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BENCH MARK #38: SPIKE NAIL IN 6”"X 6”"BRIDGE BEAM; 167.93°' RT OF STA, 98+81.40 -Y2-; ELEV. = 2021.11
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FOR UTILITY INFORMATION, SEE UTILITY
PLANS AND SPECIAL PROVISIONS.

TOTAL STRUCTURE QUANTITIES

CLASS A CONCRETE

BARREL ®@ 1.28 CY/FT 97.3 C.Y.
WINGS, ETC. 13.9 C.Y.
SILLS 2.4 C.Y.

TOTAL 113.6  C.Y.

REINFORCING STEEL

BARREL & SILLS 10,994  LBS.
WINGS, ETC. 744  LBS.

TOTAL 11,738 LBS.
CULVERT EXCAVATION LUMP SuM
FOUNDATION COND. MAT'L. 93 TONS

F.A. PROJECT NO. 0028011

ROADWAY DATA

GRADE POINT ELEV. @ STA. 99+82.00-Y2- = 2022.33

BED ELEV. @ STA. 99+82.00-Y2-__________ = 2014.04

ROADWAY SLOPES = 2:1
HYDROGRAPHIC DATA

DESIGN DISCHARGE = 300 CFS

FREQUENCY OF DESIGN FLOOD = 50 YRS

DESIGN HIGH WATER ELEVATION ________ = 2021.3
DRAINAGE AREA = 0.33 SQ. MI.
BASE DISCHARGE (Q100) = 370 CFS
BASE HIGH WATER ELEVATION _________ = 2021.4

OVERTOPPING FLOOD DATA

LOCATION SKETCH

507-0"%

A

_ 24'-0"¢

91_6ut ‘
51'-0"% ~\ L 48'-0"

50'-0"% ) -~ 50°-0"t

OVERTOPPING DISCHARGE = 300 CFS
FREQUENCY OF OVERTOPPING FLOOD - = #50 YRS
OVERTOPPING FLOOD ELEVATION _____ = 2021.3 *

% SHOULDER POINT ELEV @ STA.100+50 -L-

"TTEXISTING |
STRUCTURE

DRAWN BY : ZCS
CHECKED BY : MGC

DESIGN ENGINEER OF RECORD :

PROFILE ALONG ¢ CULVERT

A

53'-0"

EXISTING
STRUCTURE

Y

APPROX.

/CS DATE :

NATURAL GROUND

SAMPLE BAR
REPLACEMENT
SIZE | LENGTH
#3 6'-2"
#4 7'-4"
%5 8'-6"
3 9'-8"
#7 10°-10"
%8 12'-0"
#9 13'-2"
*10 14'-6"
#11 15"-10"

NOTE:

SAMPLE BAR REPLACEMENT
LENGTHS BASED ON

30" (SAMPLE LENGTH)

PLUS TWO SPLICE LENGTHS
AND f, = 60ksl.

NOTES:
ASSUMED LIVE LOAD ---------- HL-93 OR ALTERNATE LOADING.
DESIGN FILL----------------- 4" MAX.; 4”MIN.

FOR OTHER DESIGN DATA AND NOTES, SEE STANDARD NOTES SHEET.
3" WEEP HOLES INDICATED TO BE IN ACCORDANCE WITH THE SPECIFICATIONS.
CONCRETE IN CULVERT TO BE POURED IN THE FOLLOWING ORDER:

1. WING FOOTINGS AND FLOOR SLAB INCLUDING 4~
OF 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.

TRANSVERSE CONSTRUCTION JOINTS SHALL BE USED IN THE BARREL, SPACED
TO LIMIT THE POURS TO A MAXIMUM OF 70 FT.LOCATION OF JOINTS SHALL
BE SUBJECT TO APPROVAL OF THE ENGINEER.

AT THE CONTRACTOR’S OPTION, HE MAY SPLICE THE VERTICAL REINFORCING STEEL
IN THE INTERIOR FACE OF EXTERIOR WALL ABOVE 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.

EEﬁNgULVERT DIVERSION DETAILS AND PAY ITEM, SEE EROSION CONTROL

FOR CRANE SAFETY, SEE SPECIAL PROVISIONS.

FOR SUBMITTAL OF WORKING DRAWINGS, SEE SPECIAL PROVISIONS.
FOR FALSEWORK AND FORMWORK, SEE SPECIAL PROVISIONS.

FOR GROUT FOR STRUCTURES, SEE SPECIAL PROVISIONS.

FOR EROSION CONTROL MEASURES, SEE EROSION CONTROL PLANS.
FOR TRAFFIC PHASING, SEE TRAFFIC CONTROL PLANS.

AT THE CONTRACTOR’'S OPTION HE MAY SUBMIT, TO THE ENGINEER FOR APPROVAL,

DESIGN AND DETAIL 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

nglggi%%z OPTIONAL PRECAST REINFORCED CONCRETE BOX CULVERT, SEE SPECIAL
Vv .

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 SPICED 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.

EXCAVATE 12 INCHES BELOW THE BOTTOM OF THE CULVERT AND REPLACE WITH
FOUNDATION CONDITIONING MATERIAL IN ACCORDANCE WITH ARTICLE 414 OF THE
STANDARD SPECIFICATIONS. FOUNDATION CONDITIONING MATERIAL SHOULD CONSIST
OF SELECT MATERIAL C V OR VI FOR CULVERTS.
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BOTTOM OF THE UNDATION CONDITIONING MATERIAL.BACKFILL UNDERCUT AREAS
WITH FOUNDATION CONDITIONING MATERIAL.
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dsﬂggyﬁ 52423@5 RALEIGH
SINGLE 12 FT.x 5 FT.
s CONCRETE BOX CULVERT
[ o s, 3 79°-39-00" SKEW
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LOAD FACTORS:

SUMMARY FOR REINFORCED CONCRETE BOX CULVERTS MAX | MIN
LOAD TYPE | FACTOR | FACTOR
STRENGTH I LIMIT STATE DC 1.25 0.90
MOMENT SHEAR DW 1.50 0.65
@ EV 1.30 0.90
wm @
o " o = o = L) EH 1.35 0.90
oo | 5 | « | 2| & i | & st | 2
< Z= E _E E p E h 2 ES 1.35 0.90
= b s = < H — OS2 " - OS2 =
- — O 20 n Sk &) o = =55 O o = =55 =z LS 1.75 -
] O H o ==z T O =z =z wJ << =z = (] << Ll
o — oL [ HiH w Ll — H Suwl == i >Sul == = WA 1.00 --
> T HS Z< Z|_L|_ =z >0 — > w o Vw wl — > o Vi = .
(N L LnJ,_ oXe) '—l<[0: (@] H << < @] 1> Ml g << o 1> il g (@)
1 > =T (&N >x <= — I o o Ll Ol o o Ll QO _wl (@)
HL-93 (INVENTORY) | N/A D 1.05 -- .75 | 1.06 1 TOP SLAB 6.67 | 1.05 1 TOP SLAB 0.33
DESIGN HL-93 (OPERATING) N/ A 1.36 -- 1.35 1.37 1 TOP SLAB 6.67 1.36 1 TOP SLAB 0.33 NOTE:
LOAD RATING FACTORS ARE BASED ON THE STRENGTH I LIMIT STATE.
RATING HS-20 (INVENTORY) | 36.000 | (2) 1.09 39.24 | 1.75 1.10 1 TOP SLAB 6.67 1.09 1 TOP SLAB 0.33
HS-20 (OPERATING) | 36.000 1.42 51.12 | 1.35 1.43 1 TOP SLAB 6.67 1.42 1 TOP SLAB 0.33
SNSH 13.500 2.29 30.92 | 1.40 2.29 1 TOP SLAB 6.67 2.84 1 TOP SLAB 0.33
SNGARBS? 20.000 2.14 42.80 | 1.40 2.14 1 TOP SLAB 6.67 | 2.59 1 TOP SLAB 0.33 ?OMMENTS’
L a
§ SNAGRIS2 22.000 2.29 50.38 | 1.40 2.29 1 TOP SLAB 6.67 2.84 1 TOP SLAB 0.33 ,
é; SNCOTTS3 27.250 1.31 35.70 | 1.40 1.32 1 TOP SLAB 6.67 1.31 1 TOP SLAB 0.33 X
u_,J@ SNAGGRS4 34.925 | (3) 1.27 44.35 | 1.40 1.27 1 BOTT. SLAB 6.67 1.39 1 BOTT. SLAB 0.33 .
(@)
Z | SNS5A 35.550 1.31 46.57 | 1.40 1.31 1 BOTT. SLAB 6.67 1.45 1 BOTT. SLAB 0.33
(V)
SNS6A 39.950 1.30 51.94 | 1.40 1.30 1 BOTT. SLAB 6.67 1.42 1 BOTT. SLAB 0.33
LEGAL SNS7B 42.000 1.30 54.60 | 1.40 1.30 1 BOTT. SLAB 6.67 1.42 1 BOTT. SLAB 0.33
LOAD
RATING | = | TNAGRIT3 33,000 1.62 53.46 | 1.40 1.62 1 BOTT. SLAB 6.67 1.80 1 BOTT. SLAB 0.33
|
—
3 TNT4A 33.075 1.57 51.93 | 1.40 1.57 1 TOP SLAB 6.67 1.58 1 TOP SLAB 0.33 @ CONTROLLING LOAD RATING
| TNTEA 41,600 1.36 56.58 | 1.40 1.36 1 BOTT. SLAB 6.67 1.47 1 TOP SLAB 0.33
=
A [ TNTTA 42.000 1.47 61.74 | 1.40 | 1.47 1 BOTT. SLAB 667 | 152 1 TOP SLAB 0.33 @DESIGN LOAD RATING (HL-93)
(ae
S | TNT7R 42.000 1.32 55.44 | 1.40 | 1.32 1 BOTT. SLAB 6.67 | 1.43 1 BOTT. SLAB 0.33 @DESIGN LOAD RATING (HS-20)
Q
= TNAGRI T4 43.000 1.57 67.51 | 1.40 1.57 1 TOP SLAB 6.67 1.58 1 TOP SLAB 0.33
o @LEGAL LOAD RATING * %
< | TNAGT5A 45.000 1.57 70.65 | 1.40 1.57 1 TOP SLAB 6.67 1.58 1 TOP SLAB 0.33
]
& [ TNAGTSSB 45.000 1.57 70.65 | 1.40 | 157 1 TOP SLAB 667 | 1.58 1 TOP SLAB 0.33 @EMERGENCY VEHICLE RATING
EMERGENCY EV2 28.750 1.61 46.29 | 1.30 1.61 1 TOP SLAB 6.67 1.75 1 TOP SLAB 0.33 * % SEE CHART FOR VEHICLE TYPE
VEHICLE (EV) | py3 43.000 | {4) 14 | 49.45 | 130 | 115 1 TOP SLAB 6.67 | 114 1 TOP SLAB 0.33
. 121_011 _
A / N\
PROJECT No.__A-00039CD
GRAHAM COUNTY
STATION: 99+82.00 -YZ2-
SHEET 2 OF 6
STATE OF NORTH CAROLINA
(3) o, DEPARTMENT OF TRANSPORTATION
Y & QL0 e , RALEIGH
STANDARD
BOX 1 g :
| ¥ LRFR_SUMMARY FOR
% <3
L RFR SUMMARY Sy tae S REINFORCED CONCRETE
Marstiogoightrl BOX CULVERTS
(LOOKING DOWNSTREAM) 2/18/2026 (NON-INTERSTATE TRAFFIC)
DOCUMENT NOT CONSIDERED FINAL
ASSEMBLED BY : ZCS DATE : 06721 < ALI;CS;ISNQ"{IUCI;]?ZSSQ/ISPLETED AL SH(E:IiTZNO.
— — REV IO/IB:TE - I?\A;if/GM | V\S/H'I\EALAéB(IONNC S2T8‘IS;_(§ 200 "%) - == % = = TOTAL
DRAWN BY : WMC 771 ‘ ,
CHECKED BY : GM o |REV-12/T MAA/THC r{‘ CORILD.HLIC(ITECI)\I4S)E4I7\165?:OCCI)§0275 2 2 SHE6ETS
1171172025 STFR. #]

X:\NCDOT\A-0009\Structures\A-O009CD\STR. *1 99+82.00 -Y2-\Final Plans\DGNs\411_003_A-0009CD_-SMU_CUO2.dgn

User:smassinople

STD. NO. LRFR5




ROADWAY FILL SLOPE 2:l

SEE ROADWAY PLANS FOR ROADWAY WIDTH
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LENGTH OF CULVERT = 76'-0"

Y

- 31,_0” e 451_011 _
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BAR TYPE BAR SCHEDULE
BAR | NO. |SIZE | TYPE] LENGTH JWEIGHT
N Al | 302 | ®4 | 5 | 8-6" | 1715
I A2 | 302 | ®4 | 5 | 7-11" | 1597
NOTES VERTICAL LEG A00 | 176 | #5 | STR | 12°-11" | 2371
AIOL | 2 | ®5 | STR| 11'-3" 23
MATERTAL EXCAVATED FROM THE EXISTING BED SHALL BE STOCKPILED FOR USE ) | & Al02 | 2 | *5 |STR| 8-11" | 19
IN THE PROPOSED CULVERT.BED MATERIAL MAY BE SUPPLEMENTED WITH CLASS B | 2 AtO3 | 2 | #*5 [STR| 6'-8" 14
RIP RAP AS NECESSARY.NATIVE MATERIAL SHOULD BE PLACED ON TOP TO PROVIDE S| S - —
A FLAT SURFACE FOR ANIMAL PASSAGE.BED MATERIAL IS SUBJECT TO THE APPROVAL 6"R. AlOd | ¢ 5 | STR] 4'-4 J
BY THE ENGINEER AND MAY BE SUBJECT TO PERMIT CONDITIONS.
Y A200 | 110 | *6 | STR | 12°-11" | 2134
THE ENTIRE COST OF WORK REQUIRED TO PLACE EXCAVATED MATERIAL OR A201 | 2 | "6 | STR| 10'-6" 32
SUPPLEMENTAL MATERIAL AS SHOWN ON THE PLANS SHALL BE INCLUDED 2202 2 | 76 T<TR | &-11° 51
IN THE CONTRACT LUMP SUM PRICE BID FOR CULVERT EXCAVATION. ¢ —
v/, A203 | 2 | *6 | STR| 3'-3 10
THE ENTIRE COST OF WORK REQUIRED TO CONSTRUCT THE SILLS SHALL BE INCLUDED 3/-3l/," A\
IN THE VARIOUS PAY ITEMS. 3-0V/," - Bl | 102 | ®4 | STR| 6'-8" 454
Cl | 80 | #4 | STR| 38-10" | 2075
D1 14 %6 STR 2'-1" 44
DIMENSIONS ARE OUT TO OUT 0 T8 T 5c <R 177 S
\ SPLICE LENGTHS CHART e+t tsst oo
__ BAR SIZE SPLICE LENGTH |+ — 1 1 1+ —— 1+
\ %O \\BII 34 ll_lou
— Cl #4 1'-10"
o=
/E?:s‘f /
\...
\---
O%oog O%C:
REINFORCING STEEL 10,994 LBS
. 22'-6" _ . _
2-0" | |
(TYP. EA.END)
/ N / N\
. 12°-0" R
- ]'2 _O - . 31_011 . 91_011 X
B 4'-6" . 3'-0" . 4'-6" R o
= T T - %6 D1 DOWELS @ 4°-0"CTS. | 6~
- — [(TYPY
9" ROOF INC FELT 1O ROOFING FELT TO 1'-0"
| | | Nl PROJECT NO.
S ' I I )
< : | 1 GRAHAM COUNTY
S ? 5 v F 1 b1 % =6 DOWEL (TYP.) AT A
y = s al MAXIMUM SPACING OF 4'-0” STATION: 99+82.00 -YZ2-
| = )
: AYERS OF :
SILL—/ \ \—T0P OF - . "’lg ROOF ING FELT TO SHEET 5 OF 6
(TYP.) LOW FLOW FLOOR SLAB TOP OF PREVENT BOND
#6 D]. DOWELS SILL (TYP.) “ (TYP.) FLOOR SLAB t » (TYP.) STATE OF NORTH CAROLINA
@ 3'-0”CTS. 26 D2 DOWELS LOW FLOW 6 D1 DOWELS DEPARTMENT OF TRANSPORTATION
@ 2'-0"CTS. SILL (TYP.) SR CA/?O[/"%, RALEIGH
6 D2 DOWELS S,
INLET/OUTLET ® 2'-0“CTS. SECTION THROUGH STLL
% DOWELS MAY BE PUSHED INTO GREEN CONCRETE
SILL ELEVATION INTERNAL SILL ELEVATION AFTER SLAB HAS BEEN FLOAT FINISHED. g ) § SINGLE 12 FT.X 5 FT.
D [ CONCRETE BOX CULVERT
@M,.@,. L .
S5FBCC2F3A4DC413... 2/18/2026
DOCUMENT NOT CONSIDERED FINAL
STILL DETAILS UNLESS ALL SIGNATURES COMPLETED REVISIONS SHEET NO.
DRAWN BY : ZCS DATE : _09/21 EneiEERs 2071 WTIC\;A,S&\RI?'C\;CN;INSETE%STE 200 |0 B DATE: No, B DATE: Cl-5
CHECKED BY : MGC DATE : __10/21 —‘ |§II_I—IEI(_7BgA)N4C763c8)})50% eﬂ 3 Jorar
DESIGN ENGINEER OF RECORD: ZCs DATE : _10/21 F CORP. LICENSE NO.: C-0275[2 4l 6

1/6/2026

X:\NCDOT\A-0009\Structures\A-O009CD\STR. *1 99+82.00 -Y2-\Final Plans\DGNs\411_009_A-0009CD_SMU_CU05.dgn
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3II

%

2-#4 74 2-*4 73
2-%4 72 2-%4 71

“Z'"" BARS @ 1'-0"CTS.
TOP OF FOOTING

A (:'I\l“ __ZZ3
Sl 224
E'\, 9:: s N4 Y i
Y ‘:x’:; / \\\ :
o .
& -
€ 1”EXP JT. /////
MATERIAL "
- r-3" -

2-%4 V4 2-%4 V3

2-%4 H3 12-*4 HA4

3" 2-%4 V2 2-%4 V]
"V BARS ® 1'-0"CTS.
C 1"EXP. JT.
MATERIAL
A
. 2-%4 H5 H3
<;) ",f' /"
" S
,, = ix :
] // H4 o
[Tavpo —
T
. < < -
5 <ZV4V3 V2 Vi ;Ir
';'j )
CONST. H1
JT. ] K
| D - =T - _.-
ol “ZN4 [ZN3 0 [2N2 T2 N1
—Y
N ]
o
:_.V
2-#4 N4 2-%4 N3
3" 2-#4 N2 2-%4 NI
“N'" BARS ® 1'-0"CTS.
ASSEMBLED BY : ZCS DATE : 09721
CHECKED BY MGC DATE : 10/21
DRAWN BY : CCJ 12/99 REV. 6713 MAA/THC
CHECKED BY : RWW 03700

#*4 “H" BARS @ 1'-0”CTS,

221 _'ESH

. 2-%#4 75 3-%4 76 3-%4 77 3-%4 78 _ 3"
“Z'""BARS @ 1'-0”"CTS.
TOP OF FOOTING
N\
o
—y 5
T A J
IS4
I
®y
10" . -
2" CL. - ., C 1”"EXP JT. S
—l<2"CL. ~— MATERIAL
7
\d?éi/
‘ J \\NII BARS /6\’*
v BAR57 1
STREAM ]
FACE .
L L Sal __Eall
¢ FILL FACE - -
CONST. 111 . 2
JT. l j © Py
‘ 11 /—z BARS ™| . PLAN Wl
/ -r
C ? \ 1 |
: \_‘“P'BARS
o (TYP.)
‘ N2
— -4—8”
SECTION - 2-%4 V5 3-%#4 Vo 3-#4 VT 3-#4 V8 _ 3"
“V*BARS @ 1'-0”CTS.
C 1”EXP, JT.
MATERIAL
' 2-%4 HI0 I
1 \ _
= .
< | \ ok
#I ul '—H7 \
| _H9 Ja—— }[
©|a (TYP.) 1
vl V5= V6 % v S| :
] #, l*?
Ol CONST. ™
| rHG _'/ JT.
I — P — | R ——— | R — oy 1l |
NSSL NGS N7: NBS é)“
—Y
_____________________ | A
©
:_'w
. 2-%4 N5 3-#4 N6 3-*4 N7 3-#4 N8 _ 3"

"N BARS @ 1'-0”CTS.

ELEVATION WI

BAR TYPES BILL OF MATERIAL
BAR | NO. |SIZE [TYPE]| LENGTH | WEIGHT
H1 12 | #4 | STR| 5-4" 43
S ) H2 4 #4 | STR | 4'-5" 12
s H3 4 #4 | STR| 2'-0” 5
S H4 24 | =4 1 3-3" 52
H5 4 #4 | STR | 5'-9” 15
! H6 12 | #4 [ STR| 7-10" 63
H7 4 #4 | STR| 6'-1” 18
1'-3" | 1"-2%" H8 4 | #4 | STR| 3-3" 9
H9 24 | =4 2 3-3" 52
x H10 4 #4 | STR | 8'-2" 22
(2) g
NS N1 4 %4 3 7'-2" 19
N N2 4 4 3 6'-5" 17
- N3 4 %4 3 5'-8" 15
N4 4 4 3 4'-10" 13
‘ 1/-3" ‘ 1-7" N5 4 4 3 7'-6" 20
N6 6 %4 3 6'-8" 27
|yl Ilel ez e N7 6 #4 3 5'-9” 23
A A A A A A A N8 6 #4 3 4'-10" 19
<:::> NN T1 6 #5 | STR | 7'-3" 45
NIENENENENENENEN T2 6 *5 | STR | 9'-9” 61
Pl N TN T
w| T| T ™ of vl S| ™ Vi 4 | #4 | STR| 5-2" 14
& RAD. V2 4 #4 | STR | 4'-5" 12
Y Y Y Y Y YV Y V3 4 #4 STR 3-71" 10
/ V4 4 %4 | STR | 2'-10” 8
a. V5 4 #4 | STR | 5'-3" 14
8" % V6 6 #4 | STR | 4'-7" 18
V7 6 #4 | STR | 3'-8" 15
V8 6 %4 | STR | 2'-10” 11
71, 3-11" 6"
72| 3'-5" | 6" Z1 4 4 4 4'-5" 12
73| > 11" e 72 4 %4 4 3-11" 10
- o DR Z3 4 Y 4 3'-5" 9
Z4], 2 -4" .87 74 4 | #=4 | 4 | 2-10" 8
75| 4'-1" | 6" Z5 4 %4 4 4'-7" 12
76| 31 70 e 76 6 54 4 4'-1" 16
- o DR Z7 6 %4 4 3'-6" 14
Z7], 3'-0" N 78 6 | *4 | 4 | 2-10" 11
28| 2'-4" 1.6 REINFORCING STEEL 744 LBS
FOR 4 WINGS
CLASS A CONCRETE
__;) HK 4 WINGS 1.2 CY
2 HEADWALLS 1.3 CY
<::> 2 END CURTAIN WALLS 1.4 CY
TOTAL 13.9 CY
ALL BAR DIMENSIONS ARE OUT TO OUT.
NOTE: _
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.
Gl BARS IN HEADWALL ARE INCLUDED
WITH THE BARREL REINFORCING STEEL.
PROJECT No.__A-0009CD
GRAHAM COUNTY

STATION: 99+82.00 -YZ2-

SHEET 6 OF 6

“‘..llllll'."
SRULLARY e,
eSS

S5FBCC2F3A4DC413...

2/18/2026

i

ENGINEERS 2 O
B

CORP. LICENSE NO.:

TGS ENGINEERS

SHELBY, NC 28150
PH (704) 476_0003

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED

W. MARION ST STE 200

CcC-0275

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

RALEIGH

STANDARD WINGS

FOR
CONCRETE BOX CULVERT
H = 5-0" SLOPE = 2:1l
75° SKEW

REVISIONS SHEET NO.
No|  BY: DATE:  |Nof BY: DATE: Cl-6
1 3 SHEETS
2 4 6

9/17/2025

X:\NCDOT\A-0009\Structures\A-O009CD\STR. *1 99+82.00 -Y2-\FinalPlans\DGNs\411_011_A-0009CD.SMU_CUO6.dgn
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BENCH MARK #38: SPIKE NAIL SET IN 6”“X 6“BRIDGE BEAM;
43 LT OF STA.11+45.00 -Y3A-; ELEV. 2021.11°

WOODS

90°-00'-00"

DG &

‘AIB;r/JS \\\\\ & __IB___---—_—-LB—— ——
B = - TS =I5
js—1B TBT5— CARVER BRA ra —=—— CARVER BRANCH
- r— 5= 35—78 - —=TB =4S
JS IS———TB— SO - FB
TB
€ DOUBLE 6 X
CULVERT
B S — . ////" Y25~ NC 28 (FONTANA RD.)

————————
’’’’’

JS

1S

-Y3- POT 14+20.24
-Y3A- POT 10+00.00

-Y3- "\

~

FOR UTILITY INFORMATION, SEE UTILITY
PLANS AND SPECIAL PROVISIONS.

LOCATION SKETCH

ROADWAY DATA

GRADE POINT ELEV. @ STA.10+67.00 -Y3A-= 2022.60

BED ELEV. @ STA.10+67.00 -Y3A- _______ = 2013.25 ¢
ROADWAY SLOPES 3:1 MAX
HYDROGRAPHIC DATA

DESIGN DISCHARGE = 400 CFS
FREQUENCY OF DESIGN FLOOD __________ = 25 YRS
DESIGN HIGH WATER ELEVATION ________ = 2020.70
DRAINAGE AREA = 1.00 SQ MI
BASE DISCHARGE (Q100) = 580 CFS
BASE HIGH WATER ELEVATION _________ = 2022.10

OVERTOPPING FLOOD DATA

OVERTOPPING DISCHARGE

FREQUENCY OF OVERTOPPING FLOOD -
OVERTOPPING FLOOD ELEVATION

480 CFS
50 YRS
2021.60

% LOWEST HIGH POINT ON -Y3A- @ STA.11+33

F.A. PROJECT NO.: 0028011

APPROXIMATE
NATURAL GROUND

PROFILE ALONG ¢ CULVERT

TOTAL STRUCTURE QUANTITIES
CLASS A CONCRETE
BARREL ® .27 CY/FT 63.5 C.Y.
WINGS, ETC. 21.9 C.Y.
SILLS 1.8 C.v.
TOTAL 87.2 C.Y.
REINFORCING STEEL
BARREL 8,222 |BS.
WINGS, ETC. 1,270  LBS.
TOTAL 9,492 LBS.
CULVERT EXCAVATION LUMP SUM
FOUNDATION COND. MAT’L. 64 TONS
SAMPLE BAR
REPLACEMENT
SIZE LENGTH
#3 6'-2"
4 7'-4"
#5 8'-6"
*6 9'-8"
7 10'-10"
g8 12°-0"
#9 13'-2"
%10 14’-6"
1] 15°-10"

NOTE:
SAMPLE BAR REPLACEMENT
LENGTHS BASED ON
30“(SAMPLE LENGTH)

PLUS TWO SPLICE LENGTHS
AND f, = 60ksi.

NOTES:
ASSUMED LIVE LOAD ---------- HL-93 OR ALTERNATE LOADING.
DESIGN FILL----------------- 2.18 MAX. 1.33 MIN.

FOR OTHER DESIGN DATA AND NOTES, SEE STANDARD NOTES SHEET.
3”@ WEEP HOLES INDICATED TO BE IN ACCORDANCE WITH THE SPECIFICATIONS.
CONCRETE IN CULVERT TO BE POURED IN THE FOLLOWING ORDER:

1. WING FOOTINGS AND FLOOR SLAB INCLUDING 4~
OF 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 FACE OF EXTERIOR WALL ABOVE 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.

EOiNgULVERT DIVERSION DETAILS AND PAY ITEM, SEE EROSION CONTROL
L .

FOR CRANE SAFETY, SEE SPECIAL PROVISIONS.

FOR SUBMITTAL OF WORKING DRAWINGS, SEE SPECIAL PROVISIONS.
FOR FALSEWORK AND FORMWORK, SEE SPECIAL PROVISIONS.

FOR GROUT FOR STRUCTURES, SEE SPECIAL PROVISIONS.

FOR EROSION CONTROL MEASURES, SEE EROSION CONTROL PLANS.

AT THE CONTRACTOR'S OPTION HE MAY SUBMIT, TO THE ENGINEER FOR APPROVAL,

DESIGN AND DETAIL 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

ngl%gi%ﬁz OPTIONAL PRECAST REINFORCED CONCRETE BOX CULVERT, SEE SPECIAL
Vv .

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 SPICED 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.

EXCAVATE 12 INCHES BELOW THE BOTTOM OF THE CULVERT AND REPLACE WITH
FOUNDATION CONDITIONING MATERIAL IN ACCORDANCE WITH ARTICLE 414 OF THE
STANDARD SPECIFICATIONS. FOUNDATION CONDITIONING MATERIAL SHOULD CONSIST
OF SELECT MATERIAL CLASS V OR VI FOR CULVERTS.

IF REQUIRED, UNDERCUT LOOSE SOILS THAT MAY BE ENCOUNTERED BENEATH THE BOTTOM
OF THE FOUNDATION CONDITIONING MATERIAL.BACKFILL UNDERCUT AREAS WITH
FOUNDATION CONDITIONING MATERIAL.

PROJECT No._A-0009CD
GRAHAM COUNTY
STATION: _10+67.00 -Y3A-
SHEET 1 OF 7
SR, DEPARTMENT OF TRANSPORTATION

DOUBLE 6 FT.X 6 FT.
CONCRETE BOX CULVERT
90°-00"-00" SKEW

/T,
00595000008

"t//?

S5FBCC2F3A4DC413...

2/18/2026

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED REVISIONS SHEET NO.
TGS ENGINEERS : . s : -
DRAWN BY : STM DATE : _01/22 Goiite 201 W. MARION ST STE 200 [N B DATE: No. BY: DATE: C2-1
CHECKED BY MGC DATE : _01/22 _‘ A A O T 9 3 30
DESIGN ENGINEER OF RECORD: STM DATE : 01722 F CORP. LICENSE NO.: C-0275]2 dal 7

1/6/2026
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LOAD AND RESISTANCE FACTOR RATING
SUMMARY FOR REIN

(LRFR)

FORCED CONCRETE BOX CULVERTS

STRENGTH I LIMIT STATE

MOMENT SHEAR
O I -
a L ac = ac = L
o o o o ) o 2
22 o x E o Tsr| S Tsr| 3
~ = < al < Ok < O z
= I s = < L (T ) L LA —
Ll 1< own ° — O=+H . — O=+—
1 — o 20 T e (&) ®) = ZuLu=z &) @) = Zu=z =z
] O H o ==z T O =z =z wJ << =z = (] << Ll
Ll H o= QO HH wn Ll H Suwl ol H S ul == =
> T HS Z< ZZI—-E: =z >0 — > w o Vw wl — > o Vi =
Ll L w = oo HIy O H <t < O —1 > Hul < O —1 > Hul O
— > =C & R =xc — —Ju o 28] Ll Ol o oM Ll Ol &)
HL-93 (INVENTORY) | N/A D 112 -- 175 | 112 1 TOP SLAB 3.00 | 1.28 1 TOP SLAB 5.67
DESIGN HL-93 (OPERATING) | N/A 1.45 -- .35 | 1.45 1 TOP SLAB 3.00 | 1.66 1 TOP SLAB 5.67
LOAD
RATING HS-20 (INVENTORY) | 36.000 | {2) o2 | 3672 | .75 | 102 1 TOP SLAB 3.00 | 118 1 TOP SLAB 5.67
HS-20 (OPERATING) | 36.000 .33 | 47.88 | 1.35 | 1.33 1 TOP SLAB 3.00 | 1.52 1 TOP SLAB 5.67
SNSH 13.500 2.05 | 27.68 | 1.40 | 2.05 1 TOP SLAB 3.00 | 2.69 1 TOP SLAB 5.67
SNGARBS?2 20.000 .92 | 38.40 | 140 | 1.92 1 TOP SLAB 3.00 | 2.46 1 TOP SLAB 5.67
Ll
S | SNAGRIS? 22.000 2.05 | 45.0 | 140 | 2.05 1 TOP SLAB 3.00 | 2.69 1 TOP SLAB 5.67
Li- | SNCOTTS3 27.250 .62 | 445 | 140 | 162 1 BOTTOM SLAB | 6.00 | 1.63 1 BOTTOM SLAB | 6.00
W | SNAGGRS4 34.925 .53 | 53.44 | 1.40 | 1.59 1 BOTTOM SLAB | 6.00 | 1.53 1 BOTTOM SLAB | 6.00
(@)
Z | sNssa 35.550 .53 | 54.39 | 140 | 1.59 1 BOTTOM SLAB | 6.00 | 1.53 1 BOTTOM SLAB | 6.00
)
SNS6A 39.950 .52 | 60.72 | 1.40 | 1.55 1 BOTTOM SLAB | 6.00 | 152 1 BOTTOM SLAB | 6.00
LEGAL SNSTB 42.000 .52 | 63.84 | 140 | 1.55 1 BOTTOM SLAB | 6.00 | 152 1 BOTTOM SLAB | 6.00
LOAD
RATING |& | TNAGRIT3 33.000 .86 | 6138 | 140 | 1.93 1 BOTTOM SLAB | 6.00 | 1.86 1 BOTTOM SLAB | 6.00
—
< | TNT4A 33.075 .88 | 62.18 | 1.40 | 1.88 1 BOTTOM SLAB | 6.00 | 1.89 1 BOTTOM SLAB | 6.00
—
S| TNTeA 41.600 .64 | 68.22 | 140 | 1.66 1 BOTTOM SLAB | 6.00 | 1.64 1 BOTTOM SLAB | 6.00
=
A | TNT7A 42.000 .78 | 7476 | 140 | 1.79 1 BOTTOM SLAB | 6.00 | 178 1 BOTTOM SLAB | 6.00
a
Se | TNTTB 12.000 | (3) .52 | 63.84 | 140 | 156 1 BOTTOM SLAB | 6.00 | 152 1 BOTTOM SLAB | 6.00
(@]
£ | TNAGRITA 43.000 .81 | 77.83 | 140 | 1.84 1 BOTTOM SLAB | 6.00 | 1.81 1 BOTTOM SLAB | 6.00
s | ™NAGTSA 45.000 .81 81.45 | 1.40 | 1.84 1 BOTTOM SLAB | 6.00 | 1.8 1 BOTTOM SLAB | 6.00
-
= | TNAGTSB 45.000 .84 | 82.80 | 1.40 | 1.84 1 BOTTOM SLAB | 6.00 | 1.85 1 BOTTOM SLAB | 6.00
EMERGENCY EV2 28.750 .45 | 4169 | 130 | 1.45 1 TOP SLAB 3.00 | 1.67 1 TOP SLAB 5.67
VEHICLE (EV) | py3 43.000 | {4) 41 | 60.63 | 1.30 | 1.1 1 BOTTOM SLAB | 6.00 | 1.42 1 BOTTOM SLAB | 6.00
3 6'-0" (TYP.)
A 4 4 N\
&
o
,, @
BOX 1 BOX 2

LRFR SUMMARY

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.

COMMENTS:

L.

2
3.
4

(#) CONTROLLING LOAD RATING

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

@EMERGENCY VEHICLE RATING % %
% % SEE CHART FOR VEHICLE TYPE

PROJECT No.___A-0003CD
GRAHAM COUNTY
STATION: 10+6/7.00 -Y3A-
SHEET 2 OF 71
i, DEPARTMENT OF TRANSPORTATION
S % RALEIGH

STANDARD

0
E5FBCC§2F3A4DC413...

2/18/2026

DOCUMENT NOT CONSIDERED FINAL

LRFR SUMMARY
REINFORCED CONCRETE
BOX CULVERTS

(NON-INTERSTATE TRAFFIC)

FOR

ASSEMBLED BY : STM DATE : O1/22 (LOOKING DOWNSTREAM) UNLESS ALL_SIGNATURES COMPLETED REVISIONS SHEET NO.

ASSEMBLED B Iy _ IO/IB:TE : Omf/zw 1GS V‘S’:"EAZ;"\;S,\CINZNSETZ?SEE 200 o] B DATE:  [Nof BY: DATE: fOZT;LZ

25?3?5?3\( : ng REV. 12717 MAA/THC r{‘ COR;,HL|C(:T§?\IAS)E4|7\|65208302 75 % 2 SHE;TS
STR *2 STD. NO. LRFR5

X:\NCDOT\A-0009\Structures\A-0009CD\STR. #3 10+67.00 -Y2A-\Final Plans\DGNs\413_003_A-0009CD.SMU_CU02.dgn
User:smassinople




WING SLOPE
FOR 3:1 FILL

DRAWN BY :

CHECKED BY :
DESIGN ENGINEER OF RECORD : STM DATE :

STM DATE : 01/22
MGC DATE : Q1/22
01/22

= \
8" 6'-0" 8" 6'-0" 8"
l—1- | B et rg— 141_01:
5 | L1BARS @ I'07CTS. 9—« 2“HIGH BEAM BOLSTERS _ - "
O Weaev— , \A3OC_) A - _Nlu . / o T [UPSTREAM END ONLY —
:t \7‘- T P P Py Py P P P P * P *- Pﬁ/ kol - 2
i . f IBIZ X5 N7 N 7 T\ 0
el L_-' 2| jICLTYP. A100 BARZS"CL. L T NL—J' 1[_[ <r'
— g2 CL. -~ vl A 6-0" 6'-0" i
1| % aLL conTINUOUS 1 ol [ S 1T i T
s | O N
BI BARS —fl ATGH CHATR UPPER Adlfle2ict.  o|2Q 5 1D-g o~
~|o B2 BARS—a { E:(%.SH.C.U. ) @ 3'-0" P ~l 5 P <, - > =
~ | . | J . B3 BARS —H"] € 8 I 1 S 54" 11-8Y/5" 52" ™
: SV | ’ | s
- | % 1¥"HIGH cHCU. (L[], . 37 O y Y
sy GE 0 RS ]
: A200 BARS Ll HOLES - J
R S | 2 aj [ B I i— B
N - ‘ L 4 L 4 L 4 L 4 ! L 4 L 4 1 L 4 L4 L 4 L 4 o ZIQ E\l
'oot %r f /- ' P :‘7 a Py ':OT :_.]
: C PERMITTED
A2 BARS—/ 1400 BaRS -/ GT CONST. JT.
ol e C1 BARS @ 1'-0"CTS. | | 6"
END ELEVATION
RIGHT ANGLE SECTION OF BARREL
THERE ARE 54 “C’* BARS IN SECTION OF BARREL.
. SEE ROADWAY PLANS FOR ROADWAY WIDTH _
4 %5 Gl @ 3“CTS. Y3
y ROADWAY FILL SLOPE 3:1 MAX
3 3 {3
— l— . -t -
':nl \\y///\\\Y/// \\\YI//\\\\(// i
[ N S ROADWAY FILL SLOPE 3:1 MAX &17 ceee Ei <
3 3 S S
= Ll oy /(/ A WING SLOPE
H &f FOR 3:l FILL
s 3 g R [l 0N
<_O_y N . JT.
*4 B2 BARS - FILL FACE &| «ZHi GRADE 3.0% x|~
- - FPToE | T S[S5E 4 83 BARS EA_ | PROJECT No.__A-0009CD
O 5%""1‘ ' © ;'\,52 FACE STAGGERED | GRAHAM
#4 BIBARS - STREAM FACE__  ¥|L&%5 Tedb | COUNTY
: 5 - ELEV. 2013.25 |
mrf | Y CONST. JT. | STATION: 10+67.00 -Y3A-
—————————— o g . _——————
I X / J X ' | SHEET 3 OF 7
L _____ I__I STATE OF NORTH CAROLINA
3”@ WEEP HOLES @ 10'-0”* CTS. : DEPARTMENT OF TRANSPORTATION
RALEIGH
'
EXTERIOR WALL INTERIOR WALL
DOUBLE 6 FT. X ©6 FT.
5
Cn . N CONCRETE BOX CULVERT
bt Jr 90°-00'-00” SKEW
CULVERT SECTION NORMAL TO ROADWAY 2/18/2026
DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED REVISIONS SHEET NO.
AR o WT?AiR'fgCN""NSETERSSTE 00 N0 BY: DATE: No  BY: DATE: C2-3
s SHELBY, NC 28150 1| 3 TOTAL
r{‘ PH (704) 476—-0003 SHEETS
CORP. LICENSE NO.: C-0275[2 4l 7
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50I_OII

. 24'- B 25'-6"
100-#¥4 A2 @ 6”CTS. CORNER BARS EACH _
EXTERIOR WALL (SEE BARREL SECTION)
J\/\ /\/\v
N ”~
AN ~— - - .z
XL °| L
A ~N 4V -V=-——-— - __ L e E Y
N
N A 100-#4 B2 BARS @ 6”CTS.FILL FACE
- o
A= 55-#4 Bl BARS @ 11”CTS. STREAM FACE
Fla  ~ <= >
ol o
olx s
Plox? -Y3A-
EE: e
o|F D%
| <@
* O|lO W N 8"
<l = —> -
3 m "R
1 <
- -
<t 2 ;
= (a e o ' "
- B 30°-00'-00
o ClS (TYP.) 1'-0"
— — 15
(a'ey L -~
E | O 2
| < Ol 5 ‘ € CULVERT
i e SO S, = T — L N N o I T
& | Slge : : :
» o|% @ s
L Olm N 1'-0
< ol STA. 10+67.00 -Y3A-
: <5
N o |2 <2 50-%4 B3 @ 1'-0"CTS. EACH FACE |
S S STAGGERED IN INTERIOR WALL
5 T N T
Y S AtT——" ——— T+
~ ° | )
_z 1 | l ~
[ ] [ J \
= N
- N
/\/ \./-\
. 55-24 A200 BARS ® 11”CTS.(TOP OF FLOOR SLAB) _ PROJECT NO. A-0009CD
. 100-#*4 A400 BARS @ 6”CTS.(BOTTOM OF FLOOR SLAB) . G M COUNTY
STATION: 10+6/7.00 -Y3A-
SHEET 4 OF 7
STATE OF NORTH CAROLINA
PLAN OF FLOOR SLAB DEPARTMENT OF TRANSPORTATION
RALEIGH
..;"é a a
5 CONCRETE BOX CULVERT
o
CFBCC2F3A4DC413... 90 - OO, - OO,’ SKEW
2/18/2026
DOCUMENT NOT CONSIDERED FINAL |
UNLESS ALL SIGNATURES COMPLETED REVISIONS SHEET NO.
DRAWN BY : SJ(EAC DATE : % EnGINEERS 2 O V\S/:IICI\E;/\IEL{?'C\;'\CIN;;NSETZ?ES 200 "%L BY: DATE: %. BY: DATE: Eci;fl
CHECKED BY : DATE : _Vl/cc 2
DESIGN ENGINEER OF RECORD: STM DATE : _01/22 r{‘ corf {704 476-0003 2 2 SHE7ETS
1/6/2026 STR #2
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50I_OII

24’

I
x

25'-6"

100-#4 Al @ 6“CTS. CORNER

BARS EACH

EXTERIOR WALL (SEE BARREL SECTION)

N )\ \
(an]
45
A A A E V) (7)
L
N e
o S &> -Y3A-
4-*5 Gl @ 3“CTS. S /
IN HEADWALL cls oS
— < 0
3w
XX k ? ||:
2
(an)]
=< '
I 90°-00'-00"
" =z
oS3
ol- -
o O 2
— — — e — — — — — — — — — — — — - LlJ —————————————————————————————
I SN e e
----------- N e
[ e < ='a
(Vp) é N
=1 STA. 10+67.00 -Y3A-
Ll
M |
N V)
=]
<
> H

4-#5 Gl @ 3”CTS.
IN HEADWALL

100-#4 A100 BARS @ 6”CTS. (BOTTOM OF ROOF SLAB)

PROJECT NO.

A-0009CD

B =
RAHA
< 100-#4 A300 BARS @ ©6”“CTS. (TOP OF ROOF SLAB) . G M COUNTY
STATION: 10+6/7.00 -Y3A-
SHEET 5 OF 7
STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
PLAN OF ROOF SLAB o
DOUBLE 6 FT. X © FT.
CONCRETE BOX CULVERT
o / "
S5FBCC2F3A4DC413... 2/18/2026 9 O - O O - O O S K E W
DOCUMENT NOT CONSIDERED FINAL |
UNLESS ALL SIGNATURES COMPLETED REVISIONS SHEET NO.
DRAWN BY : STM DATE : _01/22 AR o WT/C\;A,S&\RI?SCNBINSETEgsTE 00 N0 BY: DATE: NOo.|  BY: DATE: C2-5
CHECKED BY : MGC DATE : _01/22 SHELBY, NC 28150 1 3 TOTAL
DESIGN ENGINEER OF RECORD: STM DATE : _01/22 r{‘ corf {704 476-0003 2 2 SHE7ETS
1/6/2026 ETR #2
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BAR TYPE BAR SCHEDULE
BAR | NO. |SIZE |TYPE| LENGTH | WEIGHT
N Al [ 200 4 | 1 5 -7" 746
Z| < A2 | 200 | =4 4'-3" 568
VERTICAL LEG | A100 | 100 | *4 | STR | 13-6" | 902
O | s A200 | 55 | *4 | STR | 136" | 49
- . ) - C ) C </ T - G\_) T | &l
DOOD%UC@% QQU%%DDDUQUé)OQ QDUQ 09 DUUO S ;%m QHUS UD%UOOQ | "R A300 [ 100 | *4 [STR [ 13'-6" | 902
1200 S0 00,0 0 OOQODDO UU QODDD - . DD =k OOQOG &, :
F Va5 o050 500 S a0 SO0 UDDD o0 S5 B
| 00O QS50 40 I D - GQ - O 5504 3 A400 | 100 | *4 | STR| 13'-6” | 902
O O D=0 - 0 = 0 0 O 0 LOS=A B Y
| (2O 0 GDQ 0 GQQ QDDQ DQ@G - o~ 3
A P g&b@ﬁﬁ Eﬂéﬁ UEU oS0 0% OO N-& 7
| o0 7 OO DO - UUDO D - 003 0 DO & BL | 110 | *4 | STR| 7-1" 520
Do~ o oo o =& Dﬂ mgooﬂﬂﬁ mDﬂ mmﬂ mgooﬂﬂﬁ sll= v/ B2 | 200 | *4 | STR| 5'-4 713
— — “11/p" Y B3 [ 100 | #4 [ STR| 7'-1” 473
== O D U9 o O O O o O O o » -
D D r_ql/. n
[ 8 = 8 Q0 0 o < y O 0 (] U = 1'-972 - ct | 108 | =4 | STR| 25-9 | 1858
- = O 8 -
0 O gol o - T 0 O o
g o 5 8 0 o 0 (] LOW FLOW BARREL - DI | 8 | ®*6 | STR| 1-3" 15
Q Q 4 ”
- O O O - D2 4 #6 | STR| 2'-3 14
< - O 0o O J o oS DU 0 DIMENSIONS ARE OUT TO OUT
o g dd oo U ~olla 0o 8 Jd d o 0 o ¢© doUo Gl 8 | *5 | STR| 13-6" | 113
SPLICE LENGTHS CHART
REINFORCING STEEL 8,222 LBS
BAR SIZE SPLICE LENGTH
0 | kL 16"-0" - 167-0 - 16"-0" O T el "B *4 1'-10"
' ' ' ' Cl1 %4 1'-10"
PLAN OF FLOOR SILL LAYOUT e = —
A4OO #4 ll_lou
:II_OII=
“
—g. | — % *6 DOWEL (TYP.) AT A
f SPACING OF 4'-0" NOTES
2 LAYERS OF 30 LB. MATERIAL EXCAVATED FROM THE EXISTING BED SHALL BE STOCKPILED FOR
( ROOFING FELT TO USE IN THE PROPOSED CULVERT.BED MATERIAL MAY BE SUPPLEMENTED WITH
PREVENT BOND CLASS B RIP RAP AS NECESSARY.NATIVE MATERIAL SHOULD BE PLACED ON
\ : \ TYP.) TOP TO PROVIDE A FLAT SURFACE FOR ANIMAL PASSAGE.BED MATERIAL IS
. |2 SUBJECT TO THE APPROVAL BY THE ENGINEER AND MAY BE SUBJECT TO
= PERMIT CONDITIONS.
THE ENTIRE COST OF WORK REQUIRED TO PLACE EXCAVATED MATERIAL OR
SUPPLEMENTAL MATERIAL AS SHOWN ON THE PLANS SHALL BE INCLUDED
SECTION THROUGH SILL IN THE CONTRACT LUMP SUM PRICE BID FOR CULVERT EXCAVATION.
% DOWELS MAY BE PUSHED INTO GREEN CONCRETE
AFTER SLAB HAS BEEN FLOAT FINISHED. THE ENTIRE COST OF WORK REQUIRED TO CONSTRUCT THE SILLS SHALL BE
INCLUDED IN THE VARIOUS PAY ITEMS.
/ N N\ / N N\
. 6,_0” _ . 6,_0” _ . 61_011 _ . 61_01/ _
2 LAYERS OF 30 LB.
ROOFING FELT TO o -0 o
PREVENT BOND (TYP.) 1-0" | - -0
PROJECT No.__A-0009CD
1'-0" 4'-0" 1'-0” 1'-0" 4'-0" 1'-0" CRAHAM
- >t o > - - o > COUNTY
\ \ o STATION: 10+67.00 -Y3A-
o & o
J r SHEET 6 OF 7
STATE OF NORTH CAROLINA
/I ~“x‘¥.\“&3‘/$"2"' DEPARTMENT OF TRANSPORTATION
‘@g\ /k". RALEIGH
"6 01 DowELs —/ 6 01 DOWELS — \—10p o *6 01 DOWELS —/
. (TYP.) FLOOR SLAB (TYP.) H H
|  ; DOUBLE 6 FT.X 6 FT.
INTERNAL SILL ELEVATION s *‘s CONCRETE BOX CULVERT
INLET/OUTLET SILL ELEVATION (b oo
LOOKING DOWNSTREAM PrRCearARettS. 2/18/2026
LOOKING DOWNSTREAM
DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED REVISIONS SHEET NO.
DRAWN BY : STM DATE ;: _01/22 SILL DETAILS A 1 W G RISGINERRS E 500 o B paTe:  |no| BY: DATE: C2-6
CHECKED BY : MGC DATE ; _01/22 —‘ |§I_I—IIEI(_I732)(21)N4C76ECB)‘650% 1 3 10T
DESIGN ENGINEER OF RECORD: STM DATE : _01/22 F CORP. LICENSE NO.: C-0275[2 4l 7
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) ) . ) . . ) BAR TYPES BILL OF MATERIAL
3 3-%4 76 3-%4 75 3-%4 74 3-%4 75 3-%4 72 2-%4 ZI BAR | NO. |SIZE ] TYPE | LENGTH | WEIGHT
“Z'BARS ®@ 1'-0”CTS. (TOP OF FOOTING) 1 T 16 T #4 TSR 13-9 147
@ H2 | 8 | #4 | STR| 11'-5" 61
#5 T1 H3 8 #4 STR 5-9” 31
| H4 | 40 | #4 1 3/-3" 87
— H5 | 8 | #4 [ STR| 14'-3" 76
—
7 // . NI | 8 | ®4 | 2 8'-8" 46
Y = ~Z £3 ‘A 1'-3" “A 1'-8Y4" N | 12 [ =4 | 2 | 7-10" 63
= = 7 Z5 24 - B i N3 [ 12 | *4 | 2 | 12" 57
I NA [ 12 | #4 | 2 6'-4" 51
&N o ~ Z_N6 , = o m | vl © N5 12 *4 2 5'-5" 43
~y el I B *q | 2 | 4'-1" 37
< A / _______ | A4 A4 A4 A4 A4 N6 12
Y CO" \
> @ Tt | 12 | »5 | STR| 15°-8" 196
o N N Y V1 8 =4 | STR | 6'-4" 34
E0 T S =Y = V2 | 12 | *4 | STR| 5-1" 45
- o | | ©| & W o v3 [ 12 | =4 [STR| 4'-10" 39
S ' va | 12 | 4 [ STR| 4'-1 33
C 1"EXP. JT. vs | 12 | #4 [ STR| 3'-4~ 27
MATERIAL 6 RAD. Ve | 12 | ®*4 [ STR| 2'-6" 20
> Y Y Y Y Y Y
Zt | 8 [ =4 | 3 | 4-10 26
/\;‘L 72 | 12 [ =4 | 3 4'-6" 36
” S Z3 | 12 | =4 | 3 4'-2" 33
z4 | 12 [ =4 | 3 | 3-10 31
" o ) 725 | 12 | =4 | 3 3'-5" 27
45,6 ) Z1 4'-4 ~L, Z6 | 12 | *4 | 3 320" 24
N
72| 4'-0" | e REINFORCING STEEL
- o R FOR 4 WINGS 1270 LBS
Z3 3'-8" 6"
- —— CLASS A CONCRETE
74 34" 6" 4 WINGS 19.2 CY
= o R 2 HEADWALLS 1.3 CY
75| 2'-11" | 6" 2 END CURTAIN WALLS 1.4 CY
= g TOTAL 22.9 CY
75| 2'-6" 6"
o 2"
n”n IOII
€ 17EXP. JT. -~ ALL BAR DIMENSIONS ARE OUT TO OUT.
MATERIAL ~ [ .
3 3-%4 V6 3-%4 V5 3-%4 V4 3-4 V3 3-%4 V2 2-%4 V1 _ ]
"V BARS @ 1'-0"CTS, | 2’CL- | NOTES:
1 I ) A 3 FOOT STRIP OF FILTER FABRIC SHALL
| - /. BE ATTACHED TO THE FILL FACE OF THE
— <} I WING COVERING THE ENTIRE LENGTH OF
/ | / - THE EXPANSION JOINT.
S
s - H3— | x % Gl BARS IN HEADWALL ARE INCLUDED WITH
< = O 1 1 THE BARREL REINFORCING STEEL.
| H4 h ©
(TYP.) -1
HZ—\ | | T S § STREAM FACE —)
N L <
% FILL FACE
i | T % W “V'’ BARS -—
| N : s
1 T
o~ : - “N‘ BARS -
g - = |IF I | PROJECT NO.__A-0009CD
- V1 ¥ GRAHAM
CONST. | # -
NS s S v ST " | CONST. JT. g - J COUNTY
{ ‘ Y 1] Z' BARS s
,, B b= —— === === ———— f=—=—=—=TF==== —= H L Y " STATION: 10+6/7.00 -Y3A-
< A A . A i < A
zw N6 NS N4 N3 2Nz ‘;]1 C /| \ t z" SHEET 7 OF 7
A -r- -~ - - - """""""""""""""=""="="="=""="-"=""== i LIO . _\ STATE OF NORTH CAROLINA
o N S T1 BARS R DEPARTMENT OF TRANSPORTATION
J 2 N (TYP.) ,e‘é LRy //Zo,, RALEIGH
‘_‘w Y ::‘% ?QQFESSIO% "".
: : WINGS FOR
B:i 2 o CONCRETE BOX CULVERT
3| L 3-#4 N6 3-%4 N5 3-#4 N4 3-#4 N3 3-#4 N2 2-%4 NI _ ooy QLS
“N'“ BARS @ 1-0"CTS. WW%GW} . H = 6'-0" SLOPE = 3:l
2/18/2026 - - °
90° SKEW
DOCUMENT NOT CONSIDERED FINAL
EL EVA .l_ I ON -|- YP I CAL W I NG SEC -|- I ON UNLESS ALL SIGNATURES COMPLETED REVISIONS SHEET NO.
EnGINEERS 2 O \%/;IEAEIS?SFTNBCINSETZ?ES 200 N10° BY: DATE: "g BY: PATE: EOZ'I';L?
ASSEMBLED BY : STM DATE : Ol1/22 ’ < SHEETS
CHECKED BY : MGC DATE : 01/22 r{‘ coRP. LICENZE Noo Coo275 2 4 7
9/17/2025 -STR. #2
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DESIGN DATA:
SPECIFICATIONS - _ . o e e e e e e e 2 AASHTO (CURRENT)
LIVE LOAD _ _ o o e e e a2 SEE PLANS
IMPACT ALLOWANCE - _ - _ . . ... SEE AASHTO
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 AASHTO
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 2024 "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 %" WITH THE FOLLOWING EXCEPTIONS:

TOP CORNERS OF CURBS MAY BE ROUNDED TO 1%" RADIUS WHICH IS BUILT
INTO CURB FORMS; CORNERS OF TRANSVERSE FLOOR EXPANSION JOINTS

SHALL BE ROUNDED WITH A 7" 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 %" RADIUS
WITH A FINISHING STONE OR TOOL UNLESS OTHERWISE REQUIRED ON PLANS.

DOWELS:

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.

REV. 5-7-03 RWW ) JTE REV. 10-1-11 MAA (V) CM REV.10-23 BNB ) NAP 1171472023

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 %" @ 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 %" @ STUDS
ALONG THE BEAM AS SHOWN FOR 7" @ STUDS BASED ON THE RATIO OF 3 - %5"®

STUDS FOR 4 - 73" @ 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 %" IN THICKNESS AND
DO NOT EXCEED A WIDTH EQUAL TO THE FLANGE WIDTH LESS 2" OR 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 %" OR
EQUIVALENT FLAT SURFACE AT A SUITABLE ANGLE PRIOR TO PAINTING, GALVANIZING,

OR METALLIZING.

C:\Users\ jpadams\OneDrive - State of North Carolina\Desktop\SN.dgn
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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.

STD. NO. SN



