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F.A. PROJECT NO. STP-0301(28)

FOR FALSEWORK AND FORMWORK, SEE SPECIAL PROVISIONS.
NO PRECAST REINFORCED BOX CULVERT OPTION WILL BE

NOTES

ASSUMED LIVE LOAD ---------- HL-93 OR ALTERNATE

LOADING.

MAXIMUM DESIGN FILL----------------- 11.45" ALLOWED.

MINIMUM DESIGN FILL-----------------

FOR OTHER DESIGN DATA AND NOTES, SEE STANDARD
NOTE SHEET.

3" WEEP HOLES INDICATED TO BE IN ACCORDANCE
WITH THE SPECIFICATIONS.

CONCRETE IN STAGES I AND II TO BE POURED IN
THE FOLLOWING ORDER:

STAGE I :(PIPE CULVERT)

1. WING AND HEADWALL FOOTINGS INCLUDING 4”OF ALL
VERTICAL WALLS PLUS AREAS AS SHOWN UNDER PIPES.

2. THE REMAINING PORTIONS OF THE HEADWALLS AROUND
THE 66" PIPES AND WINGS W1 & W4 FULL HEIGHT.

STAGE II :(BOX CULVERT)

1. WING FOOTINGS AND FLOOR SLAB INCLUDING 4”OF
VERTICAL WALLS FOR LEFT AND RIGHT EXTENSIONS.

2. THE REMAINING PORTIONS OF THE WALLS AND WINGS
W2 & W3 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 SHEETS.

THE EXISTING STRUCTURE CONSISTING OF A REINFORCED
CONCRETE CULVERT 2 @ 6'(W) X 7(D) SIZE, 183.56"* LONG
QEQA&ﬁESTED AT THE PROPOSED STRUCTURE, SHALL BE

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

FOR CULVERT DIVERSION DETAILS AND PAY ITEM, SEE
EROSION CONTROL PLANS.

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.

FOR GROUT FOR STRUCTURES, SEE SPECIAL PROVISIONS.
FOR CRANE SAFETY, SEE SPECIAL PROVISIONS.

DOWELS SHALL BE USED TO CONNECT THE CULVERT
EXTENSION TO THE EXISTING CULVERT AS SHOWN. FOR
NOTE REGARDING SETTING OF DOWELS, SEE SHEET SN.
IF APPROVED BY THE ENGINEER, THE CONTRACTOR MAY
USE THE EXISTING WINGS AS TEMPORARY SHORING FOR
THE CONSTRUCTION OF THE CULVERT EXTENSIONS. IN
THIS CASE, THE BOTTOM SLAB OF THE EXTENSION SHALL
BE POURED AT LEAST 72 HOURS PRIOR TO CUTTING THE
WINGS. THE WINGS MAY BE CUT EARLIER PROVIDED THE
SLAB CONCRETE STRENGTH HAS REACHED A MINIMUM
COMPRESSIVE STRENGTH OF 1500 PSI.

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 BARS FROM WHICH THE SAMPLES

ARE TAKEN MUST THEN BE SPLICED WITH REPLACEMENT
BARS OF THE SIZE AND LENGTH OF THE SAMPLE, PLUS A
MINIMUM LAP SPLICE OF THIRTY BAR DIAMETERS.

FOR MAINTENANCE OF TRAFFIC, SEE TRAFFIC CONTROL
PLANS.

IF APPROVED BY THE ENGINEER, THE CONTRACTOR MAY
USE THE EXISTING WINGS AS TEMPORARY SHORING FOR
THE CONSTRUCTION OF THE CULVERT EXTENSIONS. IN
THIS CASE, THE BOTTOM SLAB OF THE EXTENSION SHALL
BE POURED AT LEAST 72 HOURS PRIOR TO CUTTING

THE WINGS. THE WINGS MAY BE CUT EARLIER PROVIDED
THE SLAB CONCRETE STRENGTH HAS REACHED A MINIMUM
COMPRESSIVE STRENGTH OF 1500 PSI.

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.
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LOC ION SKETC FOR SUBMITTAL OF WORKING DRAWINGS, SEE SPECIAL
PROVISIONS.
HYDRAULIC DATA TOTAL STRUCTURE QUANTITIES I HEREBY CERTIFY THESE PLANS
ARE THE AS-BUILT PLANS
MATERTALS CLASS A REINFORCING | FOUNDATION
DESIGN DISCHARGE = 1,700 CFS CONCRETE STEEL COND. MAT'L.
-l - FREQUENCY OF DESIGN FLOOD = 50 YRS.
GRADE DATA -L DESIGN HIGH WATER ELEVATION = 93.1 FT. (UNITS) CU. YDs. LBS. TONS
GRADE POINT ELEV. @ DRAINAGE AREA = 2.9 S0. MI. STAGE I 37.9 2939 -
STA. 113+48.00 -L- = 96.97 BASIC DISCHARGE (Q100) = 1,900 CFS
ROADWAY SLOPES - 3, BASIC HIGH WATER ELEVATION = 95.35 FT. STAGE II 66.5 6,729 46
TOTAL 104.4 9668 46 _
OVERTOPPING FLOOD DATA PROJECT NO.  U-3330
CULVERT EXCAVATION =---=------=------- LUMP SUM NASH
OVERTOPPING DISCHARGE = 2,000 CFS COUNTY
FREQUENCY OF OVERTOPPING FLOOD = 100 + YRS. + N
OVERTOPPING FLOOD ELEVATION = 96.4 FT. STATION: 113+48.00 L
SHEET 1 OF 11
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CHECKED BY : __ B.N.BARODAWALA DATE : 2/7/17 FINAL UNLESS ALL 1 3 s
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STAGE II ,  STAGE I
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A. K. PATEL
B. N. BARODAWALA
DESIGN ENGINEER OF RECORD: KRISHNA SEDAI pave . 2/8/17
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-
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@ SHEET 4 OF 11

STATE OF NORTH CAROLINA

g DEPARTMENT OF TRANSPORTATION
‘\“‘ \y) A.R "'o,' RALEIGH
PLAN - ROOF SLAB S,
fiTsealty %
LM | DOUBLE 6 FT.X 7 FT.
2RO
R | CONCRETE BOX CULVERT
™
60 © SKEW
3/15/2017 REVISIONS SHEET NO.
DRAWN BY : A. K. PATEL DATE : 2/71/17 NO.|  BY: DATE:  |No| BY: DATE: C-4
CHECKED BY : B. N. BARODAWALA DATE : 2/8/17 DOCUI-[\AIEI\II\IATL NUONTLECS%NiILEERED 1 3 Sheets
DESIGN ENGINEER OF RECORD: KRISHNA SEDATI parg . 2/8/17 SIGNATURES COMPLETED |2 Vi 1
15-MAR-2017 09:28 STR. #4

J:\Structures\FinalPlans\404_Site_3_Culver 1\DGN\U-3330_SD_CU.dgn
gdickey



N
<7
A
Q/L
\/ %V.
/T
8‘4/
Q
DRAWN BY : A. K. PATEL DATE : 2/1/17
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DESIGN ENGINEER OF RECORD: KRISHNA SEDAT pate  2/8/17
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= -
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A
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g
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g et —
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TOP OF FLOOR SLAB
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66“d STEEL PIPE
(196°-07

PLAN -

#4 A200 BARS @ 11” CTS.
- e

, /
#4 A400 BARS @ 8!5” CTS.

66"d RCP PIPE

3-#*6 S3 BARS
SES /7

A200 OR A400
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#4 B3 @ 12" CTS. EACH FACE

1'-0"

“SYAGGERED EA. INTERIOR WALL

/

/ =4 B1 BARS @ 12” CTS.
/« |

STREAM FACE

#*4 B2 BARS @ 12” CTS.
<= >

FILL FACE

3 - #8 S2 BARS @ 5”CTS.

TOP OF FLOOR SLAB
(TYP. EA. SIDE)

n"_Z
C CULVERT

STAGE II

#4 A2 BARS @ 12” CTS. CORNER BARS EACH

EXTERIOR SECTION (SEE BARREL SECTION )

- E E W EmEE OEEEmmem

FLOOR SLAB

17'-0"

PROJECT NO.
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SHEET 5 OF 11
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— STAGE II e STAGE I —
. 34°-2" _
. 16'-2" | 11'-6¥¢" . 6'-5%¢" .
- — -t -
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@ 1'-0" CTS. ) | 5-5 NI @ 6”CTS.
15-%5 NI @ 6” CTS. B el - “'FILL FACE OF HEADWALL
& FOOTING 2-*5 N2, 2-%*4 V3
@ 1'-0" CTS.
. 36-%5 71 @ 6 CTS. _
TOP OF FOOTING
(INLET END)
 STAGE II STAGE I iee"‘z(gé%flﬁ
R AR /\/ ' 4-#5 G2 BARS D 4-#5 T1 BARS
AR | ® 3" CTS. IN \ IN FOOTING
AR \ TOP OF HEADWALL \ <
Y RN ' ‘\\\ \ """"""" N — =\
N N, \ \ N 7-#4 ‘H' BARS \\ Voo \

DWALL) '
\

5-#*5 Nl @ 6”CTS.

FILL FACE OF HEADWALL

DRAWN BY

CHECKED BY :

A. K. PATEL DATE :
B. N. BARODAWAL A DATE »
DESIGN ENGINEER OF RECORD: KRISHNA SEDATI patE .

2/01/17
2/01/17

2/01/17

(LEFT EXTENSION)

(EA. FACE OF HEA
1| 7 \\\\\ \\\\ X \\\\ - —.' \‘ \ & FOOTING
Ej\& ' \\\ N d\ﬂ- N ; & i-) \ \ : \ >
¢ = TR = RN = \ ‘\ \\ ™
"‘I \\ \\\ \\ \\ \\\ - - X \ \\ . s A
S N NN - PN N \ @_"\ T M
.l ," ? \\\\\\\\\\\\\\ + \‘\\\‘ If“ — l \ '\h--- e \t-l-" _\‘___\_\‘ :'_."
” N < T \
w ] / T u s b
L \ / 2k N ~J
S L
3-#8 Sl BARS \ COPSS:I-LIJ-IN-.GIN N - 4 "yt 1 # 4 "yt 1/ \
@ 5 CTS. IN & HEADWALL L :;1:_ ), 4-"5 N3 - :;1:_ -
BOTT. OF ROOF SLAB /} _ B-*4 V2 @107 CTS. TR
¢ CULVERT \\ 60°-00"-00" STREAM FACE OF HEADWALL . \ ) ‘ 324 V2 @ 1'-0 CTS.
2-*5 N2, 2-%4 V3 B | STREAM FACE OF HEADWALL
15-%5 NI @ 6” CTS. @ 1’-0" CTS.
FILL FACE OF HEADWALL
& FOOTING € STEEL—)\
. 36-*5 71 @ 6 CTs. PIPE _
TOP OF FOOTING
- 16"-2" _ 18'-0" _
. 34/-2" _

All_3ll‘
2" CL.
2" CL. .
—_  |— Ff)
4-#5 G2 @ 3"CTS.
qoo0 o '\
'\ 9 9 A
(Va)
—~ . |—
L #4 myn AR _X Q
2|2 VIBARST 4 [—#5 ‘N“BARS :
. Ye)
| X
<< — -
= (:I/:) o o FILL (C] ©
nlo STREAM FACE J
o | <t FACE ﬂ o
< [}
m|a 1 q q <t
N l('I_)J e” : 8—)
T Y SR R
by P CONST. JT. <
< wm o o Y
# . A
~ o < N E
=
] o o ]
i B Y l\n Y
A ,~ e N
| JC 2 7 e o
I .
s #5 71 _%’ < —y
t'o . B 2I_OII N rv-) (D/-)
N d o / " 311 o~
" I:T) - 31_611 l _
L‘*5 T1
A8'L (PLACE AS SHOWN)

¢ PIPE !
L.

<

RADIUS TO MATCH
OUTSIDE DIAMETER
OF PIPE

YCONST. JT.

A\ A

31_311

2'-53%"
TO I.D.PIPE

TOP OF
FOOTING

CONSTRUCTION JOINT DETAIL

(INLET END -STEEL PIPE)

........
°®
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DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
SIGNATURES COMPLETED

HEADWALL
INLET END
(STAGE 1)

REVISIONS SHEET NO.
No  BY: DATE:  |nol  BY: DATE: C-6
1 3 SHEETS
2 4 11
STR. #



STAGE 1 STAGE II
. 33'-5"
B 5-8%¢" L 11'-6¥g" | 16'-2"
- — e
|
¢ PIPE—/(I 66"® RCP 1. 8"4 V2 @ 1-0"CTS. |97 16-#4 V1 @ 1'-0"" CTS. (EA. FACE OF HEADWALL)
2-%4 V2 @ 1’-0"" CTS. . STREAM FACE OF HEADWALL
STREAM FACE OF HEADWALL . %5 E6 4-#5 Gl
5 E5 Y
CaocES ] EaCFACE) A —4 s 037 3 | (TOP OF HEADWALL) / |\Q CULVERT
| N | L \ - ] ~ 7  g— u
O 3 #4 H13 1_ou
T " (EA. FACE) "4 H18 2’2 4 Hl ! 5
= y (EA. FACE) L=9" , (EA.FACE) .
A i ni 8" MIN. CL> 1
|(?) (EZ4 FI:IAléE) 6’ BEVEL! (TYP.) XN #4 H19 : : ,
2 s . AROUND PIPE ~& (EA. FACE) v/ N | /
| Tg} (TYP.) | it |
i : %4 H15 4 - 6'-4%%6" - : /
5 ® (EA. FACE) | : CONST. JT. IN
Il s INVERT EL. 81.0% 7 1 . FOOTING .
;L A E)J (EA. FACE) I (EA. FACE) 1
b N : FILL FACE | @
o £4 H21 ' S
ol 0 © : (EA. FACE) | ) OF CULVERT ®)
! NI © “ ! [
. NI SN '
oo~ CONST. JT. ol / :
Lo V’SEE DETAIL) -1 4 /4 '
Y & : I
Y Y Y * mEommsmsEEEmmmmE- 17"~ LA 4 P Trt T /‘ """""""" e "I' """"""""""""""""""""""""
? \C)“ /7 N\ :
| oLy ﬂ:: ! J | / u: [
Pl v5 £4 L**5 T2 -
L © =5 E3 :
[ (EA. FACE) (EA. FACE) "4 HIT (EA.FACE) |1 !
1'-6%e|! | 1!-01:-01_ 4-®*5 N5 [I’-0'1'-0 2'-2"
4-%5 V6 A
3-*5 Nl @ 6”CTS. || @ 1'-0"" CTS.
FILL FACE OF HEADWALL L. 30" | 15-%5 N1 @ 6~ CTS,
& FOOTING FILL FACE OF HEADWALL
2-%5 N4, 2-#4 V5 & FOOTING
@ 1’-0"" CTS.
. 34-%5 71 @ 6’ CTS. _
TOP OF FOOTING
(OUTLET END)
660 RCP PIPE STAGE I STAGE II
‘\ ‘\ /\/ ‘\ ‘\ \ ‘\ ‘\
4-#5 T2 BARS \ \" 4-*5 G3 BARS W YN
IN FOOTING \ \ \ @ 37 CTs. IN
~ . TOP OF HEADWALL—/\ AR CONST. JT.IN SN\ WY
""""" ‘\ FOOTING \
/ \\\ 7-%4 ‘H’ BARS & HEADWALL \\ \\ \ \\ \\
3-#5 Nl @ 6 CTS. LN\ (EA. FACE OF HEADWALL) AN
FILL FACE OF HEADWALL| \| N = . 16-#4 V1 @ 1'-0"" CTS. (EA. FACE OF HEADWALL) \‘\‘
& FOOTING \ o X Ola R \
\ \ N > A WEN LAY
\ \ ‘\\ N | = IR
. AN y EFONENAA
;f)“ 2\ Yy N 2\ +—T 8 NN NN
I \ vy N : Vv v
—Y $ __‘_“‘""’\___'_“\ $ ’/ l N ! RN
yAa > | ﬂ [ A SR ) ol \
/ dle alg \
NS M| = \
/ - 8'#4 V2 @ II_O“ CTS. - (L CULVERT_/\
) 1'-01°-0 4-*5 N5 [I’-0"1’-0 STREAM FACE OF HEADWALL \ 60°-00'-00"" ;3_#8“ S1 BARS
Y @ 1'-0"" CT el S\ 4 ve ~ 3o NI®@6"CIS. BOT? SF (I:R’TO%FI'\%LAB
2-*4 V2 @ 1'-0" CTS. - @ 1'-0" CTS. FILL FACE OF HEADWALL :
STREAM FACE OF HEADWALL & FOOTING
2-%5 N4, 2-#4 V5
@ 1’-0" CTS.
- 51_8%6” - - 141_7|/211
) 34-%5 71 @ 6/ CTS, : ( INSIDE FACES OF EXTERIOR WALLS )
TOP OF FOOTING
- 17°-3" .
) 33-5¢
DRAWN BY : A. K. PATEL DATE : 2/07/17

CHECKED BY :
DESIGN ENGINEER OF RECORD: KRISHNA SEDAI pare , 2/07/17

B. N. BARODAWALA

DATE - 2/07/17

(RIGHT EXTENSION)

All_3ll‘
2" CL.
— 2" CL.
- |— l})
4-*5 63 @ 3"CTS. A—rd ,
i 9 9 A
; [
*4 "v"BAR
2|2 VIBARST 4 5 N"BARS :
L LN
= X
s Jd ol %
ooy STREAM FILL ]
|4 FACE FACE A
< @)
: LIJ ® " 0—
T v
- o ," <
¥ i1 1 i
- CONST. JT.
~ o o
Y .\ < .V
e b \/ g \/
i .= O 2 A
JC 1o/ '_15' R4 I Y ?
S 1 <
.| #5211 = O & Ty
@ ~
E.\l . - 21_011 - M @.
o ) L3 &
: I_ 11 - m
" 3 . 3-6" 1 ' ¢
L*S T2
8" (PLACE AS SHOWN)

RADIUS TO MATCH
OUTSIDE DIAMETER
OF PIPE

YCONST. JT.

| N P —

3'-3"

A
Y

O I.D.PIPE

TOP OF
FOOTING

CONSTRUCTION JOINT DETAIL

(OUTLET END - RCP)
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JA%M% (STAGE 1)
3/15/2017 REVISIONS SHEET NO.
c-7
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REINFORCING BAR SCHEDULE

REINFORCING BAR SCHEDULE FOR BARRELS

-~ (Q\] - QN M < Tg]
< < =z =z =z =z =z
VERTICAL LEG A A A A A A A
L s s g
> | & W &
\/ | Y \/ | |
o
ALS A2| 1-TYp @
NI-NS | 1157
7” 51_011

A
Y

BAR DIMENSIONS ARE OUT TO OUT

CLASS A CONCRETE
INLET END HEADWALL = 11.0 CY
INLET WING Wl = 9.8 CY
OUTLET END HEADWALL = 11.3 CY
OUTLET WING W4 = 5.8 CY
TOTAL 37.9 CY
REINFORCING STEEL
INLET END HEADWALL = 1004 LBS.
INLET WING Wl = 613 LBS.
OUTLET END HEADWALL = 933 LBS.
OUTLET WING w4 = 389 LBS.
TOTAL 2,939 LBS.

DRAWN BY :

CHECKED BY :
DESIGN ENGINEER OF RECORD: KRISHNA SEDATI patg ; 2-7-17

A. K. PATEL

B. N. BARODAWALA

DATE : 2-1-17_
DATE : 2-7-1

~[~

DocuSigned by:

884E46B8CESB4B6. ..

3/15/2017

INLET END - STAGE 1 OUTLET END - STAGE 1 BAR No. SIZE TYPE LENGTH WEIGHT BAR No. SIZE TYPE LENGTH WEIGHT
BAR No. SIZE TYPE LENGTH WEIGHT BAR No. SIZE TYPE LENGTH WEIGHT Moo 5 s4  STR. 1370 a5 MO0 20 ®4  STR. 137 181
. o . o AlOL 2 ®4  STR. 12'-0" 16 AlOl 2 *4  STR. 12'-0" 16
el 8 > STR. 91" 76 34 > STR. 8-8" 36 AI02 2 ®4  STR. 10"-7" 14 A2 2 ®4  STR. 10°-T" 14
L2 8 S STR el >8 44 % STR W1t 38 AIO3 2 ®4  STR.  9-2" 12 AIO3 2 *4  STR.  9-2" 12
S > STR. 52 22 AlDA 2 ®*4 STR.  T-8" 10 AlD4 2 *4  STR.  7'-8" 10
G2 4 ®#5 STR. 20'-1" 84 E6 4 ®#5 STR. 6'-3" 26 AlO5 2 %4 STR. 6'-3" 8 A1O05 2 #4 STR. 6'-3" 8
AIO6 2 *4  STR.  4'-10" 6 AlO6 2 *4 STR.  4'-10" 6
H2 2 #4 STR. -7 15 G3 4 %5 STR. 19'-4" 81 AOT 2 #4 STR. 34" 4 A1O7 2 # STR. 3.4~ 4
H3 2 *4  STR.  &-1" 11
a2 4 SR relot 10 sz 4 SR 2 3 A200 4 ®4  STR. 13-7" 36 A200 18  *4  STR. 13-T* 163
H5 2 #4 STR. g4 1 H14 2 #4 STR.. 1-8" 2 A201 2 ®*4  STR. 11'-10" 16 A201 2 ®*4  STR. 11'-10" 16
He 2 4 SR 10°-8 14 HIS 2 4 STR. 11 2 A202 2 ®4 STR. 10-3" 14 A202 2 ®4 STR. 10-3" 14
He 4 P4 STR.dr-r At Hie 2 ®4 STR. 2% 3 A203 2 ®*4 STR.  8-8" 12 A203 2 *4  STR.  8-8" 12
H8 2 #4 STR. 4'-5" 6 H17 6 #4 STR. 16'-10" 67 A204 2 %4 STR. 71" 9 A204 2 #4 STR. 7-1" 9
H9 2 #4 STR. 3'-0" 4 H18 2 #4 STR. 10°-4" 14 A205 2 %4 STR. 5'-6" 7 A205 2 #4 STR. 5'-6" 7
HIO 2 *4  STR.  2'-8" 4 HI9 2 *4 STR. 76" 10 A206 2 *4  STR.  3'-11" 5 A206 2 *4 STR. 311" 5
H11 2 #4 STR. 3'-3" 4 H20 2 #4 STR. 7'-5" 10 A207 2 %4 STR. 204 3 A207 2 #4 STR. 21-q" 3
HI2 2 *4  STR.  5-7 7 H21 2 *4 STR.  8-2" 11
. o . - A300 4 *4  STR. 13-7" 36 A300 16  *4 STR. 13-7* 145
NLoe0 ms =" 240 L s s -6 216 A301 2 *4 STR. 1I'-9 16 A301 2 ®4 STR. 119" 16
Nz 4 o] -9t 20 N 4'-10" 20 A302 2 *4 STR. 10-0" 13 A302 2 *4  STR. 10'-0" 13
NS4 > -1l 16 NS4 > 4-0 I A303 2 *4 STR.  8-3" 11 A303 2 *4 STR.  8-3" 11
A304 2 *4 STR.  6'-6" 9 A304 2 *4 STR.  6'-6" 9
L 5 STR. 200" 83 2.4 % STR. 193" 80 A305 2 *4  STR. 4'-10" 6 A305 2 *4 STR.  4'-10" 6
A306 2 *4  STR.  3'-1" 4 A306 2 *4 STR.  3'-1” 4
v2. 11 ®4 STR.  9-6" 10 V2. 10 *4 STR.  9-6" 63
Vi A 4 SR el 8 sS4 4 SR 2l 8 A400 5  *4  STR. 13-7" 45 A400 23 *4  STR. 13-7" 209
va. 4 4 STR. 2l 6 ve 4 4 SR 22 6 A401 4 *4  STR. 110" 29 A401 4 *4  STR.  11'-0" 29
. o . o A402 4 ®4  STR.  &-T7" 23 A402 4 *4  STR.  8-T" 23
T >-r 2lo e 34 %2 s 198 A403 4 *4  STR.  6-1" 16 A403 4 *4  STR.  6-1" 16
A404 4 ®4  STR.  3-8" 10 A404 4 *4  STR. 3-8 10
TOTAL REINFORCING STEEL 1004 LBS. TOTAL REINFORCING STEEL 933 LBS.
AL 24 %41 4-57 71 AL 48 *4 ] 4-5" 142
A2 24 *4 | 4-2" 67 A2 48 *4 1 42" 134
Bl 24 ®4 STR. T-11" 127 Bl 48  ®4 STR.  T-11" 254
B2 24 ®4 STR.  6-4" 102 B2 48  *4 STR.  6-4“ 203
STAGE IT QUANTITIES B3 24 ®4 STR. T-11" 127 B3 48  ®4 STR.  T-11" 254
ct 57 ®4 STR. 1U'-1" 422 ct 57 ®4 STR. 23-8" 90l
CLASS A CONCRETE
INLET EXTENSION BARREL ® 1.283 CY/FT =  14.8 CY DI 30 ®6 STR.  2-6" 113 DI 30 *6 STR.  2-6* 113
INLET EXTENSION WING W2, HEADWALL,ETC.= 7.8 CY
# r_Q~ # r_Q#
INLET EXTENSION EDGE BEAMS = 120y et 4 > STR. 159" 66 et 4 > SR 159 66
OUTLET EXTENSION BARREL ® 1.283 CY/FT =  30.9 CY <> & =g STR.  15-9° 252 <> & s SR 15-9" 25
OUTLET EXTENSION WING W3, HEADWALL,ETC.= 12.0 CY S3 12 #g  STR. 15'-9~ 284 S3 12 *6  STR. 15°-9” 284
OUTLET EXTENSION EDGE BEAMS = L2cY
HL 2 ®4  STR. 1511 21 HL 2 ®4  STR. 15-9" 2l
TOTAL 67.9 CY
REINFORCING STEEL Vi1 32 #4 STR. 2'-4" 50 V1 32 #4 STR. 2'-4" 50
INLET EXTENSION BARREL, ETC. = 2,137 LBS.
OUTLET EXTENSION BARREL, ETC. . 3.645 LBS. TOTAL REINFORCING STEEL 2,137 LBS. TOTAL REINFORCING STEEL 3,645 LBS.
INLET EXTENSION WING W2 = 363 LBS.
OUTLET EXTENSION WING W3 = 584 LBS. U-3330
PROJECT NO.
TOTAL 6,729 LBS. SPLICE LENGTHS CHART
BAR SIZE SPLICE LENGTH NASH COUNTY
FOUNDATION CONDITIONING MATERIAL —= —
INLET EXTENSION 15 TONS A200 - b 113+48.00 -L-
A400 "4 1'-5" STATION: -
OUTLET EXTENSION 31 TONS a1 "y L5
g SHEET 8 OF 1l
TOTAL 46 TONS B3 "4 I'-5
Cl #4 1-11" STATE OF NORTH CAROLINA
PULVERT EXCAVATZOR ‘G’ *5 2'-2" DEPARTMENT OF TRANSPORTATION
INLET EXTENSION LUMP SUM ‘Y #4 1-9” s“Q‘%\\'\_'Eﬂ{i’o{'Z% RALEIGH
OUTLET EXTENSION LUMP SUM §Sgessg 7 %
foTaL o suv { ®en® 3| DOUBLE 6 FT.x 7 FT.
Tioem ;g
Lageesed |CONCRETE BOX CULVERT
SO o
ot W O EXTENSIONS AND

o6"d PIPE HEADWALLS

SHEET NO.
C-8

REVISIONS

SIGNATURES COMPLETED

15-MAR-2017 09:28
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FINAL UNLESS ALL 1 3 ks
2 &l 11

STR. #4



BAR TYPES 1, 4-9" L BILL OF MATERIAL (INLET) |BILL OF MATERIAL (OUTLET)
N ° ol o _ Z2 | 4'-2" 1.8’ BAR | NO. |SIZE|TYPE| LENGTH |WEIGHT| BAR | NO. [SIZE|TYPE| LENGTH |WEIGHT
ALL BAR DIMENSIONS ARE OUT TO OUT. ZIzZ|z| z|z| z| z| 2| z| 2| 2| = 73| 3/-g" | e H6 6 | =4 [STR] 22'-7" 91 H1 6 | =4 [sSTR] 12'-1” 48
I 74 N 3y - ‘6”7 HT 2 %/ STR 17/-3” 23 H? 2 LY STR 9'-1” 12
— @ b - T H8 2 | =4 | sTR]| 8'-4" 11 H3 2 | =a | sTR]| 4-0" 5
3 3 3 S 3 S N S S X N 3 - -—— ® 133" # L
: _ o o o o o i o o o o . HO | 12 #4 2 33 26 H4 12 #4 1 33 26
s 1 NEEBEEEEREERE . .67 HIO | 2 4 [stR | 22'-11 31 H5 2 4 [ STR| 12'-7 17
? 2 G R O R A A P 27 a1 6"
. R \p) Ol O W <I| M - > > = — = - "
= = N 78 47" o N6 3 5 | 3 9'-1 28 NI 3 5 | 3 8'-5 26
{ RAD ol " T N7 3 | =5 | 3 8'-6" 27 N2 3 | =5 | 3 7'-8" 24
Y Y Y Y Y Y Y Y Y Y VY %Y < e " Y " Y
1'-3" 11_8,7/4" - 3-gn 1 ”' N8 4 4 3 7'-11 21 N3 3 4 3 6'-11 14
1-3" | 17-0" J Z10]_ L N9 4 | *4 | 3 7-3" 19 N4 3 | =4 | 3 | 6-2° 12
A\ Z11] 3-0" 16" NIO | 4 | *4 | 3 | 66 17 N5 | 3 | *4 | 3 | 5-5 11
8" 212|_ 2'-7" |6 N11 4 "q | 3 5-11" 16
713 . 5 -0 _ :6"= N12 3 ®4 3 5-4~ 11 S1 3 %0 STR 6'-0" 27
) " S1 3 | *6 | STR| 6-0" 27 Tl 3 | *5 | STR | 13°-7" 43
@ T2 3 | *5 [ STR | 26'-0” 81 V1 3 | %4 [ STR| 7°-4" 15
V2 3 | *4 [ STR| 6'-10" 14
4ows 713 V6 3 | =4 [STR| 7-6" 15 V3 3 | ®4 [ STR| 5-4 11
SPLAYED EOUALLY 3_#4 ZS 3_#4 Z4 4 " V7 3 #4 STR 61_11” 14 V4 3 #4 STR 41_7" 9
. 5-%4 76 4-%*4 77 4-#4 78 4-#*4 79 5-*4 710 5-*4 711 L3 3 3-%4 73 3-%4 72 3-#4 71 _ SI;LiYZE% V8 4 | =4 [STR| 6-4" 17 V5 3 | #4 [ STR| 3-10 8
OUTSIDE OF “Z'" BARS @ 1'-0”CTS. TOP OF FOOTING “Z'* BARS @ 1'-0"CTS.TOP OF FOOTING EQUALLY outsInE VS 4 | =a | STR -8" 15
STEEL PIPE . OF PIPE | VIO | 4 | #4 [ STR| 4'-11" 13 Z1 3 | *4 | 4 5'-3" 11
g 5 T2
5 T| Vil 4 | =4 [STR| 4'-4" 12 72 3 | %4 | 4 4"-8" 9
\ — —
vi2 | 3 | #4 | SsTR]| 3'-9 8 73 3 | %4 | 4 47-2" 8
2T Z4 3 %4 4 3-7" 7
P 8, e 536 Stk Z7 | 4 | *a | 4 | 51" 14 25 | 3 | "4 | 4 | 31 6
Ve 7957 g - ] IS S R Z8 | 4 | *4 | 4 4-8" 12 Z6 | 4 | *5 | 4 6-2" 26
Z12 o S B Z9 4 54 | 4 4-3" 11
: ' ' of ~| of z10 | 4 [ *a [ 4 | 3-11" 10
_:._____'_ ______ w \ | | le 5 #4 4 3"6" 12
: - 1 ol 712 4 4 4 3-1" 8
© ” Z13 | 4 | *5 | 4 | 5-6 23
! & 17ExXP. JT REINFORCING STEEL 613 LBS| REINFORCING STEEL 389 LBS
I a a
-6y, MATERIAL CLASS A CONCRETE (INLET) CLASS A CONCRETE (OUTLET)
\ \ 251_511
- 1 WING 9.8 CU.YDS. |1 WING 5.8 CU.YDS.
WALL
TR, (0
2" CL.
— 2" CL.
2 2EL
PLAN W1 PLAN W4 “ i
(INLET) OUTLED CVUBARS=— ) FTLL FACE
2| Sl
3_#4 V5 <{ Z ]
3. 3-#4 V4 3-#4 V3 3-%4 V2 3-#4 V] _ DO
) 3-#4 V6 3-%4 VT 4-%4 V8 4-%4 V9 4-%*4 VIO 4-*4 VIl 3-#4 VI2 3 "VYBARS @ 1-07CTS, | TP
o “V'"BARS ® 1'-0"CTS. ¢ 1"EXP. JT. — = <5
ATERIA : H4 1 '
(TYP.) ~—— € 1”EXP. JT. MATERIAL MATERIAL | .
(TYP.) |
\ . . : /‘ y CONST. JT. + M w70 BARS
1 ‘ \ ] H| ’ "'\"_ +
2_#4 H].O 2 \ L W
l . ~ . A ] I
<o T : : . o \ U-3330
=T ; " & X .} PROJECT NO.
< 2 HT Vi ’ M g N N ] Q
T Yo r | NNt ! Ol “TeBARS = = NASH
N NT ‘ V8 va V10 ‘ H—1 I T 8" | L7 (TYP. COUNTY
g7 ' =2 113+48.00 -L-
T 1 N a o
T2 vo_ | § _ 55 TYPICAL WING  STATION:
L - il | I ' ) & SECTION
© & 66" J T 66" & w|N SHEET 9 OF 11
STEEL PIPE CONST Y CONC. PIPE
Y y—HG6 JT. Q ' STATE OF NORTH CAROLINA
== ==—g======= F======= t======= b======= E=====/== B | f====s3=====g=====d===== DEPARTMENT OF TRANSPORTATION
N6 N7 ST Ng ST N9 ST N1OS7] N11ST] NS ] ! TZ N1 ji‘af}.‘i\-égﬁ{?{ %, RALEICH
B e et e def e g ot WINGS FOR
I L L 3% | P [CONCRETE BOX CULVERT
2NN
% ............ C{“,s“
3-34 N5 3-#4 N4 “wdRY WO STAGE I
3 | L 3-24 N3 3-#5 N2 3-%5 NI _ r— H = 7'-0” SLOPE = 3:1
. 3-#5 N6 3-%5 N7 4-%4 N8 4-%4 N9 4-%4 NIO 4-*4 NIl 3-#4 NI2 L3 "N BARS @ 17-07CTS. Hreeg Niekesy 60° SKEW
N BARS @ 107CTS. 152017 REVISIONS SHEET NO
DRAWN BY : B.N.BARODAWAL A DATE : _2-2-17 ELEVAT ION W]. ELEVAT ION W4 DOCUMENT NOT CONSIDEREDN{ ©B™ DATE:  INO4  BY: DATE: C3
CHECKED BY : A.K.PATEL DATE : _2-3-17 TNET) (OUTLET) FINAL UNLESS ALL 1 3 SheeTs
DESIGN ENGINEER OF RECORD: KRISHNA SEDAI patp . 2-3-17 SIGNATURES COMPLETED |2 & 11
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BAR TYPES 71 oy e BILL OF MATERIAL (INLET) |BILL OF MATERIAL (OUTLET)
ol =l o 72| Y Ter BAR | NO. [SIZE [TYPE | LENGTH [WEIGHT| BAR | NO. [SIZE|TYPE| LENGTH |WEIGHT
ALL BAR DIMENSIONS ARE OUT TO OUT. ZIZ2|Z| Z| 2| 2|Z| 2| 2| 2| 2| = - ———r H1 6 | *4 [STR] 12'-1" 48 H6 6 | ®4 [STR| 22-7" 91
S S S S S S S T N . | Z3 |, 38" e H2 2 #4 [ STR| 9'-1 12 HT 2 =4 | STR | 17'-3" 23
) 24| 30-1" |6 H3 2 | *4 | STR| 4'-0” 5 H8 2 | *4 | STR| 8-4" 11
& 1 ol 2 i s i o s v s s e 75 or_7n 6" H4 12 | 4 | 1 3/-3" 26 HO | 12 | =4 | 2 3/-3" 26
N N - _\ N N _\ - - - 1_n . _ "
a v g N R R R R EREERE e 47 » H5 2 | *4 | STR| 12'-7 17 HIO | 2 | #4 | STR | 22'-11 31
o (@) \I \l \n \I \. \I \l \l \l \l \n \, - > >
2 2 ) S e I A Rt it I e Bl B B Bt Z1], 4-2” e, N1 3 | #5 | 3 8'-5" 26 N6 3 | #5 | 3 -1 28
! : RAD. 78| _ 3'-9~ 16" N2 | 3 | *5 | 3 | 78" 24 N7 | 3 | *5 | 3 | 86" | 21
11_3” l'-8~7/4" \/ \/ \/ \/ \/ \/ \/ \/ \/ \/ | | 29 - 3,_5,, - 6"; N3 3 #4 3 6"11” 14 N8 4 #4 3 71_11" 21
1'-3" | 1-0” Y, ‘\ 710] 30" Ter N4 3 | %4 | 3 6'-2" 12 N9 4 | =4 | 3 7'-3" 19
R ol — T N5 3 | »4 | 3 5/ -5" 11 NIO | 4 | #4 | 3 6'-6" 17
8 % - o N11 4 4 3 5/-11" 16
S1 3 | *6 | STR| 6-0 27 NI2 | 3 | 4 | 3 5/-4" 11
O o
T1 3 | *5 | STR| 13-7 43 S1 3 | "6 | STR| 6-0” 27
3_#4 ZS 3_#4 Z4 # r_pAn # ’_ "
3 3-%4 73 3-%4 72 3-%4 71 5-#4 77 4-%4 78 4-%4 79 4-#4 740%4 711 4-*4 712 L3 \\g g #j :12 67,_1‘('),, }g 12 3 > | STR | 23710 >
“Z'"BARS ® 1'-0"CTS.TOP OF FOOTING “Z'"BARS @ 1'-0"CTSOP OF FOOTING 3 T TR 527 T v T TR T T =
5 T1 S T2 Z 3 | #4 [ STR| 4'-77 9 VT 3 | %4 | STR| 6'-11" 14
/ ) — V5 3 | *4 | STR| 3'-10" 8 V8 4 | %4 [ STR| 6-4" 17
/ _r{ — & 4 | =4 [ STR| 5-8" 15
— —— Z1 | 3 | *4 | 4 | 5-3 1 VIO | 4 | #4 | STR| 4-11" 13
i _ Z7 e
= | . 7 \ 3-*6 SI¥ e g5 - ] Z2 | 3 | *4 | 4 | 4a-8 9 Vil | 4 | 74 | STR| 4-4" 12
ST G R | Sy ~ z9 71057 raV0 | G RS 73 | 3 | 4 | 4 | 4a-2 8 viz | 3 | #4 | STR| 3-9” 8
N o \ | 7 F T Z4 | 3 | *4 | 4 | 3-1° 7
— -# —f e T s sieliuliuslinsliusliesliesls sl i L =1 o Z5 3 [ *4] 4 3'-1" 6 Z6 5 [ *4 | 4 5'-1" 17
Y S ) ) | 7 4 %4 4 4'-8" 12
A : v 78 4 #4 4 4-3" 11
!/ % 729 | 4 | *4 | 4 | 311" 10
C 1”EXP. JT. i1-e;l 1'-6" Z11 4 | =4 | 4 31" 8
MATERTIAL ' ) - \
DI / &- y REINFORCING STEEL 363 LBS| REINFORCING STEEL 584 LBS
CLASS A CONCRETE (INLET) CLASS A CONCRETE (OUTLET)
1 WING 5.4 CU.YDS. | 1 WING 9.6 CU.YDS.
1 HEADWALL 1.5 CU.YDS. | 1 HEADWALL 1.5 CU.YDS.
1 END CURTAIN WALL ——— 0.9 CU.YDS. |1 END CURTAIN WALL 0.9 CU.YDS.
éyte
&)
=
TOTAL 7.8 CU.YDS. TOTAL  12.0 CU.YDS.
IR, (0
2" CL.
PLAN WZ2 PLAN W3 -~ 2" CL.
(INLET) (OUTLET) =
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2 2 K J— DEPARTMENT OF TRANSPORTATION
=y SSn C4 RO',"'% RALEIGH
3-#4 N5 3-#4 N4 § QQFSEAL"@‘-.. B WINGS FOR
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STRENGTH I LIMIT STATE
MOMENT SHEAR
O I -
o L o = ac = Ly
o o O o ) o o
= aE o o< » L < * z
= = = << () L L —
Ll 4 < own . — O=+ . — O=—
1 — O 20 " e (&) o = Zwu= (&) o = Zw=z z
] O g o == T O =z = L << W =z = Ll << L
Ll H o= | HH 92) Ll — H S wl =S H = uwl ——-= =
> I F4(3 Z< ZZI—-E: =z >0 — x wo Ve wl — x o Ve wl =
L L W= oo L O H <t < o —1 > Hl < o —a> ol 1 O
— > =C O =xc — —u a e 28] Ll O ul o 28] Ll O ul &
HL-93 (INVENTORY) | N/A ) 1.36 -- L7s | 2.7 1 TOP SLAB 3.00 | 136 1 TOP SLAB 5.85
DESIGN HL-93 (OPERATING) | N/A 1.76 -- .35 | 3.51 1 TOP SLAB 3.00 | 1.76 1 TOP SLAB 5.85
LOAD
RATING HS-20 (INVENTORY) | 36.000 | {2) 2.05 | 73.88 | 175 | 3.97 1 TOP SLAB 3.00 | 2.05 1 TOP SLAB 5.85
HS-20 (OPERATING) | 36.000 2.66 | 95.77 | 135 | s5.15 1 TOP SLAB 3.00 | 2.66 1 TOP SLAB 5.85
SNSH 13.500 3.77 | 50.86 | 1.40 | 6.29 1 BOTTOM SLAB | 0.33 | 3.77 1 TOP SLAB 5.85
SNGARBS2 20.000 3.53 | 70.64 | 140 | 6.29 1 BOTTOM SLAB | 0.33 | 3.53 1 TOP SLAB 5.85
Ll
S | SNAGRIS? 22.000 3.77 | 82.89 | 1.40 | 6.29 1 BOTTOM SLAB | 0.33 | 3.77 1 TOP SLAB 5.85
Li- | SNCOTTS3 217.250 .70 | 46.24 | 140 | 3.39 1 TOP SLAB 3.00 | 170 1 TOP SLAB 5.85
W | SNAGGRS4 34.925 | (3) .63 | 57.07 | 140 | 3.38 1 TOP SLAB 3.00 | 1.63 1 TOP SLAB 5.85
o
Z | snssa 35.550 1.66 | 58.86 | 140 | 3.49 1 TOP SLAB 3.00 | 1.66 1 TOP SLAB 5.85
n
SNS6A 39.950 1.65 | 65.72 | 1.40 | 3.49 1 TOP SLAB 3.00 | 1.65 1 TOP SLAB 5.85
LEGAL SNSTB 42.000 .65 | 69.09 | 140 | 3.54 1 TOP SLAB 3.00 | 1.65 1 TOP SLAB 5.85
L
RATING [& | TNAGRIT3 33.000 2.21 72.84 | 1.40 | 4.85 1 TOP SLAB 3.00 | 2.2 1 TOP SLAB 5.85
—
< | TNT4A 33.075 2.03 | 67.10 | 1.40 | 4.06 1 TOP SLAB 3.00 | 2.03 1 TOP SLAB 5.85
—
S| TNTea 41.600 1.68 | 69.75 | 140 | 3.60 1 TOP SLAB 3.00 | 1.8 1 TOP SLAB 5.85
=
A | TNTTA 42.000 .89 | 79.52 | 140 | 4.06 1 TOP SLAB 3.00 | 1.89 1 TOP SLAB 5.85
-
Se | TNT7B 42.000 .73 | 72.49 | 140 | 3.72 1 TOP SLAB 3.00 | 1.73 1 TOP SLAB 5.85
O
£ | TNAGRITY 43.000 1.93 82.81 | 1.40 | 3.85 1 TOP SLAB 3.00 | 1.93 1 TOP SLAB 5.85
< | TNAGTS5A 45.000 1.96 88.14 | 1.40 | 3.99 1 TOP SLAB 3.00 | 196 1 TOP SLAB 5.85
-
= | TNAGTSB 45.000 .99 | 89.34 | 140 | 4.06 1 TOP SLAB 3.00 | 199 1 TOP SLAB 5.85
§:>- - 60" - 6-0" >
() - LY 8| |-
") 0,
) 4 / N
5
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Y
QT BOX 1 BOX 2
o
(LOOKING DOWNSTREAM)
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LOAD FA

NOTE:

CTORS:

DESIGN LOAD RATING FACTORS

LOAD TYPE FAN(IZAFXOR FAN(IZIT'\é)R
DC 1.25 0.90
DW 1.50 0.65
EV 1.30 0.90
EH 1.35 |[0.50 OR 0.90
ES 1.35 |0.50 OR 0.90
LS 1.75 --
WA 1.00 --

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 % %
% % SEE CHART FOR VEHICLE TYPE
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