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(/ Y4 STATE STATE PROJECT REFERENCE NO. SHEET At \\

m — : i} : STATE OF NORTH CAROLINA N.C. R-25308B

~ N 52 e [~ DIVISION OF HIGHWAYS 444612 — -

FOREST 34446.2.5 STBG-0024(083) RW

o / 344462.6 | STBG_0024(083) UTL
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AADT 20 39 — 2] ) 5 00 RALEIGH NORTH CAROLINA 27601
§ K = 9% PRO]ECT LENGTH 2018 STANDARD SPECIFICATIONS
D =  55%

h T = 10%*

v . 50/60 MPH LEII:IIgTH EOA[z:WAY TIP PR%JECCT R-2530B = 6.908 mILEg ANDREW . PHILLIPS, P.E.
\ . . LENGTH STRUCTURE TIP PROJECT B-4974 = 0.225 MILE . PROJEGT ENGINEER

Z (TTSTF:‘“/\‘] CT+| OI\?AL\JLAL 6% TOTAL LENGTH TIP PROJECT R-2530B — 7133 MILES LETTING DATE:

Q OCTOBER 15’ 2019 PATRICK D. COOKSEY, P.E.
% CLASSIFICATION: PROJECT DESIGN ENGINEER
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BENCHMARK: BM#5, -L- STA. 36+37.12, OFFSET 118.20" RT., EL. 559.85/,

CHISELED X" IN PARKING LOT CURB

N\ | © {
B | | &4
X A/ A °o
| -
<[ ]
I / <
PROPOSED 18” RCP —» | .
| : |' c
I | = © q
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\ o OE AND DETAIL) (TYP.)
|_
f I
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FOR UTILITY INFORMATION, SEE UTILITY PLANS AND SPECIAL PROVISIONS. F

=
e e S
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O |

CONST. JT.
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TEMP. SHORING
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FOR STAGING DETAILS)
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PROPOSED 48" RCP

_OCATION SKETCH

K:\RDT_Structures\_Culvert\NC\011036489 - B-2530B\Cad\Dgn\Culvert_1\411_001_R2530B_SMU_CU_00l.dgn

12/20/2018

TOTAL STRUCTURE QUANTITIES

OVERTOPPING FLOOGD DATA

ROADWAY DATA STAGE 1 STAGE 2
GRADE POINT ELEV. @ STA 38+76.00 -L- = 558.33 CLASS A C ETE CLASS A CONCRETE
BED ELEVATION @ STA 38+76.00 = 549.80 BARREL @  2.050~_CY/FT 122.0 cY. | BARREL @ 2.050 ¢ 130.2 CLy.
ROADWAY SLOPES VARIES WINGS ETC. ; c.Y. | WINGS ETC. 13.2 C.Y.
TOTAL 132.0 C.Y. TOTAL 143.4 C.Y.
REINFORCING STEEL FORCING STEEL
BARREL 16,970 i REL 17,639 LBS.
HYDRAULIC DATA WINGS ETC. 375 LBS. | WINGS . 563 LBS.
DESIGN DISCHARGE --------====----- 360 CFS TOTAL 17,345 LBS. 18,202 L BS.
FREQUENCY OF DESIGN FLOOD ------- 50 YR.
DESIGN HIGH WATER ELEVATION----- 555.1 FT. FOUNDATION COND NING MATERIAL FOUNDATION CONDITIO MATERTIAL
DRAINAGE AREA ———---——mmmmmom oo 0.19 SQ. MI. 102 TONS 109 TONS
BASE DISCHARGE (Q100) ----=------- 390 CFS CULVERFEXCAVATION STA. 38+76.00 -L- TDUMP SUM
BASE HIGH WATER ELEVATION ------ 555.4 FT.
OVAL OF EXISTING STRUCTURE STA. 38+76.00 -L- LUMP StM_

ELEV. 550.0"%

OVERTOPPING DISCHARGE ------------- >420 CFS
FREQUENCY OF OVERTOPPING FLOOD --->500 YR.
OVERTOPPING FLOOD ELEVATION ------ 558.1 FT.
DRAWN BY:__ D.D.LOWERY DATE:_ 12/18
CHECKED BY:_P.D. COOKSEY DATE:__12/18
DESIGN ENGINEER OF RECORD: A.L.PHTILLIPS DATE:__12/18

////r___L_

D _

LEV. 550.1" % ELEV. 551.1"%

ELEV. 550.1"%

PROFILE ALONG @€ CULVERT

ELEVATIONS TAKEN ALONG CENTERLINE CHANNEL

F.A. PROJECT NO. STBG-0024(083)

NOTES

ASSUMED LIVE LOAD =---===-====-=mommmmmoooooooo HL-93 OR ALTERNATE LOADING.

DESIGN FILL --=m=====mmmmmmmmmmmmmmm oo 3.2 FT.
FOR OTHER DESIGN DATA AND GENERAL NOTES, SEE SHEET SN.
3@ WEEP HOLES INDICATED TO BE IN ACCORDANCE WITH THE SPECIFICATIONS.

CONCRETE IN STAGE 1 OR STAGE 2 CULVERT TO BE POURED IN THE FOLLOWING ORDER:
1. WING FOOTINGS, CURTAIN WALLS AND FLOOR SLAB INCLUDING 4”0OF ALL VERTICAL WALLS
2. THE REMAINING PORTIONS OF THE WALLS AND WINGS FULL HEIGHT FOLLOWED BY ROOF SLAB AND
HEADWALLS.

THE RESIDENT ENGINEER SHALL CHECK THE LENGTH OF CULVERT BEFORE STAKING IT OUT TO MAKE CERTAIN
THAT IT WILL PROPERLY TAKE CARE OF THE FILL.

DIMENSIONS FOR WING LAYOUT AS WELL AS ADDITIONAL REINFORCING STEEL EMBEDDED IN BARREL ARE SHOWN
ON WING SHEET.

THE 24" R.C. PIPES AND 48”"©@ R.C. PIPE THROUGH THE SIDEWALL OF THE CULVERT SHALL BE LOCATED BY THE
ENGINEER. THE REINFORCING STEEL SHALL BE FIELD BENT AS NECESSARY TO CLEAR PIPE.

AT THE CONTRACTOR’S OPTION, HE MAY SPLICE THE VERTICAL REINFORCING STEEL IN THE INTERIOR FACES OF
THE EXTERIOR WALLS AND BOTH FACES OF INTERIOR WALLS ABOVE THE LOWER WALL CONSTRUCTION JOINT. THE
SPLICE LENGTH SHALL BE AS PROVIDED IN THE SPLICE LENGTH CHART SHOWN ON THE PLANS EXTRA WEIGHT OF
STEEL DUE TO THE SPLICES SHALL BE PAID FOR BY THE CONTRACTOR.

STEEL IN THE BOTTOM SLAB MAY BE SPLICED AT THE PERMITTED CONSTRUCTION JOINT AT THE CONTRACTOR’S
OPTION. EXTRA WEIGHT OF STEEL DUE TO THE SPLICES WILL BE PAID FOR BY THE CONTRACTOR.

AT THE CONTRACTOR’S OPTION HE MAY SUBMIT, TO THE ENGINEER FOR APPROVAL, DESIGN AND DETAILED
DRAWINGS FOR A PRECAST REINFORCED CONCRETE BOX CULVERT IN LIEU OF THE CAST-IN-PLACE CULVERT
SHOWN ON THE PLANS. THE DESIGN SHALL PROVIDE THE SAME SIZE AND NUMBER OF BARRELS AS USED ON THE
CAST-IN-PLACE DESIGN. FOR OPTIONAL PRECAST REINFORCED CONCRETE BOX CULVERT, SEE SPECIAL PROVISIONS.

AFTER SERVING AS A TEMPORARY STRUCTURE THE EXISTING 87”X ©3”CORROGATED METAL PIPE ARCH LOCATED
AT THE SAME LOCATION AS THE PROPOSED CULVERT SHALL BE REMOVED. THE EXISTING STRUCTURE IS
PRESENTLY NOT POSTED FOR LOAD LIMIT. SHOULD THE STRUCTURAL INTEGRITY OF THE STRUCTURE DETERIORATE
DURING CONSTRUCTION OF THE PROPOSED CULVERT, A LOAD LIMIT MAY BE POSTED AND MAY BE REDUCED AS
FOUND NECESSARY DURING THE LIFE OF THE PROJECT.

THE CONTRACTOR SHALL PROVIDE INDEPENDENT ASSURANCE SAMPLES OF REINFORCING STEEL AS FOLLOWS: FOR
PROJECTS REQUIRING UP TO 400 TONS OF REINFORCING STEEL, ONE 30 INCH SAMPLE OF EACH SIZE BAR USED,
AND FOR PROJECTS REQUIRING OVER 400 TONS OF REINFORCING STEEL, TWO 30 INCH SAMPLES OF EACH SIZE
BAR USED. THE SAMPLE BARS SHOULD COME FROM STEEL ACTUALLY USED IN THE PROJECT AND THE SAMPLE BARS
SHOULD BE REPLACED BY SPLICED BARS AS SPECIFIED IN THE SAMPLE BAR REPLACEMENT CHART.PAYMENT FOR
THE SAMPLE BARS AND REPLACEMENT REINFORCING STEEL SHALL BE CONSIDERED INCIDENTAL TO VARIOUS PAY
ITEMS.

FOR LIMITS OF TEMPORARY SHORING FOR MAINTENANCE OF TRAFFIC, SEE TRAFFIC CONTROL PLANS. FOR PAY
ITEM FOR TEMPORARY SHORING FOR MAINTENANCE OF TRAFFIC, SEE ROADWAY PLANS.

TRAFFIC ON NC 24727/73 SHALL BE MAINTAINED. IN ORDER TO MAINTAIN TRAFFIC THE CULVERT SHALL BE
CONSTRUCTED IN SECTIONS AS SHOWN ON THESE PLANS AS DIRECTED BY THE ENGINEER.

A 3 FOOT STRIP OF FILTER FABRIC SHALL BE ATTACHED TO THE FILL FACE OF THE WING COVERING THE
ENTIRE LENGTH OF THE EXPANSION JOINT.

BED MATERIAL PLACED BETWEEN SILLS IN THE CULVERT SHALL PROVIDE A CONTINUOUS LOW FLOW CHANNEL
BETWEEN THE LOWER SILLS. THE MATERIAL SHALL BE NATIVE MATERIAL OR CLASS A RIP RAP TO SILL HEIGHT.
NATIVE MATERIAL CONSISTS OF MATERIAL THAT IS EXCAVATED FROM THE STREAM BED OR FLOODPLAIN AT THE
PROJECT SITE DURING CULVERT CONSTRUCTION.NATIVE MATERIAL IS SUBJECT TO APPROVAL BY THE ENGINEER
AND MAY BE SUBJECT TO PERMIT CONDITIONS. CLASS A RIP RAP MAY BE USED TO SUPPLEMENT THE NATIVE
MATERIAL. IF RIP RAP IS USED, NATIVE MATERIAL SHOULD BE PLACED ON TOP TO FILL VOIDS AND PROVIDE A
FLAT SURFACE FOR ANIMAL PASSAGE.

FOR CULVERT DIVERSION DETAILS AND PAY ITEM, SEE EROSION CONTROL PLANS.
FOR SUBMITTAL OF WORKING DRAWINGS, SEE SPECIAL PROVISIONS.
FOR FALSEWORK AND FORMWORK, SEE SPECIAL PROVISIONS.

FOR CRANE SAFETY, SEE SPECIAL PROVISIONS. CULVERT #1
FOR GROUT FOR STRUCTURES, SEE SPECIAL PROVISIONS. _
PROJECT NO. _R-25308B
*PRECAST CONCRETE BOX CULVERT USED
SAMPLE BAR IN LIEU OF CAST-IN-PLACE. SEE SHEETS 4-9 STANLY COUNTY
REPLACEMENT FOR APPROVED DESIGN DRAWINGS
SIZE LENGTH STATION; 38+ (6.00 -[-
i 62" SHEET 1 OF 10
#4 7'_4” \\\\\\\HIII//,//
sg 8'-6" Q\\‘g@ﬁ.géﬁOé"o// STATE OF NORTH CAROLINA
NN DEPARTMENT OF TRANSPORTATION
*6 9'-8" E: ! SEAL % :E RALEIGH
#7 10'-10" E:_?:... 040769 :5 :5
#8 12'-0" %%gmﬁ@mq&féﬁ§
’ " Docusign::/gf//é\w..‘—.-."P\,\\\\i\\\\\
3 152 Unodows 7. PHHA " 12/20/2018 D O U B |_ E 9 F T o >< 5 F T o
# ]. O ]. 4 ‘- 6 ” 2BB69ABAD4004D3...
0 | e . CONCRETE BOX CULVERT
Kimley»Horn 30° SKEW
SAMPLE BAR REPLACEMENT LENGTHS 421 Eayetoil Sieat, S 60
?@%E%POL[\IJ C?I-%OT_I(ESNAGl\ﬁ-ILSE ALNEDNGfTH) ELGUOSKST Phone’(919) 677-2000 NC LICENSE # REVISIONS SHEET NO.
! : " 4 ' Ff192 NO.|  BY: DATE:  |No)  BY: DATE: COl-1
DOCUMENT NOT CONSIDERED FINAL | BLfEF sy Bsvi i rmnracs. [ 3 o
UNLESS ALL SIGNATURES COMPLETED Z::f:;hf"i?iﬁfe,‘fHEE,T"ZLHZZ;?Z:SZ?{2;1'2& 2 4l 10
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NOTES TO REVIEWING ENGINEER:

SEE TYPICAL C.I.P. WING
CONNECTION DETAIL

(DETAIL HEREIN)

Lay Length is acceptable.

DIV AN DEWIGHWAYS
STRUCTURES MANAGEMENT UNIT

—— ACCEPTED

v
e ACCEPTED AS NOTED

—— RETURNED FOR
CORRECTIONS

—— SEE EMAIL
BIB

1.

2.

PLEASE VERIFY SLIGHT DECREASE OF LAY LENGTH IS ACCEPTABLE.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROPER COORDINATION TO ENSURE
THAT AN ADEQUATE BEARING SURFACE IS PROVIDED (I.E. LEVEL AND COMPACTED)

PER PROJECT SPECIFICATIONS.

SCOUR ANALYSIS AND DESIGN PREFORMED BY OTHERS.

NSURE SLING ANGLE OF CABLES ARE 60°

MINIMUM OFF

NO HEAVY EQUIPMENT/CONSTRUCTION LOADS SHALL BE APPLIED DIRECTLY ONTO
PRECAST STRUCTURE. CONTRACTOR SHALL NOT APPLY ANY LOADS ON PRECAST
STRUCTURE WITHOUT PROPER DESIGN FILL.

REVISIONS

REVISION

DATE

BY

SHEET

DESCRIPTION OF REVISION

REQUESTED BY

A

B

HORIZONTAL PLANE

PLAN VIEW

SCALE: 1/8" = 1'-0"

PLACE 1" NCDOT APPROVED

PRECAST CULVERT
/[INSTALLED BY OTHERS]

EXPANSION JOINT MATERIAL
(PROVIDED AND INSTALLED BY
OTHERS)

MEADOW BURKE MX-25
P-36-T #4 INSERT @ 1270.C. IN

35°X1%" SHEAR KEY

BY:
C.I.P. WING
January 16, 2020 [DESIGNED &
DATE: INSTALLED BY !/
NOFES-FO-CONTFRACTOR: OTHERS]
[
1. THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROPER COORDINATION TO ENSURE L
THAT AN ADEQUATE BEARING SURFACE IS PROVIDED (1.E. LEVEL AND COMPACTED) PER
PROJECT SPECIFICATIONS AND DRAWINGS.

3" WIDE STRIP OF NCDOT APPROVED
FILTER FABRIC

(PROVIDED AND INSTALLED BY OTHERS)

TYPICAL CONNECTION

FOR C.I.P. WINGS

SCALE: 3/8" = 1'-0"

Digitally signed by Elliott

Taylor, PE
DN: C=US,

E=elliott.taylor@oldcastle.com,

— 0O="Oldcastle Infrastructure,
-':'"Inc.", OU=Engineering,
CN="Elliott Taylor, PE"

Reason: | attest to the accuracy
and integrity of this document

Date: 2019.12.10
07:14:22-05'00'

63'—6%” [INCLUDES 1/2” GAP PER SECTION] 58'-0'3¢” [INCLUDES 1/2” GAP PER SECTION]
STAGE 2 STAGE 1 —r
A
DIRECTION OF DIRECTION OF /”////’//T: Il
INSTALLATION INSTALLATION o L i
— AT W7 Ll
] T — —_ — o \\\ _ H I
65 0% e - \\ _— ! .
gl ~ - \//// \\/ :'l |..| 1
n \ 5
7
' A” 1'-5%,"
21°-0" [EAST SIDE] s omEG CONNECTION PLATE ’
¢ [TYP OF 2 ON OUTSIDE
1_% (INV EL: 551.507) (SEE SHEET #4)
S | T . LIS | S - ——— —— - I LI | B T LI— | | — | — | | E—
1! ! i
—————————————— | [ [ |
f f f
I I h
il I I
— - - - o - ~If - 3 i
I, It I, /\\\\
I I I STA: 38+76.00 AN
I I I N N
—————————————— || N N |
—————————————————————————————— - :
1 1 1
——————————————————————————————— | L | |
______________ J.l________________ ________________I"l________________J'i_____________ /
[ | [ | O] O] | |
! ! i i
l | 0 Yo
I I I o o
- - - - - - —if - - 1 - - , 0
It I I N - o0 -\ SPECIAL OPENING
il il i P\ S FOR 48" RCP
| | | T _qo = (INV EL: 550.50’)
““““““““ [ L________________ﬂ____________]f__Tf_________ N\ —g=
----------------- N Fi— E— N | s | /S |/ . (S | S — A
21'-0" [WEST SIDE] I / SEE INSIDE BENDJ
GALVANIZED 8-TON DOGBONE ANCHORS JOINT DETAL
N.C. DERR @F RRANSPORTATION (MEADOW BURKE) CONTRACTOR SHALL (SEE SHEET #4)

ALL PIECES SHALL HAVE
A NCDOT RFI TAG

**THIS MUST BE FILLED OUT BEFORE MANUFACTURING BEGINS*

APPROVED W/ NO EXCEPTIONS TAKEN:

APPROVED AS NOTED:

REVISED AND RESUBMIT:

SIGNATURE

DATE

APPROX. WEIGHTS (SOLID)

SECTION WEIGHT (lbs) Concrete(CY) -

13-0" LG TOP (QTY: 12) 16.200 | 4.00 JOldcastle Infrastructure
B o e Y 12) 26400 | 6.52 SR e SR

END 'E1' TOP (QTY: 1) 16,500 4.07 ’

END 'ET BASE (QTY: 1) 23,700 5,85 | SUBMITIED FOR REFERENCE PURPOSES ONLY, AND'SHALL NOT BE USED NARY WAY

ST TOP (RUN #1) 2400 | 3,06 | S i R e re T e orane
"S1" LG BASE (RUN #1) 20,200 4,99 'Y B

"S1" LG TOP (RUN #2) 10,600 2.62 QQ,{,LIT\ITAQL &‘(YEUJY PE 1 BOX CULVERT

"ST"LG BASE (RUN #2) 17400 | 4.30 | ncoot#cooatsd STA:

"S2" LG TOP (RUN #1) 13,300 3.28 | STANLEY & MONTGOMERY COUNTIES 38 + 76.00
"S2" LG BASE (RUN #1) 21,700 5.36 [ cusTomer

"S2" LG TOP (RUN #2) 15,000 3.70

"82“ LG BASE (RUN #2) 24’500 605 1;/:;1}?9 SALES | DRAWN | ENGINEER | CHECKED SA;I;Sgg:ZER

END 'E2"TOP (QTY: 1) 18,100 4 47 DRAWING NUMBER REVISION SHEET
END 'E2' BASE (QTY: 1) 26,400 6.52 450-5129382-038 revoate | 1 OF 6
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APPROVED PRECAST DESIGN DRAWINGS

REVISIONS
REVISION DATE BY | SHEET DESCRIPTION OF REVISION REQUESTED BY
A
B
(o] 0}
\‘5’0»
ON
DIRECTION OF e
INSTALLATION
P /)\//// W
3}/” A ’ GP\P //// —
) __ ?_ P //// ////
g s —— =
/// \ ////
S \
N W _—
- \ \\ - —
| o —
\ =
FLOW - A\ T
< 5 \ ‘ //// ////
RUN#1 : T - —
. T B ////// ’\,//// //////
STA'38+7600~| |- — -\ -
______ TR - '\ _—
/// » \ —
L //// "'/\0}/2 \\ \ _ /
\ \ —
6” / - \\‘\
FLOW _— A\ T
RUN#2 N
X =TT W T
//// — r
//// /// a/()”
— — 1
_________ — - —_— \ E SEC"\O&
=0 MIDDY
~TTTT T Y - ?}/”
1 )
SEN
CONNECTION PLATE SPLIT LINE

PLAN VIEW [STAGE 1] @

SCALE: 3/16" = 1'-0"

\

\
A
i A |

\
\

L______L____&
r__ _¥r__ _§___3%__

\

\
\
I

SECOND POUR PARAPET
TYP BOTH ENDS (SEE SHEET #4)

[TYP OF 2 ON( gl-;JETSgI)-IEEEVTVA;T; BETWEEN STAGES 15”
» 1’_0”
SPECIAL TOP W/ MALE 3¢ WEEP HOLE 5'—6" OPENING TP e
| KEYWAYS BOTH ENDS (TYP ON OUTSIDE FACE y
| FOR PHASING OF ALL SECTIONS)
|
\ P Y 3 | 3 9
\ T J J .
o ° I l % I I
S o V) - I l = I q
8 h I ’ ” l B-J I &=
X : : 2'=1 1/2 : © :
ATTACH EACH PLATE WITH (4) —— ° °© T o | ° % : o o -
ITW RED HEAD $"X4-3/4"G6 | I R R 1 1 e 1 I 1 — 1
TRUBOLT ZINC PLATED CARBON U B }‘ T IF f
STEEL WEDGE ANCHOR -4l -4 - N . =< ____N__ - _e| INLET EL:
o] N L E - T 4 55008
. .
| \ . 4 \ ¢57_6»
— 3'-0" 3'-0" 7'-0" TYP SPECIAL OPENING 18_FROM
_ _ _ ” C.L.P. SILL WALL END (TYP)

(INV EL: 550.50") SCALE: 3/16" = 1'-0"

(TYP ON END SECTIONS

Page 5 of 25

**THIS MUST BE FILLED OUT BEFORE MANUFACTURING BEGINS*

APPROVED W/ NO EXCEPTIONS TAKEN:

APPROVED AS NOTED:

REVISED AND RESUBMIT:

SIGNATURE DATE

N.C. DEPT. OF TRANSPORTATION
DIVISION OF HIGHWAYS
STRUCTURES MANAGEMENT UNIT

m— ACCEPTED

v
——— ACCEPTED AS NOTED

— RETURNED FOR
CORRECTIONS

= SEE EMAIL
BIB

~January 16, 2020

BY:

DATE

. Oldcastle Infrastructure”

A CRH COMPANY

NC ENGINEERING
LICENSE #F-1002

4905 STOUGH RD. CONCORD, NC
OFFICE 704-788-4050, FAX 704-788-4060

THIS DOCUMENT IS THE PROPERTY OF OLDCASTLE INFRASTRUCTURE. IT IS CONFIDENTIAL,
SUBMITTED FOR REFERENCE PURPOSES ONLY, AND SHALL NOT BE USED IN ANY WAY
INJURIOUS TO THE INTERESTS OF, OR WITHOUT THE WRITTEN PERMISSION OF OLDCASTLE, INC.
COPYRIGHT © 2019 OLDCASTLE INFRASTRUCTURE ALL RIGHTS RESERVED

TWIN 9' X 5' TYPE 1 BOX CULVERT

SUBMITTAL LAYOUT
NCDOT #C204181 STA:
STANLEY & MONTGOMERY COUNTIES 38 + 76.00
CUSTOMER
DATE SALES | DRAWN | ENGINEER | CHECKED SALES ORDER
12/3119 . . 129382
DRAWING NUMBER REVISION SHEET
450-S129382-038 RevOATE | 2 OF 6
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- REVISIONS
# * FLOOR BOTTO M REVISION DATE BY | SHEET DESCRIPTION OF REVISION REQUESTED BY
“nPCR 1 A
! G B
L T v — **THIS MUST BE FILLED OUT BEFORE MANUFACTURING BEGINS*
()]
[
ﬁ(ﬂ X | (o) X APPROVED W/ NO EXCEPTIONS TAKEN:
ﬁ) : APPROVED AS NOTED:
]
l » REVISED AND RESUBMIT:
: ——— 36"¢ OPENING
C FOR 24” RCP
TP (INV EL: 551.50") DIRECTION OF SR .
FOLD OUT VIEW OF EAST SIDE INSTALLATION
63’_OJ/2» ‘
13'-0" . 13'-0" . 13'-0" . 13'-0” N 10'-0%"
END 'E2’ SECTION MIDDLE SECTION MIDDLE SECTION MIDDLE SECTION SKEW "S2” SECTION
B 1/2” GAP
NG T ™ N.C. DEPT. OF TRANSPORTATION
T T T T T T T T T T | DIVISION OF HIGHWAYS
h - 1 _— _— e ni —— L . I LL_ _— _— —ll u | —_ A 1
| 1 I I 1 STRUCTURES MANAGEMENT UNIT
b - T 4 I B A+~
ol 1l | I 1l
X 1k : : 1k ——— ACCEPTED
Il v
oo 1t | | 1t
— ACCEPTED AS NOTED
L f - it f
| p— @ —_ — —_ —_ — —_ — —_ —_ — —_ — —_ — —_ S —_ — —_
 RUN# i 1 1 i == RETURNED FOR
Lo 1k 1t ik it CORRECTIONSS
| H 1l 1k 1L 1L
| 1l 1l 1l 1l - SEE EMAIL
B[] 1l 1k 1k 1l 1 -4
- -hh---—-— “H-----—-——-—--—--—"—-———————— “t-----------——————— Hr—————————————]
" - STA: 38+76.00 B|B
| 1l 1l 1l 1l
I - - - e tht- - - - - - -——t}t-—-- - - - - - J4-—-- - - - —mmmm - 1H-- - - - - 1 BY:
Z : . . . 5
b} - - - - S B = I8 - - - - - S < V. - - - - - s NI - - - S - - - - - -
| 1l 1l 1l 1l
- —————— I 4 - aH -
Rl 1l 1l 1l 1l 115"
o 1l 1l 1l 1
e 1l 1l 1l 1l
oo 1t 1t 1t 1t
FLOW | H ! 1 1l 11 1l
- N iy
|l RUN#2 1k 1 1L 1L
Rl 1l 1l 1l 1l
| 1l 1l 1l 1l
L 1l 1l 1l 1l
=L 1l 1l 1l 1l
t—]t-—---—-——————— -4 —————— — — -H--—-— - —— —— - —————————— fH-----—-—————————————-
| I [WEST SIDE] 1L I I
i i - HE L L " T yt——— i " " R b . - R k i " " I |
B
N4/
" CONNECTION PLATE
12'-85" [TYP OF 2 ON OUTSIDE WALLS]
@ PLAN VIEW [STAGE 2] SKEW "S2” SECToN (SEE. SHEET #4)
SCALE: 3/16" = 1'-0"
SECOND POUR PARAPET
- TYP BOTH ENDS (SEE SHEET #4) SPLIT LINE
. BETWEEN STAGES
TYP 1-0 3’0 WEEP HOLE
TP (TYP ON OUTSIDE FACE |
OF ALL SECTIONS) .
|
C C : ol | -
» . : - . dcastle Infrastructure
| | [ | i C o A CRH COMPANY
I“ l l l - 4905 STOUGH RD. CONCORD, NC NC ENGINEERING
SEE »TYPIC Al_ C | P 4 | l l | OFFICE 704-788-4050, FAX 704-788-4060 LICENSE #F-1002
TOEWALL CONNECTION” : : : ! X THIS DOCUMENT IS THE PROPERTY OF OLDCASTLE INFRASTRUCTURE. IT IS CONFIDENTIAL,
=2 o o o o o o SUBMITTED FOR REFERENCE PURPOSES ONLY, AND SHALL NOT BE USED IN ANY WAY
(SEE SHEET #4) | I | INJURIOUS TO THE INTERESTS OF, OR WITHOUT THE WRITTEN PERMISSION OF OLDCASTLE, INC.
= I l | | COPYRIGHT © 2019 OLDCASTLE INFRASTRUCTURE ALL RIGHTS RESERVED
S S e i I I i ==
. . | I | . TWIN9' X5 TYPE 1 BOX CULVERT
QUTLET EL: o L 1. - . ry
549500 | 4 | T - I - | SUBMITTAL LAYOUT STA.
e ' NCDOT #C204181 :
18" FROM i =0 | EL: 549.80° | STANLEY & MONTGOMERY COUNTIES 38 + 76.00
36”0 OPENING , o . e © 549,
END (TYP) C.I.P. SILL WALL FOR 24" RCP 3-0 7-0" TYP 3-0 CUSTOMER
[SEE SHEET #4] (NV EL: 551.00) TP (MAX) TP
(TYP ON END SECTIONS ‘ * DATE SALES | DRAWN | ENGINEER CHECKED SALES ORDER
12/3/19 129382
PER CONTRACT DRAWINGS) VIEW A [STAGE 2] DRATING NOVBER REVETON SHEET
SCALE: 3/16" = 1-0" 450-$129382-038 revoate | 3 OF 6
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APPROVED PRECAST DESIGN DRAWINGS

3”

TP

Page 7 of 25

3-1/2"W X 3/4’DEEP
SHEAR KEY AT INNER
BEND SECTION

(AS SHOWN)

NCDOT APPROVED
NON—SHRINK  GROUT

[SUPPLIED & INSTALLED
BY OTHERS]

INNER BEND DETAIL

SCALE: 3/4" = 1'-0"

' PRECAST)
‘CULVERT”

- A

MEADOW BURKE MX-25
P-36-T #4 INSERT @ 18°0.C.
IN 3%"X1%" SHEAR KEY
[SUPPLIED BY OLDCASTLE]

6" MIN

SIKADUR 32, HI-MOD BONDING AGENT
SHALL BE PLACED AT ALL
COLD—JOINTS IN ACCORDANCE WITH

MANUFACTURER'S RECOMMENDATION.

~—#4@18"0.C.
STIRRUP

C.I.P. TURNDOWN WALL

»
necA
100 = 1172
| TYP
6% 8'—11%" SPAN 6% 6| o | Oyl
. aTY: 4 | 1" HOLE
0 o : o (QTY: 4)
SLAB TOP _/' -
P R R BEND LINE T‘:’(P 1.1/2"]
-- - _”_.-. a7 Lo 4 a ']T" _l_r ) . 47 . . 4 Loa F TYP
ﬁ 4| WATERWAY AREA: s WATERWAY AREA:
.| DROPKEY 42 59 SQ ET E 42,59 SQFT
o 2 .
ki - 169 4" 70 6"]
ok 12"X12" ‘ “ = .
HAUNCH “ 1] “ %]
P / \ /
_ a | 115 .9 a q 1/2"THK HOT-DIPPED GALV.
e .Y coe N S a s AT CONNECTION PLATE
8 Ly 8'—9” ' FOR INSIDE BASE
FLOOR SCALE: 3/4" = 1'-0"
4" 70 6" GAP
SHALL BE FILLED WITH NON—SHRINK GROUT
[SUPPLIED & INSTALLED BY OTHERS]
SECTION B-B 6"
TYP DIMENSION PER RUN] (2)46 BAR
SCALE: 1/4" = 1'-0" (36" MIN SPLICE)
o
= ~—
©lm
3
(Vp)
1
I\” : &":' 1 ’f;? i?
10 . 10" UPSTREAM 6"X6" BEVEL ~ -
SLAB TOP tee . YT
P &S 278 IN.C. DEPT. OF TRANSPORTATION SCALE: 1/2"=1-0
3/4” DIVISION OF HIGHWAYS
DROPKEY _3/4" | STRUCTURES MANAGEMENT UNIT
DROPKEY
TOP MALE TOP FEMALE T ACCEPTED o
KEYWAY KEYWAY — ACCEPTED AS NOTED (2)#6 BAR
(36” MIN SPLICE)
— RETURNED FOR
CORRECTIONS
THREADED #6 BAR
——— SEE EMAIL 3 PER WALL)
D & INSTALLED
) BY OTHERS)
3 By, BIB C.P. SILL WALL SIZE AND LOCATION
K ; PER CONTRACT DRAWINGS
- _ ] January 16, 2020 [DESIGNED & INSTALLED BY OTHERS]
: . | DATE: duheunainl IR AR
| | PRl ERG=DF 30 LB,
B T b R I S J ROOFING FELT TO PREVENT BOND
= ) ! o
2 | i @éﬁ_ B (SUPPLIED & INSTALLED BY OTHERS) VEADOW BURKE MX—05
= | = P-56—T #6 INSERT @ 24”0.C. IN
| o t | 3"X%" SHEAR KEY
BASE FEMALE BASE MALE % .
KEYWAY KEYWAY . :
. 'F-.T M
“THIS MUST BE FILLED OUT BFFORE
—r 1
SILL WALL APPROVED W/ NO EXCEPTIONS TAKEN:
CONNECTION
REVISIONS SCALE: NTS
REVISION DATE BY | SHEET DESCRIPTION OF REVISION REQUESTED BY
A
B SIGNATURE

1F Ny

SCALE: NTS

Ry Oldcastle Infrastructure™

A CRH COMPANY

4905 STOUGH RD. CONCORD, NC NC ENGINEERING
OFFICE 704-788-4050, FAX 704-788-4060 LICENSE #F-1002

THIS DOCUMENT IS THE PROPERTY OF OLDCASTLE INFRASTRUCTURE. IT IS CONFIDENTIAL,
SUBMITTED FOR REFERENCE PURPOSES ONLY, AND SHALL NOT BE USED IN ANY WAY
INJURIOUS TO THE INTERESTS OF, OR WITHOUT THE WRITTEN PERMISSION OF OLDCASTLE, INC.
COPYRIGHT © 2019 OLDCASTLE INFRASTRUCTURE ALL RIGHTS RESERVED

APPROVED AS NOTED:

REVISED AND RESUBMIT:

NUEACFURING BEGINS™]

TWIN 9' X 5' TYPE 1 BOX CULVERT

DATE

SUBMITTAL LAYOUT

NCDOT #C204181 STA:

STANLEY & MONTGOMERY COUNTIES 38 + 76.00

CUSTOMER

DATE SALES | DRAWN | ENGINEER | CHECKED SALES ORDER
12/3/19 . . 129382

DRAWING NUMBER REVISION SHEET
450-5129382-038 evoare | 4 OF 6
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APPROVED PRECAST DESIGN DRAWINGS

»
nercA
, #4@18"0.C.
1_(:1\/% / BOTH WAYS
| i =========/================= 1 3/4”
(<) ) %; 0" m "0’ ) ) "0 ) Q' ) ) "0’ | CVR
~ \ \
Ul N
(X! \_ , b
I #5@4°0.C. I
L :: 4#4@9"0.C. J':
” ! b
#4@12"0.C. [ #4@12"0.C. —/ I
I "L” BARS I
¥ W/18" TALLS -
I I
I I
» #4@12"0.C. -
I #5@4"0.C. I
I / /_ I
[=.2 = @ = £ = = = ==
k‘;::: o o \/:\l o o \====-)}J
\~ #4@12"0.C. \ 4#5@8”0.C.
"U” BARS
REBAR LAYOUT
15" TYP
B A
. CVR
TR I/\ (4)#6 BAR
| I
(a1
=
:c;l T
\ - #4@1270.C. 'C’ BAR
e ATTACHED TO ROOF MAT
oA ALTERNATE DIRECTIONS

\JX\ ROOF MAT

PRECAST HEADWALL
(TYP BOTH ENDS)

SCALE: NTS

REINFORCEMENT NOTES:

1.

2.

REINFORCEMENT NOT DRAWN TO SCALE FOR CLARITY ~ USE EXACT BAR SIZE AND SPACING AS NOTED ABOVE.

ALL COVER TO REINFORCEMENT IS 1", UNLESS OTHERWISE NOTED.

o 0.13 X 0.13
9'~10” [TYP MATS] [

*-p\

\ r
] \—0.79 X 0.27 ]
g 017 X 047—|[
s d ”L” MAT S 9

5'-0” [INSIDE MAT]

5'-6” [OUTSIDE CAGE]

0.40 X 0.17—/ O 0.79 X 0.17 O
"L" MAT ] / (9'-6"L6) 1'=0"p 9
D q _ _ - - , - - D qg

9

9 9 9 9 9 9 9 9

CLEAN AND PRIME THE AREAS
RECEIVING THE OUTSIDE SEALER
WRAP IN ACCORDANCE WITH THE

SEALER WRAP MANUFACTURER

RECOMMENDATIONS @

THE 12"W(MIN) EXTERNAL JOINT/

WRAP SHALL BE INSTALLED IN

PIECES AS SHOWN ( : ) .

N.C. DEPT. OF TRANSPORTATION
DIVISION OF HIGHWAYS
STRUCTURES MANAGEMENT UNIT

m——— ACCEPTED

v
——— ACCEPTED AS NOTED

— RETURNED FOR
CORRECTIONS

— SEE EMAIL

BY. BIB

January 16, 2020

DATE:

ALL STEEL CUT OUT FOR OPENINGS WILL BE REPLACED, HALF REINFORCEMENT ON EACH SIDE OF OPENING. INCLUDE (1)

ADDITIONAL (2) #5 DIAGONAL BARS AROUND OPENING (SEE TYPICAL REINFORCEMENT FOR ALL OPENINGS).

REVISIONS

REVISION

DATE

BY

SHEET DESCRIPTION OF REVISION

REQUESTED BY

A

B

1'~6” OVERLAP
5'—8" [OUTSIDE CAGE]

ALTERNATIVE MESH EQUIV.

12" (MIN)
OVERLAP

]
]
]
—

\ AR /

56

TYPICAL EXTERNAL JOINT WRAP LAYOUT

SCALE: NTS

WRAP ALL VERTICAL AND HORIZONTAL JOINTS (EXCEPT BENEATH CULVERT)
WITH 12" WIDE CS—212 EXTERNAL JOINT WRAP

PLACE 13" SEALANT IN SHOULDER OF

JOINT AS SHOWN (PROVIDED BY

TYPICAL JOINT LAYOUT

SCALE: NTS

Page 8 of 25

GENERAL DESIGN NOTES:

1. LOAD AND RESISTANCE FACTOR DESIGN METHOD IN ACCORDANCE WITH (I.A.W.) AASHTO LFRD BRIDGE DESIGN
SPECIFICATIONS.

2. APPLICABLE DESIGN DOCUMENTS (CURRENT EDITIONS):
o AASHTO LRFD BRIDGE DESIGN SPECIFICATION (MAIN DESIGN SPECIFICATION),
e ACI 318 BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE (SUPPLEMENTARY SPECIFICATION).

3. PRECAST RATED FOR AASHTO HL-93 TRUCK LIVE LOAD W/ IMPACT I.AW. AASHTO LRFD SPEC..
4. DESIGN FILL: 2(MIN) TO 4(MAX)

5. GROUND WATER TABLE FOR STRUCTURAL CALCULATIONS IS BASED UPON GROUND WATER TABLE AT OR BELOW
INVERT OF BOX. IF DESIGN (OR ACTUAL) WATER TABLE IS LESS THAN ASSUMED, REVIEWING ENGINEER/AUTHORITY

6. LATERAL DESIGN PRESSURES (AS APPLICABLE TO DESIGN, SEE CALCULATIONS):
o MIN EQUIV SOIL FLUID PRESSURE = 30 PCF.
o MAXEQUIV SOIL FLUID PRESSURE = 60 PCF.
o LIVE LOAD SURCHARGE PRESSURE = PER AASHTO DESIGN SPECIFICATION REFERENCE HEREIN.

7.  DESIGN CONCRETE COMPRESSIVE STRENGTH AT 28 DAYS, fc = 5,000 PSI (MIN).

8. REINFORCEMENT: OLDCASTLE PE (DESIGN ENGINEER) MAY SUBSTITUTE THE REINFORCEMENT SHOWN HEREIN TO
AN EQUIVALENT REINFORCEMENT ALTERNATIVE NOTED BELOW.
o CARBON-STEEL DEFORMED BARS: ASTM A615, fy = 60 KSI (MIN).
o WELDED WIRE REINFORCEMENT - DEFORMED: ASTM A1064, fy = 70 KSI (MIN).
o WELDED WIRE REINFORCEMENT - PLAIN: ASTM A1064, fy = 65 KSI (MIN).

9. JOINT SEALANT (AS DETAILED AND NOTED IN DRAWINGS HEREIN):
o (S-102 CONSEAL BUTYL RUBBER SEALANT (OR EQUIV.) .LA.W. ASTM C990 FED. SPEC. SS-S-210,
o (S-212 CONSEAL EXTERIOR JOINT WRAP (OR EQUIV.) LAW. ASTM C877 AND ASTM C990,
o (CS-50 CONSEAL LIQUID BUTYL PRIMER (OR EQUIV.)

11. THESE CALCULATIONS DO NOT INCLUDE ANY HEAVY EQUIPMENT/CONSTRUCTION LOADS ON CULVERT.

ALL PIECES SHALL HAVE
A NCDOT RFI TAG

ADD HALF OF CUT
/ VERTICAL REINFORCEMENT
ON EACH SIDE OF OPENING

2& (TYP BOTH SIDES)

N
N
/
/

y A 4 A AN

X
7

\ (1)#5 DIAGONAL
/ \% BAR (TYP)

Y
\ /

A AN

V7
AN\

% "N\ 00 HF oF cut
HORIZONTAL

REINFORCEMENT ON EACH
SIDE OF OPENING

™
(TYP BOTH SIDES) Oldcastle Infrastructure
[ A CRH COMPANY
TYP I CAL R E I N FO RC E M E N T 4905 STOUGH RD. CONCORD, NC NC ENGINEERING
F O R O P E N I N G S OFFICE 704-788-4050, FAX 704-788-4060 LICENSE #F-1002
SCAL E: N TS ) THIS DOCUMENT IS THE PROPERTY OF OLDCASTLE INFRASTRUCTURE. IT IS CONFIDENTIAL,

SUBMITTED FOR REFERENCE PURPOSES ONLY, AND SHALL NOT BE USED IN ANY WAY
INJURIOUS TO THE INTERESTS OF, OR WITHOUT THE WRITTEN PERMISSION OF OLDCASTLE, INC.
COPYRIGHT © 2019 OLDCASTLE INFRASTRUCTURE ALL RIGHTS RESERVED

TWIN 9' X 5' TYPE 1 BOX CULVERT

~THIS MUST BE FILLED OUT BEFORE MANUFACTURING BEGINS| © oM TAL LAYOUT .
NCDOT #C204181 STA:
APPROVED W/ NO EXCEPTIONS TAKEN: STANLEY & MONTGOMERY COUNTIES 38 + 76.00
CUSTOMER
APPROVED AS NOTED:
REVISED AND RESUBMIT: DATE SALES | DRAWN | ENGINEER | CHECKED SALES ORDER
12/3/19 | | 120362
DRAWING NUMBER REVISION SHEET
SIGNATURE S 450-5129382-038 evoxe | 5 OF 6
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APPROVED PRECAST DESIGN DRAWINGS

LOAD AND RESISTANCE FACTOR RATING (LRFR) SUMMARY FOR REINFORCED
CONCRETE SPLIT BOX CULVERTS (TYPE I)

REVISIONS

REVISION DATE BY | SHEET

DESCRIPTION OF REVISION

REQUESTED BY

A

B

1.

HS—20 LOAD RATING FACTORS ARE EQUAL TO HL-93, SINCE ONLY
THE AXLE LOADS OF THE DESIGN TRUCK WITHOUT THE LOANE LOAD
SHALL BE APPLIED PER LRFR SEC. 6A.5.12.10.3

STRENGTH I LIMIT STATE
o T MOMENT SHEAR ]
—_ < 14 o
L ® ® LI
Z ] O = ' ' m
|9 O I% LL 2 O — O - =
= _ o @ a < L Z < L Z =
LLJ - @ = Y = < L @ O L @ o, =
r — - x©O |50 I O O - - O — = i
T S, O EZ | 2 - 2 = < = < < = < =
i D v 83|29 58 2| 5 (4|8 | 5 |BE| 8|59
1 > = oY |= — 1 o oL 9 oY el 3 O
HL-93 (INV) NA 114 | - | 175| 114 | 200 | E 143 | 200 | F
DESIGN LOAD |HL-93 (OPR) NA 1.48 -- 1.35 1.48 2.00 E 1.85 2.00 F
RATING  |Hs-20 (INV) 36,000 | 2 | 114 |4104 | 175| 114 | 200 | E 143 | 200 | F 1
HS-20 (OPR) | 36.000 148 | 5320 | 135 | 148 | 200| E 185 | 200 | F 1
__ |SNsH 13.500 298 | 40.23 | 140 | 298 | 200 | E 375 | 200 | F
cz SNGARBS2 20.000 2.79 | 55.80 | 1.40 | 2.79 | 2.00 | E 351 | 200 | F
W ISNAGRIS2 22.000 298 | 65.56 | 1.40 | 298 | 2.00| E 375 | 200 | F
O
= [SNCOTTS3 27250 | 3 | 188 |51.23| 140 | 188 | 200 | E 223 | 200 | F
LLI
S |SNAGGRS4 34.925 243 | 8487 | 140 | 243 | 200 | E 293 | 200 | F
LL]
= |SNS5A 35.550 223 (7928 | 140 | 223 | 200 | E 263 | 200 | F
% SNS6A 39.950 223 | 89.09 | 140 | 223 | 200 | E 263 | 200 | F
IEE%L SNS7B 42.000 223 (9366 | 140 | 223 | 200| E 263 | 200 | F
RATING __|TNAGRIT3 33.000 298 | 98.34 | 140 | 298 | 200 | E 374 | 200 | F
gE TNT4A 33.075 2.24 | 7409 | 140 | 224 | 200 | E 265 | 200| F
£ |TNT6A 41.600 2.23 | 9277 | 140 | 223 | 200 | E 265 | 200| F
14
= Li | TNT7A 42.000 2.23 | 9366 | 1.40 | 223 | 200| E 265 | 200| F
- =
v < |TNT7B 42.000 2.23 | 9366 | 1.40 | 223 | 200| E 265 | 200| F
O
= H |TNAGRIT4 43.000 2.24 1 96.32 | 140 | 224 | 200| E 265 | 200| F
= § TNAGT5A 45.000 2.24 (100.80| 1.40 | 224 | 200 | E 265 | 200| F
TNAGT5B 45.000 2.24 (100.80| 1.40 | 224 | 200 | E 265 | 200| F
COMMENT:

Page 9 of 25

DESIGN LOAD RATING
FACTORS
LOAD TYPE MAX FACTOR MIN FACTOR
DC 1.25 0.90
DW 1.50 0.65
EV 1.30 0.90
EH 1.35 0.50
LS 1.75 -—
LL 1.75
NOTE:

0.5 MIN EH LOAD FACTOR USED IN ACCORDANCE WITH SECTION 3.11.7.

N.C. DEPT. OF TRANSPORTATION
DIVISION OF HIGHW]A
STRUCTURES MANAGEMHENTHH |

m— ACCEPTED AS
— RETURNED FQR

CORRECTIONE A . D
| |

—— SEE EMAIL
BIB

January 16, 2020
DATE: e

O_

BY:

LRFR SUMMARY
*NOTE: EXACT LOCATION DETERMINED BASED ON POINT OF INFLECTION.

(#) CONTROLLING LOAD RATING

@ DESIGN LOAD RATING (HL-93)
@ DESIGN LOAD RATING (HS-20)
@ LEGAL LOAD RATING **

** SEE CHART FOR VEHICLE TYPE

. Oldcastle Infrastructure™

A CRH COMPANY

NC ENGINEERING
LICENSE #F-1002

4905 STOUGH RD. CONCORD, NC
OFFICE 704-788-4050, FAX 704-788-4060

THIS DOCUMENT IS THE PROPERTY OF OLDCASTLE INFRASTRUCTURE. IT IS CONFIDENTIAL,
SUBMITTED FOR REFERENCE PURPOSES ONLY, AND SHALL NOT BE USED IN ANY WAY
INJURIOUS TO THE INTERESTS OF, OR WITHOUT THE WRITTEN PERMISSION OF OLDCASTLE, INC.
COPYRIGHT © 2019 OLDCASTLE INFRASTRUCTURE ALL RIGHTS RESERVED

TWIN 9' X 5' TYPE 1 BOX CULVERT

SUBMITTAL LAYOUT

THIS MUST BE FILLED OUT BEFORE MANUFACTURING BEGINS'| | oo o STA:
APPROVED W/ NO EXCEPTIONS TAKEN: STANLEY & MONTGOMERY COUNTIES 38 + 76.00
CUSTOMER
APPROVED AS NOTED:

REVISED AND RESUBMIT: DATE SALES | DRAWN | ENGINEER | CHECKED |  SALES ORDER

12/3/19 | | 129382

DRAWING NUMBER REVISION SHEET
R = 450-5129382-038 evoxe | 6 OF 6
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DocuSign Envelope ID: 8BOBC7EB-CC4F-44C8-9C76-7DCODB54CCH8S Page 10 of 25

BAR TYPES \ BILL OF MATERIAL /
ALL BAR DIMENSIONS ARE OUT TO OUT. ‘iﬁR Ng“ SiiE I;ﬁf LETEIH Wngyﬁ
2-%4 74 2-%4 73 2-%4 75 3-%4 76 =
30 2-%4 72 2-%4 71 R B 3-%4 77 3-#4 78 3 e c {4 [ SIRL 40 6/
T “Z"BARS @ 1'-0"CTS. ) “Z BARS @ 1'-0”CTS, i H3_ | 2 A | STR | 2-0 p
TOP OF FOOTING TOP OF FOOTING H4\\ 12 | *4 | 1 3'-3 /é6
H5 2 | 4 | STR| 5-97 8
H6 6 =4 | STR | 7-10 |/ 31
HT 2 #4 | STR| 6-71" |/ 9
H8 |\ 2 #4 | STR | 3'-3" 4
HO | 2 | =4 2 3-3" /| 26
H10 2 | ®*a | STR| 8-27/ 11
\ /
(::) N1 2\ | ®4 3 7-2F 10
I N2 2 #4 3 6’5" 9
I ) N3 2 \N*a | 3 5'/8" 8
oo N4 2 |\*4 3 47-10" 6
% N N5 2 | 4 3 -4 10
N /=37 1/-7" NG 3 A4 3 | /6-8" 13
! N7 3 =4 | 3 |/ 5-97 12
\ = m| | w] ©] =| ® N8 3 4\ | 3 4'-10" 10
Z| Z2 2| Z2| Z2| Z2| Z2
A A A A A A A A 1 \ Fy/ >3
T 3 | »5 |\sST 7'-3"
<:::> N T2 3 | #5 |\STR| 9-9 31
ANEYEEBNRNENEY \/
PVF T2 Y vi | 2 | *4 [HR] 5-2~ 7
< & 1" EXP JT. o T| T| ™| b 0| T ™ V2 2 | =4 |STR]| 4-5” 6
N MATERIAL CRAD V3 2 | *4 JsTR| 3-7 5
“ A A I 2 O O V4 2 #4 /| STR\| 2'-10” 4
/ * V5 2 =4/ STR | 5'-3" 7
‘ V6 3 #4 | STR [\ 4'-7" 9
o Y V7 3 | ®4 | STR | \3-8" 7
V8 3 | A4 | STR| ®'-10" 6
o ) / \
- 9-9" _ Z1 3-11 Oy 71 2 %4 4 45" 6
72| 3/-5" | 6" 72 2 | 4 | 4 31" 5
- 1w 1T, 73 2 /] ®4 4 3 -5 5
73|, 2'-11 16" 74 2] | *4 | 4 2107 4
Z4 . 2'-4" N 75 7 %4 4 4-7"\ 6
PLAN W2 PLAN W1 T T R
i ‘g e z1 |[/3 | 4 | 4 36" 7
01, =l ~ 78 3 | =4 | 4 2'-10" 6
Z7], 570 o REINFORCING STEEL 375, LBS
z8 | 2'-4" 16 FOR/ 2 WINGS
CLASS A CONCRETE
3 %Zii &3 %ﬁii z? . 2-%4 V5 3-%4 V6 3-#4 V7 3-%4 v8 3" 2 WINGS 5.6 (Y
— Py - - “V'"BARS @ 1'-0“CTS. 3 ) ) 1 HEADWALLS 1.0 QY
V7 BARS @ 1-07LTS. 0" <::> K 1 END CURTAIN WALLS 1.2 C
¢ 1"EXP. JT. C 1"EXP. JT. 2CLe I | g TOTAL .8 O
_ MATERIAL ) MATERIAL " Oy le—2"CL.
O
OU:; A | > A
2 2-%4 HI10 ,
3 2-%4 H5 3 ! — I 1 N —— . al) | ¢ "N BARS
| L — L e : > |-
‘%. M i %J T T |T i NN S RN BARSl>
S (. | < |¥ ¥|& { || 7 H7 " =| STREAM |,
5 ! ~ | H4 0l |y H9 | L Y c FACE ~ 2]
£ i Vaveo = ; e (TYPJ [} i % | e
> v3 Y] v2 ¥ 10, <|< <l vs 1| ||k V6 Zv7 v T . o s Pt
| A | Mk AN | 7 : consr. |4 L CULVERT #1
g ™| consT. | ~ | CONST. ™ ? T % S| ©
2 JT. 1L 13 | Y Y | e J_ g o op _'l_'. J 7 BARS ™| T PROJECT NO. R-25308
2 \V I R _T — | I \V /7
gl of ZN4 [TZN3 0 [TEN2 TRl N5 NG NT Ng | ol I ! K f STANLY COUNTY
4 —Y | - _g4 L oo _ —Y S __
qe}
4 - | iy ,. L w1 gars | STATION: 38+76.00 -[ -
2 <> <> g O (TYP.)
2 ! ! ! e SHEET 8 OF 10
g \\\\\\\llllll/,///
S 2-%4 N4 2-%¥4 N3 \\\\g‘ﬂf{ﬁ{?o(;’/;,/ STATE OF NORTH CAROLINA
S 37 || 2-#4 N2 2-%4 NI - g Sl
2 T 'N”BARS @ I'-0"CTS. _ 2-%4 N5 3-*4 N6 3-*4 N7 3-*4 N8 || 3 - = S fﬁsa&ﬂiyé DEPARTMENT OiulﬁANSPORTATION
o B “N’” BARS @ 1'-0”CTS. - =% osor69 § S
: ot O STANDARD WINGS
sV L PO FOR STAGE 1
E ELEVATION W2 ELEVATION WI TYPICAL WING Onirow L. Phillips 12/20/2018 CONCRETE BOX CULVERT
g 2BB69ABAD4004D3...
oL O Kimley»Horn |" = > SLOPE = 21l
% 421 Fayetteville Street, Suite 600 7 5 © O R 1 O 5 © S K E W
x Raleigh, NC 27601-1772
ol ASSEMBLED BY : D.D. LOWERY ATE . 2/ Phone (919) 677-2000 NC,_|C,15N23E# REVISIONS SHEET NO.
S| CHECKED BY : P.D. COOKSEY DATE :  12/18 e s, ot ot oot 16 s t:'°? I C2 2 DATE:  |NO{ BY: DATE: CO1-8
Sl orawn BY :  ccu 12799 DOCUMENT NOT CONSIDERED FINAL e R e ST 3 JREETS
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2-%4 [, 2-%4 [6, 2-#4 [5, 2-%4 [4, 2-%*4 [3, 2-%4 [2

Y

A
!

""" BARS @ 1'-0”"CTS. - TOP OF FOOTING

€ 17EXP. JT.
MATERIAL

Sho
./%l\

30 D-#4 VT 2-%4 VG 2-%4 V5 2-#4 V4 2-#4 V3 2-%4 V2 6"
"V BARS @ 1'-0”"CTS.

C 1” EXP

JT. MATERIAL —~
5 A | .
& — |
8 N -# / I
2 " H ‘ H4 N
2 Hp ‘ (TYP.) 4
- - R ' ' Sk
S Y _ o
= i / ‘ V1 N z.r
4 | |
g _ Ve V5 - V4= V3= v2 = ‘ T
3 :T' VT ‘ <
s < H
5 ™ CONST. ar l e 5
5 JT. \1_ | 21 N
é }V B I e e e e I
'e} N \
N ®)
@ < Znt T Zne ZN5 L N4 LN3 LN2
3 I i el - M
a o
3 <
2 Y
3
4
5
9 37| | 2-#4 N7 2-#4 N6 2-#4 N5 2-%4 N4 2-#4 N3 2-%#4 N2 | | e
5 “N“ BARS @ 1’-0”CTS.
z
Z FELEVATION W3
S| DRAWN BY:_ D.D. LOWERY DATE:  12/18
S| CHECKED BY:_P.D. COOKSEY DATE:_ 12/18
S| DESIGN ENGINEER OF RECORD: A.L.PHILLIPS  DATE:_ 12/18

BAR TYPES BILL OF MATERIAL
ALL BAR DIMENSIONS ARE OUT TO OUT. le\lR ng SI4ZE TSYTPRE LlEll,V_G;,H WE;;;V
HA | 4 4 | STR| 9-4~ 23
H3\| 4 4 | STR| 5-4” 174
— H4 \ 24 4 1 3-3" /52
s H5 |\ 4 4 [ sSTR| 1-11" | /32
v \ /
| N1 A 4 2 77" 20
N2 | 4\]| 4 2 7-17 /| 19
1'-3" 1'-8%4" N3 | 4 4 2 6'-7"/ 18
N4 4 4 2 6'-17/ 16
N5 | 4 [\ 4 2 5-g" 15
Ne | 4 | M 2 54" 14
NT | 4 2\ 2 4/-8" 12
\ /
T1 6 5 \| STR | /13'-6 84
/
ZI 2| 2| Z| 2| 2| = vi | 4 4 [$TR/] 5'-7 15
' Y . O T V2 4 4 S\Ta/ 5/-1 14
V3 | 4 4 | sR| 4-7 12
NN S v4 | 4 4 | TR 41 11
SN NN NN R R V5 | 4 4 [ATR\ 3'-7 10
ol Sl wl Sl Ll s Ve | 4 4 VSTR |\ 3-1 8
VT | 4 4 /I STR | \2'-7 7
6” RAD. / \
Y Y Y Y Y Y Y 71 4 6( 3 4\_ 7 12
/- 72 | 4 | \4 3 4'7\4" 12
A\ z3 | 4 /4 |3 4\ 11
8" Z4 | 4 4 3 3-10% 10
75 | 4 4 3 3-7"\ 10
76 | 4/| 4 3 3-57 \| 9
71 | 4 4 3 3-2" 8
/ \
REINFORCING STEEL 563\ LBS
1 4'-1" _6 FOR/2 WINGS
75 310" 6" CLASS A CONCRETE
- — o 2 WINGS 9.0 QY
£31, Sl A 1 HEADWALL 0.9 C
74 . 3-4" >=6"= 1 END CURTAIN WALL 1.1 CY
25 e e TOTAL 11.0 CY
Z6 | 2'-11" 1.6
7], 2'-8" 1.6
=1OI=
o 2" CL. __:> HK .
o | T 3
\ i
: "V’ BARS
o L1
(@) o
|5 STREAM FACE— |
= | N BaRs
Ay
<|< | CULVERT #1
M|z
- FILL FACE
- VLS PROJECT NO. _R-2530B
N CONST. JT. :
{ L N 7" BARS . STANLY COUNTY
T1 —/\ B 17
‘* _x ] = ool STATION:_ 38+ (6.00 -L-
S [ :
o 5 ' SHEET 9 OF 10
J _| T1 \\\\\\\\HIII//////
™ i-" \\\\‘g "_.\’E.%é./io(;/”/,/ STATE OF NORTH CAROLINA
" S DEPARTMENT OF TRANSPORTATION
Y E: :: SEAL "= :: RALEIGH
2% 040769 z
. AN OUTLET WING DETAILS
- ////’/_,é\VV.. “"P..\’\\\\i\\\\\
ﬂi;::dz;’;’“.' 112 /20/2018 FOR STAGE 2

TYPICAL WING SECTION

2BB69ABAD4004D3...

421 Fayetteville Street, Suite 600
Raleigh, NC 27601-1772

Phone (919) 677-2000

DOCUMENT NOT CONSIDERED FINAL whch It wes. prepored: i isaded o
UNLESS ALL SIGNATURES COMPLETED

This document, together with the concepts ond d
rvices, ly for the
m r
written outhorization an
without liobility to Kimley—Horn o

Copyright Kimley—Horn ond Associotes, Inc., 2018

Kimley»Horn

NC LICENSE #
F-0102

ente: n, s on

sFecmc purpose ond client for
relionce of thi i
I shall

euse of and imprope:
d odoption by Klml_e¥—Horn ond Associotes
nd “Associotes, Inc.

CONCRETE BOX CULVERT

H = 5'-0" SLOPE = 3:1
90° SKEW
REVISIONS SHEET NO.
NO. BY: DATE: NO. BY: DATE: C01_9
1 3 HEETs
2 4} 10
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BENCHMARK: BM#48, -L- STA., 372+36.42, OFFSET 10.33" LT., EL. 314.38’, RR SPIKE IN BASE 18" OAK
|

C PROPOSED DOUBLE
11" x 9° RCBC (TO BE
STAGE CONSTRUCTED.

SEE PLANS FOR
STAGING DETAILS) 7

VERIFY LOCATION SKETCH

FOR UTILITY INFORMATION, SEE UTILITY PLANS AND SPECIAL PROVISIONS. |

\\
!
Sl

TO SR 1143

-

H

] 7

|4

B
P

<+— PROPOSED
18” RCP !

TO SR 1150

-L -L \J— |

PROPOSED

IQ'RCP—T—T—H
I

k\\\ , |121°-OO'-OO” !
> —consr.

CONST. JT.

A7
/
/
>
7—7 y 4
/

F
' ~
STA. 381+64.00 -L- N ~\<}\\Tﬁ‘~
H r N ~\,~\E\
H \\ | N
<—{— PROPOSED \\\
| 15" RCP ]
H
| il
& PROPOSED
| Yo ¢ p 18" RCP
J < / |
: <sz? <ng 98- NN TEMP. SHORING
. Ry AN (SEE NOTES)

% (ROADWAY PAY ITEM)
9 '

7 U/

H

H

I

]

4
SROPOSED | 4
1&’RCP—T—r-

EXISTING
2 @ 10" x 7" RCBC

PROPOSED GUARDRAIL //ﬂ

I HEREBY CERTIFY THESE
PLANS ARE THE AS-BUILT
PLANS.

(ROADWAY PAY ITEM
AND DETAIL) (TYP.)

SEAL, SIGN AND
DATE FEMA
AS-BUILT BLOCK

CLASS I
RIP RAP

~—PROPOSED
18” RCP

L O

K:\RDT_Structures\_Culver t\NC\011036489 - B-2530B\Cad\Dgn\Culvert_7\417_001_R2530B_SMU_CU_001.dgn

12/20/2018

ROADWAY DATA

ROADWAY SLOPES 2:l

GRADE POINT ELEV. @ STA 381+64.00 -L- = 334.99’
BED ELEVATION @ STA 381+64.00 -L- = 306.89’

HYDRAULIC DATA

DESIGN DISCHARGE ----------------- 1400 CFS
FREQUENCY OF DESIGN FLOOD ------- 50 YR.
DESIGN HIGH WATER ELEVATION----- 316.5 FT.
DRAINAGE AREA ------------------- 3.48 SQ. M1.
BASE DISCHARGE (Q100) ------------ 1600 CFS
BASE HIGH WATER ELEVATION ------ 317.8 FT.

OVERTOPPING FLOOQGD DATA

OVERTOPPING DISCHARGE ------------- 3700 CFS
FREQUENCY OF OVERTOPPING FLOOD --->500YR.
OVERTOPPING FLOOD ELEVATION ------ 331.3 FT.
DRAWN BY:__D.D.LOWERY DATE:_ 12/18
CHECKED BY:_P.D. COOKSEY DATE:__12/18
DESIGN ENGINEER OF RECORD: A.L.PHTILLIPS DATE:__12/18

CATION SKETCH
TOTAL STRUCTURE QUANTITIES
STAGE 1 STAGE 7
CLASS A CONCRETE\\\\\\W\\\ CLASS A CONCEi;;///////
BARREL ®@ 4.133  CY/F A77.4 C.Y. | BARREL @ 4. CY/FT 431.9 C.Y.
WINGS ETC. 21.2 C.Y. | WINGS ETC: 21.3 C.Y.
TOTAL 498.6 C.Y. TAL 453.2 C.Y.

REINFORCING STEEL ///////;> INFORCING STEEL
BARREL 62,312 LBS. | BARR 56,268 L BS.

ELEV. 307.6"¢

WINGS ETC. 1,074 LBS. | WINGS ETC. 1,074 LBS.
TOTAL 63,386 L BS. TOTAL 57,342 L BS.
FOUNDATION COMPTTIONING MATERIAL FOUNDATION CONDITIONING~MATERIAL
234 TONS 212 TONS
CULVERT EXCAVATION STA. 381+64.00 -L- LOMP  SUM
MOVAL OF EXISTING STRUCTURE STA. 381+64.00 -L- LUMP StM_
r— _|__
7'-6" 23'-10" 60'-6" 20/-2" 100"-5"
i |

T

ELEV. 307.4" £

ELEV. 307.9"% ELEV. 307.4"=

PROFILE ALONG ¢ CULVERT

ELEVATIONS TAKEN ALONG CENTERLINE CHANNEL

‘\\——ELEV.3OK3'1 ELEV,BO?J’i—ifi/7

ELEV. 308.0" ¢

F.A. PROJECT NO. STBG-0024(083)

ASSUMED LIVE LOAD =-----=-=======mmmmmmmmoommmooooooe HL-93 OR ALTERNATE LOADING.
DESTGN FILL -----=m-mmmmmmmmmmmoommmomooooo s 20.2 FT.

FOR OTHER DESIGN DATA AND GENERAL NOTES, SEE SHEET SN.
3" WEEP HOLES INDICATED TO BE IN ACCORDANCE WITH THE SPECIFICATIONS.

CONCRETE IN STAGE 1 OR STAGE 2 CULVERT TO BE POURED IN THE FOLLOWING ORDER:
1. WING FOOTINGS, CURTAIN WALLS AND FLOOR SLAB INCLUDING 4”0OF ALL VERTICAL WALLS
2. THE REMAINING PORTIONS OF THE WALLS AND WINGS FULL HEIGHT FOLLOWED BY ROOF SLAB AND
HEADWALLS.

THE RESIDENT ENGINEER SHALL CHECK THE LENGTH OF CULVERT BEFORE STAKING IT OUT TO MAKE CERTAIN
THAT IT WILL PROPERLY TAKE CARE OF THE FILL.

DIMENSIONS FOR WING LAYOUT AS WELL AS ADDITIONAL REINFORCING STEEL EMBEDDED IN BARREL ARE SHOWN
ON WING SHEET.

AT THE CONTRACTOR’S OPTION, HE MAY SPLICE THE VERTICAL REINFORCING STEEL IN THE INTERIOR FACES OF
THE EXTERIOR WALLS AND BOTH FACES OF INTERIOR WALLS ABOVE THE LOWER WALL CONSTRUCTION JOINT. THE
SPLICE LENGTH SHALL BE AS PROVIDED IN THE SPLICE LENGTH CHART SHOWN ON THE PLANS EXTRA WEIGHT OF
STEEL DUE TO THE SPLICES SHALL BE PAID FOR BY THE CONTRACTOR.

STEEL IN THE BOTTOM SLAB MAY BE SPLICED AT THE PERMITTED CONSTRUCTION JOINT AT THE CONTRACTOR’S
OPTION. EXTRA WEIGHT OF STEEL DUE TO THE SPLICES WILL BE PAID FOR BY THE CONTRACTOR.

NO PRECAST REINFORCED BOX CULVERT OPTION WILL BE ALLOWED.

AFTER SERVING AS A TEMPORARY STRUCTURE THE EXISTING DOUBLE 10° X 7" REINFORCED CONCRETE BOX
CULVERT LOCATED AT THE SAME LOCATION AS THE PROPOSED CULVERT SHALL BE REMOVED. THE EXISTING
STRUCTURE IS PRESENTLY NOT POSTED FOR LOAD LIMIT. SHOULD THE STRUCTURAL INTEGRITY OF THE
STRUCTURE DETERIORATE DURING CONSTRUCTION OF THE PROPOSED CULVERT, A LOAD LIMIT MAY BE POSTED
AND MAY BE REDUCED AS FOUND NECESSARY DURING THE LIFE OF THE PROJECT.

THE CONTRACTOR SHALL PROVIDE INDEPENDENT ASSURANCE SAMPLES OF REINFORCING STEEL AS FOLLOWS: FOR
PROJECTS REQUIRING UP TO 400 TONS OF REINFORCING STEEL, ONE 30 INCH SAMPLE OF EACH SIZE BAR USED,
AND FOR PROJECTS REQUIRING OVER 400 TONS OF REINFORCING STEEL, TWO 30 INCH SAMPLES OF EACH SIZE
BAR USED. THE SAMPLE BARS SHOULD COME FROM STEEL ACTUALLY USED IN THE PROJECT AND THE SAMPLE BARS
SHOULD BE REPLACED BY SPLICED BARS AS SPECIFIED IN THE SAMPLE BAR REPLACEMENT CHART.PAYMENT FOR
THE SAMPLE BARS AND REPLACEMENT REINFORCING STEEL SHALL BE CONSIDERED INCIDENTAL TO VARIOUS PAY
ITEMS.

FOR LIMITS OF TEMPORARY SHORING FOR MAINTENANCE OF TRAFFIC, SEE TRAFFIC CONTROL PLANS.FOR PAY
ITEM FOR TEMPORARY SHORING FOR MAINTENANCE OF TRAFFIC, SEE ROADWAY PLANS.

TRAFFIC ON NC 24/27/73 SHALL BE MAINTAINED. IN ORDER TO MAINTAIN TRAFFIC THE CULVERT SHALL BE
CONSTRUCTED IN SECTIONS AS SHOWN ON THESE PLANS AS DIRECTED BY THE ENGINEER.

TRANSVERSE CONSTRUCTION JOINTS SHALL BE USED IN THE BARREL, SPACED TO LIMIT THE POURS TO A
MAXIMUM OF 7O FEET.LOCATION OF JOINTS SHALL BE SUBJECT TO APPROVAL OF THE ENGINEER.

A 3 FOOT STRIP OF FILTER FABRIC SHALL BE ATTACHED TO THE FILL FACE OF THE WING COVERING THE
ENTIRE LENGTH OF THE EXPANSION JOINT.

BED MATERIAL PLACED BETWEEN SILLS IN THE CULVERT SHALL PROVIDE A CONTINUOUS LOW FLOW CHANNEL
BETWEEN THE LOWER SILLS. THE MATERIAL SHALL BE NATIVE MATERIAL OR CLASS A RIP RAP TO SILL HEIGHT.
NATIVE MATERIAL CONSISTS OF MATERIAL THAT IS EXCAVATED FROM THE STREAM BED OR FLOODPLAIN AT THE
PROJECT SITE DURING CULVERT CONSTRUCTION. NATIVE MATERIAL IS SUBJECT TO APPROVAL BY THE ENGINEER
AND MAY BE SUBJECT TO PERMIT CONDITIONS. CLASS A RIP RAP MAY BE USED TO SUPPLEMENT THE NATIVE
MATERIAL. IF RIP RAP IS USED, NATIVE MATERIAL SHOULD BE PLACED ON TOP TO FILL VOIDS AND PROVIDE

A FLAT SURFACE FOR ANIMAL PASSAGE.

DETAILED DRAWINGS FOR FALSEWORK AND FORMS FOR THIS CULVERT TOP SLAB SHALL BE SUBMITTED. SEE
SHEET SN.

FOR CULVERT DIVERSION DETAILS AND PAY ITEM, SEE EROSION CONTROL PLANS.
FOR SUBMITTAL OF WORKING DRAWINGS, SEE SPECIAL PROVISIONS.
FOR FALSEWORK AND FORMWORK, SEE SPECIAL PROVISIONS.

FOR CRANE SAFETY, SEE SPECIAL PROVISIONS. CULVERT #7
FOR GROUT FOR STRUCTURES, SEE SPECIAL PROVISIONS. PROJECT NO., R-25308
Pl ACEMENT MONTLOMERY __ county
STZE LENGTH STATION: 381+64.00 -[ -
"3 672" SHEET 1 OF 11 REPLACES STRUCTURE 267
#4 7'_4” \\\\\\\HIII//,//
5 8 -6" \\\\\g@ﬁﬁﬁﬁo&’o@ STATE OF NORTH CAROLINA
- — SR DEPARTMENT OF TRANSPORTATION
5 9'-8 z SEAL z RALEIGH
7'-7" #7 10°-10" ::;_%.‘ 040769 C/J\S:
#g 12-0" %é%ggﬁﬁnfégg§§§
DocuSigned/g/ a7 P \\\\\\
TR T (G k™ DOUBLE 11 FT.X 9 FT.
H r_(Cn
- o -2BBSQABAD4004D3... CONCRETE BOX CUL\/ERT
Kimley»Horn 0
NOTE: 121° SKEW
SAMPLE BAR /F/%EPLACEMENT LENGTHS 421 gg%}?gﬁvm%szt;ggﬁgggtioo
THO SPLICE LENGTHS AND fy ¢ GOKsl. T EEREER et iLLE L — " or 1
. : DATE: NO. BY: :
DOCUMENT NOT CONSIDERED FINAL | ETiaZs il ein 20 ppaaits. | 3 s
UNLESS ALL SIGNATURES COMPLETED Z‘JL‘;’:;hf"i?iiL,‘iHTLT“Z;”ZZ;?Z:T‘LZ‘.‘T{;;1'?‘ 2 4l 11
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VERIFY CULVERT

LENGTH
- LENGTH OF CULVERT = 220’-0” (ALONG ¢ CULVERT) _
. 112’-0” (ALONG € CULVERT) T 108’-0” (ALONG € CULVERT) _
. +56% (ALONG € CULVERT) (STAGE 1) i 1046 (ALONG € CULVERT) (STAGE 2) _
115' - 0" | 105' - 0"
- SEE ROADWAY PLANS FOR ROADWAY WIDTH _
3/_6//
—————
L ROADWAY FILL SLOPE 2:1 (TYP.)
~ SR BN SEE “DETAIL A" FOR EDGE ml - 4°"5 Gl @ 3"CTs.
o K I \/BEAM DETAILS IN ROOF SLAB - ~{Toed - Lo 10"
4-#5 Gl @ 3"CTS. g ,' ! \ o) 9:
,, . I TRANSVERSE '\ ' ! . ' 3_#g S WING SLOPE S OREE
Sy 9778 SL @ STLTS. i ol CONST. JT. (TYP.) ! ol /L CONSTT @ 5"CTS. > yp s FILL 3 @D 3
' > ' d 2 . — -
! : 1’-11” (MIN. EXTENSION) Jlr J ! | * = *
v Z - " '4 m g | " I NEXXY i
*5 B2 @ 1'-0”CTS. Sz ! (TYP. ALL C1 FROM | Sl=22 *5 B2 @ 1'-0"CTS. | A DL A A
CIZHC STAGE 1 INTO STAGE 2) | N Eagys . | .
I FILL FACE ol2zo | | Slgzo | FILL FACE | & | &
| . =0 . =0 | I Y Y
: INLETINVERT || *5 Bl @ 1'-0"CTS. Cladg | | € émg ! *5 Bl @ 1'-0"CTS. || OUTLET INVERT | CONST. JT.——™1 .
| 307.7 STREAM FACE O @g% | | Slzlc : STREAM FACE 307.1 ! o a_ _/ 8 Sl
|
! C3> #8 Sl FLOW . = GRADE 0.277 ! N - I O I N\ \._ ._ ._ P ._ ._ ., N\
_ , | i
I " V
| @S"CTS ||| _ /. ________ rV:___| ___________ T e — — — — — — — T _ | _______ ! I
1 {Ree > | I - = : L I e &~ 1 : QA
~ - N ) \ < oo é)
| | / i NS | , | \ @1‘ : CONST. JT. | T |
-t ---1 ' L = / | :‘\l;STAGING | J Sl DETALL A
| 3”@ WEEP HOLES [ FL. 306.89’ \ ) _ | 2 SPA. @ 3"
| @ 10-07t CTS. = T % CONST. JT. 38 e | ©
tL. 306.88 “~ -~ ™__SEE “DETAIL B” FOR
FDGE BEAM DETAILS
IN FLOOR SLAB 4
NOTE INVERT NOTE INVERT| - - - =-=-=-- - - T T T T
ELEV CULVERT SECTION NORMAL TO ROADWAY - EXTERIOR WALL ELEV "
N \ @06 00 ',-\ DN
I "8 S1
g LENGTH OF CULVERT = 220’-0” (ALONG € CULVERT) _ CONST. JT, ——»
. 112’-0” (ALONG € CULVERT) 108’-0” (ALONG € CULVERT) _ I : I
. 115-6” (ALONG € CULVERT) (STAGE 1) T o 104’-6” (ALONG € CULVERT) (STAGE 2) _ & I &
| R cee ! 00 o o |
. SEE ROADWAY PLANS FOR ROADWAY WIDTH R " e e "
3/_6” * 3” @ 3” *
l———— — - -«
c 30 -~ -L- ROADWAY FILL SLOPE 2:1 (TYP.) K BONEE
8 —_— |—
g g 30 =W //{éi/// N Pt -0 | 1-0" |
S SEE “DETAIL A" FOR EDGE ml AT Bl @ STLS.
3 }7:_:.—.—.—.: o y I \/BEAM DETAILS IN ROOF SLAB e— s
o 4-#5 G1 @ 3“CTS. S / | \ &
o I 1
: L 3-#8 S1 @ 5“CTS N I TRANSVERSE I‘ | " N I CONST. JT 318 "Slﬂ DETALL B
o Ko e o> " “OJ, CONST. JT. (TYP.) \ ! / “OJ, /i e @ 5"CTS. »waedf @ 2 sPA. @3
S . 1L \— I =y T — 7 _
g EOT A | —F=" N ;
t' — L6 : ! 111 (MIN. EXTENSION) | J S CULVERT #7
> ~l<3 & | (TYP. ALL CL FROM T 5|<S B
. #4 B3 @ 1-0"CTS. olgY © : Sy o #4 B3 @ 1'-0”CTS. _
c " EA. FACE STAGGERED O %ng : STAGE 1 INTO STAGE 2) : c|> %ggg | EA.FACE STAGGERED | PROJECT NO. R 25308
a J OO W N OOl
< N|[E<gTwn N =
elem® | | elen? ) MONTGOMERY  coOuNTy
OlaeTE | Slee™ e, STATION: 381+64.00 - -
B FLOW N GRADE 0.27% ! T(TL ©
p 3-%8 Sl ! - ! ’ | SHEET 2 OF 11
Z @ S57CTS. | _________________—_V:____| ___________ - - = — — — — — — I— o ________. N g,
g ::l'_' P I - - \\ : Z Pl S\\\BQ:‘Y:ECS:QSO{:Z/’// STATE OF NORTH CAROLINA
S i ol | ! | | ol ! CONST. JT et SEEETA DEPARTMENT OF TRANSPORTATION
E S : M l ; SEAL g RALEIGH
5 O / ' | FSTAGING J E;‘%'-,. 040769 .:.(05:
3 . EL. 306.89 ' / CONST. JT. 3-#8 SI %O“-.,NG.NE&-'@\\\\
; B L. 306.88'—/ ~. M @ 5"CTS. AU NI
g o o ~___-" SEE “DETAIL B’ FOR [ Mii"lﬁlai%}lw\\ 12/20/2018 DOUBLE ].]. I:Tn >< 9 I:Tn
2 FDGE BEAM DETAILS
3 IN FLOOR SLAB CONCRETE BOX CULVERT
: CULVERT SECTION NORMAL TO ROADWAY - INTERIOR WALL Kimley»Horn 121° SKEW
< 421 Fayetteville Street, Suite 600
X Raleigh, NC 27601-1772
- Phone (919) 677-2000 NC LICENSE # REVISIONS SHEET NO.
S| DRAWN BY:__D.D.LOWERY DATE:__12/18 e st . s 2 9 esF“ I 2R pate: N0 Br: DATE: CoT-2
S| CHECKED BY:_P.D. COOKSEY DATE:__12/18 DOCUMENT NOT CONSIDERED FINAL :?FEQL" ‘Zi%%ﬁi?:ﬁg?,nfegsél‘%eﬁz‘é toprepe: ihones BBt vt | 3 et
S| DESIGN ENGINEER OF RECORD: A.L.PHILLIPS  DATE:_ 12/18 UNLESS ALL SIGNATURES COMPLETED Tk Ry ol T St o 2 7 11
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28'-10%"
- -
o o
— . 6" BEVEL =
b @ (UPSTREAM ONLY) A A
™ Y
: % N/ i N i :
" 0
o o
12'-10" 12'-10"
< - - - <
o gl =
iR 0 < - . 3
= 17-24" 24" - 474" 1" © =
t—-1 -—] E)‘l
M N
o o o .
B | Y Y Y
- =
Pl o N Wl
$ ;c.oI i.oI 7
Yy -~ — - Y
3”@ WEEP HOLES (TYP.)
END ELEVATION NORMAL TO SKEW
FOR SILL DETAILS, SEE SHEET CO7-8 & COT7-9.
247-9" VERIFY CULVERT SIZE,
- Ny - oy .. NUMBER OF BARRELS,
0, e 11-0 i 11'-0 R il AND SILL DIMENSIONS
L i T4 TCT @ 1POTCTS. (TYP) - < . 2"HIGH BEAM BOLSTERS P APPLICABLE
o #g Al % 14'/4”HIGH C.H.C.U. $B.8. @ 407L TS, : CONST. JT.
pl \ / #5 A300 F\Jld (TYP.)
A —=" :- - - - - - - | / S
: i e S S | S Y 8 10
3 A -
é ;_‘»/ 47 TYP, Z#g A100 \T‘/ 7\ 5' \‘j:‘ 7\
S &
3 r r .
2 M *5 BI % ALL CONTINUOUS At 27cL. =
< 1INC «5 g2 HIGH CHAIR UPPER g iin i >
o Y %4 B3 | B
g (C.H.C.U.) @ 3'-0 e S| =
3 ‘ CTS. 4 5 § . %
< N - J — (@)
X ks . Nl . 5
1;‘5 ~l e 2ct | e (Ll @g i T CULVERT; R
~ 1 2= * > PR T N -
9 - | |22 CLe |3 3 OJEC 0.
: 2= | ‘ = ~ 2 MONTGOMERY COUNTY
g %E o *15'/4”HIGH C.H.C.U. 4 1-0” 3" WEEP HOLES_\ N STATION. 381+64 OO _|__
5 ol L ] <—>‘ (TYP.) N : o
N Ut O -
3 T %6 A200 E\Jl 1 ! | Y SHEET 3 OF 11
8 L L A— — P D S MR == S S P . ; @T \\\g«v\gAﬁo’;Z,/ STATE OF NORTH CAROLINA
9 i . X \\\\\% O?E Sio%e /2
. X J Z#Es 100 ] LE%EI\SA%TLED 5 SEALAV ....7:5 DEPARTMENT OI-'RALE'I;GFEANSPORTATION
5 1 w6 A2 o " Tph WO G S
§ M < #4 “*C"@ 6”"CTS. (TYP.) - 2///% /.\'GINE.?’,Q.;\/\>Q$S
é DocusSig /:/b /1, P\’\\ \\\\\
L M}/;D’A’i' 1152072018 DOUBLE ].1 FT.: >< 9 I:—l_n
5 2. Prillips
RIGHT ANGLE SECTION OF BARREL CONCRETE BOX CULVERT
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*6 Al01 THRU #®6Al127
@ 6" CTS.
(BOTTOM OF ROOF SLAB) - 6"

4_
*6 A301 THRU *6 A327
@ 6" CTS. -L-
(TOP OF ROOF SLAB) \
2-%6 A127 OR \ - 2
"6 A327 SPLAYED %_—_—_—_—_—_—_—_—_—_—;—:_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—%—,_—_—_4_—_—_—_(_—_—_—_—_
IN CORNER : I >
@ EQ. SPA. N
4-#5 Gl @ 3” CTS.
"IN HEAD WALL
R STAGING CONST. JT.
=
z 3-#8 Sl @ 5” CTS. %\
N BOTTOM OF ROOF SLAB
SO & TOP OF EDGE BEAM
m
121°-00'-00" 7 oM
€ CULVERT =g NN 121°-00°-00
/ = g
- - - - - _ - 1 - —_" """ " Y- Y- - - - —_ -  ——_  —_  —_ —_ _—_ _—__—_—__—_—__—_—_—__—_—Y|© .:::::: - - - - - - - - - - - - - - - - - - - - - - - - - - I/ /T I
N %5 \
—Z STA. 381+64.00 -L-
Z
T =
D:t
_—3-%8 S1 @ 5” CTS. o
{  BOTTOM OF ROOF SLAB n
ICI\QJV
. 2-%6 A127 OR
& %6 A327 SPLAYED
____________________ —— v 5 ] I | S IN CORNER
=== == JT ——————————————————————————————————————— F|l— = —F = =1 @ EQ. SPA.
7 ' N
o
230-%6 Al @ 6” CTS. - CORNER BARS .
N\ EXTERIOR WALLS (STAGE 1) ' #6 A10l THRU #6 A127
(SEE BARREL SECTION) @ 6" CTS.
3% DIST. TO FIRST || 201-#6 A100 @ 6” CTS. (BOTTOM OF ROOF SLAB) ||, (BOTTOM OF ROOF SLAB)
#6 A100 OR *6 A300 201-#6 A300 @ 6” CTS. (TOP OF ROOF SLAB) e #6 A301 THRU *6 A327
@ 6" CTS.
(TOP OF ROOF SLAB)
112'-0” (ALONG € CULVERT) J_S'—e"
[t -1
115'-6" (STAGE 1)
- -
(ALONG € CULVERT)
220'-0” (TOTAL LENGTH ALONG € CULVERT)
[t g
CULVERT #7
PROJECT NO. _R=-25308B
MONTGOMERY COUNTY
STATION: 381+64.00 -L -
SHEET 4 OF 11
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*¥6 A201 THRU *6 A227
@ 6” CTS.
(TOP OF FLOOR SLAB)

6//

#6 A401 THRU #6 A427

NO TE

SEE SHEET CO7-4 FOR SKEW TRIANGLE.

@ 6” CTS. -L-
(BOTTOM OF FLOOR SLAB)
NS
2-#6 A227 OR \ \
#6 A427 SPLAYED o ) Y : \ \\ \
IN CORNER ( i >
@ EQ. SPA. \
230-%6 A2 @ 6“CTS. - CORNER BARS \
-
IN EXTERIOR WALLS (STAGE 1)
(SEE BARREL SECTION) > N\ N\
. ) | 23 3-#8 S1 @ 5” CTS. )
_—3-%8 SI @ 5" CTS, . TOP OF FLOOR SLAB
TOP OF FLOOR SLAB <9 & BOTTOM OF EDGE BEAM
m
121°-00"-00" o0 121°-00"-00"
C CULVERT ~ o NN\
/ Z =
(@) |—||_|
e — = = = = = = = i e l— = = e l—li—T——— r—
Nhvie \
N e /
pA 1'-0" 232-*4 B3 @ 1'-0” CTS. STAGGERED EE STA. 381+64.00 -L-
(EA. FACE) (STAGE 1) (SEE BARREL SECTION) g?
D
[
Ll ~
%,
-
H‘ STREAM FACE (EXTERIOR WALLS) (STAGE 1) A Y ) IN CORNER ® EQ. SPA.
R \ \ AN\
3 \
L \ 116-#5 B2 @ 1'-0” CTS. L o
FILL FACE (EXTERIOR WALLS) (STAGE 1) '
@ #6 A201 THRU #6 A227
@ 6” CTS.
3¥%,"DIST. TO FIRST - 201-%6 A200 @ 6” CTS. (TOP OF FLOOR SLAB) |, (TOP OF FLOOR SLAB)
#6 A200 OR *6 A400 201-%6 A400 @ 6” CTS. (BOTTOM OF FLOOR SLAB) 6,,J %6 A401 THRU #6 A427
@ 6" CTS.
(BOTTOM OF FLOOR SLAB)
B 112'-0” (ALONG € CULVERT) »Ls'—e"
115'-6” (STAGE 1)
—
(ALONG ¢ CULVERT)
220°-0” (TOTAL LENGTH ALONG € CULVERT)
|} -
NOTE: FOR S2 BARS IN THE FLOOR SLAB & WING FOOTINGS, CULVERT #7
SEE SHEET COT7-10.
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SEE SHEET COT7-4 FOR SKEW TRIANGLE.
#6 A101 THRU #6 Al127
@ 6” CTS. 6"
(BOTTOM OF ROOF SLAB) >L 179-#6 Al100 @ 6” CTS. (BOTTOM OF ROOF SLAB) - 33/4”DIST. TO FIRST
#6 A301 THRU ®¥6 A327 179-*6c A300 @ o” CTS. (TOP OF ROOF SLAB) #6 A100 OR *o6 A300
@ 6” CTS.
(TOP OF ROOF SLAB) ~ @
%
ZOL
| /
____________ \ |\ - \ - - - _ r
2-#6 A127 OR — = — — — 7 - — — — — — — — — = o B Sy w o (e % A
*6 A327 SPLAYED &N \/é
IN CORNER n
@ EQ. SPA. \ 3-#8 S1 @ 5” CTS. A
/ BOTTOM OF ROOF SLAB < 208-%¥6 Al @ 6” CTS. - CORNER BARS VO %
\ / & TOP OF EDGE BEAM ' IN EXTERIOR WALLS (STAGE 2) 3-#8 S1 @ 5” CTS. < :6\
(SEE BARREL SECTION) \ BOTTOM OF ROOF SLAB % 5.
4 \ %
= >
5 %
121°-00'-00" ||:| 121°-00'-00" Z
NN\ O Z ¢ CULVERT 7
____________________________________ Smg__________________________________ \ g
____________________________________ B _____/_____________________________
- - T T - T T T = —— = —— ] Y —— e -—-—-—-——----"-——--""”" =~ | ———— - —— - T - —— |1 T —— - ——
———————————————————————————————————— NIEEEEES e e e e S EEE
< S
m <
STA. 381+64.00 -L-
Lol
% 4-#5 Gl @ 3“CTS.
STAGING = IN HEADWALL
CONST. JT.
< 2-*o Al27 OR
| N *o A327 SPLAYED
) ) IN CORNER
- - - - - - - - - - - - - - - - . - - - T T ————— ::‘:::i_—_—_—_—‘_ it ) s ———————— ———— @ EQ. SPA.
5 ' \
#6 A101 THRU *®#6 Al27
@ 6" CTS.
6" (BOTTOM OF ROOF SLAB)
——<
#6 A301 THRU *6 A327 @
3 @ 6" CTS.
¥ (TOP OF ROOF SLAB)
S 3.6 104’-6" (STAGE 2)
3 - >l _
= (ALONG ¢ CULVERT)
=
@ 108°-0” (ALONG € CULVERT)
B [t -
S 220'-0” (TOTAL LENGTH ALONG ¢ CULVERT)
= -« =
X CULVERT #7
: ROOF SLAB PLAN - STAGE 2
PROJECT NO. _R-25308B
(o)
g MONTGOMERY COUNTY
S
STATION: 381+64.00 - -
2 SHEET 6 OF 11
2 \\\\\\uuu,, .,
(=} S QL‘\'\ CARO “, STATE OF NORTH CAROLINA
5 SRR TN
s S50 X% 4 DEPARTMENT OF TRANSPORTATION
?_ = ¢ SEAL ¢ B RALEIGH
o 5:% 040769 CO:E
> - %, s N
3 ’/,/O@'-.f\ /VGINE?’E{;;/\% \5\ S T A G E 2
Pt N\
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SEE SHEET CO7-4 FOR SKEW TRIANGLE.
#6 A201 THRU #6 A227
@ 6" CTS. 6"
(TOP OF FLOOR SLAB) >£ 179-#6 A200 @ 6” CTS. (TOP OF FLOOR SLAB) - 433/4”DIST. TO FIRST
#6 A401 THRU #6 A427 179-#6 A400 @ 6” CTS. (BOTTOM OF FLOOR SLAB) #5 A200 OR *6 A400
@ 6" CTS. B
(BOTTOM OF FLOOR SLAB)
“L- 105-#5 B2 @ 1’-0” CTS.
5 FILL FACE (EXTERIOR WALLS) (STAGE 2)\
/
y o
2-%6 A227 OR 5 i ?
*6 A427 SPLAYED 105-#5 Bl @ 1'-0” CTS.
IN CORNER STREAM FACE (EXTERIOR WALLS) (STAGE 2)
@ EQ. SPA. \ 3-#¥8 S1 @ 5” CTS.
/ TOP OF FLOOR SLAB %)
; & BOTTOM OF EDGE BEAM 3-8 S| @ 5” CTS. 6\:
\ TOP OF FLOOR SLAB <G\%
) @-_
3 D)
zZ >
s %
o _ r_ ” H o _ ’ _ "
121°-00'-00 S 52 C CULVERT 121°-00’-00
Ll =
\ 8 o /
N — — - - — — — — — — — < dg — — — — — — — I ...._.
\ H %m 1/_0//
<Eq_ -
STA. 381+64.00 -L- \ ﬁv 210-#4 B3 @ 1'-0” CTS. STAGGERED 1’-0"
STAGING L] (EA. FACE) (STAGE 2) (SEE BARREL SECTION)
\ /CONST, JT. ~
2-%6 A227 OR
\ #6 A427 SPLAYED
b y ¢ IN CORNER
O\ \ @ EQ. SPA.
\ s \
o #6 A201 THRU *®#6 A227
@ 6” CTS.
6" (TOP OF FLOOR SLAB)
A
#6 A401 THRU *®#6 A427
@ 6” CTS.
(BOTTOM OF FLOOR SLAB)
- 208-*¥6 Al @ 6” CTS. - CORNER BARS
IN EXTERIOR WALLS (STAGE 2)
(SEE BARREL SECTION)
3'-6" 104'-6” (STAGE 2)
- >l -
c (ALONG € CULVERT)
9
S 108°-0” (ALONG € CULVERT)
3 a .
% 220'-0" (TOTAL LENGTH ALONG ¢ CULVERT)
. = -
3
. FLOOR SLAB PLAN - STAGE 7
S NOTE: FOR S2 BARS IN THE FLOOR SLAB & WING FOOTINGS,
~ HEET 1-10.
X SEE SHEET CO7-10 CULVERT 47
[0
5 —
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BAR TYPE [ BILL OF MATERIAL
STAGE 1
N BAR | NO. [SIZE [TYPE| LENGTH | WEIGHT | BAR | NO. [ SIZE [TYPE| LENGTH | WEIGHT | BAR | NO. [ SIZE [TYPE] LENGTH | WEIGHT | BAR | NO. [ SIZE [TYPE| LENGTH | WEIGHT
< < Al [ 460 6 1 7'-10" 5,412 | A206 | 2 6 |STR| 19°-9” 59 A315 | 2 6 | STR| 12'-3” 37 Ad24 | 2 6 | STR |—4'-9" 14
{"-0" A A A2 | 460 6 7-7" 5,239 |A207| 2 6 | STR| 18-11” 57 A316 | 2 6 | STR| 11'-5 34 A425 | 2 6 | SFR| 3-11" 12
L A208 | 2 6 | STR| 18'-1" 54 A31T | 2 6 | STR| 10-7” 32 A426 | 2 6 TSTR| 3-1 9
Jr — % ®6 D" . a00| 201 6 [STR| 244 | 7,346 [A209] 2 6 | STR]| 17-3” 52 A318 | 2 6 | STR| 9-9 29 7427 6 6 |STR]| 2-3" 20
DOWEL (TYP.) - o A101 | 2 6 | STR| 23-11” 72 A210 | 2 6 | STR]| 16'-5” 49 A319 | 2 6 | STR| 8-11” 27
! mi‘%m VERTICAL LEC— <| « A102 | 2 6 |STR| 23-1" B9 | A211 | 2 6 |STR| 15-7" 41 [a320] 2 6 |[STR| 8-1" 24 BL-1 232 5 [sSTR[ 12-0” | 2,904
“ “ A103 | 2 6 |STR| 22/-3" 67 a212 | 2 6 | STR| 14-9~ 44 A321 | 2 6 |STR| 7°-3" 22 B2 | 232| 5 |STR| 8-4" 2,016
6" RAD. Al04 | 2 6 | STR| 21'-5” 64 213 | 2 6 | STR| 13-11” 42 A322 | 2 6 | STR| 6'-5 197 | B3 [232] 4 [stR| 12/-0” 1,860
f Y Y Ta05| 2 6 | STR]| 20'-7" 62 a214 N2 | 6 [STR| 13-1” 39 A323 | 2 6 |STR| 5-1” 17
/ \ / / . A106 | 2 6 |STR| 19-9~ 59 a215 | 2 6 |STR]| 12-3" 37 A324 | 2 6 |STR| 4-927| 14 ct | 575 4 |STR]| 25-2" | 9,667
i NV A10T | 2 6 |STR| 18-11" 57 ERE STR | 11'-5” 34 A325 | 2 6 |STR| #“1” 12
i AL | 2-11Y/5" Al08 | 2 6 | STR| 18'-1” 54 A1T | 2 6 R| 10-7" 32 A326 | 2 6 |STRT 3-1” 9 DI | 6 6 | STR| 2'-5” 22
L =Z _2 LAYERS OF 30 I_B 1_2n r_Qu /§ 1_2u I_Su
S P S OOF NG FELT To o A109 | 2 6 | STR]| 17-3 52 A218 | 2 6 | STR_9-9 29 A327T| 6 6 TR| 2'-3 20 D2 | 6 6 |STR| 3-5 31
= SREVENT. BOND (TYP.) A2 | 27T AMIO| 2 | 6 |[STR| 16-5" 29 |A219] 2 | 6 |STR| &~ 21
AL | 2 6 |STR| 15-71” 47 A220 | 2 6 |STR| 8-1 24 7400 | 201 6 [ STR| 24-4" | 7,346 | G1 4 5 | STR| 28-5" 119
SECTION THROUGH SILL ati2 | 2 | 6 [STR]| 14'-9” 44 | a221] 2 6 |STR| 7-3" [~22 [adqoLf2 | 6 [STR]| 23-11" 72
% DOWELS MAY BE PUSHED INTO GREEN CONCRETE ALL BAR DIMENSIONS A3 | 2 6 | STR]| 13-11" 42 A222 | 2 6 |STR]| 6'-5 19~ fa402| 2 6 | STR| 23'-1” 69 St | 18 8 |STR| 28-5" 1,366
AFTER SLAB HAS BEEN FLOAT FINISHED. ARE OUT 1O OUT A4 | 2 6 |STR]| 13-1” 39 A223 | 2 6 |STR]| 5-1” 17 03| 2 6 | STR| 22/-3" 67
A5 | 2 6 | STR| 12'-3" 37 A224 | 2 6 | STR| 4-9 | 14 A40AN_ 2 6 | STR| 21-5” 64
All6 | 2 6 |STR| 11'-5” 34 A225 | 2 6 |STR| 3-11" 12 r05 | 2~] 6 |[STR| 20°-7~ 62
a7 | 2 6 |STR| 10-7" 32 A226 | 2 6 |STR]| 317 9 7406 | 2 | ™S [ STR| 19'-9” 59
A8 | 2 6 |STR]| 9-9” 29 A227] 6 6 | STR |-2'-3" 20 A407 | 2 6 RSTR| 18'-11" 57
A9 | 2 6 |STR]| 8-11" 27 A408 | 2 6 | STRJ 18°-1” 54
A120 | 2 6 | STR]| 8-1 24 A300] 201 | 6T STR| 24-4 | 7,346 |A409] 2 6 | STR | tu-3~ 52
a21 | 2 6 |STR]| 7-3” 22 A301| 2 6 | STR| 23-11" 72 Ad10 | 2 6 |STR| 16'-5¢ | 49
/ N \ a22 | 2 6 | STR| 6'-5 19 a302| 72 | 6 |STR| 23-1” 69 a1l | 2 6 | STR| 15°-7” 47
AM23 | 2 6 |STR]| 5-717 17 A3 2 6 |STR| 22/-3" 67 Ad12 | 2 6 | STR| 14-9” 74
. 11'-0” (TYP.) _ A24 | 2 6 |STR| 4'-9 14  MR304| 2 6 | STR| 21'-5” 64 Ad13 | 2 6 | STR| 13-11” 42
!_2 LAYERS OF 30 LB A125 2 6 STR 3-11" }2/ A305 | 2 © STR | 20'-7” 62 A414 2 © STR 13"-1" 39
ROOFING FELT TO A26 | 2 6 |STR]| 3-1 |79 A306 | 2 6 | STR| 19'-9” 59 Ad15 | 2 6 |STR| 12-3" 37
PREVENT BOND (TYP.) A2T | 6 6 |STR| 2-3="| 20 [a307] 2 6 |STR| 18'-11" 57 Adle | 2 6 |STR| 11'-5" 34 N
A308 | 2 6 |STR| 18-1 54 AIT | 2 6 |STR| 10-7” 32
2200] 201 | 6 [STIRT 24'-4” | 7,346 |Aa309]| 2 6 |STR| 17'-3" 52 Ad18 | 2 6 |STR| 9-9 29
2'-0"SILL A201 | 2 6 [STR]| 23-11" 72 A310 | 2 6 | STR| 16'-5” 49 A419 | 2 6 |STR| 8-11" 27
/ 0" STLL 7202 2 | & |STR| 23-1” 69 A3 | 2 6 | STR| 15'-7" 47 A420 | 2 6 | STR| 8'-1 24
7203 21 6 | STR| 22-3" 67 A312 | 2 6 | STR| 14-9” 44 Ad21 | 2 6 |STR| 7-3 22
7204} 2 6 | STR]| 21-5” 64 A313 | 2 6 | STR| 13-11" 42 a22 | 2 6 |STR| 6'-5 19
| | | | A205] 2 6 | STR] 20°-7" 62 A314] 2 6 | STR| 13-1 39 A4R23 | 2 6 |STR| 5'-7 17 REINFORCING STEEL LBS. 62,3
i
‘ ‘ ‘ ‘ BAR SIZE SPLICE LENGTH STAGE 1 QUANTITIES
"6 A200 29 CLASS. A CONCRETE
*6 A400 2'-9" @ : Y./FT. 4 C.Y.
B %6 D2 DOWELS @ X . *6 D1 DOWELS @ _ - — BARR 133 CY/RT C.Y
- 2"-0"MAX. CTS. g 2"-0"MAX. CTS. > Bl I'-9 WINGS, E 17.9 C.Y.
*4 B3 1-5" SILLS 1.2 C.Y.
ELEVATION #4 (1 1'-11" EDGE BEAMS 2.1 C.Y.
CULVERT STLL DETATLS - TINLET o e n
(LOOKING DOWNSTREAM) 2312 LBS.
1,0M_LBS.
63,386 L
220'-0” (TOTAL CULVERT LENGTH) _
112-0" . CULVERT #7
BACK FILL WITH STAGE 1 _, STAGE 2 __ PROJECT NO. _R=-25308B
NATIVE MATERIAL
TO SILL HEIGHT (TYP.) e MONTGOMERY
(SEE ROADWAY PLANS \ S il COUNTY
FOR MORE DETAILS)
‘ , — STATION:_381+64.00 -| -
% 2/_0// / 1210_00’_00” SHEET 8 OF ].].
INLET SILL STA. 381+64.00 -L- i,
FLOW \\\\OQ;\\:\ CA/?Q/”/ STATE OF NORTH CAROLINA
S 4*° cES S/ 0% Z
T e e S SR DEPARTMENT OF TRANSPORTATION
= ¢ O RALEIGH
—1'-0" l \ STAGING S i G
INLET SILL L CULVERT =%% ot
CONST. JT. . /’/%,sg".é\/VGINE?;?'.\g\\\\ S T A G E ].
\aN
N \ S DocuSigned by‘// L P\)\ \\
1-0" - :5 [ Goduons . PhL “12/20/2018 DOUBLE 11 FT.: >< 9 FT.:
- 2BB69ABAD4004D3...
(TYP.) CONCRETE BOX CULVERT
— o
PLAN VIEW SHOWING STIL [OCATIONS - STAGE I Kimley»Horn 121° SKEW
421 Fayetteville Street, Suite 600
Raleigh, NC 27601-1772
Phone (919) 677-2000 NC LICENSE # REVISIONS SHEET NO.
DRAWN BY: Dn Dn LOWERY DATE:M Ths doc ment, together wth the concepts ond desg_ns presenteth(:reOn as on NO- BY: DATE: NO. BY: DATE: C07_8
CHECKED BY:_P.D. COOKSEY DATE:__12/18 DOCUMENT NOT CONSIDERED FINAL ok ot proores. Fouat ol ond et fincy SR aetimenl o | 3 SHEETS
DESIGN ENGINEER OF RECORD: A.L.PHILLIPS  DATE:;_ 12/18 UNLESS ALL SIGNATURES COMPLETED ;:;;;h;°§;;fe;°H::;'=;;;1ss;;;s;;j;=;m'; 2 4 1
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DocuSign Envelope ID: 8B9BC7EB-CC4F-44C8-9C76-7DCODB54CC8 FEMA AS-CONSTRUCTED EXAMPLE Page 21 of 25

BAR TYPE B BILL OF MATERIAL
STAGE 2
N BAR | NO. E|[TYPE| LENGTH | WEIGHT | BAR | NO. | SIZE |[TYPE| LENGTH | WEIGHT | BAR | NO. | SIZE |[TYPE| LENGTH | WEIGHT | BAR | NO. | SIZE [TYPE| LENGTH | WEIGHT
< < Al | 416 | 6 1 7'-10" 4,895 [A206] 2 6 |STR| 19-9” 59 A315 | 2 6 | STR| 12'-3" 37 A424 | 2 6 | STR | -4-9” 14
{"-0" A A A2 | 416 ] 6 7-7" 4,738 |a207] 2 6 |STR| 18-11" 57 A316 | 2 6 |STR| 11-5" 34 A425 | 2 6 | S¥R| 3-11” 12
S, -~ A208 | 2 6 |STR| 18'-1” 54 AT | 2 6 |STR| 10-7" 32 Ad26 | 2 6 1STR| 3-1” 9
Jy sk wg D . A100 | 179 6 | STR| 24™42 | 6,542 |A209] 2 6 |STR| 17-3” 52 A318 | 2 6 |STR| 9-9” 29 A427 | 6 6 |[STR| 2-3” 20
DOWEL (TYP.) - AlO1 | 2 6 | STR| 23-11" 0 72 A210 | 2 6 |STR| 16'-5" 49 A319 | 2 6 |STR| 8-11" 27
! SA?(_%TS VERTICAL LEGC— <| « Al02 | 2 6 |STR| 23-1” B |21l ] 2 6 |STR]| 15-7" 47 | a320] 2 6 |STR| 8-1 24 BL-{210] 5 [sTR| 12'-0" | 2,628
“ “ AO3 | 2 6 |STR| 22'-3” 67 A212 | 2 6 |STR| 14-9” 44 A321 | 2 6 |[STR| 7-3” 22 B2 [210| 5 |STR| 8'-4” 1,825
6” RAD. At04 | 2 6 |STR| 21-5” 64 A213 | 2 6 |STR| 13-11" 42 A322 | 2 6 |STR| 6'-5” 197 | B3 210 4 |[STR| 12°-0" 1,683
f y ¥ A0S | 2 6 |STR| 20-7~ 62 A214 N2 6 |STR| 13-1” 39 A323 | 2 6 |[STR| 5-7” 17
/ J, / / . AO6 | 2 6 | STR| 19°-9” 59 A215 | 2 6 |STR| 12-3" 37 A324 | 2 6 |STR| 4-9 14 c2 |460] 4 |STR| 27-8~ 8,501
i NV AOT | 2 6 |STR| 18-11" 57 A216 | 2 B~ STR| 11'-5” 34 A325 | 2 6 |STR| z“1” 12
i AL | 2-11Y/" At08 | 2 6 |STR| 18'-1” 54 A217 | 2 6 R| 10-7" 32 A326 | 2 6 | STRT 3'-1” 9 D1 6 6 |[STR| 2-5” 22
L = _2 LAYERS OF 30 LB 1_2n r_Q /§ 1_2u I_Z
o COOFING FELT TO o AO9 | 2 6 |STR| 17-3 52 A218 | 2 6 | STRR_9-9 29 A327| 6 6 TR | 2'-3 20 D2 6 6 |STR| 3-5 31
= SREVENT. BOND (TYP.) A2 2T, AMIO| 2 | 6 |STR| 16-5" 29 | A219] 2 | 6 |STR| B~Il" 27
AL | 2 6 |STR| 15-7~ 47 A220 | 2 6 |STR| 8-1” 24 7400|1791 6 [ STR| 24-4” 6,542 Gl 4 5 | STR| 28-5” 119
SECTION THROUGH SILL Al |2 6 |STR]| 14'-9 44 | a221] 2 6 |STR| 7-37 | ~22 |as0L}2 6 |STR| 23-11" 72
sk DOWELS MAY BE PUSHED INTO GREEN CONCRETE ALL BAR DIMENSIONS Al13 2 b STR 13'-11" 42 A222 2 5 STR o’-5" 19 }»4’62 2 o STR 23'-1" 69 S1 18 8 STR 28'-5" 1,366
AFTER SLAB HAS BEEN FLOAT FINISHED. ARE OUT TO 0OUT Al14 | 2 6 |STR| 13-1” 39 A223 | 2 6 |[STR| 5-7” 17_~T»403]| 2 6 |STR| 22-3" 67
Al | 2 6 STR | 12'-3" 37 A224 | 2 6 STR | 4'-9” A4 A402N_ 2 6 STR | 21'-5” 64
All6 | 2 6 |STR| 11-5” 34 A225 | 2 6 |STR| 3-11" 12 A405 | 2~] 6 |[STR| 20°-7~ 62
AT | 2 6 |STR| 10°-7" 32 A226 | 2 6 |[STR| 317 9 7406 | 2 |™>S& [ STR| 19'-9” 59
All8 | 2 6 |[STR| 9-9” 29 A227 ] 6 6 |STR]"2'-3" 20 A4OT | 2 6 hSTR | 18-11" 57
Al19 | 2 6 |STR| s8-11" 27 A408 | 2 6 | STR] 18-1" 54
A0 | 2 6 |STR| 8-1” 24 A300| 179 | e~ STR| 24'-4~ 6,542 | A409]| 2 6 | STR | M-3” 52
A2l | 2 6 |[STR| 7-3" 22 A301 | 2 6 |STR| 23-11" 72 A410 | 2 6 | STR| 16°5% 49
/ N/ \ A22 | 2 6 |STR| 6'-5” 19 A302 6 |STR| 23-1” 69 A4l | 2 6 |[STR| 15-7” 47
A3 | 2 6 |STR| 5-7” 17 A3 2 6 |STR| 22'-3” 67 Ad12 | 2 6 |[STR| 14-9” 24
- 11'-0" (TYP.) _ A4 | 2 6 |STR| 4-9” 14 A304 | 2 6 |STR| 21-5” 64 Ad13 | 2 6 |STR| 13-11" 42
o LAYERS OF 30 LB AR5 [ 2 6 | STR 3/—11” 127 | a305] 2 6 |STR 20/—7” 62 Ad14 | 2 6 |STR 13/—1” 39
ROOFING FELT TO A6 | 2 6 |STR| 3-1" |7 9 A306 | 2 6 |STR| 19-9 59 Ad15 | 2 6 |STR| 12'-3 37
PREVENT BOND (TYP.) AM27 | 6 6 |STR]| 2:-3 20 A307| 2 6 |STR| 18-11" 57 Adl6 | 2 6 |STR| 11-5” 34 N
A308 | 2 6 |STR| 18-1" 54 AT | 2 6 |[STR| 10°-7" 32
A200 | 179 6 | SIRT 24-4" 6,542 | A309]| 2 6 |[STR| 17-3” 52 Ad18 | 2 6 |[STR| 9-9” 29
2'-0” SILL A201 | 2 6 FSTR| 23'-11” 72 A310 | 2 6 |STR| 16'-5” 49 A419 | 2 6 |STR| 8-11" 27
L oreTLL / 7202 2 | 6 |STR| 23-1” 69 A311 | 2 6 |[STR]| 15-7” 47 A420 | 2 6 |STR| 8-1” 24
7203 271 6 | STR| 22-3" 67 A312 | 2 6 |STR| 14'-9” 44 Ad21 | 2 6 |[STR| 7-3” 22
A2041 2 6 |STR| 21-5” 64 A313 | 2 6 |STR| 13-11" 42 A422 | 2 6 |STR| 6'-5” 19
‘ ‘ ‘ ‘ A705 | 2 6 |STR| 20-7” 62 A314 | 2 6 |STR| 13-1” 39 A423 | 2 6 |[STR| 5-7” 17 REINFORCING STEEL LBS. 56,268
y
‘ ‘ ‘ ‘ BAR SIZE SPLICE LENGTH STAGE 2 QUANTITIES
"6 A200 2’9" CLASS._ A CONCRETE
*6 A400 2'-9" ARRER @ 4. Y./FT., Y
#6 DI DOWELS ® N . #6 D2 DOWELS ®@ _ . - & 133 ¢ ¢
27-0" MAX. CTS. 27-0" MAX. CTS. > B 9 WINGS, E
#4 B3 17-5" SILLS
c FLEVATION #4 C1 1'-11" EDGE BEAMS
: CULVERT SILL DETAILS - OUTLET ToTAL
3 REINFORCING/STEEL
S (LOOKING UPSTREAM) BARREL SILLS &
4 GE BEAMS
0 WINCS, ETC.
: TOTAL
S
2 3 220’-0” (TOTAL CULVERT LENGTH) _
r 108"-0" CULVERT #7
L )
3 [ - _
¢ << STAGE 1  STAGE 2 _EQ%VFE%LATWEIR}HAL PROJECT NO., R-2530B
g g TO SILL HEIGHT (TYP.) Y MONTGOMERY COUNTY
z - (SEE ROADWAY PLANS _’TTP)
=) FOR MORE DETAILS) “
3 STATION: J381+64.00 -L-
CIQ 2/_0//
2 121°-00'-00" { OUTLET SILL—= SHEET 9 OF 11
3 STA. 381+64.00 -L- g,
‘g _ _ _ _ _ _ i _ __ i} _ i i} i} i} _ A\l /\;I—iwf\> \\\\\\\OQ.:.‘-E\)::ECS:/?/?Z/SZ//’I:% STATE OF NORTH CAROLINA
2 §ETon Y DEPARTMENT OF TRANSPORTATION
< Ye—— STAGING \ 1-0" = § SEAL i = RALELGH
5 \ CONST. JT. L € CULVERT gy MU i =
L_:>3 OUTLET SILL —2 //’/%."'-f\/\/emeeq"i\éz\\\\\ S T A G E 2
\ Z, \ \\\
6 S DocuSigned by‘// L P\)\ \\\
c - [Wﬁ?’lﬁ “12/20/2018 DOUBLE ].]_ FT.: >< 9 I:—l_n
: — CONCRETE BOX CULVERT
& _ o
é PLAN VIEW SHOWING STIL [ OCATIONS - STAGE 2 Kimley»Horn 121° SKEW
< 421 Fayetteville Street, Suite 600
x Raleigh, NC 27601-1772
© Phone (919) 677-2000 NC LICENSE # REVISIONS SHEET NO.
é DRAWN BY: Dn Dn LOWERY DATE:M Ths document together wth the concepts ond desg_ns presenteth(:reOn os on NO- BY: DATE: NO. BY: DATE: C07_9
S| CHECKED BY:_P.D. COOKSEY DATE:__12/18 DOCUMENT NOT CONSIDERED FINAL ek i vt preoored Reus ol tnproper” e’ ST adtument o | 3 SNEETS
S| DESIGN ENGINEER OF RECORD: A.L.PHILLIPS  DATE:__12/18 UNLESS ALL SIGNATURES COMPLETED ;:;;;h;°§;;fe;°H:;'=;;;;ss;;;s;;?=;m'; 2 4 1
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v

)

4-#4 74 4-#5 /3
2-%5 /2 2-#*5 /1

""" BARS @ 1'-0”CTS.
TOP OF FOOTING

C 1"EXP. JT. MATERIAL ————

11/_3//

S

PLAN W2

4-#4 V4 3-#4 V3

* S2 BARS @ BOTTOM OF
FLOOR SLAB AND FOOTING

8-#4 Hl 2-#4 H2
2-%#4 H3 14-#4 H4

12/20/2018

3" B 3-%4 V2 2-#4 V]
“W/"BARS @ 1'-0”CTS.
@_1”EXP.JT.MATERIAL———+1
A
~
e
Y
A
4
0
CONST.
JT.
'y
o S
ol ?
1]
4-#4 N4 3-#5 N3
3" 1. 3-#*6 N2 2-#6 NI _
“N“ BARS @ 1'-0“CTS.

DRAWN BY:_ _D.D.LOWERY DATE:

CHECKED BY:_P.D. COOKSEY DATE:

DESIGN ENGINEER OF RECORD:A.L.PHILLIPS DATE:

8-#4 H6 2-#4 HT

BAR TYPES BILL OF MATERIAL /]
\BAR | NO. [SIZE|TYPE| LENGTH |WEIGHT
ALL BAR DIMENSIONS ARE OUT TO OUT. \Hl 16 #/ STR 9/ -4" 100/
h2 4 #4 | STR | 6'-3" 17/
i H3 4 =4 | STR | 2'-10" g
2-%5 75 3-#5 76 5-%5 Z7 5-%5 78 5-%4 79 3" ! HA_ | 28 | =4 | 1 37237 3!
) “7" BARS @ 1'-0"CTS. ik 5 H5\ | 4 | *4 [ STR| 102" | /2T
TOP OF FOOTING > He \| 16 | #4 | STR | 17'-10" //191
J H7 4 =4 | STR | 12/-4" 33
H8 4 =4 | sTR| 6-3* |/ 17
! H [\28 | =4 | 2 3/-3" 61
s | e HIO | \4 #4 | STR | 18-5" /| 49
- - \ /
N1 4 | *6 3 11°-2" 67
N2 6\ | *6 3 9'-11/ 89
<:::> N3 6\| *5 3 8'-7" 54
T N4 8 \| *4 3 6'-10" 37
o N5 4 |\ *6 | 3 117/-4" 68
~ NG 6 |\*6 3 10"-9" 97
N7 8 | \*6 3 4-10" 118
) a3 N8 8 %5 3 | B-10” 74
e 1874 N9 | 8 | *d | 3 |/7-10" 42
N10 8 ¢4 | 3 |/ 6-10" 37
Z 22 22l 522 s \ __
' O Y O O O O S2 12 "6 \ STF}/ 6’0 108
<:::> . T1 6 =5 [\STR | 11-3" 70
IR R R SRR R RYRY T2 6 #5 | $7R | 19'-9~ 124
-3 CEEEEEEEER i
| | | in| 5| | | ~| o © vi | 4 | *4 |[SIR| 901" | 24
V2 6 =4 [/STR | 7'-10” 31
6" RAD. V3 6 | =4 [sT 6'-6" 26
\{ Yy ¥ ¥ v v9v £ 9Y ©“Y“' Y'Y\ V4 8 #4/ STs\\ 4'-10" 26
/ V5 4 #4/ | STR | 9'-4~ 25
A\ V6 6 | #*4 [ STR ]\ 8-9" 35
g > vi | 8 | %4 | STR [ \7-9" a1
V8 8 | f4 | STR| ‘6'-9” 36
o ) V9 8 |[/#4 [ STR| §-9” 31
Z1 6'-0 el Vio | 8 [/ ®4 [ STR| 4\-9 25
2| 5'-5" LT \
| N T e
PLAN WI Z4], 2'-10" o7 Z3 8/ | 5 | 4 4-9% 40
75| 6'-2" A 74 g #4 4 3-4"\ 18
76 oy 74 75 | /4 25 4 6'-9” \| 28
- — - 76 | /6 =5 4 6'-3" 39
7. 4°'-8 L z7 /10 | #5 4 5-3 55
78| 3'-9” T Z8 10 | ®5 4 4-4 |\ 45
79| 510" g 79 /| 10 | =4 4 3-47 |\ 22
L 2°"A4 V5 5°%4 V6 4-%4 V7 4-%4 VB 4-*4 V9 4-*4 VIO . 3 - - RETNFORCING STEEL 2148\ LBS
V'* BARS ® 1'-0“CTS. FaR 4 WINGS
0" - ) CLASS A CONCRETE
Ly 2" @ HK 4 WINGS 30.2 QY
2//
[«=——C 17EXP. JT. MATERIAL £ . 2 HEADWALLS 2.1 C
‘ !7 2 END CURTAIN WALLS 3.0 CY
— I 11 TOTAL 35.9 CY
N .
M \<#4 H10 'i 2 I8
o R O W BARS — ]
¥ HY 2| STREAM
< TP [} | ! e| FACE
s ] -
® o < "N BARS
< m ] CULVERT #7
A : : < FILL FACE
N V5| V6 V7 V8 V9 VIO | i = B
CONST. < " - w70 BARS O o PROJECT NO. R 25308
HE — JT. #"cwmﬂx}_j | o MONTGOMERY
I e e e e ===t~ | \ COUNTY
_S”] _S”] _S™] _S™] _S™] _S™] . % 1 g
NS dine—2 D __wr2 bl o _wel el No— \ Al / f _| —
( ] ¥ i STATION: 381+64.00 -L
= Y ] / W
] — T BARS SHEET 10 OF 11
M \\\\\\lllll/// /)
2-#g N5 3-%#6 N6 4-#6 N7 Ei, L S\\\OQ:.‘-‘\::ECS:/;\//;S?;/’I:@ STATE OF NORTH CAROLINA
. 4-#5 N8B 4-*4 N9 4-*4 NIO L3 SSFET s DEPARTMENT OF TRANSPORTATION
“N“ BARS @ 1'-0”CTS. g a%%% 3 é RALEIGH
ER A 0=
AL RAE WING DETAILS
/,O '~°/v e?;q.}' \\\\
ELE\/ATION W]. TYPICAL WING Docus'gn;:i C;_'NP\(\\\\\\\ FOF\)
SECTION [ Mi;jléi “12/20/2018
2BB69ABAD4004D3... C O N C R E —|— E B O X C U |_ \/ E R —|—
Kimley»Horn | = ¢ SLOPE = 23l
y 121° SKEW
421 Fayetteville Street, Suite 600
Raleigh, NC 27601-1772
Phone (919) 677-2000 NC LICENSE # REVISIONS SHEET NO.
. F-0102 NO. BY: DATE: NO. BY: DATE: CO7_1O
DOCUMENT NOT CONSIDERED FINAL | BfiFamms e an spnns, (4 3 T
UNLESS ALL SIGNATURES COMPLETED Zlf:frth°ilife,‘°H§Z'°Z;”issoZZe’f S.ZZ" 2 4 11
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LOAD AND RESISTANCE FACTOR RATING

(LRFR)
SUMMARY FOR REINFORCED CONCRETE BOX CULVERTS

12/20/2018

LOAD FACTORS:

DESIGN LOAD RATING FACTORS

LOAD TYPE FAMCATXOR FAMCITNOR
DC 1.25 0.90
DW 1.50 0.65
EV 1.30 0.90
EH 1.35 0.90
ES 1.35 0.90
LS 1.75 --
WA 1.00 --

NOTE:

RATING FACTORS ARE BASED ON THE STRENGTH I LIMIT STATE.

DISTANCE FROM LEFT END OF ELEMENT IS GIVEN FROM THE

EXTERIOR EDGE OF EXTERIOR WALL.

(#) CONTROLLING LOAD RATING

@DESIGN LOAD RATING (HL-93)
@DESIGN LOAD RATING (HS-20)

@LEGAL LOAD RATING % %
%% SEE CHART FOR VEHICLE TYPE

CULVERT #7

PROJECT NO.

R-25508

MONTGOMERY

STATION: 381+64.00

COUNTY

_|__

SHEET 11 OF 11

\\\\\\llllll//

S QLY\’\ CA/?O//"/ STATE OF NORTH CAROLINA
S Oty
S8 Ty 2 DEPARTMENT OF TRANSPORTATION
z %4%%% I RALEIGH
:;/’/-%O...‘ é\NGlNE?;Q:.-’.@(/i\\S S —|_ A N D A R D
/ “\ \\\\
[DO(ZE::"Z/;#L L P 1\2/20/2018 |_ R F R S U M M A R Y F O R

DOCUMENT NOT CONSIDERED FINAL

STRENGTH I LIMIT STATE
MOMENT SHEAR
2 .
o L o p o = L
o o o e) o o oe
22 z N 3| 5 TSE |G Isr | 3
= — < ol < S < O =z
< 1 L = << L ) Lo Ll
Ll < = % . — O = . — O = —
1 — O 220 " e O @) = Zu=z O O prd Zw=z prd
] O 5 o == T O =z pd Ll < =z = L << Wl L
Ll — O = g HH 2 Ll — H S ul o H S Ll =S =
> T HS zZ< Z = z >0 — > o WL L — > Lo W L L =
Lol Ll = ofe) s e o H <t < @) 1> H ol < @) 1> H ol O
— > =_ O == — L o m Ll — QO 1l o m Ll — Q1 (@)
HL-93 (INVENTORY) N/A @ 2.8 -- 1.75 2.18 1 BOTTOM SLAB 12.38 5.06 1 TOP SLAB 12.00
DESIGN HL-93 (OPERATING) N/A 3.60 -- 1.35 3.60 1 BOTTOM SLAB 12.38 6.55 1 TOP SLAB 12.00
LOAD
RATING HS-20 (INVENTORY) 36.000 @ 3.59 129.24 1.75 3.59 1 BOTTOM SLAB 12.38 0.22 1 TOP SLAB 12.00
HS-20 (OPERATING) 36.000 4,66 167.76 1.35 4.66 1 BOTTOM SLAB 12.38 8.06 1 TOP SLAB 12.00
SNSH 13.500 9.20 124.20 1.40 9.20 1 BOTTOM SLAB 12.38 18.03 1 TOP SLAB 12.00
SNGARBS? 20.000 1.7 143.40 1.40 1.7 1 BOTTOM SLAB 12.38 12.40 1 TOP SLAB 12.00
Ll
O SNAGRIS? 22.000 0.93 152.46 1.40 .93 1 BOTTOM SLAB 12.38 11.35 1 TOP SLAB 12.00
|_|
LE; SNCOTTS3 21.250 4,48 122.08 1.40 4.48 1 BOTTOM SLAB 12.38 8.86 1 TOP SLAB 12.00
Lj@ SNAGGRSA 34.925 3.92 136.91 1.40 3.92 1 BOTTOM SLAB 12.38 1.35 1 TOP SLAB 12.00
&)
E' SNSHA 35.550 3.85 136.87 1.40 3.85 1 BOTTOM SLAB 12.38 1.63 1 TOP SLAB 12.00
LEGAL 2
LOAD SNS6A 39.950 3.63 145.02 1.40 3.63 1 BOTTOM SLAB 12.38 1.15 1 TOP SLAB 12.00
RATING
SNSTB 42.000 3.43 144.06 1.40 3.43 1 BOTTOM SLAB 12.38 .76 1 TOP SLAB 12.00
TNAGRIT3 33.000 4.48 147.84 1.40 4.48 1 BOTTOM SLAB 12.38 8.41 1 TOP SLAB 12.00
TNT4A 33.075 4.50 148.84 1.40 4.50 1 BOTTOM SLAB 12.38 8.81 1 TOP SLAB 12.00
e
EL_',J TNT6BA 41.600 3.71 154.34 1.40 3.71 1 BOTTOM SLAB 12.38 7.45 1 TOP SLAB 12.00
<EI—|A
,ﬂjEE TNTT7A 42.000 3.81 160.02 1.40 3.81 1 BOTTOM SLAB 12.38 1.37 1 TOP SLAB 12.00
I
égv TNT7B 42.000 3.94 165.48 1.40 3.94 1 BOTTOM SLAB 12.38 8.00 1 TOP SLAB 12.00
D:Lu
= TNAGRITA 43.000 3.73 160.39 1.40 3.73 1 BOTTOM SLAB 12.38 1.35 1 TOP SLAB 12.00
TNAGT5A 45,000 3.49 157.05 1.40 3.49 1 BOTTOM SLAB 12.38 1.25 1 TOP SLAB 12.00
TNAGTS5B 45,000 @ 3.41 153.45 1.40 3.41 1 BOTTOM SLAB 12.38 0.21 1 TOP SLAB 12.00
-o" 11'-0” (TYP.) L9
(TYP.)
o
\I
A / N N\
S
o
| O
o BOX 1 BOX 2
(LOOKING DOWNSTREAM)
ASSEMBLED BY : D.D. LOWERY DATE : 12718
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FEMA AS-CONSTRUCTED EXAMPLE
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DESIGN DATA:

SPECIFICATIONS - = = = = = = = = = = - = - - - - A.A.S.H.T.0. (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

- AASHTO M270 GRADE 50W

- AASHTO M270 GRADE 50

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)

MATERTAL 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 2018 "“'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.

CONCRE TE:

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 ¥4“WITH THE FOLLOWING EXCEPTIONS:
TOP CORNERS OF CURBS MAY BE ROUNDED TO 1/5”“RADIUS WHICH IS BUILT
INTO CURB FORMS; CORNERS OF TRANSVERSE FLOOR EXPANSION JOINTS
SHALL BE ROUNDED WITH A '/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 '/4”RADIUS
WITH A FINISHING STONE OR TOOL UNLESS OTHERWISE REQUIRED ON PLANS.

DOWEL S

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

20,000 LBS. PER SQ. IN.
27,000 LBS.PER SQ. IN.

27,000 LBS.PER SQ. IN.

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, ADJUUSTMENTS 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 "” @ SHEAR STUDS FOR THE
¥, @ STUDS SPECIFIED ON THE PLANS. THIS SUBSTITUTION SHALL BE MADE AT
THE RATE OF 3 - " @ STUDS FOR 4 - ¥, @ STUDS, AND STUD SPACING CHANGES
SHALL BE MADE AS NECESSARY TO PROVIDE THE SAME EQUIVALENT NUMBER OF 7”@ STUDS
ALONG THE BEAM AS SHOWN FOR ¥;”@ STUDS BASED ON THE RATIO OF 3 - %" @
STUDS FOR 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 %e”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 YgINCH OR
EQUIVALENT FLAT SURFACE AT A SUITABLE ANGLE PRIOR TO PAINTING, GALVANIZING,
OR METALLIZING.

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

REV. 6-16-95
REV. 8-16-99

EEM (1) RGW REV. 5-7-03 RWW &) JTE REV. 10-1-11 MAA () GM
RWW W LES REV. 5-1-06 TLA &) GM REV. 12-17 MAA () THC

*FEMA REQUIREMENTS IN BLUE

STD. NO. SN




DocuSign Envelope ID: 15785142-5A45-4616-96FB-FE42D40EGBE1

FEMA AS-CONSTRUCTED EXAMPLE

Page 25 of 25

g PROJECT REFERENCE NO. SHEET NO.
N
R-25308 50
% ADD FEMA Klmley )) HO ROADWAY DESIGN HYDRAULICS
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AND DATE ] RIGHT-OF-WAY REV. - “‘Y\\ ..------.9[/" \\\\\\%\ AR ///’
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o _ CONST. REV. S Qe .\ = R .z
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