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GENERAL NOTES LIST OF ROADWAY STANDARD DRAWINGS

GENERAL NOTES: 2012 SPECIFICATIONS EFF. 01-17-2012
EFFECTIVE: 01-17-12 2012 ROADWAY ENGLISH STANDARD DRAWINGS
REVISED: 103114
The following Roadway Standards as appear in “Roadway Standard Drawings” Highway Design Branch -
N. C. Department of Transportation — Raleigh, N. C., Dated January, 2012 are applicable to this project

GRADING AND SURFACING: and by reference hereby are considered a part of these plans:

THE GRADE LINES SHOWN DENOTE THE FINISHED ELEVATION OF THE PROPOSED STD.NO. TITLE

SURFACING AT GRADE POINTS SHOWN ON THE TYPICAL SECTIONS. GRADE LINES MAY BE

ADJUSTED AT THEIR BEGINNING AND ENDING AND AT STRUCTURES AS DIRECTED BY THE DIVISION 2 - EARTHWORK

ENGINEER IN ORDER TO SECURE A PROPER TIE-IN. 200.03 Method of Clearing — Method Il

225.02 Guide for Grading Subgrade — Secondary and Local

CLEARING: 225.04 Method of Obtaining Superelevation — Two Lane Pavement

CLEARING ON THIS PROJECT SHALL BE PERFORMED TO THE LIMITS ESTABLISHED BY DIVISION 3 - PIPE CULVERTS

METHOD II. 300.01 Method of Pipe Installation
SUPERELEVATION: DIVISION 4 - MAJOR STRUCTURES

422 .11 Reinforced Bridge Approach Fills — Sub Regional Tier
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. DIVISION 5 — SUBGRADE, BASES AND SHOULDERS
SUPERELEVATION IS TO BE REVOLVED ABOUT THE GRADE POINTS SHOWN ON THE TYPICAL 560.01 Method of Shoulder Construction — High Side of Superelevated Curve — Method |
SECTIONS.
DIVISION 8 - INCIDENTALS
SHOULDER CONSTRUCTION: 806.01 Concrete Right—of-way Marker
840.00 Concrete Base Pad for Drainage Structures
ASPHALT, EARTH, AND CONCRETE SHOULDER CONSTRUCTION ON THE HIGH SIDE OF 840.25 Anchorage for Frames — Brick or Concrete or Precast
SUPERELEVATED CURVES SHALL BE IN ACCORDANCE WITH STD. NO. 560.01. 840.29 Frames and Narrow Slot Flat Grates
840.35 Traffic Bearing Grated Drop Inlet — for Cast Iron Double Frame and Grates
GUARDRAIL: 840.46 Traffic Bearing Precast Drainage Structure
840.66 Drainage Structure Steps
THE GUARDRAIL LOCATIONS SHOWN ON THE PLANS MAY BE ADJUSTED DURING 846.01 Concrete Curb, Gutter and Curb & Gutter
CONSTRUCTION AS DIRECTED BY THE ENGINEER. THE CONTRACTOR SHOULD CONSULT 846.04 Drop Inlet Installation in Shoulder Berm Gutter
WITH THE ENGINEER PRIOR TO ORDERING GUARDRAIL MATERIAL. 862.01 Guardrail Placement
862.02 Guardrail Installation
SUBSURFACE PLANS: 876.01 Rip Rap in Channels

876.02 Guide for Rip Rap at Pipe Outlets

NO SUBSURFACE PLANS ARE AVAILABLE ON THIS PROJECT. THE CONTRACTOR SHOULD
MAKE HIS OWN INVESTIGATION AS TO THE SUBSURFACE CONDITIONS.

END BENTS:
THE SURVEYOR SHALL CHECK THE STRUCTURE END BENT PLANS, DETAILS, AND CROSS- INDEX OF SHEETS
SECTION PRIOR TO SETTING OF THE SLOPE STAKES FOR THE EMBANKMENT OR EXCAVATION
APPROACHING A BRIDGE.
SHEET NUMBER DESCRIPTION
RIGHT-OF-WAY MARKERS: 1 TITLE SHEET
1-A INDEX OF SHEETS, GENERAL NOTES, AND LIST OF STANDARD DRAWINGS
ALL RIGHT-OF-WAY MARKERS ON THIS PROJECT SHALL BE PLACED BY CONTRACT. s CONVENTIONAL SYMBOLS
1-C SURVEY CONTROL SHEET
o 2 PAVEMENT SCHEDULE AND TYPICAL SECTIONS
2-A DETAIL FOR STRUCTURE ANCHOR UNITS
3 SUMMARY OF DRAINAGE QUANTITIES, GUARDRAIL SUMMARY, SHOULDER BERM GUTTER SUMMARY AND EARTHWORK SUMMARY
c 4 PLAN SHEET
g 5 PROFILE SHEET
3 TMP-1 THRU TMP-4 TRAFFIC MANAGEMENT PLANS
? EC-1 THRU EC-4 EROSION CONTROL PLANS
s |
a3 RF-1 REFORESTATION DETAIL SHEET
O
e X-1 THRU X-4 CROSS-SECTIONS
N7
<o S-1 THRU $-16 STRUCTURE PLANS
o
03 SN STANDARD STRUCTURE NOTES
S =10
N%g
=2
Sos
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PROJECT REFERENCE

SHEET NO.

17BP.5.R.52 - GRANVILLE 93

1-B

STATE OF NORTH CAROLINA
DIVISION  OF HIGHWAYS

CONVENTIONAL PLAN SHEET SYMBOLS

/:22:08 AM

iorbblbb

R:\Roadway\Pro j\380093_rdy_pshlB.dgn

12/17/2015

WATER:
Water Manhole )
BOUNDARIES AND PROPERTY:
Water Meter -
State Line — -—
c ] RAILROADS: Water Valve ®
ounty Line - ’
Y Standard Gauge e EXISTING STRUCTURES: Water Hydrant
Township Line - g CSX TRANSPORT AT ION OR R ded W ¥
City Line ) RR Signal Milepost Lo MAJOR: ecorded UG Water Line
Switch ] Bridge, Tunnel or Box Culvert | CoNe | Designated UG Woater Line (SUE*)—— —— — —v——— -
Reservation Line SWITCH . . .
b y RR Abandoned o Bridge Wing Wall, Head Wall and End Wall - ] CONC Wi [ Above Ground Water Line A/G Water
roperty Line
- : o RR Dismantled MINOR:
Existing Iron Pin P
- c Head and End Wall TR TV:
roperty Corner .
- pery M - RIGHT OF WAY. Pipe Culvert TV Satellite Dish X
ropert onument o : :
5 P I/); Nomb ® Baseline Control Point ‘ Footbridge > —— < TV Pedestdl
arcel/Sequence Number g :
. Fq 1 Existing Right of Way Marker A Drainage Box: Catch Basin, Dlor JB ——— [ ]cs TV Tower X
xisting Fence Line —X X X ot : : _
i gd W W Existing Right of Way Line - Paved Ditch Gutter UG TV Cable Hand Hole
ropose oven Wire Fence : : R
- P 4 chain Link F Proposed Right of Way Line W Storm Sewer Manhole ® Recorded UG TV Cable ™
ropose ain Link Fence = : : :
b Proposed Right of Way Line with E—A—  Storm Sewer : Designated WG TV Cable (S.UEY———— ——— —v— -
Proposed Barbed Wire Fence Iron Pin and Cap Marker _ ,
Existing Wetland Boundary St Proposed Right of Way Line with @ (R Recorded UG Fiber Optic Cable o
Concrete or Granite Marker W/ UTITLITIES: Designated U/G Fiber Optic Cable (S.U.E.*}— - —— —mvro———
Proposed Wetland Boundary . Existing Control of Access o POWER:
o g . \é/ .
Existing Endangered Animal Boundary Proposed Control of Access @ Existing Power Pole ¢ GAS:
Existing Endangered Plant Boundary ePe . :
Existing Easement Line E Proposed Power Pole o Gas Valve O
BUILD[NGS AND OTHER CULTURE’ PI"OpOSGd Temporary Construction Easement - E Exisﬁng Joint Use Pole # Gas Meter @
Gas Pump Vent or UG Tank Cap = Proposed Temporary Drainage Easement TDE Proposed Joint Use Pole O Recorded U/G Gas Line G
. @ .
Sign S Proposed Permanent Drainage Easement PDE Power Manhole ® Designated U/G Gas Line (S.U.E.*) —— === -
Well v Proposed Permanent Utility Easement PUE Power Line Tower X Above Ground Gas Line e
Small Mine R
Power Transformer
Foundation — ROADS AND REIATED FEATURES:
Existing Ed tp UG Power Cable Hand Hole SANITARY SEWER:
. xistin e of Pavement —
Area Outline B Eicti ? c gb H-Frame Pole *—o Sanitary Sewer Manhole
Cemetery Xisting ur c Recorded UG Power Line P Sanitary Sewer Cleanout @
1 [ P d SI Stakes Cut —mMmMmMm#7—— — — — = — — —
Building ropose ope stakes =0 c Designated UG Power Line (SSUE*) —— —— =~ — —~— UG Sanitary Sewer Line 5
P I takes Fill —mm —F7— — ——— — — —
School l__LI roposed Slope Stakes Fi Above Ground Sanitary Sewer A/G Sonitary Sewer
P d Wheel Chair R WCR
Church |i| roposed Wheel Chair Ramp TELEPHONE: Recorded SS Forced Main Line Fss
Existing Metal Guardrail e
Dam xisting Metal Guardrai Existing Telephone Pole o Designated SS Forced Main Line (S.U.E*) — — — — —w — —-
Proposed Guardrail —
HYDROLOGY: Existing Cable Guiderail L Proposed Telephone Pole -O-
Stream or Body of Water . . Telephone Manhole @ MISCELLANEOUS:
Proposed Cable Guiderail S -
Hydro, Pool or Reservoir T Equality Symbol i Telephone Booth Utility Pole ®
Jurisdictional Stream i L Pavement Removal SR Telephone Pedestal Utility Pole with Base L]
Buffer Zone 1 BZ 1 Telephone Cell Tower vy Uhllfy Located Obied. ©
Buffer Zone 2 BZ 2 VEGETATION: UG Telephone Cable Hand Hole Utility Traffic Signal Box
Flow Arrow Single Tree <3 Recorded UG Telephone Cable T Utility Unknown UG Line T
Disappearing Stream Single Shrub > Designated U/G Telephone Cable (SUE*)— - ———7———~— UG Tank; Water, Gas, Oil ]
Spring o — 7 Hedge Recorded UG Telephone Conduit e AG Tank; Water, Gas, Oil ]
Wetland 2 Woods Line T Designated U/G Telephone Conduit (S.U.E.* —— — —©— — — - UG Test Hole (S.U.E.%) D
Proposed Lateral, Tail, Head Ditch = Orchard S 8o Recorded UG Fiber Optics Cable o Abandoned According to Utility Records AATUR
False Sump <> Vineyard [ vineyara ] Designated U/G Fiber Optics Cable (S.U.E*- —— — —rro———- End of Information E.O.l.
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SURVEY CONTROL SHEET 38-0093

BEGIN PROJECT I7BP.5.R.52 N
~/— STA 12+00.00 |

Sp /9040 T 38-0093-7 \\ff ) ~ 4

/3 = | -
9 _— - o coy I - _ o s 0
e ———— ] \ ——— — — — ——————————— OlD MW 75 O
38-0093-3 SR 1156 L SR 1004 38-0093-|
HARPER RENN ROAD \\
\ \ END PROJECT [7BP.5.R.57
-/ — STA [8+50.00
BASEL INE
POINT DESC. NORTH EAST ELEVATION L STATION OFFSET
! 38-0093- 1 916471.8570  209898@.5210  409.83 OUTSIDE PROJECT LIMITS DATUM DESCRIPTION
4 BL - 4 916909, 3402  2098627.5071 385, 44 19+78,91 34,35 LT
o 2 38-0P93-2 917287.5000  2098240.1200  383.37 14+37.94 13.75 LT THE LOCALIZED COORDINATE SYSTEM DEVELOPED FOR THIS PROJECT
3 38-0P93-3 917610, 1550  2097909.4790  400.69 OUTSIDE PROJECT LIMITS [S BASED ON THE STATE PLANE COORDINATES ESTABLISHED BY
NCDOT FOR MONUMENT “39-0093-3" NOTES:
WITH NAD 83/NA 2011 STATE PLANE GRID COORDINATES OF
BENCH MARK DATA SITE CALIBRATION INFORMATION HAS NOT BEEN PROVIDED FOR THIS PROJECT.IF FURTHER
XXXXXXXXXXXXXXXXXXXXXXXXXXXX NORTHING:  917610.155(fF%) EASTING: 2097909.479(ft) INFORMATION IS NEEDED, PLEASE CONTACT THE LOCATION AND SURVEYS UNIT.
M- 1 AT ION L g oo ELEVATION:  400.691(ft)
c ” THE AVERAGE COMBINED GRID FACTOR USED ON THIS PROJECT ( JINDICATES GEODETIC CONTROL MONUMENTS USED OR SET FOR HORIZONTAL PROJECT CONTROL
o N 91 /626 E 2U09/9/3 (GROUND TO GRID) IS: 0.9999837600 BY THE NCDOT LOCATION AND SURVEYS UNIT.
S L STATION 10+01.08 24’ LT THE N.C. LAMBERT GRID BEARING AND PROJECT CONTROL ESTABLISHED USING GLOBAL POSITIONING SYSTEM.
i NATL SET IN 22" PINE L NETWORK ESTABLISHED FROM EXISTING HARN MONUMENTATION

. LOCALIZED HORIZONTAL GROUND DISTANCE FROM SEE GPS CALIBRATION SHEET FOR HORIZONTAL AND VERTICAL COORDINATE VALUES.

S R LR 739-0093-3" 0 -L— STATION 10400.00 1S

§ XXXXXXXXXXXXXXXXXXXXXXXXXXXX/ N83034/2005//E 43.29 (-F-I-)

- S SLEVATION = 25T, 58 ALL LINEAR DIMENSIONS ARE LOCALIZED HORIZONTAL DISTANCES

. ieeed - puEsas VERTICAL DATUM USED IS NAVD 88

z L STATION 22:83.080 28’ LT

=2 NAIL SET IN 36" 0AK

N T GEOID GI2NC

32 NOTE: DRAWING NOT TO SCALE
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PROJECT REFERENCE SHEET NO.
17BP.5.R.52 — GRANVILLE 93 2
ROADWAY DESIGN
ENGINEER
HEET VI
80" 40 100" % 100" 40 b2 3
7'-0" 7'-0" Yool SoTdat
W/GR W/GR VAR 30" gﬁti‘%@%@
ﬂ’ —~— — 4& ""% D::::::l\::l::é;()T CONSIDERED FINAL
FDPS FDPS Oh UNLESS ALL SIGNATURES COMPLETED
R or §§ gff:gﬁ: e Hatch Mott
@ o mé @ @ MacDonald ESWQWSEZ;VZ?A%QE;NC%W“%
855*4'?/48 _0.08 VAR. |
. e 7/5/\, = EF RlABLE
d ®© - £CTioNg 9.0" ® (®)
DETAIL FOR FULL DEPTH
PAVED SHOULDER IN
GRADE TO THIS LINE CONJUNCTION WITH GUARDRAIL
TYPICAL SECTION NO. 1
TRANSITION FROM EXISTING TO TYPICAL SECTION NO. 1: 3'-0",2'-4" VAR
—L- STA 12+00.00 TO 12+50.00 w
wZ
0%
USE TYPICAL SECTION NO. 1: o
—L- STA 12+50.00 TO 15+53.84 (BEGIN BRIDGE) o OI
_L- STA 16+46.16 (END BRIDGE)TO 18+00.00 B |
N 35 ]
,SEC“
TRANSITION FROM TYPICAL SECTION NO. 1TO EXISTING: R T @@j\ "
_L- STA 18+00.00 TO 18+50.00 Sk 70
DETAIL FOR
SHOULDER BERM GUTTER IN
CONJUNCTION WITH GUARDRAIL
—L- STA 16+53.40 TO 17+01.00 LT
—L- STA 16+60.86 TO 17+01.00 RT
27'-10" CLEAR ROADWAY PAVEMENT SCHEDULE
311" 100" SF.—L— 100" 31
GRADE C PROP. APPROX. 115" ASPHALT CONCRETE SURFACE COURSE, TYPE S9.5B,
POINT AT AN AVERAGE RATE OF 168 LBS. PER SQ. YD.
3.5" 3.5"
MIN. ? MIN.
F/{ 0.02 FUAT 4/@ ?\W PROP. VAR. DEPTH ASPHALT CONCRETE SURFACE COURSE, TYPE S9.5B,
C1 AT AN AVERAGE RATE OF 112 LBS. PER SQ. YD. PER 1" DEPTH. TO
— e o0t e o e e e e | BE PLACED IN LAYERS NOT GREATER THAN 2" IN DEPTH.
30'-0" }
TYP}% ZOLX ;EEAQT%*ESR L"\Tgs , D P B AT AN avERAGE AL SN ae  panrag Ty COURSE, TYPE
g . PROP. APPROX. 4" ASPHALT CONCRETE BASE COURSE, TYPE B25.0B,
E USE TYPICAL SECTION NO. 2: E AT AN AVERAGE gATE OF 456 LBS. PER SQ. YD. °
3 _L- STA 15+53.84 (BEGIN BRIDGE)TO 16+46.16 (END BRIDGE)
?%’% R SHOULDER BERM GUTTER.
%2 NOTE: SEE STRUCTURE PLANS FOR PAVEMENT DEPTHS ON STRUCTURE
gém T EARTH MATERIAL.
%f% NOTE: PAVEMENT EDGE SLOPES ARE 1:1 UNLESS SHOWN OTHERWISE.
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DocuSign Envelope ID: 142B1244-0268-4ECC-A06B-F3E31BF7C9C8

PROJECT REFERENCE SHEET NO.
17BP.5.R.52 — GRANVILLE 93 3
"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.
W = TOTAL WIDTH OF FLARE FROM BEGINNING OF TAPER TO END OF GUARDRAIL.
& — GATING IMPACT ATTENUATOR TYPE 850 l ] R D l l l | M M R Y
NG = NON-GATING IMPACT ATTENUATOR TYPE 350
IMPACT
LENGTH WARRANT POINT N FLARE LENGTH w ANCHORS ATTENUATOR
DIST. TOTAL
SURVEY BEG. STA. END STA. LOCATION FROM | SHOULDER TYPE 350 REMARKS
STRAIGHT SHOP DOUBLE APPROACH TRAILING E.O.L WIDTH | \ppROACH | TRAILING | APPROACH | TRAILING AT GRAU | vpE i PERMITTED
CURVED FACED END END END END END END 350 NO.| G | NG
L~ 14+76.32 15+57.57 RT 81.25' 15+57.57 4 7’ 50’ 1K 1 1
- 12+31.36 15+50.11 LT 318.75' 15+50.11 12 +50.00 4 7’ 50’ 16 1 1 BREAK WITHIN PROJECT CONSTRUCTION LIMITS
- 16 +49.89 17+31.14 RT 81.25’ 16 +49.89 4 7’ 50’ 14 1 1
- 16 +42.43 18+11.18 LT 168.75' 17 +50.00 16 +42.43 4 7’ 50’ 1K 1 1 BREAK WITHIN PROJECT CONSTRUCTION LIMITS
- SUBTOTAL 650.00’
LESS ANCHOR DEDUCTIONS
GRAU-350 4 x 50.00’ = ~200.00’
TYPE Il 4 x 18.75' = ~75.00’
TOTAL 375.00’ 4 4
ENDWALLS > S =
L [-DETT - < o
w w nOwn ) < N N
s | = dsk &50 . Zz s g ABBREVIATIONS
9 R.C. PIPE R.C. PIPE 515 PS5 LT EER N © |
C. .C. 516 STD. 838.01, LB w Z30 'l x| 6| @ —
STATION | _ z DRAINAGE PIPE C.S. PIPE (CLASS IIl) (CLASS IV) 5 | o STD. 83811 |S o2 o o 90z4 S| sl 6| % N C.B. CATCH BASIN
o & (RCP, CSP, CAAP, HDPE, or PVC) o |o OR Oown ZE FRAME, GRATES 2 SO R I S Y S N 3 N.D.I. NARROW DROP INLET
o = ¥ | sTD.83880 | - 0Oz * AND HOOD 8 | 8 BB S ®
NI ES = > | » | B B a) D.I. DROP INLET
o S . - ©| Qo (UNLESS r S o STANDARD 840.03 S| 25 5 | 2 ® =
= & z o 2 | 2 3|3 NOTED S = SR ©1°© N o o G.D.I. GRATED DROP INLET
ar = = OTHERWISE) = < ol o b % .
= (@] = = = A O
: SERRAr : 2 | 3 AL IR R o1, 045) BT PACE i
< | | O O — *FT. = -]
o it - - > S D ) & S| S| E|E|E 2 o = J1B. JUNCTION BOX
SIZE S i & & | & |127|157| 187|247 30" | 36”| 42" | 48" o | w | 127157 | 187|247 | 367|427 | 48”| 157 | 18" | 24”| 30" | 36" | 42" | 48" | 12" | 157 | 18”|24" |30" |36” [42"|48" | > |E | E | w|w | cuvDs. | 9| A | B | « O | F| £ 5| % m g w E | mn MANHOLE
9 S Z z | & 519128 218 5|58 2 o Tz ow| ow| ow|® 3 o &= Z -
= = = = @ | a | U|T é 5|3 2| 2 T | % _ '§ 'g g g g = Q 9 « S T.B.D.I TRAFFIC BEARING DROP INLET
w Jin] L 1n] ~ ®) -
THICKNESS g |le 3| " ; ; 33 o| | 2 S é sl e ENEENS . g = %t TB.JB.  TRAFFIC BEARING JUNCTION BOX
212221450 : o [~
OR GAUGE 3o o|lo|lo|o|3 |33 /3|R|8|3 ‘L.“t“twmuj,-gggz TYPE OF GRATE mgééQQQW 5 O 3 b
z | F Z|z|z|z|e|e|e|e o=~ U|luU|U|lalo |l <| T 2| E T S e I I B B : U U o
B olo|olo o ol || BB ol R N S|6|3 3| 8| a| a9 & z zZ | w
alala|ad P |3 |0 S5 2 s g E F G S|&8|o| 6| 6| o] of & S S S = REMARKS
16+96 +/| LT |401|402 | 383.8|379.2 28’ 1 1|
16+96 +/| RT [402|403 | 383.8|378.9 | 377.0 28’ x| x| x 1 1
TOTAL 28’ 28’ 2 2 | 2
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".
UNCLASSIFIED
SH O l]LDER BERM LOCATION EXCAVATION UNDERCUT EMBT +% BORROW WASTE
- G l ’:l':l 'E !:R S [ ’MMAR 17 _L- 12+00.00 TO 15+53.84 (BEGIN BRIDGE) 86 769 683 0
-L- 16+46.16 (END BRIDGE) TO 18+50.00 82 281 199 0
N BEG. STA. END STA. LENGTH SUBTOTAL 168 1050 882 0
C
)
9
™ WASTE IN LIEU OF BORROW
< L LT 16 +53.40 17 +01.00 47.60’
Q
) ~L- RT 16 +60.86 17 +01.00 40.14'
O
5 PROJECT TOTAL 168 882
>™M
<L O
2
<
— QO
P TOTAL 87 74’ 5% TO REPLACE BORROW 44
~ 5 NOTE: Approximate quantities only. Unclassified Excavation, Borrow
o SAY 90.00’ Excavation, Fine Grading, Clearing and Grubbing and Removal of Existing
O § GRAND TOTAL 168 926 Asphalt Pavement will be paid for at the contract Lump Sum price for "Grading".
N LO
N 0w
~ 0-— SAY 180 980
N 0
ﬁQ:(_O
~N - L
N 9




DocuSign Envelope ID: A340AA29-002F-4719-85B6-412F89A4CA5A

PROJECT REFERENCE SHEET NO.
BENC%AAHON 17BP.5.R.52 — GRANVILLE 93 4
( Not to Scale) ROADWAY DESIGN HYDRAULICS
VAR, ENGINEER ENGINEER
"min. “nluu, Wy,
20 s“\ »\\»\ CARO[' ’ ~s“;’\“<\ ..C_‘A .A: O; "i,'
GEOTEXTILE :S 0. (('{55,0'4/ w7 :é@&‘_ss/o/t/ 5%,
PTG vyt | f T g 7y
: SEAL : 3| £ SEAL E
Type of Liner= Class Il Rip Rap .wuswned oY: 71102 ':%5: —ocuS e by 34364 :=
_L- STA. 15+ 68 6}‘"@4@1’1{%% X %ﬁl@mI $
—L- STA. 16 +31 / .~ """ o™
758 ST 17 A G
HATCH MOTT MACDONALD 1& E,LLC ICA ENGINEERING
LICENSE NO. F-0669 LICENSE NO. F-0258
DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED
Prepared in the
Office of: V HatCh MOtt PO Box 100
vzzza | MacDonald wiidieimosticon
Ic@> 5121 Kingdom Way,
Suite 100
Rale@gh, NC 276'07
. Engineering NC License No: F-0258
HORIZONTAL SCALE
25’ 25" 50
RANDALL C & / ©
ROSE B WATKINS a5 S
DB 1190 PG 200 o g
PB 16 PG 7 fane N
hﬂ}'
BENCH STABILIZATION END PROJECT e
\ ™ SEE DETAIL A —L= POT" Sta.18+5000| _
) &, “ EST. 42 TONS RIP RAP '
Rgé‘E‘Dé"-v'\-l A(%Kﬁ‘\ls < PR EST. 45 SY GEOTEXTILE R g
DB 1190 PG 200 & $
\ : {“/
E,V\ N . BENCH_STABILIZATION S
e EE DETAIL (
BEGIN PROJECT - Coo %\ EST. 58 TONS RIP RAP @f
—-L- POC Sta. 12+00.00 % X N EST. 60 SY GEOTEXTILE . ’
)\ ( - -7
(Q( \/\ ~~ /
EXISTING FENCE RELOCATED BY OTHERS N ”\w\ CLASS Il RIP RAP \m/g P
PRIOR TO THE ONSET OF CONSTRUCTION : O ISTRUCTURE PAY TTEM) o s
L~ PC Sta. 10+00.00 L T = PR
TB <® PO ’
: o IE T
~  _1B-— 5 DENNIS BRANDON
, CLASS Il RIP RAP @ : ™ L
50' TAPER STRUCTURE PAY ITEM] \ // | _BOTAPER DB 2009 PG 166
\ e ST & Rl PB Ie PG 7
AN e
o T /// 22
e AT LN Q;L\ (TYP.) I \ BM*2
o A +50 ‘
BZ 2 29.88’ / :/ Is" ch
N S et = S — N XX ———— RETAIN ‘ e )
—_— — — W
GRAU-350 38-0093-2 Priaaud E—
B8 8 88 T T T T T T T T T T T T T TEeT T T T T T T T rw“ - I T IGIRAIUl3|5(|) \87 ~ | / Lo
. O T | [ - 1 o2 i U\ 15" Repv]| SIS o o T
MEEREEE R S 43 30° 35.9'F | A 2 a3 1B 20GI goﬂ)% GRAU-350 & W3 3y a Lii@ﬂjiﬁ” | ROAD
= \— — E— -t
1 ______8/_Qi-§|llllll -2 =20% =y A BN [T SR T T Bt 8//__________“,/// r o
- QL T GRAU-350 " " e sty A Y N W\T—l 57 — it F 5 XCC RETAIN - N W g o g N N N e NPV
38-0093-3 N c AN ‘\ — =] = ‘ EXISTR
((7 +00 - \ R ~ +50 . f/ C R/W

F
¢ 3003 AN @ S 3013
- \ \
B n + \
) 2 END SBG é
o E.’if.’?XAT'ON +70 L +01 LT & RT J
3 45, AR +80 ) q
E . ' \\ .. 45/ ’\m \
“ = A B é

(
A WOOoDS 4 > \ /3) 60’ ‘a\l c:\ 2 dj‘ﬁ\,\,
;‘ é \ © : Xj’\\['\f
Lk\ © \ +10 - \ﬂwff\q ~
| S T NE T
“\ o\

—L— PI Sta. 12162.55

~ £
' S, RANDALL C & ~
n 60 Sy ROSE B WATKINS LL‘\k -L— PC Sta. 22+30.16
o 18 Sy DB 1190 PG 200 .
® ¢ EXCAVATION = CLASS B RIP RAP "y
< \ S EST. 2 TONS ,
REMOVE (2) CONCRETE FOOTERS HMITS 3 FST. 7 SY GEOTEXTILE e TR
= Ny - - 77LUJ71,& e O — .
AT EXISTING INTERIOR BENTS, \a% 2 L R S VoS
INSTALL COIR FIBER MATTING N . | N
ON BOTH STREAM BANKS, & \ \ WOODS )
USE IMPERVIOUS DIKE NCDOT X o\ \ oy
RANDA STANDARD BMP TO DEWATER e N . L
roer e & 8 AND ISOLATE ADJACENT e N A h L= PT_Sta. 23147.06
DB 1190 PG 200 WORK AREA. Uiy

IMPERVIOUS DIKE SHALL BE CONSIDERED
INCIDENTAL TO THE REMOVAL OF THE
EXISTING STRUCTURE

QUANTITY FOR EXCAVATION LIMITS IS INCLUDED
IN UNCLASSIFIED STRUCTURE EXCAVATION
BEGIN BRIDGE END BRIDGE
—[- Sfa. /5+53.84 ~[ - Sta. 16+46J6
% =
0 {
L& C\TYPE I l TYPE Il /
3 Y 2 ol S
. L L BT
qg “'IL'YPE I < TYPE IIl|
o= 5
= —/ — Do)
S2 T L S AR BEGIN APPROACH SLAB END APPROACH SLAB
o9 a . a . —/ = + _/
> A = 1325 53/ (LT) A = 357 47.8 (RT) L= Sta. 15+42.87 L— Sta. 16+57.13
o2 D = 256 202_'5 56.5" D = 323 250"
=ty L = 55’ L = 11690
§E§ T = /3/88 T = 5847 SKETCH SHOWING RELATIONSHIP OF BRIDGE TO PAVEMENT
Qg S R = 112000 = 165000 FOR STRUCTURE PLANS SEE SHEETS S~ITHRU S-I6




DocuSign Envelope ID: 142B1244-0268-4ECC-A06B-F3E31BF7C9C8

PROJECT REFERENCE SHEET NO.
17BP.5.R.52 — GRANVILLE 93 5
ROADWAY DESIGN HYDRAULICS

ENGINEER ENGINEER

“‘lilllltg" “‘\||||",','

O ‘ ww CARp, ",
SShhogm, | S DO,
Scessiops? S eSS0 7%

$ w2 | § ST Y
N Q <. o > X ()
H SEAL ¢ 2 = §{ SEAL % =
s qg'; ned by ]]02 .o:% := = ocué-.igned @4364 '::Q::
0' ° J ‘e ~
Vi, Kiballug il 7 e 1o s
opct 147g'l%).T.-\-\‘( R 12 /“1‘68‘7%‘@?23 Q™
12/18/ 700y gy qqpars*® T
HATCH MOTT MACDONALD 1& E, LLC ICA ENGINEERING
LICENSE NO. F-0669 LICENSE NO. F-0258

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED

Prepared in the

Office of: ' HatCh MOtt ——
VAATA MacDonald fuaeysiaring, e 2rsze
VERTICAL SCALE HORIZONTAL SCALE
T % ﬁ 1;)’ 2i' % 2E' 50’
BEGIN GRADE END GRADE
STA. 12+00.00 STA. 18 +50.00
EL = 389.32’ EL = 384.72'
410 410
Pl = 12+90.00 Pl = 17+50.00
EL = 386.32’ EL = 384.00’
400 DS = 40 MPH DS = 57 MPH 400
IDGE ID | STA 16 +00 -
~—_ N 5. oo :EL(EED(I') r(\;,Al \_ypu7u L — -
‘~~-_ FV. = 384.75 EMOV -
- AEXISTING L
390 R nnesrEEE /- BRIDGE T 390
5}5 BEpess . I INEEE —— NiN
£ S —- —— (70.5043%  / T T e ——— T
SENEN e | T . T u © I ‘().7 L-(/\J :J
380 ! RN AR 380
e | % j ! y/ TELEV.[=375.0
ELEV. |=375.0—~ o |% | ,/1 u
TN AT 3.5' KEY DEPTH
CLASS I RIP RAP - o\ / 1\ K (TYP.)
370 e e 1 370
g o S [ NSy \
(STR URE PAY ITEM) / | | \
| j j
| |
ll \\
Z | / \ NCH - STABILIZATION
360 veRaar oiuas GRREN N BRI A IMRRRAY VNS 7K1 e 360
/ \
LEV. =374.5- ll
UELEV. =374 3
|
/
350 NORVAHWS ’ 350
DATE: 10-30_201-
BRIDGE HYDRAULIC DAT A
o 340 z | lUNCLASSIFIED STRUCTURE EXCAVATION | = 110 CY DESIGN DISCHARGE = /400 CFS 340
DESIGN FREQUENCY = 25 YRS
DESIGN HW ELEVATION = 3775 FT
BASE DISCHARGE = 2080 CFS
BASE FREQUENCY = /00 YRS
< |-330 BASE HW ELEVATION - 37905 FT 330
o , ) OVERTOPPING FREQUENCY = 500+ YRS
5 SEE SHEET 1-c) /> V'R BL STATION 20+30.67  56RT OVERTOPPING ELEVATION = 3842 FT
o 320 ( ) (SEE SHEET 1-C) 320
°
%g DATE OF SURVEY = 10-30-2014
S W.S.ELEVATION
g2 1310 AT DATE OF SURVEY = 3685 FT 310
o)
o
Il
§g§ 300 300
~ O
N 10 11 12 13 14 15 16 17 18 19 20 21 22 23
— 0




DocuSign Envelope ID: 142B1244-0268-4ECC-A06B-F3E31BF7C9C8

( )
4 N\ /7 N\ /7 )
B
STATE OF NORTH CAROLINA
DIVISION OF HIGHWAYS INDEX OF SHEETS
SHEET NO. TITLE
TMP - 1 TITLE SHEET AND INDEX OF SHEETS
TRANSPORTATION MANAGEMENT PLAN LLST OF APPLICABLE MOADWAY STANDARD DRANINGS,
LEGEND, GENERAL NOTES, PHASING AND N
FINAL PAVEMENT MARKING SCHEDULE \ ’.
GRANVILLE COUNTY ;
U TMP-4 SPECIAL SIGN DESIGN m
BRIDGE NO. 93 OVER OWEN CREEK ON SR 1156 (HARPER RENN ROAD) lf;
= ®
-
“- (N g
YRR
ol deing R
149 R 139 /&
- L S
1152 | & <
; 1150 §
i 222 ~ BRIDGE #93
§ TO BE REPLACED
&
1139
A
=
®9
1154 /g, E =y
l" ~“\\ ¢ Providence 1156 ‘ ,
s S \ Providence Harper
" Renn Rd. m
ﬁOC\
<
Ne— 2 Q’
Q
o i 1% 1160 \ %
i & & >
1153 O\c‘e‘ 0&%@* 7?* m
éf Jack Clement Rd. 1004 %Q:b\ . . DETOUR ROUTE g
; DOCUMENT NOT CONSIDERED FINAL
ﬁ UNLESS ALL SIGNATURES COMPLETED
% \ [ /—jDocuS|gnf[iby: j M \
%g PREPARED IN THE OFFICE OF HATCH MOTT MACDONALD APPROVED: [ijwb/sm(:«ow " g
T FOR NORTH CAROLINA DEPARTMENT OF TRANSPORTATION DATE:
<G V Hatch Mott N
g a2 | MacDonald Sxhhtor, H
S TIM JORDAN, PE TRAFFIC CONTROL PROJECT ENGINEER PO Box 700 O Y
C Fuquay-Varinag, NC 27526 s SEAL [
o (919) 552-2253 SEAL E-../ 21102 %:E
23, ww g crmot o NS
Q%g WORK ZONE SAFETY & MOBILITY BRIAN PHILLIPS TRAFFIC CONTROL DESIGN ENGINEER 'l,{/ﬂg;f.\:\:(“‘\‘\
ol “from the MOUNTAINS to the COAST” )L LICENSE NO. F-0669 y
SR QN AN AN /)




DocuSign Envelope ID: 75B30099-4F6A-4D49-BC11-3C6FBC6FDDBE

GENERAL NOTES

CHANGES MAY BE REQUIRED WHEN PHYSICAL DIMENSIONS IN THE DETAIL
DRAWINGS, STANDARD DETAILS, AND ROADWAY DETAILS ARE NOT ATTAINABLE
TO MEET FIELD CONDITIONS OR RESULT IN DUPLICATE OR UNDESIRED
OVERLAPPING OF DEVICES. MODIFICATION MAY INCLUDE: MOVING,
SUPPLEMENTING, COVERING, OR REMOVAL OF DEVICES AS DIRECTED BY THE
ENGINEER.

THE FOLLOWING GENERAL NOTES APPLY AT ALL TIMES FOR THE DURATION OF
THE CONSTRUCTION PROJECT EXCEPT WHEN OTHERWISE NOTED IN THE PLAN
OR DIRECTED BY THE ENGINEER.

LANE AND SHOULDER CLOSURE REQUIREMENTS

12:59:05 PM

R:\Roadway\Pro N\380093_TC_TMP_TMP-2.dgn

12/29/2015
Jjorbbleb

A) WHEN PERSONNEL AND/OR EQUIPMENT ARE WORKING WITHIN 15 FT OF AN
OPEN TRAVEL LANE, CLOSE THE NEAREST OPEN SHOULDER USING ROADWAY
STANDARD DRAWING NO. 1101.04 UNLESS THE WORK AREA IS PROTECTED BY
BARRIER OR GUARDRAIL OR A LANE CLOSURE IS INSTALLED.

TRAFFIC PATTERN ALTERATIONS

B) NOTIFY THE ENGINEER THIRTY (30) CALENDAR DAYS PRIOR TO ANY TRAFFIC
PATTERN ALTERATION.

SIGNING

C) PROVIDE SIGNING AND DEVICES REQUIRED TO CLOSE THE ROAD ACCORDING TO THE
ROADWAY STANDARD DRAWINGS AND TRAFFIC CONTROL PLANS.

PROVIDE SIGNING REQUIRED FOR THE OFF-SITE DETOUR ROUTE AS SHOWN IN THE
TRAFFIC CONTROL PLANS.

D) COVER OR REMOVE ALL SIGNS AND DEVICES REQUIRED TO CLOSE THE ROAD WHEN
ROAD CLOSURE IS NOT IN OPERATION.

COVER OR REMOVE ALL SIGNS REQUIRED FOR THE OFF-SITE DETOUR WHEN THE
DETOUR IS NOT IN OPERATION.

E) ENSURE ALL NECESSARY SIGNING IS IN PLACE PRIOR TO ALTERING ANY TRAFFIC
PATTERN.

TRAFFIC CONTROL DEVICES

F) PLACE TYPE III BARRICADES, WITH "ROAD CLOSED"” SIGN R11-2 ATTACHED, OF
SUFFICIENT LENGTH TO CLOSE ENTIRE ROADWAY .

PAVEMENT MARKINGS AND MARKERS

G) INSTALL PAVEMENT MARKINGS AND MARKERS ON THE FINAL SURFACE ACCORDING TO
THE ROADWAY STANDARD DRAWINGS.

H) TIE PROPOSED PAVEMENT MARKING LINES TO EXISTING PAVEMENT MARKING
LINES.

MISCELLANEOUS

I) MAINTAIN ACCESS TO ALL RESIDENCES AND BUSINESSES BETWEEN THE
CLOSURE POINTS AT ALL TIMES DURING CONSTRUCTION.

PROJECT REFERENCE NUMBER

SHEET NO.

17BP.5.R.52

GRANVILLE 93

TMP -2

TRAFFIC MANAGEMENT PLAN

NCDOT ROADWAY STANDARD DRAWINGS

THE FOLLOWING ROADWAY STANDARDS AS APPEAR IN "ROADWAY STANDARD
DRAWINGS"” - HIGHWAY DESIGN BRANCH- N.C. DEPARTMENT OF

TRANSPORTATION - RALEIGH, N.C., DATED JANUARY 2012 ARE APPLICABLE TO
THIS PROJECT AND BY REFERENCE HEREBY ARE CONSIDERED A PART OF

THESE PLANS:

STD. NO. TITLE
1101.03 TEMPORARY ROAD CLOSURES
1101.04 TEMPORARY SHOULDER CLOSURES
1101.11 TRAFFIC CONTROL DESIGN TABLES
1110.01 STATIONARY WORK ZONE SIGNS
1110.02 PORTABLE WORK ZONE SIGNS
1135.01 CONES
1145.01 BARRICADES
1205.01 PAVEMENT MARKINGS - LINE TYPES AND OFFSETS
1205.02 PAVEMENT MARKINGS - TWO-LANE AND MULTI-LANE ROADWAYS
1205.12 PAVEMENT MARKINGS - BRIDGES
1250.01 RAISED PAVEMENT MARKERS - INSTALLATION SPACING
1251.01 RAISED PAVEMENT MARKERS - PERMANENT AND TEMPORARY
1261 .01 GUARDRAIL AND BARRIER DELINEATORS - INSTALLATION SPACING
1261.02 GUARDRAIL AND BARRIER DELINEATORS - TYPES AND MOUNTING
1262.01 GUARDRAIL END DELINEATION
PHASING
STEP 1: USING ROADWAY STANDARD DRAWING NUMBERS 1101.04, SHEET 1 OF 1, 1101.11, SHEET 1 OF 4,
1101.03, SHEET 1 OF 9, AND SHEET TMP-3, INSTALL AND COVER DETOUR SIGNING.
STEP 2: USING ROADWAY STANDARD DRAWING NUMBER 1101.03, SHEET 1 OF 9, UNCOVER OFF-SITE DETOUR SIGNING AND
INSTALL TYPE III BARRICADES TO CLOSE LAWRENCE ROAD TO THRU TRAFFIC.
STEP 3: PLACE TRAFFIC ONTO OFF-SITE DETOUR. PERFORM PROPOSED BRIDGE AND ROADWAY CONSTRUCTION.
PLACE FINAL PAVEMENT MARKINGS AND MARKERS.
STEP 4: REMOVE TYPE III BARRICADES FROM LAWRENCE ROAD AND REOPEN ROADWAY TO TRAFFIC.

REMOVE ALL DETOUR SIGNING.

FINAL PAVEMENT MARKING SCHEDULE

DESCRIPTION QUANTITY
THERMOPLASTIC WHITE EDGELINE (4") 1,300 LF
THERMOPLASTIC YELLOW DOUBLE CENTER (4") 1,300 LF
PERMANENT RAISED PAVEMENT MARKERS (YELLOW & YELLOW ) 8 EA

DocuSigned by:
APPROVED} Janes Timetluy Jord gate. 27297207 OF 4,
TSR NCIIIT;,
S CARo, v, GENERAL NOTES
V Hatch Mott SO,
Zz=a | MacDonald §is g vy 8 ROADWAY STANDARD DRAWINGS
PO Box 700 - 4 3
o : 21102 {3
Fuquay-Varinag, NC 27526 - o -
- %7 °3S
5 8855552 o AL e PHASING
www.hatchmott.com o"' ey \ “‘\‘
LICENSE NO. F-0669 roggt OTHY o PAVEMENT MARKING SCHEDULE
DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED




DocuSign Envelope ID: 142B1244-0268-4ECC-A06B-F3E31BF7C9C8

PROJECT REFERENCE NUMBER SHEET NO.
> L&\ 17BP.5.R.52 GRANVILLE 93 TMP-3
A
~ TRAFFIC CONTROL TEMPORARY SIGNING AND DEVICES
2,
= XK K K
HARPER RENN HARPER RENN HARPER RENN
£ ROAD ROAD ROAD
= | 1150
8 BRIDGE 93 DETOUR | .. DETOUR | .. DETOUR | s .5
N TO BE REPLACED 247 x 12 247 x 12 247 x 12 END
f M6 -3 ’ M6 - 1 ‘ M6 - 1 DETOUR| . 5 A
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SOIL STABILIZATION TIMEFRAMES

SITE DESCRIFPTION STABILIZATION T IME IIMEFRAME EXCERLTIONS
PERIMETER DIKES, SWALES, DITCHES AND SLOPES 7 DAYS NONE
HIGH QUALITY WATER (HQW) ZONES 7 DAYS NONE
IF SLOPES ARE 10’ OR LESS IN LENGTH AND ARE
SLOPES STEEFERTHAN 34 - DATS NOT STEEPER THAN 2:, 14 DAYS ARE ALLOWED.
S OPES 3+ OR Fl ATTER 4 DAYS 7 DAYS FOR SLOPES GREATER THAN 507 IN

LENGTH.

ALL OTHER AREAS WITH SLOPES FLATTER THAN 4:l 4 DAYS

NONE, EXCEPT FOR PERIMETERS AND HQW ZONES.
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TEMPORARY ROCK SILT CHECK TYPE ‘A’ WITH
EXCELSIOR MATTING AND POLYACRYLAMIDE (PAM)

EXCELSIOR
MATTING

SEDIMENT CONTROL STONE ——
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STRUCTURAL STONE ——

PLAN

See Inset A

EXCELSIOR
MATTING

SECTION A-A

NOTES:

INSTALL TEMPORARY ROCK SILT CHECK TYPE A IN
ACCORDANCE WITH ROADWAY STANDARD DRAWING NO. 1633.01.

USE EXCELSIOR FOR MATTING MATERIAL AND ANCHOR
MATTING SECTION AT TOP AND BOTTOM WITH CLASS B STONE.

PRIOR TO POLYACRYLAMIDE (PAM) APPLICATION, OBTAIN
A SOIL SAMPLE FROM PROJECT LOCATION, AND FROM OFFSITE
MATERIAL, AND ANALYZE FOR APPROPRIATE PAM FLOCCULANT
TO BE APPLIED TO EACH ROCK SILT CHECK.

INITIALLY APPLY 4 OUNCES OF POLYACRYLAMIDE (PAM)
TO TOP OF MATTING SECTION AND AFTER EVERY RAINFALL

EVENT THAT EQUALS OR EXCEEDS 0.50 INCHES.

"‘i§ng;§iﬂﬁﬁisapr"’
ORIEHLHKS
LR
KKK

AN

INSET A

CLASS B STONE

EXCELSIOR

1" MIN MATTING

4
H = 2' MIN gﬁféiz
+ %éOOQDO
=HiE ===
SECTION B-B

Z/—————CLASS B STONE

NOT TO SCALE




\ SHEET TOTAL \
STATE STATE PROJECT REFERENCE NO. NO. SHEETS
N.C. 17BP.7.R.52 RF-1
STATE PROIJ.NO. F. A.PROJ.NO. DESCRIPTION

PLANTING DETAILS ; )

SEEDLING / LINER BAREROOT PLANTING DETAIL

REFORESTATION

HEALING IN DIBBLE PILANTING METHOD

USING THE KBC PLANTING BAR
1. Locate a healing—in site in a shady, well [ ] TREE REFORESTATION SHALL BE PLANTED 6 FT.TO 10 FT.ON CENTER, RANDOM SPACING,

protected area.
AVERAGING 8 FT.ON CENTER, APPROXIMATELY 680 PLANTS PER ACRE.

2. Excavate a flat bottom trench
12 inches deep and provide drainage.

N —— 2 inch
N
N
(R —
R =li=ll=
5 T 1]
Y Ll
» ELEUEL:LEEEEHE
2 1= —
A T ===l
1. Insert planting bar 2. Remove planting bar .
as shown and pull handle and place seedling at 3'2Inii1ecrlielgliggg§db§ianter
toward planter. correct depth.

from seedling.

3. Backfill the trench with 2 inches well
rotted sawdust. Place a 2 inch layer of
well rotted sawdust at a sloping angle
at one end of the trench. ol o e

REFORESTATION
MIXTURE, TYPE, SIZE, AND FURNISH SHALL CONFORM TO THE FOLLOWING:

25% LIRIODENDRON TULIPIFERA TULIP POPLAR 12 in - 18 in BR

i [T 25% PLATANUS OCCIDENTALIS SYCAMORE 12 in - 18 in BR
4. Pull handle of bar 5. Push handle forward 6~thave compaction 0 . .

;gga:;db (I))tlta(;ﬁfr’ firming firming soil at top. tl;)o:ou(g)llzﬁrl.l. ater 25/) FRAXINUS PENNSYIJVAN ICA GREEN ASH 12 m -— 18 1n BR

25% BETULA NIGRA RIVER BIRCH 12 in - 18 in BR

Sl ==

the root collar is at ground level. 7—7="7—7-77]~

4. Place a single layer of plants vy L
against the sloping end so that f /
15 A 8 v o 0 R O S
LA 'I"".'_ ‘{,1 LA

PLANTING NOTES:

PLANTING BAG
During planting, seedlings
shall be kept in a moist
, canvas bag or similar
4 container to prevent the
root systems from drying.

S. Place a 2 inch layer of well rotted,
sawdust over the roots maintaining
a sloping angle.

KBC PLANTING BAR
Planting bar shall have a
blade with a triangular
cross section, and shall
be 12 inches long,

4 inches wide and
1 inch thick at center.

-

_/

e

6. Repeat layers of plants and sawdust

AR R REFORESTATION DETAIL SHEET

pruned, if necessary, so that

no roots extend more than N.C.D.O.T.- ROADSIDE ENVIRONMENTAL UNIT
10 inches below the

root collar.
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16+00 END BRIDGE 17+00
FILL FACE @ END BENT 2
BEGIN BRIDGE SPAN A STA. 16+46.16 -L-
FILL FACE @ END BENT 1 FIX. FIX. |G.P.EL.384.52
STA. 15+53.84 -L- —
G.P. EL. 384.99 . 1'-7" BERM 1'-0”MIN. EARTH BERM _, . BEGIN FRONT SLOPE
NORMAL TO CAP (TYP.) NORMAL TO CAP (TYP.) STA16+54.9T -L-
BEGIN FRONT SLOPE + LOW CHORD ® LOW CHORD @ g R ;
STA. 15+45.04 -L- < END BENT 1 END BENT 2 H . 11'-6"T0 (-)0.5043% . (+)0.72007%
— 390 N G.P. EL. 385.03 s EL. 381.62 EL. 381.18 3 LA ED B
o _.l M
i NATURAL GROUND m UNCLASSIFIED : EXCAVATION
d LINE _ STRUCTURE BASE DISCHARGE o | (TYP) | PVI STA.17+50.00
- - —_ EXCAVATION 560%98)15 —— == — EL. = 384.00
i # \\Jl‘r\ e 5 o "!% 7 + VC = 150
— 380 - My K H EXISTING || 10 . l <
: g — 3 [/ sUBSTRUCTURE I // i 3 GRADE DATA -L-
i . ) . T .
— d _\" /7.7\/\ | | N.W.S. | | 14'//// d
- 2’-0”MIN. PILE ] | | _ 1 1/-0” MIN
i T Tl 1L EL. 368.50 I :
5 EMBED. (TYP.) o - ~ 10-30-2014 JJJ//A@-—O (TYP.)
[ o rs) [~ — A =
[ 310 i i +IA 7[\\  — * : 8 \SLOPE 11/5:1 (TYP.) HYDRAULIC DATA:
: HP 12 X 53 STEEL PILES— " " - N o " - ' ' '
- (TYP. EA. END BENT) o o " 3 + " - _'. DESIGN DISCHARGE = 1400 CFS
i . P ~ K m FREQUENCY OF DESIGN FLOOD = 25 YEAR
. m R © W CLASS II DESIGN HIGH WATER ELEVATION = 377.50
" 360 BENCH STABILIZATION o . g RIP RAP DRAINAGE AREA = 5.0 SQ.MI.
(ROADWAY DETAIL AND L o (TYP.) BASE DISCHARGE (Q 100) = 2080 CFS
PAY ITEM) BENCH STABILIZATION BASE HIGH WATER ELEVATION = 379.15
REMOVE EXISTING
(ROADWAY DETAIL AND
CONCRETE FOOTERS PAY ITEM) OVERTOPPING FLOOD DATA:
END BENT 1 END BENT 2 OVERTOPPING DISCHARGE = 7550 CFS
FREQUENCY OF OVERTOPPING FLOOD = 500+ YEAR
OVERTOPPING FLOOD ELEVATION = 384.20 * ¥
SECTION ALONG (I:_ SURVEY -L- % % OVERTOPPING OCCURS AT ROADWAY
SAG AT STA.17+37.00 -L-
(SECTIONS @ END BENTS ARE @ RIGHT ANGLES)
. TOTAL BRIDGE LENGTH = 92’-3%”(FILL FACE TO FILL FACE) _
. 46/_1|E%6// _ I
o “m\ T /
O\ Z
\ &
RN \ ) /
\/ " EARTH BERM
EARTH BERM BENCH STABILIZATION \Jﬁ. / EL. 376.10 I HEREBY CERTIFY THESE PLANS
L. 376.54 (ROADWAY DETAIL AND ) P oo ARE THE AS-BUILT PLANS
- ofe0% PAY ITEM) $ \
W.P. #1 \ W.P. #2
STA. 15+53.84 -L- \XI ) ; ¢ STA. 16+46.16 -L-
FILL FACE @ END BENT 1 Y =] S EXISTING ; \ FILL FACE @ END BENT 2
L —_
\ (TYP.) | |
BEGIN APPROACH SLAB \ ] J i END APPROACH SLAB
STA. 15+42.87 -L- \ I 5 X STA. 16+57.13 -L-
| |
N |‘}\ i I I ¢ SURVEY -L-
@\ 70 SR 1139 ik } I I I K
_ o 1 — [ Jan) »_
Vo) In ' [ \ TO SR 1157
. | | | | | \ - PRELIMINARY PLANS
I | | I \ DO NOT USE FOR CONSTRUCTION
z BEGIN FRONT SLOPE I| ] ] \ BEGIN FRONT SLOPE
STA. 15+45.04 -L- | |l Il \ STA. 16+54.97 -L-
® \
PN I[I i ] \ PROJECT No. _1/BP.5.R.52
® | - \‘
g L\ o 75°-00’-00" \ = \ GRANVII—I—E COUNTY
¢ BRIDGE (TYP.) \ X\ + —| -
m STA. 16+00.00 -L- \ } sTATION:__16+00.00 -L
\ EARTH BERM CLASS II
0N ' | EL.376.10 S//_ RIP RAP SHEET 1 OF 2 REPLACES BRIDGE #93
° * Oé \ .“-:.;::2 . ...:g DOCUMENT NOT CONSIDERED FINAL STATE Or onTh CARoLTA
BENCH STABILIZATION & Prvan
\ 2 Z o, (ROADWAY DETAIL AND - - UNLESS ALL SIGNATURES COMPLETED DEPARTMENT OF TRANSPORTATION
Q EARTH BERM \ 2 PAY TTEM) RALEIGH
EL. 376.54 2
WORW Ty P2 m \
a 2 GENERAL DRAWING
\ PLANS PREPARED BY: FOR BRIDGE ON SR 1156
G MrsON SN CARD, %, (HARPER RENN ROAD) OVER
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& § i et 2 SR 1139 AND SR 1157
\ / PL AN 5640 Dillard Drive Y »i o3 27'-10” CLEAR ROADWAY - 75° SKEW
?9%5?&2‘?%13%8 %, oS & REVISIONS SHEET NO.
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22" PINE, STA. 10+01.14 -L-, 23.57" LT., EL. 397.29

BM #1 NAIL SET IN

N\ //’
ﬁ\\\ 5 ) >
WOODS //<;;//
<, \\\\\ S~
\ \ /\‘3 O
P4y \, ; Y _ /
- J\ 3 /-’ Pid
- 1S .
\ = s
s CLASS II
RIP RAP
(TYP.)
XK————x. X X X X Na

PROPOSED GUARDRAIL
(ROADWAY DETAIL &
PAY ITEM) (TYP.)

)
T T T T T T T OT T T
+
- =
<«
/ TO SR 1157
EETEY LT L /¢ TTTTTTE

o € SURVEY -L-

NOTES:

ASSUMED LIVE LOAD = HL-93 OR ALTERNATE LOADING.

THIS BRIDGE HAS BEEN DESIGNED IN ACCORDANCE WITH THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS.
THIS BRIDGE IS LOCATED IN SEISMIC ZONE 1.

FOR OTHER DESIGN DATA AND GENERAL NOTES, SEE SHEET SN.

FOR EROSION CONTROL MEASURES, SEE EROSION CONTROL PLANS.

REMOVAL OF THE EXISTING BRIDGE SHALL BE PERFORMED SO AS NOT TO ALLOW DEBRIS TO FALL INTO THE WATER.
THE CONTRACTOR SHALL REMOVE THE BRIDGE AND SUBMIT PLANS FOR DEMOLITION IN ACCORDANCE WITH ARTICLE
402-2 OF THE STANDARD SPECIFICATIONS.

THE MATERIAL SHOWN IN THE CROSS-HATCHED AREA SHALL BE EXCAVATED FOR A DISTANCE OF 25 FT.LEFT AND
35 FT.RIGHT OF CENTERLINE ROADWAY AS DIRECTED BY THE ENGINEER. THIS WORK WILL BE PAID FOR AT THE
CONTRACT LUMP SUM PRICE FOR UNCLASSIFIED STRUCTURE EXCAVATION. SEE SECTION 412 OF THE STANDARD
SPECIFICATIONS.

THE EXISTING STRUCTURE CONSISTS OF 3 SPANS ®@ 30°-0“ THE SUPERSTRUCTURE HAS A CLEAR ROADWAY WIDTH

OF 24’-3"0ON 10 PRESTRESSED CONCRETE CHANNELS. THE END BENTS CONSIST OF CONCRETE CAPS ON TIMBER PILES
AND BULKHEADS. THE INTERIOR BENTS CONSIST OF CONCRETE CAPS ON STEEL PILES WITH CONCRETE COLLARS. THE
EXISTING STRUCTURE, WHICH IS LOCATED AT THE SITE OF THE PROPOSED STRUCTURE, SHALL BE REMOVED. THE
EXISTING BRIDGE IS PRESENTLY POSTED FOR LOAD LIMIT. SHOULD THE STRUCTURAL INTEGRITY OF THE BRIDGE
DETERIORATE DURING CONSTRUCTION OF THE PROPOSED BRIDGE, THE LOAD LIMIT MAY BE REDUCED AS NECESSARY
DURING THE LIFE OF THE PROJECT.

REMOVE CONCRETE FOOTERS AT EXISTING INTERIOR BENTS. SEE ROADWAY PLANS.

THE SUBSTRUCTURE OF THE EXISTING BRIDGE INDICATED ON THE PLANS IS FROM THE BEST INFORMATION AVAILABLE.
SINCE THIS INFORMATION IS SHOWN FOR THE CONVENIENCE OF THE CONTRACTOR, THE CONTRACTOR SHALL HAVE NO
CLAIM WHATSOEVER AGAINST THE DEPARTMENT OF TRANSPORTATION FOR ANY DELAYS OR ADDITIONAL COST INCURRED
BASED ON DIFFERENCES BETWEEN THE EXISTING BRIDGE SUBSTRUCTURE SHOWN ON THE PLANS AND THE ACTUAL
CONDITIONS AT THE PROJECT SITE.

THIS STRUCTURE HAS BEEN DESIGNED IN ACCORDANCE WITH “HEC 18-EVALUATING SCOUR AT BRIDGES.”

o 75°-00"-00" B
¢ BRIDGE \ 2 (TYP.) FOR SUBMITTAL OF WORKING DRAWINGS, SEE SPECIAL PROVISIONS.
o m :,
STA. 16+00.00 -L .z FOR FALSEWORK AND FORMWORK, SEE SPECTAL PROVISIONS.
\ (@)
\\ E% FOR CRANE SAFETY, SEE SPECIAL PROVISIONS.
\, ’i n CoR UTTLITY TNFORMATTON. SEE UTTLITY FOR GROUT FOR STRUCTURES, SEE SPECIAL PROVISIONS.
WOO0DS \ \ PLANS AND SPECIAL PROVISIONS. ASPHALT WEARING SURFACE IS INCLUDED IN ROADWAY QUANTITY ON ROADWAY PLANS.
INASMUCH AS THE PAINT SYSTEM ON THE EXISTING STRUCTURAL STEEL CONTAINS LEAD, THE CONTRACTOR’'S ATTENTION
LOCATION SKETCH IS DIRECTED TO ARTICLE 107-1 OF THE STANDARD SPECIFICATIONS. ANY COSTS RESULTING FROM COMPLIANCE WITH
APPLICABLE STATE OR FEDERAL REGULATIONS PERTAINING TO HANDLING OF MATERIALS CONTAINING LEAD BASED PAINT
SHALL BE INCLUDED IN THE BID PRICE FOR “REMOVAL OF EXISTING STRUCTURE AT STATION 16+00.00 -L-.”
FOUNDATION NOTES:
FOR PILES, SEE SECTION 450 OF THE STANDARD SPECIFICATIONS.
PILES AT END BENT 1 AND 2 ARE DESIGNED FOR A FACTORED RESISTANCE OF 130 TONS PER PILE.
DRIVE PILES AT END BENT 1 AND 2 TO A REQUIRED DRIVING RESISTANCE OF 220 TONS PER PILE.
STEEL H-PILE POINTS ARE REQUIRED FOR STEEL H-PILES AT END BENT 1 AND 2. FOR STEEL PILE POINTS, SEE SECTION
450 OF THE STANDARD SPECIFICATIONS.
PRELIMINARY PLANS
REMOVAL OF | UNCLASSIFIED BRIDGE STEEL VERTICAL RIP RAP GEOTEXTILE 37-0"X 2'-9” PROJECT NO. 17BP.5.R.52
oML 2 STRUCTURE CLASS A ADBROREH | REINFORCING | HP 12 X 53 e CONCRETE e T R ELASTOMERIC | PRESTRESSED
STRUCTURE | EXCAVATION | CONCRETE SLABS STEEL STEEL PILES POINTS BARRIER | (57 07w THICK) DRAINAGE BEARINGS CONCRETE GRANVILLE
RAIL BOX BEAMS COUNTY
LS LS cY LS LB NO. LF EA LF TON Sy LS NO. LF STATION: 16+00.00 -L-
SUPERSTRUCTURE LS 180.0 LS 10 | 9007-0"
END BENT 1 LS 24.4 3430 5 100 5 120 135 SHEET 2 OF 2
END BENT 2 LS 24.4 3430 5 75 5 110 125 S OCUMENT NOT CONSIDERED FINAL STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
UNLESS ALL SIGNATURES COMPLETED RALETGH
TOTAL LS LS 48.8 LS 6860 10 175 10 180.0 230 260 LS 10 | 9007-0"
PLANS PREPARED BY: . FOR BRIDGE ON SR 1156
SIMPSON ,o‘{\\'cm%&' (HARPER RENN ROAD) OVER
ENG'NEERS S ESSIo 4’ Yy %, OWEN CREEK BETWEEN
&7~ AFCHTES £ SR 1139 AND SR 1157
5640 Dillard Drive : t :5 27'-10” CLEAR ROADWAY - 75° SKEW
2ary, NC 27518 % 0 ?j’i}%.ﬁ% N REVISIONS SHEET NO.
DRAWN BY: S.D. COOPER DATE: __4-15 (0191 3?338333 (Fax) .,, ..... f:? o NoJ BY: DATE: % BY: DATE: 52
CHECKED BY: __ B.S. COX DATE: _ 4-15 vww.simpsonengr.com s 1 Ik
DESIGN ENGINEER OF RECORD: B.S. COX DATE: _4-15 [LICENSURE NO. C-2521 | 12/18/2015 2 4y SHleeeTs
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LOAD FACTORS:
LOAD AND RESISTANCE FACTOR RATING (LRFD) SUMMARY FOR PRESTRESSED CONCRETE GIRDERS pEsTGN | DIMIT STATE | Yoc | Vow
Rk%ﬁc STRENGTH I | 1.25 ] 1.50
STRENGTH I LIMIT STATE SERVICE III LIMIT STATE FACTORS I'ccevice 11T |1.00 | .00
MOMENT SHEAR MOMENT
=z =z =
m -]
ce | 5 | & Sg | S = |Es |8z | & = |8 Sg | &S 5 |EBs | 3 ROTES:
= 5 E & - o, :?_3 i < S |wesr % i < S |wez| o, % i < S |wesr f MINIMUM RATING FACTORS ARE BASED ON THE STRENGTH I AND
- — O 20 n gn: H o o 5% H o o =5% ga: H o o o 5%t pa M A y
o S 59 P n o2 =2 & = 5 Sz | ER & = a ez | @e e & = ) Sz = ALLOWABLE STRESSES FOR SERVICE IIT LIMIT STATE ARE AS
L L w 2 o o H<< g o H < H < < o H H W o H < < a H H 0o H < H < < a H H Lo o REQUIRED FOR DESIGN.
1 > = O 4 = ax = — w 0O w o wn (&) OJwm 0O w o %)) (&) O _1W!m w 0O w (ned v (&) 0O_1wm (&)
HL-93(Inv) N/ A 1 1.126 - .75 | 0.267| 1.49 A EL 44.224| 0.584 | 1.15 A EL 8.845 | 0.80 | 0.267| 1.3 A EL 44.224
DESTON HL-93(0pr) N/ A -- 1.488 - .35 | 0.267| 1.94 A EL 44.224| 0.584 | 1.49 A EL 8.845 | N/A - - -- -- -
LOAD HS-20(INV) 36.000 2 1.491 | 53.666| 1.75 | 0.267| 2.03 A EL 44.224| 0.584 | 1.49 A EL 8.845 | 0.80 | 0.267| 1.53 A EL 44.224
RATING
HS-20(0pr) 36.000| -- 1.932 | 69.567| 1.35 | 0.267| 2.63 A EL 44.224| 0.584 | 1.93 A EL 8.845 | N/A - - -- -- -
SNSH 13.500 -- 3.573 | 48.237| 1.4 0.267 | 5.92 A EL 44.224| 0.584 | 4.53 A EL 8.845 | 0.80 | 0.267| 3.57 A EL 44.224
SNGARBS2 20.000| -- 2.611 | 52.229 1.4 0.267 | 4.33 A EL 44.224| 0.584 | 3.19 A EL 8.845 | 0.80 | 0.267| 2.61 A EL 44.224
SNAGRIS2 22.000|  -- 2.452 | 53.948| 1.4 0.267 | 4.07 A EL 44.224| 0.584 | 2.95 A EL 8.845 | 0.80 | 0.267| 2.45 A EL 44.224
SNCOTTS3 27.250 -- 1.777 | 48.412 1.4 0.267 | 2.95 A EL 44.224| 0.584 | 2.26 A EL 8.845 | 0.80 | 0.267| 1.78 A EL 44.224
. (#) CONTROLLING LOAD RATING
% SNAGGRS4 34.925 -- 1.465 | 51.163 1.4 0.267 | 2.43 A EL 44.224| 0.584 | 1.85 A EL 8.845 | 0.80 | 0.267| 1.46 A EL 44.224
SNS5A 35.550 - 1.434 | 50.974| 1.4 0.267 | 2.38 A EL | 44.224| 0.584 | 1.87 A EL 8.845 | 0.80 | 0.267 | 1.43 A EL | 44.224 @ DESIGN LOAD RATING (HL-93)
c SNS6A 39.950 -- 1.307 | 52.234| 1.4 0.267 | 2.7 A EL 44.224| 0.584 | 1.69 A EL 8.845 | 0.80 | 0.267 | 1.31 A EL 44.224 @ DESIGN LOAD RATING (HS-20)
(o)
T SNSTB 42.000|  -- 1.245 | 52.283| 1.4 0.267 | 2.06 A EL 44.224| 0.584 | 1.65 A EL 8.845 | 0.80 | 0.267| 1.24 A EL 44.224
L LEGAL @ LEGAL LOAD RATING %
o LOAD TNAGRIT3 33.000| -- 1.592 | 52.537| 1.4 0.267 | 2.64 A EL 44.224| 0.584 | 2.02 A EL 8.845 | 0.80 | 0.267| 1.59 A EL 44.224
” RATING %% SEE CHART FOR VEHICLE TYPE
pL TNT4A 33.075 -- 1.597 | 52.815 1.4 0.267 | 2.65 A EL 44.224| 0.584 | 1.98 A EL 8.845 | 0.80 | 0.267| 1.60 A EL 44.224
2 TNT6A 41.600 -- 1.298 | 53.997| 1.4 0.267 | 2.15 A EL 44.224| 0.584 | 1.74 A EL 8.845 | 0.80 | 0.267| 1.30 A EL 44,224 GIRDER LOCATION
>
S - TNTTA 42.000|  -- 1.3 | 54.619| 1.4 0.267 | 2.16 A EL 44.224| 0.584 | 1.71 A EL 8.845 | 0.80 | 0.267| 1.30 A EL 44.224
O % I - INTERIOR GIRDER
% — TNT7B 42.000| -- 1.335 | 56.09 1.4 0.267 | 2.21 A EL 44.224| 0.584 | 1.62 A EL 8.845 | 0.80 | 0.267 | 1.34 A EL 44.224 EL - EXTERIOR LEFT GIRDER
£ TNAGRIT4 43.000 - 1.278 | 54.943 1.4 0.267 2.12 A EL 44.224| 0.584 1.57 A EL 8.845 0.80 0.267 1.28 A EL 44.224 ER - EXTERIOR RIGHT GIRDER
g TNAGT5A 45.000|  -- 1.208 | 54.37 1.4 0.267 2 A EL 44.224| 0.584 | 1.55 A EL 8.845 | 0.80 | 0.267| 1.21 A EL 44.224
(-
S TNAGT5B 45.000 3 1.197 | 53.852| 1.4 0.267 | 1.98 A EL 44.224| 0.584 1.5 A EL 8.845 | 0.80 | 0.267| 1.20 A EL 44.224
o
()]
e
[/p]
(0]
U
3
.'_
(0]
J
[
.|_
(Vp)
e
>
o
(0]
§ PRELIMINARY PLANS
c DO NOT USE FOR CONSTRUCTION
&
3 PROJECT No. _17BP.5.R.52
Ln
S W GRANVILLE COUNTY
S (2 ) STATION:_ 16+00.00 -L-
Q A A
%
.|_
8 S B S DOCUNMENT NOT CONSIDERED FINAL STATE Or MNORTH cARoLTHA
08_ UNLESS ALL SIGNATURES COMPLETED DEPARTMENT OI-;AL;LI:ANSPORTATION
e
- LRFR SUMMARY
=>
& PLANS PREPARED BY: L,R I: F,\: S U M M A R Y I: O R
% S IMPSON -“{\i"c'i7$8["'o 9 O - O B O X B E A M U N I T
NGINEERS S eseen Ly, o
E & SSOCIATES $ *.,.;;9‘&55’0#{'({ _ 7 5 S K E W
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< | orawN BY: S.D. COOPER DATE: __4-15 (919) 852-0598 (Fax) TS, S No. BY: DATE:  [No) BY: DATE: 5-3
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30'-0"

NOTES:

ALL PRESTRESSING STRANDS SHALL BE 7-WIRE LOW RELAXATION
GRADE 270 STRANDS AND SHALL CONFORM TO AASHTO M203

1//

27'-10" (CLEAR ROADWAY)

Y

EXCEPT FOR SAMPLING REQUIREMENTS WHICH SHALL BE IN

1'-0"| 1" ACCORDANCE WITH THE STANDARD SPECIFICATIONS.

13'-11"

Y
|
Y

13'-11" ALL REINFORCING STEEL CAST WITH THE BOX BEAM SECTIONS

A

3/_9:'/4//
@ € BRG.

3%" @ € BRG.

ASPHALT WEARING SURFACE

GRADE

(SEE ROADWAY PLANS)

0.02

POINT

7/4" @ € BRG.

/!

Y

SHALL BE GRADE 60 AND SHALL BE INCLUDED IN THE UNIT
PRICE BID FOR PRESTRESSED CONCRETE BOX BEAMS.

FLAME CUTTING OF THE TRANSVERSE POST-TENSIONING STRAND
IS NOT ALLOWED.

RECESSES FOR TRANSVERSE STRANDS SHALL BE GROUTED AFTER
THE TENSIONING OF THE STRANDS.

THE 2”@ DOWEL HOLES AT FIXED ENDS OF BOX BEAM SECTIONS
SHALL BE FILLED WITH NON-SHRINK GROUT.

THE BACKER RODS SHALL CONFORM TO THE REQUIREMENTS OF
TYPE M BOND BREAKER. SEE SECTION 1028 OF THE STANDARD
SPECIFICATIONS.

VERTICAL CONCRETE BARRIER RAIL (TYP.)

FOR DETAILS SEE “WERTICAL

3%, @ € BRG.

CONST. JT.
//F- (TYP.)

0.02

CONCRETE BARRIER RAIL SECTION”
L L L

~

THE TRANSFER OF LOAD FROM THE ANCHORAGES TO THE BOX

Pt}

2/_9//
(TYP.)

........................

.......

7 77 /////f/////i//////t/////

........

------l
/

//////////////(////////////

BEAM UNIT SHALL BE DONE WHEN THE CONCRETE HAS REACHED
A COMPRESSIVE STRENGTH OF NOT LESS THAN 6000 PSI.

ALL REINFORCING STEEL IN VERTICAL CONCRETE BARRIER RAILS
SHALL BE EPOXY COATED.

PRESTRESSING STRANDS SHALL BE CUT FLUSH WITH THE BOX

BEAM UNIT ENDS.

N\

3-0" L.R. TRANSVERSE

A

(TYP.)
15/_0//

2/>" @ HOLES FOR 0.6”®&
POST-TENSIONING STRANDS

APPLY EPOXY PROTECTIVE COATING TO BOX BEAM UNIT ENDS.

VERTICAL GROOVED CONTRACTION JOINTS, !/2” IN DEPTH, SHALL
BE TOOLED IN ALL EXPOSED FACES OF THE BARRIER RAIL AND
IN ACCORDANCE WITH ARTICLE 825-10(B) OF THE STANDARD
SPECIFICATIONS. A VERTICAL CONTRACTION JOINT SHALL BE
LOCATED AT EACH THIRD POINT BETWEEN BARRIER RAIL
EXPANSION JOINTS. ONLY ONE CONTRACTION JOINT IS REQUIRED

SHEAR KEYS TO BE FILLED WITH GROUT AFTE%EX
ALL ERECTION HAS BEEN COMPLETED AND AFTER
FINAL TENSIONING OF TRANSVERSE STRANDS

15/_0//

10 PRESTRESSED CONCRETE BOX BEAM UNITS = 30'-0”

Y

AT MIDPOINT OF BARRIER RAIL SEGMENTS LESS THAN 20 FEET
IN LENGTH AND NO CONTRACTION JOINTS ARE REQUIRED FOR
THOSE SEGMENTS LESS THAN 10 FEET IN LENGTH.

HALF SECTION
AT INTERMEDIATE DIAPHRAGMS

% THE MAXIMUM BARRIER RAIL HEIGHT AND ASPHALT THICKNESS IS SHOWN. THE HEIGHT OF THE

TYPICAL SECTION

Y

THE LOCATION OF THE VOID DRAINS MAY BE SHIFTED SLIGHTLY
WHERE NECESSARY TO CLEAR PRESTRESSING STRANDS OR
TRANSVERSE REINFORCING STEEL.

FOR GROUT FOR STRUCTURES, SEE SPECIAL PROVISIONS.
THE PERMITTED THREADED INSERTS ARE DETAILED AS AN OPTION

FOR THE CONTRACTOR TO ATTACH FALSEWORK AND FORMWORK
DURING CONSTRUCTION.

HALF SECTION
THROUGH VOIDS

BARRIER RAIL AND ASPHALT THICKNESS VARIES WHILE THE TOP OF THE BARRIER RAIL FOLLOWS

THE PROFILE OF THE GUTTERLINE. FOR RAIL HEIGHT DETAILS AND ASPHALT THICKNESS, SEE THE
“WERTICAL CONCRETE BARRIER RAIL SECTION’ DETAIL.

FIXED END

ASPHALT
WEARING

SEE “BRIDGE
APPROACH SLAB:\\\\\
SHEET FOR DETAILS

\\f

\
\
\
L

2 LAYERS OF 30 LB.—

ROOFING FELT TO
PREVENT BOND.

2" @ BACKER ROD

15"

SN SN S S S S NN NN \\\\\\\\\\

|
l f~——VO0ID

2/>” @ DOWEL HOLES

(SEE NOTES)

|

|

s\ :
SN—————— -

» I
|
|
|
|
|
|
|
|
|
|
|
|

OPENING

Y

C BEARING
& *8 DOWELS

’
—tX(

—_—
-~ S~
P T R S M S

SEE “END BENT"

— ELASTOMERIC
BEARING PAD

SHEETS FOR DETAILS

SECTION AT END BENT

DRAWN BY: S.D. COOPER

DATE:

CHECKED BY: B.S. COX

DESIGN ENGINEER OF RECORD:

_4-15
DATE: __4-15
4

B.S. COX DATE:

SURFACE

‘—-BOX BEAM

THE PERMITTED THREADED INSERTS IN THE EXTERIOR UNITS
SHALL BE SIZED BY THE CONTRACTOR, SPACED AT 4'-O” CENTERS
AND GALVANIZED IN ACCORDANCE WITH SECTION 1076 OF THE
STANDARD SPECIFICATIONS. STAINLESS STEEL THREADED INSERTS
MAY BE USED AS AN ALTERNATE.

THE PERMITTED THREADED INSERTS SHALL BE GROUTED BY THE
CONTRACTOR IMMEDIATELY FOLLOWING REMOVAL OF THE FALSEWORK.

THE COST OF THE PERMITTED THREADED INSERTS SHALL BE
INCLUDED IN THE PRICE BID FOR THE PRECAST UNITS.

DO NOT USE FOR CONSTRUGCTION
PROJECT No. _17BP.5.R.52

GRANVILLE COUNTY
STATION:_16+00.00 -[ -

SHEET 1 OF 5

PERMITTED THREADED INSERT
CAST IN OUTSIDE FACE OF
EXTERIOR UNIT AND
RECESSED 3g” SIZE TO BE
DETERMINED
BY CONTRACTOR.

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

RALEIGH

SUPERSTRUCTURE
3/_0// X 2/_9//
PRESTRESSED CONC

BOX BEAM UNIT
27'-10” CLEAR ROADWAY - 75°

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED

PLANS PREPARED BY:

RETE

{\\ CARoz' ,,

S IMPSON
E NGINEERS
& SSOCIATES

5640 Dillard Drive

THREADED INSERT DETAIL

SKEW

Sulte 200

Cary, NC 27518
(919) 852-0468

(919) 852-0598 (Fax)
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_FIX. _FIX.
. 8/_0// i 18/_6// o 18/_6// i 18/_6// i 18/_6// . 8/_0// _
. 3/_5// (E I/Z” EXP. 'JT.
- Q_. 1/_9// MAT/L. IN RAIL 1/_3//
> — - -— SPLICE ,\ (TYP.) —]
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il i =R O X > 5 Ty 18 iaze e
2 cL. | T Ty ¢ -7 L e ! 2" % 2 ® | < IR
- | N1 —— 1M1 SN — %5 B4 - - N N Mo :
H H /=" 7_ Y VY Y |0 N w
| | ! ! | ! Y y - > y M i:: ™ Q J
| i | | i | i— la— — ] _5_#5 B4 3//X 3// 2,_5” el . @ ’<\ -—c"
¢ oF 2/ N : "’T *5 BA— \\ J/ /— CHAMFER (TYP.) AN e | 1 Yz -t
DOWEL HOLES | 7" 1 | | \'\ S 5, , o eEeEecmeme oo || | of M w w
END ELEVATION Y 1.0" 1\ ) \' — ° @o@o o o o@o@ . - I @ El\] \' :l_‘ 4/2 4/2
c\J -
< 2 SPA @ YV Y
. s} Le=>rh @ 7" ‘ \
SHOWING PLACEMENT OF #5 & #4 “A’" BARS _\*"_i 3| L Z I PN ‘\'T 2" CTS. -~ — —— T
AND LOCATION OF DOWEL HOLES. —|o T *4 S1 ~ #5 B4 30 30
(INTERIOR BOX BEAM SECTION SHOWN-EXTERIOR : e = Fralzan I ® _
SECTION SIMILAR EXCEPT SHEAR KEY LOCATION. . 27 | |47]. 9 SsPA.@ _|4”] [L2” _ &
STRAND LAYOUT NOT SHOWN.) INTERIOR BOX BEAM SECTION | o AN 4 TS, T > . J
5/-054" (STRAND LAYOUT NOT SHOWN) Z? = °
- - (Q\] |
= o sPacEs g #4 S1 TYPICAL STRAND LOCATION ® »
- s é// " 1_N\" - >
) S ETMAY. TS o - 4 S12 8 (30 STRANDS REQUIRED) |1 0 '
.3 O é\d | EXTERIOR BOX BEAM SECTION
2 \ “ ! (STRAND LAYOUT NOT SHOWN) DEBONDING LEGEND AL SAR DIMETLIORS Are DT D O
<A b N
| > 7 o © BILL OF MATERIAL FOR ONE BOX BEAM SECTION
#4 511, 512 A1+ \&_ ? ) i I @ FULLY BONDED STRANDS EXTERIOR UNIT | INTERIOR UNIT
9 - ° A
& S13 : #4 S13 _ F. GRADE 270 STRANDS BAR | NO. [ SIZE [TYPE| LENGTH | WEIGHT | LENGTH | WEIGHT
(IN PAIRS) ( o | ®| STRANDS DEBONDED FOR 4/-0“FROM END OF GIRDER " 1 101 #5 T 6 -8 70 6-8" 70
V4
- : S B B DU BUR B #4 Sl, S2 & S3 Y AREA 0.6 2 L.R. A2 40 #4 2 5/‘8” 151 5/-8// 151
5 ( SQUARE INCHES ) 0.217 <:>» STRANDS DEBONDED FOR 12'-0”FROM END OF GIRDER
. < " ULTIMATE STRENGTH| &g c0g B4 | 12 | #5 [STR | 45'-11” 575 45'-11" 575
11T X p (LBS. PER STRAND ) ’ BOND SHALL BE BROKEN ON STRANDS AS SHOWN FOR
- \ - | LL2-cL. APPLIED PRESTRESS| 43 g5 THE SPECIFIED LENGTH FROM EACH END OF THE T T 5 #7 | < e o & Ry e
| 44 “<r BARS “(TYP.) Y, (LBS. PER STRAND ) ' BOX BEAM. SEE STANDARD SPECIFICATIONS s <
) IS Y Vi =S N 1 G — - ARTICLE 1078-T. K2_| 10 | *4 |STR| 2'-7 17 2'-1 17
4'-3" ] \ # / s1 | 72 | *4 3 7'-6" 361 7'-6" 361
- - 4 Sl
_ 1'-3” | 121-#5 SS5E SEE “PLAN OF __ (f, NOTE OS?TEQHFE RKEEYY oEiJE;JésIIlBE CACE s2 | 72| #4 | 3 5/-8" 273 5'-8" 273
UNITV/FOR SPACING ;: ' NBF EXTgEIOR BOX BEAMS. A 53 125 #4 3 4“10” 404 4“10” 404
wp o s4 | 53] #4 | 4 5/-10" 207 5/-10" 207
EXTERIOR UNIT SHOWN, INTERIOR UNIT (SHOWING #4 “S”” BARS IN END OF BEAM) " =YY =Ty
SIMILAR EXCEPT OMIT *#5 SSE BARS. >12 1; #2 ; 33’) 161,, gé g 161,, ;’é
"B’ BARS AND “A’” BARS NOT SHOWN. 515 | 1 - -
. 90’-0" _ S5 | 121 ] #5 | 5 5-10" 736 -- --
3 5'-0%" 7!, 54-*4 S1 & S2 ® 1-6"CTS. 17!, 4'-3" . REINFORCING STEEL 2218 LB 2218 LB
“E’ EPOXY COATED REINF.STEEL 736 LB 736 LB
o 9 SPACES @ 6”"MAX. CTS. 2 53-%4 54 @ 1'-6"CTS. DL B 4 ST BARS - 8000 P.S.I. CONCRETE 16.0 CY 15.9 CY
. (SEE DETAIL “B’) @ 3”MIN. CTS.
2| //Q / n" /"
\ DO%EL/ZH 2 - 2/-0 i 0.6” @ L.R. STRANDS NO. 30 NO. 30
f-#4 S11, S12 & S13 (IN PAIRS) #4|sn.512 & S13 (IN PAIRS)—\
“ I \Q < (]
1
|

\ v\
: NEN\ W2
J .
LA\
\ .
PN
\. \\ \.
] \‘ \
_ L #g S1,S2 & S3 #4 S1,S2 & s3 \\
2 -
DOWEL HOLE B *4 “S" BARS 1 L 107-*4 S3 @ 9"CTS. 1 L 9 SPACES @ 6"MAX.CTS. | | /Y
' ®@ 3”MIN. CTS. (SEE DETAIL “B’) ! " g
/ " 2|/2//® \
- 4'-3 _ DOWEL HOLES ‘
-3 121-#5 S5E IN VERTICAL CONCRETE BARRIER RAIL AND EXTERIOR BOX BEAM UNIT =|: -9
(SEE PLAN OF UNIT FOR DETAILS) ' '
EXTERIOR UNIT SHOWN, INTERIOR UNIT SIMILAR EXCEPT OMIT #5 S5E BARS.
DRAWN BY: S.D. COOPER DaTE:  4-15 FOR LOCATION OF DIAPHRAGMS, SEE “PLAN OF UNIT”.
CHECKED &ve __B.S. COX oATE. 415 FOR THREADED INSERTS, SEE “THREADED INSERT DETAIL”.
: 55, COX = FOR REINFORCING STEEL IN DIAPHRAGMS, SEE “DOUBLE DIAPHRAGM DETAILS".
DESIGN ENGINEER OF RECORD: oD DATE:
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C DIAPHRAGM

2/" CL.

€ 2!/,” @ HOLES FOR
POST-TENSIONING
STRANDS

/3-#4 A2
|

\
©
Y
A A
= Z
<
A *f
#¥4 K2 N M
S
Y Y
\ A
©
Y

4%//

(TYP.)

-
o

(EACH

A

#4 AZ{
Y SIDE) \

___QE}__Q:}_

N\

#4 K1 (CENTER ABOUT

2!/, & HOLE o
FOR 0.6” @ 5V
POST-TENSIONING -
STRAND (TYP.)—\
A
I ~6//:
T
o \ 0.6” @ L.R. TRANSVERSE
| =T POST-TENSIONING
S S ,—-1§ . STRAND (TYP.) q_l"' — |
% i SNIN el e I Y SN I
2 ' [ I 2 ——————————— AN zo
| I r__{%}_ — d_, y w
3 'y STRAND VISE- x|
S e d L. ;ﬁttﬁ: _____ I RERE R
: Vil =7 y =l w7 T
SN N W __; d_, ! v |
5// 5// 5///|E
(TYP.)
VIEW Y-Y _ | L1“MIN. cL.
SHOWING ELEVATION VIEW OF GROUTED RECESS (TYP.)

DETAIL “C”

— 22" @ HOLE FOR 0.6” &
POST-TENSIONING
STRAND

(WA
2!/2" @ HOLE) *4 A2+ Yz_m K2
) B \
s 3 [ STRAND
* - - - &> \ VISE
— Y y
FILL RECESS WITH N
SR A wistepimiopind iespied) Pniysbed sk pbmigspdgste ~ /l,/_NON ~SHRINK GROUT ~
N I T R N m"
w =
C 2Yo"@ HOLE FOR—\ |  lLe——__ I D AR S N N N
6” J L.R. TRANSVERSE o ] SECeEiett St et EEe ettt ae et "~ / SEE DETAIL ™C OUTSIDE FACE OF
POST-TENSIONING . EXTERIOR BOX BEAM
STRAND 5 J 2 s
- CL. —
Y
SECTION A-A PART SECTION AT RECESS

VOIDS NOT SHOWN

DOUBLE DIAPHRAGM DETAILS

#4 WS NOT SHOWN. #4 “S”” BARS MAY BE SHIFTED SLIGHTLY TO CLEAR 22" @ HOLE.

€ 1”@ vOID

’—}B
e

1”@ VOID '
DRAIN \\gy\

5 2
- { | -
| / Y
K 1”7 CL.
O | " | u" (TYP.)
Q /27_/2
B Lour
SECTION D-D
DRAIN
- A
ol¢
\ Vt
Q 1//@
VOID DRAIN
I 4 =
1 JE
] ] ‘_‘"t
= e ¢ voID
10" | 10| DRAIN

\— DIAPHRAGM

e

PART PLAN

VOID DRAIN DETAILS

(DIMENSIONS SHOWN ARE TYPICAL FOR EACH VOID)

SECTION B-B
DRAWN BY: S.D. COOPER DATE: _ 4-15
CHECKED BY: B.S. COX DATE: _ 4-15
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€ 0.6”@ L.R. TRANSVERSE
POST-TENSIONING

S
/—5

5//

TRAND
5/8//

SECTION X-

l

X

~FILL RECESS WITH
NON SHRINK GROUT

SHOWING PLAN VIEW OF GROUTED RECESS
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END OF POST-TENSIONED STRANDS
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—

l«—— ¢ BEARING PAD

9 /"

A

ay’

=
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4 I/2 "

e
1/—10:'/4”‘ e ASI/B//

— € 1/4” @ HOLES

— BEARING PAD
- TYPE II -

"

5!/

D S W D

FIXED END

(TYPE II - 20 REQ'D)

ELASTOMERIC BEARING DETAILS

ELASTOMER IN ALL BEARINGS SHALL BE 60 DUROMETER HARDNESS.

1/_0//‘

n"
1

<
-

-4 10//:

/?”
L

A

N
Y

FIELD cut— [

#5 S6E

=h

2/_0//

#5 “BE’ BARS

END VIEW

END

3-#5
A-#5 S5E_ 6" S5E _ #5 S5E & SBE_
& S6E @ & S6E
FIELD BEND—— | 6“CTS. @ 6"
“B’ BARS FIELD CUT CTS.
1 ==
[~ —
[~ —
" ~<1—#5 S6E
FIELD t~—=—] |
CuT
#5 SGE
T ——#5 S5E
\\ ' (TYP.)
CONST. JT. -
SIDE VIEW

OF RAIL DETAILS

o | | L2z
2 |1
s
SECTION S-S

AT DAM IN OPEN JOINT

(THIS IS TO BE USED ONLY
WHEN SLIP FORM IS USED)

C '/,”EXP. JT. MAT’L HELD IN
PLACE WITH GALVANIZED NAILS.
(NOTE: OMIT EXP. JT.MAT’L.

WHEN SLIP FORM IS USED)\
’—>S

CONST. JT.

ELEVATION AT EXPANSION JOINTS

VERTICAL CONCRETE BARRIER RAIL DETAILS

1/_0//
= - T
o E 1// 10// 1//
% 8 —>] |- > |——ro
N3
2" CL.
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A A
L
Ao ~
1 L
xwnd
wwnao wn L
<< o (@)
—Z < <
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DRAWN BY: S.D. COOPER DATE: _ 4-15
CHECKED BY: B.S. COX DATE: _ 4-15
DESIGN ENGINEER OF RECORD: B.S. COX DATE: __4-15

BOX BEAM UNITS REQUIRED
TOTAL
NUMBER LENGTH LENGTH
EXTERIOR B.B. 2 90'-0" 180’-0"
INTERIOR B.B. 8 90'-0" 720'-0"
TOTAL 10 900’-0"

BAR DIMENSIONS ARE OUT TO OUT

BAR TYPE

1624

<
-

®

b //V"'/E

BILL OF MATERIAL FOR VERTICAL CONCRETE BARRIER RAIL
BAR BARS PER PAIR OF EXTERIOR UNITS STZE | TYPE | LENGTH] WEIGHT
90" UNIT
BIOE 192 #*5 | STR | 12'-10"| 2570
S6E 242 *%5 | 1 | 72" | 1809
“E” EPOXY COATED REINFORCING STEEL (B 4379
CLASS AA CONCRETE CY 23.3
TOTAL VERTICAL CONCRETE BARRIER RAIL LF 180.0

GUTTERLINE ASPHALT THICKNESS & RAIL HEIGHT

ASPHALT OVERLAY THICKNESS
@ MID-SPAN

RAIL HEIGHT
@ MID-SPAN

90’ UNITS

1:’/4 "

3/_7:'/4//
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1" NOTES:
- g THE GUARDRAIL ANCHOR ASSEMBLY SHALL CONSIST OF A !/4“HOLD DOWN PLATE AND
4 g 7 - U%”@ BOLTS WITH NUTS AND WASHERS.
i | ! | ' E THE HOLD-DOWN PLATE SHALL CONFORM TO AASHTO M270 GRADE 36. AFTER
. ! ! FOR LOCATION OF GUARDRAIL ANCHOR . FABRICATION, THE HOLD-DOWN PLATE SHALL BE HOT-DIP GALVANIZED IN ACCORDANCE
! I I ASSEMBLY, SEE “PLAN’’ BELOW : WITH AASHTO MI11.
| | ! ’ !
AN%HSEJA,TQQQ%LY i i @_-_-_- A BOLTS SHALL CONFORM TO THE REQUIREMENTS OF ASTM A307 AND NUTS SHALL
i i , _ Y CONFORM TO THE REQUIREMENTS OF AASHTO M291. BOLTS, NUTS AND WASHERS SHALL
, , - S e B BE GALVANIZED. (AT THE CONTRACTOR’S OPTION, STAINLESS STEEL BOLTS, NUTS
i i ! = L AND WASHERS MAY BE USED AS AN ALTERNATE FOR THE %”@ GALVANIZED BOLTS,
! | — NUTS AND WASHERS. THEY SHALL CONFORM TO OR EXCEED THE MECHANICAL
@-—-— —@ ------- N /ﬂ, i REQUIREMENTS OF ASTM A307. THE USE OF THIS ALTERNATE SHALL BE APPROVED BY
/ - i % € GUARDRAIL B THE ENGINEER.)
I | o~ ; .
i i ' . ZANCHOR ASSEMBLY o ¢ GUARDRAIL THE GUARDRAIL ANCHOR ASSEMBLY IS REQUIRED AT ALL POINTS WHERE APPROACH
A i @______ |t |1t ANCHOR, ASSEMBLY GUARDRAIL IS TO BE ATTACHED TO THE END OF BARRIER RAIL.FOR POINTS OF
€ 1Y6” @ HOLES (TYP.) i i | R Pt ATTACHMENT, SEE SKETCH.
! ! - o Y B G o
! ! ! o~ $ o4 AFTER INSTALLATION, THE EXPOSED THREAD OF THE BOLT SHALL BE BURRED WITH A
I I i ™ L ; SHARP POINTED TOOL.
----- —_ -—-—-—-1—-— —_——-—- —
@ Q | . Y, THE COST OF THE GUARDRAIL ANCHOR ASSEMBLY SHALL BE INCLUDED IN THE UNIT
i & FINISH GRADE—-\ CONTRACT PRICE BID FOR VERTICAL CONCRETE BARRIER RAIL.
' ™
" c @ y A— a— 4 7 THE VERTICAL REINFORCING BARS MAY BE SHIFTED SLIGHTLY IN THE VERTICAL
/4" HOLD-DOWN P > B END OF UNITS —- CONCRETE BARRIER RAIL TO CLEAR ASSEMBLY BOLTS.
! @ END BENT
| E THE 1 !/4” @ 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.
ELEVATION
PLAN
5
0
()
5
.'_
§ X X
+ END OF UNITS END OF UNITS
o @ END BENT 1 @ END BENT 2
a
2
w
2
X X
o
c \ HEH I
O i h
[ I| Hln
(@) N R
Z C %" X 1-2"BOLT o
S WITH ROUND 4
& —E WASHERS (TP EC e SKETCH SHOWING
] 3
Z N C GUARDRAIL 1'-10" = { GUARDRAIL e POINTS OF ATTACHMENT
C ) - -
-; Y ANCHOR ! \ ANCHOR ASSEMBLY
o i S ASSEMBLY Y\ % DENOTES GUARDRAIL ANCHOR ASSEMBLY
Lo
% % END OF UNITS
@ END BENT 1
g §_X_€ A %
(€]
+ o~ A
O pig
N m_v_E- 110 ¢ GUARDRAIL
+ ! ! = PV ANCHOR ASSEMBLY
9 _\N - [~ 4" %
G l")" — I-<—
Z I/ “ HOLD-DOWN E—€> ii ii ii
= 4 i PRELIMINARY PLANS
c = _ i i DO NOT USE FOR CONSTRUCGTION
|- |
& — 1'/4” @ HOLE =
3 (TYP.) oUAN PROJECT No. _17BP.5.R.52
(Ip]
Q GRANVILLE COUNTY
'\
- - -
: LOCATION OF STATION:16+00.00 -L
(q\]
- ANCHORS FOR GUARDRAIL
: NARRNAN
0 END BENT 1 SHOWN, END BENT 2 SIMILAR. STATE OF NORTH CAROLINA
— DOCUMENT NOT CONSIDERED FINAL
08_ f_\/\/ UNLESS ALL SIGNATURES COMPLETED DEPARTMENT OI;L;LI:\:ANSPORTATION
- SUPERSTRUCTURE
(@)
: TN E.E N GUARDRAIL ANCHORAGE
: Gurn — FOR VERTICAL
C;'; \“‘\‘\ 0[
) GUARDRAIL ANCHOR ASSEMBLY DETAILS &]ENG'SgEgﬁjTES S Ess,o/ CONCRETE BARRIER
g 5640 Dillard Drive % C :é RA I L
S Zary, NG 27518 %, 0, 3,D;ff.%§§29‘°“ $ REVISIONS SHEET NO.
= | orawn BY: ___S.D. COOPER pATE: __4-15 (919 835-0398 (Fax) TS s, O no] _ex: DaTe: [No] . DATE: -9
o | cHeckep BY: _B.S. COX DATE: __4-15 www.simpsonengr.com 5 /1;'/';315 1 3 LS
DESIGN ENGINEER OF RECORD: B.S. COX DATE: _4-15 [LICENSURE NO. C-2521] 2 4 16
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NOTES:

. 37'-4" _ STIRRUPS IN CAP MAY BE SHIFTED AS
NECESSARY TO CLEAR DOWELS.
- 17’-11" "y 19'-5” -
- -~ - THE CONCRETE IN THE SHADED AREA OF
THE WING SHALL BE POURED AFTER THE
VERTICAL CONCRETE BARRIER RAIL IS
CAST IF SLIP FORMING IS USED.
Lo FOR PILE SPLICE DETAILS, SEE SHEET 4 OF 4.
=13/ 0 R e ¥/ % SEE DETAIL “A” FOR WING DETAILS, SEE SHEET 3 OF 4.
L 3-3%e” (SHEET 4 OF 4)
1-10%0  1-2Yp” 146" / oA _ A — 15" EXP. JT.
(TYPD | [(TYPY 15°-00-00 MAT'L. (TYP.)
e [
| | | |
| | | |
' I I I I T~ ) )
T —t—-—-—-— - — —-i-o—l——i—-—-o- --—-—-—- *o-+-{-o—-——- -o- l—o —————— —0-\-- — —-—-—- —o—- --o--—i——l——l -/\—--0- ----- — T
IR Y A A e A R DU N S R Y, A N i R v
A ==t A Tf—- === A
/ W Y Y | / x
< |lown o _
§ R / §
=N TS N TIZ FILL FACE N
Y A Yo e W.P. #1 o T
N % (T)/pj e =|©’ © h ? N
S S
Y
],\OI/
(T)/P) :2/_4“/'6//: . 15/_2:'/4// B 15/_2:'/4// B /g _
PLAN 330"
~——— WORKLINE
ToEFL"ggS\ivOI“NG . 16-#4 V2 @ 1’-0”CTS. (EA. FACE) _ . 15-#4 V2 @ 1’-0”CTS. (EA. FACE) _ cL 385.04
(LEVEL) E) E 16_#4 U]. @ 1/_0” CTS. e 1,_0,, 15_#4 U]. @ 1/_0// CTS. TOP.OF .WING
D& -~ A (LEVEL)
#4 K1 (TYP.) —\ o= EL. 383.17
I EL. 383.17 EL. 383.17 #4 K2 (EACH FACE) | !
SJEEL (2 BAR RUNS) 1
(2'-5”MIN. SPLICE)
e - T N | CONST. JT.
Pt — - ) (TYP.)
2W=S | ~eL. 38154 *4 B3 UNDER #4 B2 ./ . EL. 361.54
55° f OVER PILES @ 4/-0”CTS. — g [
A B SR | I SN A0 REQ D) .. A | I Y A T DRI | I A
“'c-;: 9 - ) / - ) ) - ) f - M M I
T lzow&) e j I | / ) / 5|2
=55~ o N I E T v /4 v ) v /4 v o v / v o v =
25523 : = . e . : : i . i r|= PRELIMINARY PLANS
=t D o i R N B mil / — / 1 / i A DO NOT USE FOR CONSTRUCTION
Q-O ] 1 N ) T T T
1% {RIEEION A/ : / : / b ) "
) / Z 1 (éVLIlE_RMPIELZES) / PROJECT No. _L7BP.2.R.52
EL. 377.54 4-%4 S3 #4 B2 (EACH FACE) , 4-#9 Bl EL. 377.54
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NOTES:

STIRRUPS IN CAP MAY BE SHIFTED AS
NECESSARY TO CLEAR DOWELS.

THE CONCRETE IN THE SHADED AREA OF
THE WING SHALL BE POURED AFTER THE
VERTICAL CONCRETE BARRIER RAIL IS
CAST IF SLIP FORMING IS USED.

FOR PILE SPLICE DETAILS, SEE SHEET 4 OF 4.

FOR WING DETAILS, SEE SHEET 3 OF 4.
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6” ( MIN.) PIPE
FOR DRAINAGE

MINIMUM OF 3- ONE CUBIC
FOOT BAGS OF #78M STONE.
BAGS SHALL BE OF POROUS

FABRIC, SECURELY TIED.

TOE OF SLOPE

™ 2 2n

GRADE 10 DRAIN GRADE T DRAIN
TOE OF SLOPE

6” ( MIN.) PIPE
FOR DRAINAGE

BAGGED STONE AND PIPE SHALL BE PLACED IMMEDIATELY AFTER COMPLETION
OF END BENT EXCAVATION. PIPE MAY BE EITHER CONCRETE, CORRUGATED
STEEL, CORRUGATED ALUMINUM ALLOY, OR CORRUGATED PLASTIC. PERFORATED

PIPE WILL NOT BE ALLOWED.

BAGGED STONE SHALL REMAIN IN PLACE UNTIL THE ENGINEER DIRECTS THAT
IT BE REMOVED. THE CONTRACTOR SHALL REMOVE AND DISPOSE OF SILT
ACCUMULATIONS AT BAGGED STONE WHEN SO DIRECTED BY THE ENGINEER.
BAGS SHALL BE REMOVED AND REPLACED WHENEVER THE ENGINEER DETER-
MINES THAT THEY HAVE DETERIORATED AND LOST THEIR EFFECTIVENESS.

NO SEPARATE PAYMENT WILL BE MADE FOR THIS WORK AND THE ENTIRE

COST OF THIS WORK SHALL BE INCLUDED IN THE UNIT CONTRACT PRICE
BID FOR THE SEVERAL PAY ITEMS.

TEMPORARY DRAINAGE AT END BENT
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CORROSION PROTECTION FOR STEEL PILES DETAIL
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END BENT 1
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NO: 5 LF =100
STEEL PILE POINTS NO. = 5

END BENT 2

HP 12 X 53 STEEL PILES

NO: 5
STEEL PILE POINTS

LF

= 75
NO. =

5

BAR [ NO. [ SIZE [TYPE| LENGTH | WEIGHT
BL | 8 [ *3 | 1 [ 39-4” [ 1070
B2 | 28 | *4 [STR| 19'-9" 369
B3 [ 10 | *4 [STR| 2'-5” 16
DI [ 20 | #8 [STR| 2'-3" 120
HL [12 [ »s | 2 [ -1 139
He |12 [ »s [ 2 | w-3 141
H3 |12 [ »5 [ 3 | 1w-6” 144
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v2 [ 62 | #4 |STR[ 5-3 217
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(FOR ONE END BENT) 3430 LB

CLASS A CONCRETE BREAKDOWN

(FOR ONE END BENT)
POUR *1 CAP, LOWER PART 19.1 CY
OF WINGS & COLLARS
POUR #2 BACKWALL & UPPER 5.3 CY
PART OF WINGS
TOTAL CLASS A CONCRETE 24.4 CY
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~—_ <{/——————-APF’ROACI-l FILL (ROADWAY PAY —] ty1e
~ \ ITEM, SEE NOTES) 2
~—— OPENING
T~ GEOTEXTILEA _/
~—__ (TYP)
Baamaaa s ———
#78M STONE
SELECT MATERIAL 4" & PERFORATED
T NORMAL TO END BENT SCHEDULE 40
PVC PIPE
IMPERMEABLE GEOMEMBRANE
DRAWN BY: S.D. COOPER DATE: __4-15 S EC T I ON T HR U S I_ A B
CHECKED BY: __B.S. COX DATE: _4-15
DESIGN ENGINEER OF RECORD: B.S. COX DATE: 4715

NOTES:

FOR REINFORCED BRIDGE APPROACH FILL INCLUDING
GEOTEXTILE, IMPERMEABLE GEOMEMBRANE, 4”& DRAINAGE
PIPE, #*78M STONE, AND SELECT MATERIAL, SEE ROADWAY
PLANS.

AREA BETWEEN THE WINGWALL AND APPROACH SLAB SHALL
BE GRADED TO DRAIN THE WATER AWAY FROM THE FILL
FACE OF THE BRIDGE AND SHALL BE PAVED. SEE ROADWAY
PLANS.

APPROACH SLAB GROOVING IS NOT REQUIRED.

8” 3/_1|/2//

A

BILL OF MATERIAL

APPROACH SLAB AT EB 1

BAR [ NO. | SIZE |TYPE| LENGTH | WEIGHT
AlE 13 #4 | STR | 29'-10" 259
A2 13 #4 | STR | 29'-10" 259
B1E 58 #5 | STR 11-17 670
B2 58 #*6 | STR 11'-7" 1009
REINFORCING STEEL LB 1268
“'E”” EPOXY COATED LB 929
REINFORCING STEEL

CLASS “AA’" CONCRETE CcY 15.6

APPROACH SLAB AT EB 2

BAR | NO. | SIZE |TYPE| LENGTH | WEIGHT
AlE 13 #*4 | STR | 29'-10" 259
A2 13 *#*4 | STR | 29'-10" 259
B1E 58 *#*5 | STR 11'-1" 670
B2 58 *6 | STR -7 1009
REINFORCING STEEL LB 1268
“E' EPOXY COATED LB 929
REINFORCING STEEL

CLASS “AA’” CONCRETE CY 15.6

CURB
: E. ] /L
= / ) Z

Ctrstrtrrinss, APPROACH —
Vg 1 SLAB
END OF CURB WITHOUT
SECTION N-N SHOULDER BERM GUTTER

CURB DETAILS

PRELIMINARY PLANS
DO NOT USE FOR CONSTRUCTION

PROJECT No. _17BP.5.R.52

“E’ INDICATES EPOXY COATED
REINFORCING STEEL

SPLICE CHART
BAR EPOXY
SIZE coaTep | UNCOATED
#4 210" 1/-9”
#5 DG DU
6 3-10" 21"
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DRAWN BY: S.D. COOPER

CHECKED BY: B.S. COX

DESIGN ENGINEER OF RECORD:

B.S. COX

DATE:
DATE:
DATE:

|

agjom|om

_4-15

CLASS “'B”STONE
FOR EROSION CONTROL

TEMP. SLOPE DRAIN

4

2'-0'MIN.| [1-0"
| MIN.

SE; 11’-()”

| FUTURE

o A ELBOW

TEMPORARY SLOPE DRAIN

ELBOW

SHOULDER

EARTH DITCH BLOCK

‘\\\\\\ TOE OF FILL—"
CLASS “B”STONE

APPROACH
SLAB 7 //// ¢ S Z| FOR EROSION CONTROL
AN =
/ “O 0\,E" NWE X
TS /PS)?’ W o -
s 1 ForRMeR® . SECTION R-R
o (f’ EE ”[’(() Ny
= S <J
VA4, / FLOW LINE
_//// |y 6" MIN € —3/EROSTION RESISTANT
END OF APPROACH SLAB -~ R 12¢ MIN ! MATERIAL OVER PIPE
. ! EARTH DITCH BLOCK
EROSION RESISTANT MATERIAL | —
| N
NOTE: IMMEDIATELY AFTER THE CONSTRUCTION OF THE APPROACH SLAB, e SR . ]

THE CONTRACTOR SHALL PROVIDE
DRAIN. CONTRACTOR SHALL GRADE

AND PROVIDE EROSION RESISTANT MATERIAL AS SHOWN. THE
EROSION RESISTANT MATERIAL SHALL BE EITHER 1) ASPHALT

PLANT MIX, TYPE 1 OR TYPE 2, MI

MAT, OR 3) CONCRETE, AS DIRECTED BY THE ENGINEER.

THE SLOPE DRAIN SHALL CONSIST
TEMPORARY DRAINAGE PIPE, 12 IN

PLAN VIEW

TEMPORARY BERM AND SLOPE
TO PIPE INLET

N. 2”DEPTH, 2) EROSION CONTROL

OF A NON-PERFORATED
CHES IN DIAMETER.

FILL SLOPE

TEMPORARY

BERM AND SLOPE DRAIN DETAILS

(TO BE USED WHEN SHOULDER BERM GUTTER IS REQUIRED)

BRIDGE DECK

NOTE:

CAP FLOW LINE ONLY WITH
EROSION RESISTANT MATERIAL

BACKFILL EXCAVATION HOLE
AND GRADE TO DRAIN

4
4

IF THE APPROACH SLAB IS NOT CONSTRUCTED IMMEDIATELY
AFTER THE BACKFILLING OF THE END BENT EXCAVATION,
GRADE TO DRAIN TO THE BOTTOM OF THE SLOPE AND PROVIDE
EROSION RESISTANT MATERIAL, SUCH AS FIBERGLASS ROVING
OR AS DIRECTED BY THE ENGINEER TO PREVENT SOIL EROSION
AND TO PROTECT THE AREA ADJACENT TO THE STRUCTURE.

THE CONTRACTOR WILL BE REQUIRED TO REMOVE THESE
MATERIALS PRIOR TO CONSTRUCTION OF THE APPROACH SLAB.

TEMPORARY DRAINAGE DETAIL

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED
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DESIGN DATA:

SPECIFICATIONS - - - - - - == ------- A.A.S.H.T.O. (CURRENT)
LIVE LOAD - == === - ===~ SEE PLANS
IMPACT ALLOWANCE - - = - - - == -- -~ SEE A.A.S.H.T.O.

STRESS IN EXTREME FIBER OF

STRUCTURAL STEEL - AASHTO M270 GRADE 36 - 20,000 LBS.PER SQ. IN.
- AASHTO M270 GRADE 50W - 27,000 LBS.PER SQ. IN.
- AASHTO M270 GRADE 50 - 27,000 LBS.PER SQ. IN.

REINFORCING STEEL IN TENSION

GRADE 60 - - 24,000 LBS.PER SQ. IN.
CONCRETE IN COMPRESSION - ------- - - 1,200 LBS. PER SQ. IN.
CONCRETE IN SHEAR - - - -=-=-=----- - - SEE A.A.S.H.T.O.
STRUCTURAL TIMBER - TREATED OR

UNTREATED - EXTREME FIBER STRESS - - - - - 1,800 LBS. PER SQ. IN.
COMPRESSION PERPENDICULAR TO GRAIN
OF TIMBER - - - - 375 LBS. PER SQ. IN.
EQUIVALENT FLUID PRESSURE OF EARTH - - - - - 30 LBS.PER CU. FT.
(MINIMUM)

MATERIAL AND WORKMANSHIP:

EXCEPT AS MAY OTHERWISE BE SPECIFIED ON PLANS OR IN THE SPECIAL
PROVISIONS, ALL MATERIAL AND WORKMANSHIP SHALL BE IN ACCORDANCE WITH
THE 2012 “STANDARD SPECIFICATIONS FOR ROADS AND STRUCTURES”OF THE
N. C. DEPARTMENT OF TRANSPORTATION.

STEEL SHEET PILING FOR PERMANENT OR TEMPORARY APPLICATIONS SHALL
BE HOT ROLLED.

CONCRETE:

UNLESS OTHERWISE REQUIRED ON PLANS, CLASS A CONCRETE SHALL BE
USED FOR ALL PORTIONS OF ALL STRUCTURES WITH THE EXCEPTION THAT:
CLASS AA CONCRETE SHALL BE USED IN BRIDGE SUPERSTRUCTURES,
ABUTMENT BACKWALLS, AND APPROACH SLABS; AND CLASS B CONCRETE SHALL
BE USED FOR SLOPE PROTECTION AND RIP RAP.

CONCRETE CHAMFERS:

UNLESS OTHERWISE NOTED ON THE PLANS, ALL EXPOSED CORNERS ON
STRUCTURES SHALL BE CHAMFERED 3/4”WITH THE FOLLOWING EXCEPTIONS:
TOP CORNERS OF CURBS MAY BE ROUNDED TO 1-1/2”RADIUS WHICH IS BUILT
INTO CURB FORMS; CORNERS OF TRANSVERSE FLOOR EXPANSION JOINTS
SHALL BE ROUNDED WITH A 1/4”FINISHING TOOL UNLESS OTHERWISE REQUIRED
ON PLANS; AND CORNERS OF EXPANSION JOINTS IN THE ROADWAY FACES
AND TOPS OF CURBS AND SIDEWALKS SHALL BE ROUNDED TO A 1/4”RADIUS
WITH A FINISHING STONE OR TOOL UNLESS OTHERWISE REQUIRED ON PLANS.

DOWELS:
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DOWELS WHEN INDICATED ON PLANS AS FOR CULVERT EXTENSIONS, SHALL
BE EMBEDDED AT LEAST 12”INTO THE OLD CONCRETE AND GROUTED INTO
PLACE WITH 1:2 CEMENT MORTAR.

STANDARD NOTES

ALLOWANCE FOR DEAD LOAD DEFLECTION, SETTLEMENT:

ETC. IN CASTING SUPERSTRUCTURES:

BRIDGES SHALL BE BUILT ON THE GRADE OR VERTICAL CURVE SHOWN ON PLANS.
SLABS, CURBS AND PARAPETS SHALL CONFORM TO THE GRADE OR CURVE.

ALL DIMENSIONS WHICH ARE GIVEN IN SECTION AND ARE AFFECTED BY DEAD LOAD
DEFLECTIONS ARE DIMENSIONS AT CENTER LINE OF BEARING UNLESS OTHERWISE NOTED
ON PLANS. IN SETTING FORMS FOR STEEL BEAM BRIDGES AND PRESTRESSED CONCRETE
GIRDER BRIDGES, ADJUSTMENTS SHALL BE MADE DUE TO THE DEAD LOAD DEFLECTIONS
FOR THE ELEVATIONS SHOWN. WHERE BLOCKS ARE SHOWN OVER BEAMS FOR BUILDING
UP TO THE SLAB, THE VERTICAL DIMENSIONS OF THE BLOCKS SHALL BE ADJUSTED
BETWEEN BEARINGS TO COMPENSATE FOR DEAD LOAD DEFLECTIONS, VERTICAL CURVE
ORDINATE, AND ACTUAL BEAM CAMBER. WHERE BOTTOM OF SLAB IS IN LINE WITH
BOTTOM OF TOP FLANGES, DEPTH OF SLAB BETWEEN BEARINGS SHALL BE ADJUSTED
TO COMPENSATE FOR DEAD LOAD DEFLECTION, VERTICAL CURVE ORDINATE, AND
ACTUAL BEAM CAMBER.

IN SETTING FALSEWORK AND FORMS FOR REINFORCED CONCRETE SPANS, AN
ALLOWANCE SHALL BE MADE FOR DEAD LOAD DEFLECTIONS, SETTLEMENT OF FALSEWORK,
AND PERMANENT CAMBER WHICH SHALL BE PROVIDED FOR IN ADDITION TO THE
ELEVATIONS SHOWN. AFTER REMOVAL OF THE FALSEWORK, THE FINISHED STRUCTURES
SHALL CONFORM TO THE PROFILE AND ELEVATIONS SHOWN ON THE PLANS AND
CONSTRUCTION ELEVATIONS FURNISHED BY THE ENGINEER.

DETAILED DRAWINGS FOR FALSEWORK OR FORMS FOR BRIDGE SUPERSTRUCTURE
AND ANY STRUCTURE OR PARTS OF A STRUCTURE AS NOTED ON THE PLANS SHALL
BE SUBMITTED TO THE ENGINEER FOR APPROVAL BEFORE CONSTRUCTION OF THE
FALSEWORK OR FORMS IS STARTED.

REINFORCING STEEL:

ALL REINFORCING STEEL SHALL BE DEFORMED. DIMENSIONS RELATIVE TO
PLACEMENT OF REINFORCING ARE TO CENTERS OF BARS UNLESS OTHERWISE INDICATED
IN THE PLANS. DIMENSIONS ON BAR DETAILS ARE TO CENTERS OF BARS OR ARE OUT
TO OUT AS INDICATED ON PLANS.

WIRE BAR SUPPORTS SHALL BE PROVIDED FOR REINFORCING STEEL WHERE
INDICATED ON THE PLANS. WHEN BAR SUPPORT PIECES ARE PLACED IN CONTINUOUS
LINES, THEY SHALL BE SO PLACED THAT THE ENDS OF THE SUPPORTING WIRES SHALL
BE LAPPED TO LOCK LEGS ON ADJOINING PIECES.

STRUCTURAL STEEL:

AT THE CONTRACTOR’S OPTION, HE MAY SUBSTITUTE 7/8”@ SHEAR STUDS FOR THE
¥4” @ STUDS SPECIFIED ON THE PLANS. THIS SUBSTITUTION SHALL BE MADE AT
THE RATE OF 3 - 7/8"@ STUDS FOR 4 - 3/4"@ STUDS, AND STUD SPACING CHANGES
SHALL BE MADE AS NECESSARY TO PROVIDE THE SAME EQUIVALENT NUMBER OF 7/8”@ STUDS
ALONG THE BEAM AS SHOWN FOR 3/4”@ STUDS BASED ON THE RATIO OF 3 - 7/8"Q
STUDS FOR 4 - 3/4"@ STUDS. STUDS OF THE LENGTH SPECIFIED ON THE PLANS MUST
BE PROVIDED. THE MAXIMUM SPACING SHALL BE 2’-0”

EXCEPT AT THE INTERIOR SUPPORTS OF CONTINUOUS BEAMS WHERE THE COVER
PLATE IS IN CONTACT WITH BEARING PLATE, THE CONTRACTOR MAY, AT HIS OPTION,
SUBSTITUTE FOR THE COVER PLATES DESIGNATED ON THE PLANS COVER PLATES OF THE
EQUIVALENT AREA PROVIDED THESE PLATES ARE AT LEAST 5/16” IN THICKNESS AND
DO NOT EXCEED A WIDTH EQUAL TO THE FLANGE WIDTH LESS 2”0R A THICKNESS
EQUAL TO 2 TIMES THE FLANGE THICKNESS. THE SIZE OF FILLET WELDS SHALL CONFORM
TO THE REQUIREMENTS OF THE CURRENT ANSI/AASHTO/AWS “BRIDGE WELDING CODE”
ELECTROSLAG WELDING WILL NOT BE PERMITTED.

WITH THE SOLE EXCEPTION OF EDGES AT SURFACES WHICH BEAR ON OTHER
SURFACES,ALL SHARP EDGES AND ENDS OF SHAPES AND PLATES SHALL BE SLIGHTLY
ROUNDED BY SUITABLE MEANS TO A RADIUS OF APPROXIMATELY 1/16 INCH OR
%SUIE$LET}ZEhéT SURFACE AT A SUITABLE ANGLE PRIOR TO PAINTING, GALVANIZING,

META .

HANDRAILS AND POSTS:

METAL STANDARDS AND FACES OF THE CONCRETE END POSTS FOR THE METAL
RAIL SHALL BE SET NORMAL TO THE GRADE OF THE CURB, UNLESS OTHERWISE SHOWN
ON PLANS. THE METAL RAIL AND TOPS OF CONCRETE POSTS USED WITH THE ALUMINUM
RAIL SHALL BE BUILT PARALLEL TO THE GRADE OF THE CURB.

METAL HANDRAILS SHALL BE IN ACCORDANCE WITH THE PLANS. RAILS SHALL BE
AS MANUFACTURED FOR BRIDGE RAILING. CASTINGS SHALL BE OF A UNIFORM APPEARANCE.
FINS AND OTHER DEFORMATIONS RESULTING FROM CASTING OR OTHERWISE SHALL BE
REMOVED IN A MANNER SO THAT A UNIFORM COLORING OF THE COMPLETED CASTING SHALL
BE OBTAINED. CASTINGS WITH DISCOLORATIONS OR OF NON-UNIFORM COLORING WILL
NOT BE ACCEPTED. CERTIFIED MILL REPORTS ARE REQUIRED FOR METAL RAILS AND POSTS.

SPECIAL NOTES:

GENERALLY, IN CASE OF DISCREPANCY, THIS STANDARD SHEET OF NOTES SHALL
GOVERN OVER THE SPECIFICATIONS, BUT THE REMAINDER OF THE PLANS SHALL GOVERN
OVER NOTES HEREON, AND SPECIAL PROVISIONS SHALL GOVERN OVER ALL. SEE
SPECIFICATIONS ARTICLE 105-4.

-NGL LS

JANUARY, 1990






