR SET FOR HORIZONTAL PROJECT CONTROL


NOTES:


INFORMATION IS NEEDED, PLEASE CONTACT THE LOCATION AND SURVEYS UNIT.


SITE CALIBRATION INFORMATION HAS NOT BEEN PROVIDED FOR THIS PROJECT. IF FURTHER


THE FILES TO BE FOUND ARE AS FOLLOWS:


HTTP://WWW.DOH.DOT.STATE.NC.US/PRECONSTRUCT/HIGHWAY/LOCATION/PROJECT/


PROJECT CONTROL DATA AT:


1.    THE CONTROL DATA FOR THIS PROJECT CAN BE FOUND ELECTRONICALLY BY SELECTING
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NOTE: DRAWING NOT TO SCALE


(DESIGN ALIGNMENTS)


NOTES:


INFORMATION IS NEEDED, PLEASE CONTACT THE LOCATION AND SURVEYS UNIT.


SITE CALIBRATION INFORMATION HAS NOT BEEN PROVIDED FOR THIS PROJECT. IF FURTHER


1.    THE CONTROL DATA FOR THIS PROJECT CAN BE FOUND ELECTRONICALLY BY SELECTING


(PDE)
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Location and Surveys


NOTE: DRAWING NOT TO SCALE


(DESIGN ALIGNMENTS)


BY THE NCDOT LOCATION AND SURVEYS UNIT.


INDICATES GEODETIC CONTROL MONUMENTS USED OR SET FOR HORIZONTAL PROJECT CONTROL


PROJECT CONTROL ESTABLISHED USING GLOBAL POSITIONING SYSTEM.


NETWORK ESTABLISHED FROM NGS ONLINE POSITIONING SERVICE (OPUS)


NOTES:


INFORMATION IS NEEDED, PLEASE CONTACT THE LOCATION AND SURVEYS UNIT.


SITE CALIBRATION INFORMATION HAS NOT BEEN PROVIDED FOR THIS PROJECT. IF FURTHER


THE FILES TO BE FOUND ARE AS FOLLOWS:


HTTP://WWW.DOH.DOT.STATE.NC.US/PRECONSTRUCT/HIGHWAY/LOCATION/PROJECT/


PROJECT CONTROL DATA AT:


1.    THE CONTROL DATA FOR THIS PROJECT CAN BE FOUND ELECTRONICALLY BY SELECTING


B3673_LS_CONTROL.TXT


SURVEY CONTROL SHEET B-3673


DATUM DESCRIPTION


THE LOCALIZED COORDINATE SYSTEM DEVELOPED FOR THIS PROJECT


IS BASED ON THE STATE PLANE COORDINATES ESTABLISHED BY


NCDOT FOR MONUMENT "R2597-10"


WITH NAD 83 STATE PLANE GRID COORDINATES OF


NORTHING:  648567.3290(ft)  EASTING:  1111804.2860(ft)


THE AVERAGE COMBINED GRID FACTOR USED ON THIS PROJECT


(GROUND TO GRID) IS:  0.99983384


THE N.C.  LAMBERT GRID BEARING AND


LOCALIZED HORIZONTAL GROUND DISTANCE FROM


"R2597-10" TO -L-  STATION 12+16.15 IS


N 08°32’19.3"   27,755.72’


ALL LINEAR DIMENSIONS ARE LOCALIZED HORIZONTAL DISTANCES


VERTICAL DATUM USED IS NAVD 88


BASED ON NCDOT MONUMENT R2597-1 (ELEV.= 1073.49’)


ELEVATION:  SEE NOTE BELOW


Permanent DRAINAGE Easement


ALIGN STATION OFFSET NORTH EAST


L 22+00.00 96.47 676941.7847 1115583.6658


L 22+00.00 140.00 676960.3877 1115623.0239


L 22+50.00 98.16 676987.2168 1115564.2405


L 22+50.00 140.00 677004.8547 1115602.1787


ROW Marker Concrete or Granite-E


ALIGN STATION OFFSET NORTH EAST


L 12+16.15 -140.00 675960.3640 1115796.6510


L 12+16.15 -50.00 675995.7463 1115879.4042


L 16+50.00 -130.00 676351.8006 1115627.3733


L 16+85.00 -250.00 676328.9605 1115504.7160


L 30+00.00 -87.00 677587.7937 1115090.6836


L 37+40.76 -87.00 678154.6994 1114660.3497


L 39+32.84 -87.00 678288.4581 1114522.4968


L 39+32.84 -50.32 678314.7802 1114548.0372


L 28+35.00 -230.00 677385.8246 1115032.0177


B-3673 1C-2








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


BE PLACED IN LAYERS NOT TO EXCEED 2" IN DEPTH.


AT AN AVERAGE RATE OF 112 LBS. PER SQ. YD. PER 1" DEPTH.  TO


C1
LAYERS.


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


D1


OR GREATER THAN 4" IN DEPTH.


" IN DEPTH  2
1


DEPTH, TO BE PLACED IN LAYERS NOT LESS THAN 2


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


PROP.VAR. DEPTH ASPHALT CONCRETE INTERMEDIATE COURSE, 


E1


U 


T 


EXISTING PAVEMENT


V 


W VARIABLE DEPTH ASPHALT PAVEMENT (SEE WEDGING DETAILS)


NOTE:  PAVEMENT EDGE SLOPES ARE 1:1 UNLESS SHOWN OTHERWISE


EARTH MATERIAL


PROP. APPROX. 3" ASPHALT CONCRETE INTERMEDIATE COURSE,


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


AN AVERAGE RATE OF 399 LBS. PER SQ. YD. IN EACH OF TWO LAYERS.


PROP. APPROX. 7" ASPHALT CONCRETE BASE COURSE, TYPE B25.0C, AT
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  (3" MAX)
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PS
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SEE X-SECTIONS
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VARIES


-L- STA 12+15.00 TO STA  16+59.97
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D2


PROP. APPROX. 3" ASPHALT CONCRETE SURFACE COURSE, TYPE S9.5C,
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-L- STA 16+59.97 TO STA  24+96.93


LC


TYPICAL SECTION NO. 2


-LFUT-


(0’ TO 16.62’)


VARIES VARIES


-LFUT--L- 


(0’ TO 23’)


(16.62’ TO 29.25’)


FINAL PAVEMENT SCHEDULE


CL


H
IN


G
E
 
P


O
IN


T
 


VARIABLE 


SLOPES


6:1
4:1 6:1


F
O


R
 
C


U
T
S


ORIGINAL GROUND


6’10’ 12’ 43’


POINT
GRADE


FUTUREFUTURE PAVEMENT


-LFUT-


0.02


GRADE TO THIS LINE


5"


VARIES


VARIES


CL


T


GRADE TO THIS LINE


-LFUT-CL
H
IN


G
E
 
P


O
IN


T
 


VARIABLE 


SLOPES


6:1
4:1 6:1


F
O


R
 
C


U
T
S


ORIGINAL GROUND


6’10’ 12’ 43’


POINT
GRADE


FUTUREFUTURE PAVEMENT


-LFUT-


0.02


GRADE TO THIS LINE


5"


VARIES


VARIES


0.02 FT/FT 0.02


(4.64’ TO 17.25’)
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-L-


INCIDENTAL MILLING DETAIL


U


U


V


2:1


*1.5:1 MAX.


*UTILIZE 1.5:1 SLOPES FROM STA 17+50 TO STA 27+78 (BEGIN BRIDGE)


2A-1


J1 PROP. 8" AGGREGATE BASE COURSE


THAN 5�" IN DEPTH.


BE PLACED IN LAYERS NOT LESS THAN 3" IN DEPTH OR GREATER 


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


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


E2


E3
AN AVERAGE RATE OF 456 LBS. PER SQ. YD. 


PROP. APPROX. 4" ASPHALT CONCRETE BASE COURSE, TYPE B25.0C, AT
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Detail Showing Method of Wedging
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D2 D1
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INCIDENTAL MILLING, MAX. 3"


R1 SHOULDER BERM GUTTER


P PRIME COAT AT THE RATE OF 0.35 GAL. PER SQ. YARD
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(TO BE REMOVED)
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2A-2
-LFUT-


-LFUT-
-L- 


-L- 


8’ MIN.


-L- STA 30+98.00 (END BRIDGE) TO STA 36+13.39


SHLD
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1:1


SEE X-SECTS


6.5’ VC


3.0’
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D1 3" I19.0C
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-L- STA 36+13.39 TO STA 39+15.00


TYPICAL SECTION NO. 4


*UTILIZE 1.5:1 SLOPES FROM STA 17+50 TO STA 27+78.00 (BEGIN BRIDGE)


-L- STA 31+03.68 TO STA 31+35.00
-L- STA 26+94.00 TO STA 27+36.54


TO STA 34+90.00
NOTE:  1.5:1 SLOPE STA 30+60.00 
-L- STA 31+25.97 TO STA 37+00.00 (LT.)


-L- STA 27+32.00 TO STA 27+74.38
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SHEET NO.PROJECT REFERENCE NO.


ROADWAY DESIGN
ENGINEER ENGINEER


   B-3673


PAVEMENT DESIGN


6
/
2
/
9
9


1/
2
1/


2
0
15
 
10
:5


7
:4


9
 


A
M


R
:\


R
o
a
d


w
a
y
\


P
r
o
j
\


B
-
3
6
7
3
_


R
d
y
_
t
y
p
.d


g
n


U
S


E
R
: 
t
o
d
d
.b


u
c
k
n
e
r


Michael Baker Engineering, Inc.


NC License:  F-1084
Cary, NC  27518
Suite 600
8000 Regency Parkway


RALEIGH,  NC  27699-1593


1593 MAIL SERVICE CENTER


PAVEMENT MANAGEMENT UNIT


NC DEPARTMENT OF TRANSPORTATION 


S LEA


N
O


RTH CAROL
IN


A


PR
OFE


SSIONAL


E
NGINEER


  


034367


RENKCUB .H 
DD


O


T


DocuSign Envelope ID: 300502E2-5324-4A4F-80D9-609E67880C93


1/23/2015 1/23/2015 



https://trust.docusign.com

https://trust.docusign.com



				2015-01-23T05:34:01-0800

		DocuSign, Inc.

		Digitally verifiable PDF exported from www.docusign.com












8
6
2
D


0
3


8
6
2
D


0
3


SEE TITLE BLOCK


J HOWERTON          06-22-12


P
L


A
N


G
U


A
R


D
R


A
IL


 A
N


C
H


O
R


 U
N


IT
 T


Y
P


E
 B


-7
7


POST 1


POST 2


POST 3


POST 4


POST 5


POST 6


POST 7


POST 8


POST 9


4
’
-
0
"


B
E


N
T


 P
L


A
T


E
 R


U
B


R
A


IL


S
E


E
 D


E
T


A
IL


 B


S
E


E
 D


E
T


A
IL


 A


6
’
-
3
"


5
"


4
’
-
9
"


1
’
-
6


"


1
’
-
1
0
�
"


4
 S


P
A


C
E


S
 @


 1
’
-
6
�"


 =
 6


’
-
3
"


4
 S


P
A


C
E


S
 @


 3
’
-
1


�"
 =


 1
2


’
-
6


"


C
6
 x


 8
.2


 R
U


B
R


A
I
L


 


E
L


E
V


A
T


IO
N


B
E


N
D


B
E


N
D


P
A


Y
 L


IM
IT


S


P
O


S
T


 S
P


A
C


IN
G


 S
T


A
N


D
A


R
D


 6
’-3


"


W
8
 x


 1
3


E
N


D
S


H
O


E


1
0
 G


A
.


S
E


E
 N


O
T


E
S


 5
 A


N
D


 6


S
E


E
 N


O
T


E
 4


1
’
-
0


"
W


-B
E


A
M


 R
A


IL
S


E
E


 N
O


T
E


 7
D


IR
E


C
T


IO
N


 O
F


 T
R


A
F


F
IC


L
A


P
 G


U
A


R
D


R
A


IL
 IN


F
I
N


I
S


H


G
R


A
D


E


(O
P


T
IO


N
A


L
)


B
E


R
M


 G
U


T
T


E
R


S
H


O
U


L
D


E
R


6
"


A
B


CC
B


A


 


1


2
3


4


8
"


D
IR


E
C


T
IO


N
 O


F
 T


R
A


F
F


IC


B
A


C
K


 O
F


 P
O


S
T


R
U


B
R


A
IL


 T
O


D
O


 N
O


T
 A


T
T


A
C


H


S
E


E
 D


E
T


A
IL


 C
 A


N
D


 N
O


T
E


 2


R
U


B
R


A
IL


 O
F


F
S


E
T


 B
L


O
C


K
 


(
T


Y
P


.)
 


1
4


"
 
x


 
6


"
 
x


 
8


"
U


P
P


E
R


 O
F


F
S


E
T


 B
L


O
C


K


1
2
’-6


"
 N


E
S


T
E


D
 G


U
A


R
D


R
A


IL
 (O


N
E


 R
A


IL
 IN


S
ID


E
 A


N
O


T
H


E
R


)


STRUCTURE ANCHOR UNIT
GUARDRAIL ANCHOR UNIT


4
 
 
 
 
7


4
 
 
 
 
7


1’-11"


8
6
2
D


0
3


RALEIGH, N.C.


DIVISION OF HIGHWAYS


DEPT. OF TRANSPORTATION


NORTH CAROLINA


STATE OF 


RALEIGH, N.C.


DIVISION OF HIGHWAYS


DEPT. OF TRANSPORTATION


NORTH CAROLINA


STATE OF


S
H


E
E


T
   O


F
S


H
E


E
T


   O
F


ENGLISH DETAIL DRAWING FOR
ENGLISH DETAIL DRAWING FOR


8
6
2
D


0
3


FOR F-SHAPE BARRIER


GUARDRAIL ANCHOR UNIT TYPE B-77
FOR F-SHAPE BARRIER


GUARDRAIL ANCHOR UNIT TYPE B-77


7
�
"


7
)
 P


O
S


T
S


 1
 A


N
D


 2
 A


R
E


 W
8


 x
 1


3
, 7


’
-
6


"
 L


O
N


G
. A


L
L


 O
T


H
E


R
 P


O
S


T
S


 I
N


 T
H


E
 A


N
C


H
O


R
 U


N
I
T


 A
R


E
 W


6
 x


 8
.5


.


   (c
) A


T
 N


E
W


 B
R


ID
G


E
 R


A
IL


, A
N


C
H


O
R


 T
H


E
 W


-B
E


A
M


 E
N


D
 S


H
O


E
 A


N
D


 R
U


B
R


A
IL


 A
S


 D
E


T
A


IL
E


D
 O


N
 T


H
E


 S
T


R
U


C
T


U
R


E
 P


L
A


N
S


.


       IN
S


T
A


L
L


 T
H


E
 W


-B
E


A
M


 E
N


D
 S


H
O


E
 B


E
H


IN
D


 T
H


E
 N


E
S


T
E


D
 W


-B
E


A
M


 E
L


E
M


E
N


T
S


.


       A
 4


 B
O


L
T


 I
N


S
E


R
T


 A
S


S
E


M
B


L
Y


 I
S


 A
L


L
O


W
E


D
 O


N
 P


R
E


C
A


S
T


 R
E


I
N


F
O


R
C


E
D


 C
O


N
C


R
E


T
E


 B
A


R
R


I
E


R
 (


S
E


E
 S


T
D


. D
W


G
. 8


5
7
.0


1
)
. 


   (b
) A


T
 E


X
IS


T
IN


G
 B


R
ID


G
E


 R
A


IL
 A


N
D


 N
E


W
 O


R
 E


X
IS


T
IN


G
 B


A
R


R
IE


R
S


, A
N


C
H


O
R


 T
H


E
 W


-B
E


A
M


 E
N


D
 S


H
O


E
 U


S
IN


G
 A


 4
 B


O
L


T
 H


O
L


D
 D


O
W


N
 P


L
A


T
E


 (S
E


E
 S


T
D


. D
W


G
. 8


6
2
.0


4
).


       B
O


L
T


S
 W


I
T


H
 W


A
S


H
E


R
S


.  M
A


X
I
M


U
M


 P
R


O
J
E


C
T


I
O


N
 F


O
R


 B
O


L
T


S
 I


S
 �"


. 


   (a
) A


T
 E


X
IS


T
IN


G
 B


R
ID


G
E


 R
A


IL
 A


N
D


 N
E


W
 O


R
 E


X
IS


T
IN


G
 B


A
R


R
IE


R
S


, A
N


C
H


O
R


 R
U


B
R


A
IL


 U
S


IN
G


 T
H


R
E


E
 �"


 x
 6


"
 C


H
E


M
IC


A
L


L
Y


 A
N


C
H


O
R


E
D


6
) A


N
C


H
O


R
A


G
E


:


   T
O


E
 O


F
 T


H
E


 B
A


R
R


I
E


R
 O


R
 B


R
I
D


G
E


 R
A


I
L


.  


5
) S


H
O


P
 F


A
B


R
IC


A
T


E
 T


H
E


 C
6


 x
 8


.2
 R


U
B


R
A


IL
 E


N
D


 T
O


 B
E


 C
O


N
S


IS
T


E
N


T
 W


IT
H


 T
H


E
 S


L
O


P
E


 O
F


 T
H


E
 F


 S
H


A
P


E
 A


N
D


 A
T


T
A


C
H


 F
L


U
S


H
 W


IT
H


 T
H


E
 S


L
O


P
E


D


4
) S


E
E


 D
E


T
A


IL
 D


 F
O


R
 S


L
O


P
E


D
 R


U
B


R
A


IL
 B


L
O


C
K


O
U


T
. B


L
O


C
K


O
U


T
 IS


 A
T


T
A


C
H


E
D


 T
O


 R
A


IL
 E


L
E


M
E


N
T


 O
N


L
Y


. U
S


E
 �"


 x
 3


"
 L


A
G


 B
O


L
T


 W
IT


H
 F


L
A


T
 W


A
S


H
E


R
.


   �"
 x


  1
�"


 L
O


N
G


 B
U


T
T


O
N


H
E


A
D


 B
O


L
T


 A
N


D
 R


E
C


T
A


N
G


U
L


A
R


 P
L


A
T


E
 W


A
S


H
E


R
.


3
) S


T
E


E
L


 S
P


A
C


E
R


 T
U


B
E


 IS
 A


 S
C


H
E


D
U


L
E


 4
0
 G


A
L


V
A


N
IZ


E
D


 P
IP


E
 6


"
 IN


S
ID


E
 D


IA
M


E
T


E
R


 x
 9


"
 L


O
N


G
.  A


T
T


A
C


H
 T


U
B


E
 T


O
 G


U
A


R
D


R
A


IL
 O


N
L


Y
 W


IT
H


   W
I
T


H
  A


 �"
 x


  4
�"


 B
U


T
T


O
N


H
E


A
D


 B
O


L
T


.  R
U


B
R


A
I
L


 I
S


 F
L


A
R


E
D


 T
O


 B
A


C
K


 O
F


 P
O


S
T


 6
 A


N
D


 N
O


T
 S


E
C


U
R


E
D


.


   L
E


N
G


T
H


S
).  S


E
C


U
R


E
 B


L
O


C
K


S
 O


N
L


Y
 T


O
 P


O
S


T
S


 2
 A


N
D


 4
. S


E
C


U
R


E
 R


U
B


R
A


IL
 A


N
D


 B
L


O
C


K
O


U
T


S
 T


O
 P


O
S


T
S


 1
 A


N
D


 3
.  R


U
B


R
A


IL
 IS


 S
E


C
U


R
E


D
 T


O
 P


O
S


T
 5


2
) R


U
B


R
A


IL
 B


L
O


C
K


O
U


T
S


 L
O


C
A


T
E


D
 O


N
 P


O
S


T
S


 1
 T


H
R


O
U


G
H


 4
 A


R
E


 O
F


F
S


E
T


 D
R


IL
L


E
D


 A
N


D
 S


E
C


U
R


E
D


 W
IT


H
 �"


 B
U


T
T


O
N


H
E


A
D


 B
O


L
T


S
 (S


E
E


 C
H


A
R


T
 F


O
R


 B
O


L
T


 


1
) P


O
S


T
S


 1
 T


H
R


O
U


G
H


 5
 R


E
Q


U
IR


E
 A


N
 A


D
D


IT
IO


N
A


L
 H


O
L


E
 T


O
 A


T
T


A
C


H
 L


O
W


E
R


 B
L


O
C


K
O


U
T


S
 A


N
D


/O
R


 R
U


B
R


A
IL


.


G
E


N
E


R
A


L
 N


O
T


E
S


:


1
�
"


1
�
"


C
6


 x
 8


.2
 R


U
B


R
A


I
L


R
U


B
R


A
IL


 


C
6


 x
 8


.2


S
E


E
 N


O
T


E
 4


B
L


O
C


K
O


U
T


S
L


O
P


E
D


 R
U


B
R


A
IL


P
O


S
T


W
8
 x


 1
3


O
F


F
S


E
T


 B
L


O
C


K


N
O


 W
A


S
H


E
R


 (S
E


E
 N


O
T


E
 2


)


�"
 B


U
T


T
O


N
H


E
A


D
 B


O
L


T


S
E


E
 D


E
T


IA
L


 C
 A


N
D


 N
O


T
E


 2


R
U


B
R


A
IL


 O
F


F
S


E
T


 B
L


O
C


K


S
E


C
T


IO
N


 A
-A


S
E


C
T


IO
N


 B
-B


S
E


C
T


IO
N


 C
-C


S
E


E
 N


O
T


E
 5


 A
N


D
 6


F
I
N


I
S


H


G
R


A
D


E


F
I
N


I
S


H


G
R


A
D


E


S
E


E
 N


O
T


E
 3


S
T


E
E


L
 S


P
A


C
E


R
 T


U
B


E


F
I
N


I
S


H


G
R


A
D


E
(O


P
T


IO
N


A
L


)


B
E


R
M


 G
U


T
T


E
R


S
H


O
U


L
D


E
R


(N
E


S
T


E
D


)


G
U


A
R


D
R


A
IL


"
W


"
 B


E
A


M


(N
E


S
T


E
D


)


G
U


A
R


D
R


A
IL


"
W


"
 B


E
A


M


(N
E


S
T


E
D


)


G
U


A
R


D
R


A
IL


"
W


"
 B


E
A


M


S
H


O
W


N
 A


N
D


 W
E


L
D


.


B
E


N
D


IN
G


 W
E


B
 A


S


T
R


IM
M


IN
G


 F
L


A
N


G
E


S


S
H


O
P


 F
A


B
R


IC
A


T
E


 B
Y


1
1


2
 
 


�
"


1


4


S
P


L
IC


E
 B


O
L


T
 S


L
O


T
S


S
E


E
 N


O
T


E
 5


~
2
"


3
"


1
"


1
�
"


2
" 3


"


2
4


"


�
"


3
"


2
"


6
�
"


7
�
"


1
0
’


�
"


�
"


3
"


3
"


3
"


3
"


1
�
"


1
�
"


F
R


O
N


T
S


ID
E


P
O


S
T


T
H


IC
K


N
E


S
S


123


B
O


L
T


 L
E


N
G


T
H


   A
T


T
A


C
H


E
D


 T
O


 B
L


O
C


K
.


   A
T


T
A


C
H


 B
L


O
C


K
 T


O
 P


O
S


T
.  R


U
B


R
A


IL
 N


O
T


 


   B
O


L
T


S
 F


O
R


 P
O


S
T


S
 2


 A
N


D
 4


 A
R


E
 U


S
E


D
 T


O
 


4


**


*


1
"


3
"


5
�
"


4� "


4� "


3
�
"


�
"


� "


3
�
"


7
"


4
"


R
U


B
R


A
IL


 B
L


O
C


K
S


 7
"
 H


IG
H


 x
 4


"
 W


ID
E


1
"


2
"


3
�
"


4
�
"


 
3


"


6
"


5
"


9
"


�
"�
"


�
"


�
"


8
"


5
"


�"
 D


I
A


. H
O


L
E


F
O


R
 B


O
L


T
 T


O
 A


T
T


A
C


H
B


L
O


C
K


 T
O


 R
U


B
R


A
IL


3
’
-
3


"


5
’
-
6


"


6
"


D
R


I
L


L
 �"


 D
I
A


H
O


L
E


 (T
Y


P
)


1
�
"


1
�
"


5
"


1
�
"


3
"


P
O


S
T


 B
O


L
T


 S
L


O
T


S


�
"
 
x
 
2
�
"
 
(
T


Y
P


.
)


 


6
"


 
1
�
"


2� "


2
�
"


�
"


6
’
-
1


1
"


3
’-
0
"


�
"
 
x
 
1
�
"
 
(
T


Y
P


.
)


3
’
-
1


�
"


3
’
-
1


�
"


1
’
-
6


"


�
"


P
L


A
N


E
L


E
V


A
T


IO
N


C
6


 x
 8


.2
 R


U
B


R
A


I
L


D
E


T
A


IL
 A


E
L


E
V


A
T


IO
N


B
E


N
T


 P
L


A
T


E
 R


U
B


R
A


IL


D
E


T
A


IL
 B


P
L


A
N


R
U


B
R


A
IL


 B
L


O
C


K
O


U
T


D
E


T
A


IL
 C


S
L


O
P


E
D


 R
U


B
R


A
IL


 B
L


O
C


K
O


U
T


 


D
E


T
A


IL
 D


L
A


G
 B


O
L


T


D
E


T
A


IL
 E


T
Y


P
. E


A
C


H
 F


L
A


N
G


E
   


B
E


N
D


1
1
�"


 x
 1


0
 G


A
 x


 9
’
-
1
1
"


S
T


E
E


L
 P


L
A


T
E


A
S


 S
H


O
W


N


A
N


D
 S


H
O


P
 F


A
B


R
IC


A
T


E


C
U


T
 F


L
A


N
G


E
 B


E
N


D


    T
Y


P
. E


A
C


H
 F


L
A


N
G


E
   


(
T


Y
P


)


4
"
 R


A
D


I
U


S


B
E


N
D


A
S


 S
H


O
W


N


A
N


D
 S


H
O


P
 F


A
B


R
IC


A
T


E
 


C
U


T
 F


L
A


N
G


E
 B


E
N


D


F
L


A
N


G
E


   


T
Y


P
. E


A
C


H


VARIES


H
O


L
E


D
I
A


.


H
O


L
E


�
"
 
D


I
A


.


R
A


D
IU


S


�
"


C


CL CL 4
"


8"
  H


O
L


E
S


L
 
�
"
 
D


I
A


.
 


1
�
"


1
�
"


7"


H
O


L
E


S


�
"
 
D


I
A


.
 


W8 x 13 x 7’-6"


P
L


A
N


F
R


O
N


T
S


ID
E


"
W


8
 X


 1
3


 X
 7


’
-
6


"


D
E


T
A


IL
 F


 S
T


E
E


L
 P


O
S


T


G
U


A
R


D
R


A
IL


 A
N


C
H


O
R


 U
N


IT
 T


Y
P


E
 B


-7
7


STRUCTURE ANCHOR UNIT
STRUCTURE ANCHOR UNIT


5
 
 
 
 
7


5
 
 
 
 
7


2
3


"
2


3
"


RALEIGH, N.C.


DIVISION OF HIGHWAYS


DEPT. OF TRANSPORTATION


NORTH CAROLINA


STATE OF 


RALEIGH, N.C.


DIVISION OF HIGHWAYS


DEPT. OF TRANSPORTATION


NORTH CAROLINA


STATE OF


S
H


E
E


T
   O


F
S


H
E


E
T


   O
F


ENGLISH DETAIL DRAWING FOR
ENGLISH DETAIL DRAWING FOR


FOR F-SHAPE BARRIER


GUARDRAIL ANCHOR UNIT TYPE B-77


FOR F-SHAPE BARRIER


GUARDRAIL ANCHOR UNIT TYPE B-77


4
2


"


7
�
"


6
�
"


7
�
"


SHEET NO.PROJECT REFERENCE NO.


CHECKED BY:


FILE SPEC.:


DATE:


DATE:


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


DATE:ORIGINAL BY:


MODIFIED BY:


CONTRACT STANDARDS
AND DEVELOPMENT UNIT


$
$


$
$


$
$


S
Y


S
T


I
M


E
$


$
$


$
$


$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
D


G
N


$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$


$
$
$
$
U


S
E


R
N


A
M


E
$
$
$
$


P
RO


FESSIONA
L


ENGINEER


NO
RT


H CAROLINA


SEAL


notrewoH .S
 l


e


oJ


022966


2C-1B-3673


DocuSign Envelope ID: 82D803A0-A4F6-4051-B1CD-02DB75D590DD


1/26/2015 



https://trust.docusign.com



		862d03 B-77 for F-Shape Barrier



				2015-01-26T10:40:01-0800

		DocuSign, Inc.

		Digitally verifiable PDF exported from www.docusign.com












 


--


--


--


--


--


--


--


--


--


--


--


--


--


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 
FLA


TTER


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
IL


E
 


T
IP


B
O


T
T


O
M
 


O
F
 


S
H


O
R
IN


G


E
L
E


V
A


T
IO


N
 


B
E


W
T


E
E


N


G
R


O
U


N
D


W
A


T
E


R


P
IL


E
 


T
IP


E
L
E


V
A


T
IO


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
IN
IM


U
M
 


R
E


Q
U
IR


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


250 LB/SF MAX


TRAFFIC SURCHARGE


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
IE


S
 
-
 
12
’ 


M
A


X


H
 
-
 


S
H


O
R
IN


G
 


H
E
IG


H
T


V
A


R
IE


S
 
-
 
12
’ 


M
A


X


H
 
-
 


S
H


O
R
IN


G
 


H
E
IG


H
T


V
A


R
IE


S
 
-
 
12
’ 


M
A


X


H
 
-
 


S
H


O
R
IN


G
 


H
E
IG


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
IN
IM


U
M
 


R
E


Q
U
IR


E
D


*


E
M


B
E


D
M


E
N


T


M
IN
IM


U
M
 


R
E


Q
U
IR


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"


250 LB/SF MAX


TRAFFIC SURCHARGE


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


DRILLED-IN H-PILES.


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


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


FOR "SURCHARGE CASE WITH TRAFFIC IMPACT".


MINIMUM REQUIRED EXTENSION IS 6" FOR "SLOPE OR SURCHARGE CASE WITH NO TRAFFIC IMPACT" AND 32"


CASE WITH TRAFFIC IMPACT".


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


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


CONDITION.  DO NOT USE STANDARD TEMPORARY SHORING IF GROUNDWATER IS ABOVE BOTTOM OF SHORING.


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


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


OR SOFT SOIL OR MUCK IS WITHIN THE EMBEDMENT DEPTH.


DO NOT USE STANDARD TEMPORARY SHORING WHEN VERY LOOSE


PARAMETERS ARE NOT APPLICABLE.


DO NOT USE STANDARD TEMPORARY SHORING IF ASSUMED SOIL


COHESION, c = 0 LB/SF


 = 30 DEGREESfFRICTION ANGLE, 


 = 120 LB/CFgUNIT WEIGHT, 


IN-SITU ASSUMED SOIL PARAMETERS:


STANDARD TEMPORARY SHORING IS BASED ON THE FOLLOWING


PROVISION.


FOR STANDARD TEMPORARY SHORING, SEE STANDARD SHORING


SHORING AS NOTED IN THE PLANS.


AT THE CONTRACTOR’S OPTION, USE STANDARD TEMPORARY
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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 
FLA


TTER


MIN


12"


SURCHARGE CASE


SLOPE CASE


(OMIT FOR GEOTEXTILE REINFORCEMENT)


RETENTION GEOTEXTILE  (TYP)


18" MIN


(SEE NOTE 8 ON SHEET 2)


EMBEDMENT


250 LB/SF MAX


TRAFFIC SURCHARGE


M
A


X


18
"


MIN


18"


10’
 MAX


CUT 
AS
 R


EQUIR
ED


(TYP
)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
IE


S
 
-
 
2
8
’ 


M
A


X


H
 
-
 


W
A


L
L
 


H
E
IG


H
T


V
A


R
IE


S
 
-
 
2
8
’ 


M
A


X


H
 
-
 


W
A


L
L
 


H
E
IG


H
T


> 6’ MIN


(SEE NOTE 8 ON SHEET 2)


EMBEDMENT


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
IN


F
.  
S


P
A


C
IN


G


V
E


R
T
IC


A
L


R
E
IN


F
.  
S


P
A


C
IN


G


V
E


R
T
IC


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)


*
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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.


G
E


O
T


E
X


T
IL


E
 


M
A


C
H
IN


E


D
IR


E
C


T
IO


N
 
(M


D
)


D
IR


E
C


T
IO


N
 
(M


D
)


G
E


O
G


R
ID
 


M
A


C
H
IN


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
IE


S
 
-
 
2
8
’ 


M
A


X


H
 
-
 


W
A


L
L
 


H
E
IG


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


ACUTE CORNERS AS DIRECTED BY THE ENGINEER.


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


INLETS OR UTILITIES WILL INTERFERE WITH REINFORCEMENT.


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


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


ARE APPROVED.


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


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


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


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


IF BOTH OF THE FOLLOWING CONDITIONS OCCUR:


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


CENTERED OVER GAPS IN THE REINFORCEMENT LAYER BELOW.


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


GEOGRID REINFORCEMENT.


SHORT-TERM DESIGN STRENGTH EQUAL TO THE ULTIMATE TENSILE STRENGTH DIVIDED BY 3.5 FOR THE


IF THE WEBSITE DOES NOT LIST A SHORT-TERM DESIGN STRENGTH FOR AN APPROVED GEOGRID, USE A


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


connect.ncdot.gov/resources/Materials/Pages/SoilsLaboratory.aspx


BASED ON MATERIAL TYPE.  THE LIST OF APPROVED GEOGRIDS WITH DESIGN STRENGTHS IS AVAILABLE FROM:


CROSS-MACHINE DIRECTION (CD) OR SHORT-TERM DESIGN STRENGTHS FOR A 3-YEAR DESIGN LIFE IN THE MD


GEOGRIDS ARE TYPICALLY APPROVED FOR ULTIMATE TENSILE STRENGTHS IN THE MACHINE DIRECTION (MD) AND


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


BY THE ENGINEER.


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


REINFORCED ZONE OF STANDARD TEMPORARY WALLS WITH GEOTEXTILE REINFORCEMENT.


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


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


TEMPORARY WALLS IF GROUNDWATER IS ABOVE BOTTOM OF REINFORCED ZONE.


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


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


WALLS.


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


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


COHESION, c = 0 LB/SF


 = 30 DEGREESfFRICTION ANGLE, 


 = 120 LB/CFgUNIT WEIGHT, 


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


(FT)


+ EMBEDMENT


WALL HEIGHT (H)


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


 20’>> 0 TO 10 FOR H 


> 0 TO 7 FOR H < 20’


> 7 FOR H < 20’


 20’>> 10 FOR H *


SHOWN ON SHEET 1.


REINFORCEMENT SPACING


*BASED ON VERTICAL


H - WALL HEIGHT (FT)


ULTIMATE TENSILE STRENGTH (LB/FT)


GEOTEXTILE REINFORCEMENT


SHORT-TERM DESIGN STRENGTH (LB/FT)


GEOGRID REINFORCEMENT


(SEE NOTE 10 ON SHEET 2.)
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STATIONSTATION


SAY:


LINE
SURVEY YD


2


TOTAL:


W = TOTAL WIDTH OF FLARE FROM BEGINNING OF TAPER TO END OF GUARDRAIL


FLARE LENGTH = DISTANCE FROM LAST SECTION OF PARALLEL GUARDRAIL TO END OF GUARDRAIL


TOTAL SHOULDER WIDTH = DISTANCE FROM EDGE OF TRAVEL LANE TO SHOULDER BREAK POINT.


"N" = DISTANCE FROM EDGE OF LANE TO FACE OF GUARDRAIL


NG = NON-GATING IMPACT ATTENUATOR TYPE 350


G = GATING IMPACT ATTENUATOR TYPE 350


LT/ RT/ CL
LOCATION


16+55 27+94 RT 2,701L


1,763RT36+3628+81L


6,920


6,910


THB


WEJ


(IN CUBIC YARDS)
SUMMARY OF EARTHWORK


GUARDRAIL SUMMARY


W = TOTAL WIDTH OF FLARE FROM BEGINNING OF TAPER TO END OF GUARDRAIL


FLARE LENGTH = DISTANCE FROM LAST SECTION OF PARALLEL GUARDRAIL TO END OF GUARDRAIL


TOTAL SHOULDER WIDTH = DISTANCE FROM EDGE OF TRAVEL LANE TO SHOULDER BREAK POINT.


"N" = DISTANCE FROM EDGE OF LANE TO FACE OF GUARDRAIL


NG = NON-GATING IMPACT ATTENUATOR TYPE 350


G = GATING IMPACT ATTENUATOR TYPE 350


LINE


SURVEY
 STA.BEG.  STA.END LOCATION


LENGTH  POINTWARRANT


E.O.L.


FROM


DIST.


"N"


WIDTH


SHOUL


TOTAL
 LENGTHFLARE W ANCHORS


 350TYPE


ATTENUATOR


IMPACT


BARRIER


CONCRETE


FACED


SINGLE


GUARDRAIL


EXISTING


REMOVE


REMARKS


STRAIGHT CURVED


SHOP


FACED


DOUBLE


END


APPROACH


END


TRAILING


END


APPROACH


END


TRAILING


END


APPROACH


END


TRAILING


MOD


XI


XI 350


GRAU


M-350 XIII CAT-1 MOD


VI


B-77


G NG


L 12+65.00 18+14.00 LT


50 12+15.00 8 11 50 1 1 265


L 12+15.00 19+09.21 RT 700 19+09.21 8 11 N/A 50 1 1 1546


L 24+20.38 27+60.57 RT 350 25+45.38 27+68.91 10 13 50 1 1 1 137


L 26+61.60 27+98.48 LT 27+99.32 26+61.60 10 13 50 1 1 1


L 30+80.43 32+17.97 RT 137.5 30+01.15 31+38.29 10 13 50 1 1 1 412


L 31+18.48 41+16.00 LT 30+37.65 8/10 11/13 1 1214


 DEDUCTIONS ANCHORLESS


GRAU-350 = -300


TOTAL 6 4 4123


SAY 6 4 4123


12+15.00


PAVEMENT REMOVAL
SUMMARY OF EXISTING ASPHALT 


ARE BASED IN PART ON SUBSURFACE DATA PROVIDED BY THE GEOTECHNICAL ENGINEERING UNIT.
EARTHWORK QUANTITIES ARE CALCULATED BY THE ROADWAY DESIGN UNIT.  THESE EARTHWORK QUANTITIES 


EXIST.


EXIST.


50 1 1


6 @ 50’


137.5


TYPE B-77  18.75’ @4 = -75


1000


2000


B-3673 3B-1


2025


(5 ADDITIONAL GUARDRAIL POSTS)


STATIONSTATION
LINE


SURVEY LENGTH


SAY:


TOTAL:


SHOULDER BERM GUTTER SUMMARY


L 27+36.54 42.5426+94.00


L 27+74.38 42.3827+32.00


L 31+41.73


31+03.68L 31+35.00


37+00.00


31.32


558.27


674.51


680


11-14


11-14


TIE TO EXIST. GUARDRAIL


2,375


GUARDRAIL
EXISTING


RESET
REMOVE & 


1


350
GRAU
TEMP


215


215


215


3


3


1


1


L 10+00.00 12+65.00 LT TEMPORARY GRAU-350, SEE TMP-4


TEMPORARY GRAU-350, SEE TMP-5


TEMPORARY GRAU-350, SEE TMP-5


549


STATION STATION TOTAL UNDERCUT EMBANK. BORROW WASTE


UNCLASS. +%


12+15.00  Bridge) (Beg.27+78.00 118,263 7,650 110,613


 Bridge) (End30+98.00 39+15.00 1,187 12,022 10,835


26+89 29+28 1,900 1,900


28+34 31+17 2,800 2,800


SUBTOTAL 124,150 19,672 10,835 115,313


TOTAL 124,150 19,672 10,835 115,313


 GRUBBING & CLEARING TO DUELOSS -100 -100


 BORROW REPLACE TOWASTE -10,835 -10,835


 SWELL ROCK FORADJUST 10,374


9,337


 TOTALGRAND 124,050 19,672 124,089


SAY 125,000 0


 CY 100 REPORT: GEOTECH PER CONTINGENCY EXCAVATION UNDERCUTSHALLOW


 CY 200 REPORT: GEOTECH PER CONTINGENCY EXCAVATIONUNDERCUT


 CY 200 REPORT: GEOTECH PER MATERIAL GRANULARSELECT


 CY 3,040 = VOLUME STRUCTUREPAVEMENT


DRAINAGE DITCH EXCAVATION: EST. 1,130 CY


ADJUSTMENT FOR UNCOMPACTED ROCK WASTE


L 15+2410+00 LT 1,164


L 10+00 24+64 RT 982


23+10 26+33 RT 300L
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COMPUTED BY:


CHECKED BY: DATE:


DATE:


12" 15" 18" 24" 30" 36" 42" 48" 12" 36" 42" 48"


LIST OF PIPES, ENDWALLS, ETC. (FOR PIPES 48" & UNDER)


DIVISION OF HIGHWAYS
STATE OF NORTH CAROLINA


STANDARD 840.03


AND HOOD


FRAME, GRATES


CU. YDS.


OR GAUGE


THICKNESS


*FT.


LIN.


SHEET NO.PROJECT REFERENCE NO.
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OTHERWISE)


NOTED


(UNLESS


STD. 838.80


OR


STD. 838.11


STD. 838.01,
C.B.


N.D.I.


D.I.


J.B.


M.H.


CATCH BASIN


NARROW DROP INLET


DROP INLET


JUNCTION BOX


MANHOLE


TRAFFIC BEARING DROP INLETT.B.D.I.


T.B.J.B. TRAFFIC BEARING JUNCTION BOX


G.D.I. GRATED DROP INLET


G.D.I. (N.S.)
(NARROW SLOT)
GRATED DROP INLET


48"42"36"30"24"18"15"
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(CLASS III)


R.C. PIPE
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*
*
"
 
R
. 


C
. 
P
IP


E
 
(C


L
A
S
S
 


V
)


*
*
"
 
R
. 


C
. 
P
IP


E
 
C


U
L
V
E
R
T
S
, 


C
O


N
T
R


A
C


T
O


R
 


D
E
S
IG


N
 


P
IP


E


*
*
"
 
R
. 


C
. 
P
IP


E
 
C


U
L
V
E
R
T
S
, 


C
O


N
T
R


A
C


T
O


R
 


D
E
S
IG


N
 


P
IP


E


15
"
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E
 


D
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A
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P
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(CLASS IV)


R.C. PIPE


(RCP, CSP, CAAP, HDPE, or PVC)


SIDE DRAIN PIPE


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


See "Standard Specifications For Roads and Structures, Section 300-5".


0401


04010402 1132.5 1131.0


LTL 12+67


144


3.4


0403L 19+10


04030404 1188.5 1142.7 1.2


LT


92


L 19+40 0404 1145.7


04040405 1142.2 1139.6


LT
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0508 0509 1160.0 1159.9


0508 1162.8L 31+48 LT


52


1 1 1


0509


1159.1 1149.00509


L 31+13


0510


1164.3


0.5


RT 1 0.2 1 1
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L 12+83


L 35+02 CL


L 19+35 RT


L 16+37 CL


CL 18


5


3 13


PLUG & FILL EXIST. 18" CMP


PLUG & FILL EXIST. 30" CMP


8 REMOVE HW, PLUG & FILL EXIST. 24" CMP


PLUG & FILL REMAINDER
REMOVE 13’ OF EXIST. 18" CMP, 


TOTAL 112 100 124 144 224 3.4 6 0.3 1 12 5 5 2 2 34
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B-3673


Randal C. Howard, EI


Joshua G. Dalton, PE


1/19/2015


1/19/2015


L 19+35


L 12+88


L 22+17


LT


LT


LT


52


52


64


144 64


52


52


64


REMOVE TEMPORARY 30" PIPE, SEE TMP-4


REMOVE TEMPORARY 48" PIPE, SEE TMP-4


REMOVE TEMPORARY 18" PIPE, SEE TMP-4
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NOTE: Invert Elevations are for Bid Purposes only and shall not be used for project construction stakeout.


See "Standard Specifications For Roads and Structures, Section 300-5".
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L 22+22 RT 48 10 PLUG & FILL REMAINDER
REMOVE 10’ OF EXIST. 66" CMP, REMOVE WW, 
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RIP RAP AT


31+35.00 RT


31+03.68 RT TO


 SBG FROM
EST DDE 141 CY


SEE DETAIL 1


w/ CL ’B’ RIPRAP


STD ’V’ DITCH
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LOENARD W. GOBLE


DB 529  PG 318


JERRY CONNER AND BETTY G. CONNER
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OF TRANSPORTATION


  NORTH CAROLINA DEPARTMENT 


DB 172  PG 277


WESLEY ANDERSON


DB 849  PG 874


STEVEN IVERS


DB 641  PG 925


WILEEN C. HUMBLE


WILLIAM FRANK SMITH


PEARL FRANCES SMITH


ALLEN JEFFERY CARR
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AND BAO X. YANG
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DEVON N. WYATT,


RACHEL L. WYATT,
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PAUL H. CARTWRIGHT
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FUTURE DESIGN
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SEE SHEET 7 FOR -L- PROFILE
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GFD = GEOTEXTILE FOR DRAINAGE


SEE SHEETS W-1 THRU W-3 FOR RETAINING WALL PLANS
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STANDARD ’V’ DITCH


FROM STA. 33+00 TO STA. 35+50 -L- RT


Max. d=2.0 Ft.


Min. D=2.5 Ft.


DETAIL 1


Ground


Natural


Ground


Natural


Drainage


Geotextile For 


OF EXIST 18" CMP


REMOVE APPROX 13’


37+00 LT


END SBG


( Not to Scale)


DETAIL 11


1.0’min.


FROM STA. 33+50 TO STA. 34+70 -L- LT


2.0’


RIP RAP AT EMBANKMENT


NWS


Drainage


Geotextile For 


Geotextile For Drainage=300 SY
Type of Liner=285 Tons, Cl ’II’ Rip-RapGFD = 111 SY


Type of Liner=113 Tons, Class ’B’ Rip-Rap


EST DDE 123 CY


SEE DETAIL 11


EMBANKMENT


RIP RAP AT


RETAINING WALL TO SBG
GRADE TO DRAIN FROM 


EST DDE 141 CY


SEE DETAIL 1


w/ CL ’B’ RIPRAP


STD ’V’ DITCH
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