BM: EXISTING INLET INVERT OF CULVERT UNDER UST74 BYPASS

RETAIN EXISTING
TRIPLE 8 FT.X 6 FT.

. \

FOR UTILITY INFORMATION, SEE UTILITY PLANS

PROPOSED TRIPLE
8 FT.X 7 FT.

AND SPECTIAL PROVISIONS.

-LPB-

RCBC

74°-06'-52"
(TAN. TO CURVE)

— -
- — — —

- GOI-OH —
(ALONG
¢ CULVERT)

AN

KXAK, _
SRR —=
T R

~TUNNAMED -,
> TRIBUTARY TO-
‘ PEE DEE RIVER

RETAIN
EXISTING
TRIPLE

8 FT.X 6 FT.
RCBC

LOCATION SKETCH

A441_Ou‘

A

26'-0"

300°-0" _54'-0" _, _48-0"_ _55-0" _

Y
A

=d/r——-LPB-

. o6'-0"  38°-0" 30'-0" 49'-0"

Y

-

*/ - :/
QS o)
QQ \IQ
2 3

NOTES:
ASSUMED LIVE LOAD ---------- HL-93 OR ALTERNATE LOADING.
DESIGN FILL: --------------- 43.34 FT.

FOR OTHER DESIGN DATA AND NOTES SEE STANDARD NOTE SHEET.

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

CONCRETE IN CULVERTS TO BE POURED IN THE FOLLOWING ORDER:

1. PHASE T WING FOOTINGS AND FLOOR SLAB INCLUDING 4"OF
PHASE I VERTICAL WALL.

2. THE REMAINING PORTIONS OF PHASE I WALL AND PHASE I
WINGS FULL HEIGHT.

3. PHASE II WING FOOTINGS AND FLOOR SLAB INCLUDING 4”OF
PHASE ITI VERTICAL WALLS.

4, THE REMAINING PORTIONS OF PHASE II WALLS AND PHASE II
WINGS FULL HEIGHT.

5. ROOF SLAB IN IT’S ENTIRETY 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
gEgE$ORCING STEEL EMBEDDED IN BARREL ARE SHOWN ON WING
HEET.

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 SHALL BE PAID FOR BY THE
CONTRACTOR.

DRAWN BY : A. SORSENGINH DATE : _2/2019
CHECKED BY : M. G. SHAIKH DATE : _4/2019
DESIGN ENGINEER OF RECORD: A. SORSENGINH DATE : _4/2019

PROFILE ALONG ¢ CULVERT

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.

NO PRECAST REINFORCED BOX CULVERT OPTION WILL BE ALLOWED.

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.

DOWELS SHALL BE USED TO CONNECT THE CULVERT EXTENSION TO
THE EXISTING CULVERT AS SHOWN.FOR NOTE REGARDING SETTING
OF DOWELS, SEE SHEET SN.

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

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

FOR CRANE SAFETY, SEE SPECIAL PROVISIONS.

— — ——

THE 15" DIA. PIPES THROUGH THE SIDEWALL OF THE CULVERT SHALL
BE LOCATED BY THE ENGINEER. THE REINFORCING STEEL SHALL BE
CUT OR FIELD BENT AS NECESSARY TO CLEAR PIPE.

FOR SUBMITTAL OF WORKING DRAWINGS, SEE SPECIAL PROVISIONS.
FOR EROSION CONTROL MEASURES, SEE EROSION CONTROL PLANS.

FOR FALSEWORK AND FORMWORK, SEE SPECIAL PROVISIONS.

NO WORK SHALL BE DONE ON THE CULVERT AT STA.

8+68.70 -LPB- UNTIL THE AREA OF THE BOX CULVERT HAS
BEEN UNDERCUT TO 4’'BELOW CULVERT BOTTOM ELEVATION AT
THE BEGINING OF CULVERT EXTENSION TO 100‘, 8" BELOW
CULVERT BOTTOM ELEVATION AT 100’ TO 225" AND 4’ BELOW
CULVERT BOTTOM ELEVATION AT 225" TO 350 AND UNSUITABLE
MATERIAL REPLACED WITH SUITABLE MATERIAL,

PROPERLY COMPACTED TO THE ELEVATION OF THE BOTTOM

OF THE PROPOSED FLOOR SLAB. THE LIMITS OF THIS
UNDERCUT EXCAVATION SHALL BE AT LEAST THE LIMITS

OF THE BOX CULVERT INCLUDING THE WINGS. NO

SEPARATE PAYMENT WILL BE MADE FOR ANY TEMPORARY
SHEETING, UNDERCUT, OR UNSUITABLE MATERIAL

REPLACEMENT AS REQUIRED TO CONSTRUCT THE PROPOSED
CULVERT. PAYMENT IS INCLUDED IN THE LUMP SUM

PRICE FOR CULVERT EXCAVATION.

BACKFILL WITH SELECT MATERIAL, CLASS VI MEETING THE
REQUIREMENTS OF SECTION 1016 OF THE STANDARD SPECIFICATION.

CONSTRUCT THE REINFORCED CONCRETE BOX CULVERT AT STATION
8+68.70 -LPB- WITH 3 INCHES OF CAMBER IN THE SOUTHERN END
AND THEN TAPER UP TO A 5 INCH CAMBER IN THE MIDDLE 100 FEET
SECTION AND TAPER FROM 5 INCHES TO ZERO CAMBER AT THE NORTH
EASTERN SEGMENT TO ACCOUNT FOR ANTICIPATED SETTLEMENT.

HYDRAULIC DATA

DESIGN DISCHARGE

FREQUENCY OF DESIGN FLOOD
DESIGN HIGH WATER ELEVATION

DRAINAGE AREA
BASE DISCHARGE (Q100)

BASE HIGH WATER ELEVATION

1100 C.F.S
50 YRS.
192.90

2.17 SQ. MI.
1200 C.F.S
193.50

OVERTOPPING DATA

OVERTOPPING DISCHARGE

FREQUENCY OF OVERTOPPING FLOOD

OVERTOPPING FLOOD ELEVATION

GRADE DATA

GRADE POINT ELEVATION @

STA. 8+68.70 -

LPB-

BED ELEVATION @

STA. 8+68.70 -

ROADWAY FILL

LPB-
SLOPES

6000 C.F.S
500 YRS.
232.00

232.32'

183.01°
4:1

TOTAL QUANTITIES
CLASS A CONCRETE
BARREL ® __ 4.579 _ CY/FT 1,734.0 _ C.Y.
WINGS ETC. 29.4  C.Y.
EDGE BEAMS 4.3 C.Y.
SILLS .7 C.Y.
TOTAL 1769.4  C.Y.
REINFORCING STEEL
BARREL 141,540  LBS.
WINGS ETC. 1,703 LBS.
TOTAL 143,243  LBS.
FOUNDATION COND. MAT'L 721 TONS
CULVERT EXCAVATION LUMP SUM
PROJECT NO. R-3421A
RTCHMOND COUNTY
STATION: 8+08.70 -LPB-
SHEET 1 OF 8 EXTEND CULVERT NO. 760223
A?:Zj:;}i;éd‘t °°fﬁwﬁ:”: _ STATE OF NORTH CAROLINA
I — G‘“"””;j”‘” DEPARTMENT OF TRANSPORTATION
S Carg e, SR CaRg e, RALEIGH
SOESatt,  Nigliglty
A CARE B AL TS TRIPLE 8 FT. X 7 FT.
: s ;i § X IS5
%7 %"‘é&@\“# «%“%Na@éﬁ' CONCRETE BOX CULVERT
AN “t AR 74°-06'-52" SKEW
7/23/2019 7/23/2019
REVISIONS SHEET NO.
SOCUMENT NOT CONSIDEREDE®L B DATE: No| BY: DATE: Cl-1
FINAL UNLESS ALL 19 3 30t
‘ SIGNATURES COMPLETED ‘2 4 8

23-JUL-2019 13:22
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EXISTING
CULVERT

ROADWAY FILL SLOPE 4:l

. 35'-0" _ L pB- o SEE ROADWAY PLANS FOR ROADWAY WIDTH
3-%6 S6 BARS SEE DETAIL A (SHEET Cl1-3) Z - " {3
@ 3" CTS. 1'-0” 3 ~—= .
N n 7 : $— <1/ 3L T" 4-*5 1 BARS @ 3"CTs.
v DI =\ — o /777 \\\\
eee|= —
___________ 1\ === ? N 81 .
e E= el ! ;ol 3-#8 S5 BARS
_______________ see _ | WING SLOPE
I - —1 | - 7 FOR 4:1 FILL
A 3 | CONST. JT.
\ Sl |8 I ;
< |- - #4 B2 BARS FILL FACE _ ) 58 j_q ol
e > - = | _GRADE 1.27% N O
= — (&) - N |
= _#4 Bl BARS STREAM FACE __ ol 2w TRANSVERSE | W
v - — » CONST. JT. Gl 0" '
e el A2 L e .|z *4 B3 BARS @ 1'-0"CTS._ ,
= e|ho 129 EACH FACE STAGGERED |
< <| @ | <t
w oV I o|H I
O | = — << V;V) I
° (@]
| Y5 | ELEV. 183.01 ¥ 5 <! o !
| 37
__________ o O CONST. JT. $3 BARS |
— ¥ | Y _\L :_
———————————————————————————————————————————————— ﬂ_—_— s - - - - - . I I DN DN DI DN DI DI DI DI B B I e . e e e S S S S S S S S S I B DI DI I I S S | B B S S S S . .- - et - N O S . . -
< T N 1 (0\7’0\__) i
6 L2 © © | !
| = \ 177" T
» | 1L > 3”@ WEEP HOLES @ 10°-0” % CTS. I
3-86 S2 OR . )
. 6 L4 . I
S4 BARS 1y 0 :
@ 3" CTS. 3. 7
1'-0”| 1'-6" EXTERIOR WALL INTERIOR WALL

CULVERT SECTION NORMAL TO ROADWAY

NOTE: CUT OR FIELD BEND REINFORCING STEEL IN CULVERT WALL AS NEEDED TO CLEAR PIPES.

. 27'-5" _
II_OI/ZH > - 8'-0" > :8”: - 8'-0" > :8”= - 8'-0" - :11_OI/2”
6" (TYP.) | Cl BARS @ 1’-0”CTS. | 6"(TYPY
1 (TYP.) 10
~ 2"HIGH BEAM BOLSTERS
3 ~ (B.B)®@ 4'-0"CTS. .
. .
- 254" - & A300 BARS i\
INSIDE FACES OF EXERIOR WALLS : '
8|  17-*6 L1 & L3 @ 1'-6"CTS. .| 8" \ AL BARS ~ 7] I = ? = 1Al BARS l
- l: :l —————— ;_ol || i zo
-5 16-%6 L2 & L4 @ 1'-6"CTS, 1'-5’
T T 1 ) | L ag . K ) . A100 BARS 4" TYP, | | - I “
-L STANDEE CONST. JT. O - 2 0L *jil-_&
A\ A\ BAR (TYP.) (TYP.) ) N V5| -
a4 | 1L 2"cL. |~ P A
= Bt BARS— I 27 CL. Pl 1Bl BARS
N > fe——— o O < E_)
o B2 BARS—] 1 ' JIE= 2"CL. || ) P |.—B2 BARS & .
2-#4 ‘H” TL. o (/:)'_. B &" ] :I—. 3 \{\l
o w A ALL STANDEE BAR B3 BARS~{ 4 ClwiE LL~B3 BARS 3 g ¥ sl T
o @ 3-0"CTS. B Qlag d WEEP HOLES A 1o
a L " | 4 < - < 3 ° o - —
: |7/ l I s S ol - PROJECT NO. __R-3421A
— CONST. JT |~
(@] P 4 K _\" r L . : b = (@)
/ # SAZENDTEEP -0 . E [| (TYP.) \;t 2 RICHMOND COUNTY
y N (TYP.) Y N A2 BARS i O Y
- A AR A AR 1 - _
2 \ S s | | Ly — STATION; 8+68.70 -LPE
EDGE BEAM/ ol !l a |l 4 | ! /\ B I “f ol SHEET 2 OF 8
- - Y DocuSigned by:
A2 BARS A450 BARSl j A400 BARSX K s [Kmﬁm? Sk STATE OF NORTH CAROLINA
SECTION X_X CONST. JT. ;‘ A2 BARS § EAGF?;%@E:ZZ}"&Q DEPARTMENT OEALEIGBANSPORTATION
C1 BARS @ 6”CTS. _ 5 $$ anss/o,,;"‘f,
B (TYP.) ] 5 i€eeal F
i b P TRIPLE 8 FT.X 7 FT.
22 & RAQF
RIGHT ANGLE SECTION OF BARREL %%gﬁax CONCRETE BOX CULVERT
THERE ARE 125 “‘C’* BARS IN SECTION OF BARREL.
LOOKING DOWNSTREAM 1232008 80°-29'-51" SKEW
REVISIONS SHEET NO.
DRAWN BY : A. SORSENGINH DATE : 272019 N0  BY: DATE:  |No)  BY: DATE: C1-2
CHECKED BY : M. G. SHATKH DATE : 5/2019 DOCUI-[\AIEI\II\IATL NUONTLECS%NilI_EERED | 3 SHEETs
DESIGN ENGINEER OF RECORD: _A. SORSENGINH pate : 2/2019 SIGNATURES COMPLETED |2 4 8

23-JUL-2019 13:22
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éw 6" BEVEL p é"
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I : 74 \| V \| Y X \ .
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DRAWN BY : A. SORSENGINH

CHECKED BY : M. G. SHATIKH

DESIGN ENGINEER OF RECORD: _A. SORSENGINH

DATE : 272019
DATE : 5/2019
DATE : 2/2019

/A

SIS AAAY
A/

N
\\\\\\k\\\\\\\\\\\\\\\\\\\\\\\\\

CONSTRUCTION PHASING

(LOOKING DOWNSTREAM)

v

PHASE I CONSTRUCTION

PHASE II CONSTRUCTION

®*5 El (TYP,
EACH FACE)

15" @ R.C. PIPE

DETAIL A

DocuSigned by:
| Leishna P. Sedai
LT
EA6F7941‘ W l,,"

7/23/2019

PROJECT NO.

R-3421A

RICHMOND

COUNTY

STATION: 8+68.7/0 -LPB-

SHEET 3 OF 8

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

RALEIGH

TRIPLE 8 FT. X 1 FT.

CONCRETE BOX

CULVERT

14°-06'-52" SKEW

REVISIONS

DOCUMENT NOT CONSIDERED P B DATE: __|NO,
FINAL UNLESS ALL | 3
SIGNATURES COMPLETED |72 Z
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94-*5 A200 @ 6/p"
82-*5 A400 @ 7!/

\ 5 A456

SPLAYED @ T7Y/5"
MAX SPACING

DETAIL E
BOTTOM OF SLAB

CONST. JT. CONST.JT.—\
#5 A250

\ #5 A255

3-#5 ‘A’ BARS
SPLAYED @ 6!/,”
MAX. SPACING
DETAIL E
TOP OF SLAB
72'-5%,~

CTS.(ToP oF FLOOR sL AB)
CTS. (BOTTOM OF FLOOR SLAB)

10

-(_1:5 AZOO @ 6/2

0 @ 1/2"CTS. B0

74°-06'-52" "~

(TAN. TO CURVE)

@ 5 CTS.
TOP OF FLOOR

@ 5" CTS.
TOP OF FLOOR
SLAB

45°-00'-00"

#5#21 A
(SEE DETAIL A)
— (SHEET C1-3) | g3-#5 A4O
|
i N \
=
°3 bR x
i EX \
< W \
— 3 *—SEE DETAIL B
S = ' .
™S f — 0|5 = : — 1%
—u o .
i N -
—-«o ------------ — L—L]‘ —_
—'Q_ ox T Tr—-—a—_._ 2 _|
©0 — TIE
“_.l° _______ - — L e — \
w» o T TTTS == )
—_ , | N ] K c FLOO S o
! —_— —— =\ CONST. JT. 10 S LA
| Vi'cxs' F PO
4-#4 H2 250 ©° BO—"&O“"
C EXISTING o5 A 1S 8
CULVERT A3 o -
60'—0”(ALO o5 b\Aﬁ_) AO' -
%k 24 A2 BARS @ 1'-0”CTS. NC € cuLverr) 104
(EACH FACE STAGGERED
EACH INTERIOR WALL)
87-#5 A250 1/
@ 6/2"CTS. (Top of FLOOR SLAR)
75-#5 A450 @ 75" CTs. ¢
- BOTTOM oF FLOOR s 4R
766"
[ ! SEE DETAIL E
SEE DETAIL D PLAN - FLOOR SLAB
%4 C] SHALL BE FIELD BENT AS NECESSARY.
#5 A215 — #5 A418
PROJECT NO.__ R-3421A
" A *5 A2~ RICHMOND COUNTY
25 A218
CONST. JT. _ _
CONST. JT. STATION: 8+68.70 -LPB
w5 A213 g i 5 Aalt "5 A21T < SHEET 4 OF 8
\’ﬂ ko "> Adle "> A120 ] KD“_“Sig"e:b;) St STATE OF NORTH CAROLINA
h il - DEPARTMENT OF TRANSPORTATION
#5 A254 “5 A455 EAGF?QM‘QW'CM;"""’ RALEIGH
SPLAYED @ 6!/5" SPLAYED @ T7/z" SRy,
L] - - =. :.Q. '.: ==
cons. 1. ]| CONST. JT. ] \ P St TRIPLE 8 FT.X 7 FT.
o [ ¥ T iFS
7-#5 *A’ BARS 6-25 A’ BAF\:S CONST. JT._/ _/7' \ %%‘%6%'@99‘?5 C O N C R E T E B O X " C U |_ V E R T
- " L JT. NG DRIy & o _ ’_
Tismg;;gl%z" SThxED @ T CONST. JT. ] PRI 74°-06'-52” SKEW
‘ 7-#5 ‘A’ BARS 6-*5 ‘A’ BARS DETAIL D DETAIL D 7/23/2019 INLET EXTENSION
DETAIL B DETAIL B SPLAYED @ 6!/5" iSPLAYED @ 7'/,
TOP OF SLAB BOTTOM OF SLAB MAX. SPACING MAX. SPACING TOP OF SLAB BOTTOM OF SLAB
REVISIONS SHEET NO.
DETAIL C DETAIL C NO.|  BY: DATE: NO| BY: DATE: Cl-14
DRAWN BY : A. SORSENGINH DATE : _2/2019 TOP OF SLAB BOTTOM OF SLAB DOCUI_[\/IIE'\II\IATL NUONTLECS%NiILEERED 3 3 T
CHECKED BY : M. G. SHATKH DATE : _4/2019 SIGNATURES COMPLETED |2 4} 8
DESIGN ENGINEER OF RECORD: A. SORSENGINH DATE : _4/2019 ]
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BOTTo
[

> A301 THRU A320 @
TOP OF ROOF sLag (; g

SLAB AND TOP Q.
OF EDGE BEAM Ay

- —
_— —

S
= —

C CULVERT
EXTENSION

B T
- — .

_— —

_——

—_——
—
e —
- —
_— —
= —

€ EXISTING J

CULVERT

73-%5 A300 @

75"

CTS. (BOTTom OF ROOF SLAB)

SEE DETAIL F :

PLAN

SEE DETAIL G

- ROOF SLAB

#4 Cl SHALL BE FIELD BENT AS NECESSARY.

i AIZO\H
i

4-#5 Gl
@ 3" CTS.
IN HEADWALL

45°-00"-00"

W @ 5 CTS. S /iF

BOTTOM OF
%

/4
‘%ROOF SLAB
\

\

= (C

v5 A32E "5 A124
25 7323 —I>
PROJECT NO.__ R-3421A
*5 A123 RICHMOND COUNTY
#5 A325
TE—"5 4322 *5 All9 STATION:_8+68.70 -1 PB-
*5 A122-gHl SHEET 5 OF 8
# j:Hx h ;;:;wdb;; S STATE OF NORTH CAROLINA
w5 a321 <L 5 All8 *%r | [ DEPARTMENT OF TRANSPORTATION
W "5 A324 —~f s‘\g{\b‘f%ﬁ&% RALEIGH
Mh | a5 ALl 2 L~ #5 A121 § *?;}g'assio',},;i"/"a
1] £ ;Q R
il \\\\\T f ot 1| TRIPLE 8 FT.X 7 FT.
| 7-#5 ‘A’ BARS . _aE Al 2 %o 9F CONCRETE BOX CULVERT
9-#5 ‘A’ BARS 7-%5 ‘A" BARS N Wt o 9 / /"
SI:/I|7AA)<YES[I):'A(8IE€” SPLAYED ® 6 SPLAYED @ V" oL AYED e el PRASKO (4°-06'-52" SKEW
' MAX. SPACING MAX. SPACING MAX. SPACING /232018 INLET EXTENSION
DETAIL F DETAIL F DETAIL G DETAIL G
TOP OF SLAB BOTTOM OF SLAB TOP OF SLAB BOTTOM OF SLAB REVISIONS SHEET NO.
DRAWN BY : A. SORSENGINH DATE : _2/2019 DOCUMENT NOT CONSIDERED No| BY: DATE: NO. BY: DATE: C1-5
CHECKED BY : M. G. SHATKH DATE : _4/2019 FINAL UNLESS ALL 9 3 3Pk
DESIGN ENGINEER OF RECORD: __A. SORSENGINH _ DATE : _4/2019 ‘ SIGNATURES COMPLETED ‘2 4 8
23-JUL-2019 13:22 §
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SUPPLEMENT THE NATIVE MATERIAL IN THE HIGH FLOW BARREL(S).

IF RIP

SPLICE LENGTH CHART BAR TYPE BAR SCHEDJLE
BAR SIZE LENGTH BAR | NO. [SIZE|TYPE| LENGTH [WEIGHT| BAR | NO. [SIZE[TYPE| LENGTH |WEIGHT NO. |[SIZE|[TYPE| LENGTH |[WEIGHT| BAR | NO. |[SIZE|[TYPE| LENGTH |WEIGHT
ﬁigg :g %’_—g;’ > oy Al 1194 | #4 4 6'-10" | 5450 | A210 3 s5 | STR| 5'-4" 17 A322 2 #4 | STR | 21'-8” 29 | A431 2 *5 | STR 9'-1" 19
BI %2 = ~ - A2 | 2686 | ®4 4 5-8" | 10167 | A211 3 =5 | STR | 3'-9” 12 | A323 1 #4 | STR | 25'-5” 17 | a432 2 =5 [ STR | 7'-10 16
B3 #4 1'-5" L1, 1"-10" <™ A212 3 #5 | STR 2'-1" 7 | A324 4 =4 | STR| 17°-9” 47 | A433 2 #5 [ STR| 6'-7 14
g% :g }'1111 T A100 | 684 | =5 | STR| 27°-0” | 19262 | A213 4 #5 | STR | 12/-8" 53 | A325 2 #4 | STR | 23'-1" 31 | A434 2 =5 | STR 5-4" 11
<o < 5r_gn NN = A101 3 #5 | STR | 25'-6" 80 | A214 2 s5 | STR | 18'-4" 38 | A326 1 #4 | STR | 25'-5” 17 | A435 2 *5 | STR 4'-1" 9
® ? = < ~l @ A102 3 #5 | STR [ 24'-0” 75 | a215 1 =5 | STR | 20'-6" 21 | A327 2 #4 | STR | 26'-0" 35 | A436 2 =5 | STR | 2'-10” 6
| o 3 A103 3 =5 | STR | 22'-6" 70 | A216 4 =5 | STR | 12'-9” 53 | A32s8 2 ¢4 | STR | 24'-9” 33
=~ - A104 3 #5 | STR | 21'-0” 66 | A2L7 2 #5 | STR | 17'-9” 37 | A329 2 #4 | STR [ 23'-6" 31 | A450 | 557 | =5 [ STR | 7'-10" | 4551
-3 L4 A105 3 #5 | STR | 19'-6" 61 | A218 1 #5 | STR | 20'-3" 21 | A330 2 w4 | STR [ 22'-3" 30 | A451 2 *»5 | STR | 6'-10” 14
R Ml S B A106 3 #5 [ STR [ 18-0” 56 | A219 3 #5 | STR | 19'-6" 61 | A331 2 #4 | STR | 21°-0” 28 | A452 2 =5 | STR 5-7" 12
A107 3 *»5 | STR | 16'-6" 52 | A220 3 #5 | STR | 17'-10" 56 | A332 2 ¢4 | STR [ 19°-9” 26 | A453 2 #5 | STR [ 4'-4~ 9
. 1 A108 3 =5 | STR | 15'-0” 47 | a221 3 s5 | STR | 16'-3" 51 | A333 2 %4 | STR | 18-6" 25 | A454 2 =5 | STR 3-1" 6
Nl ¢ el 2| A109 3 #5 | STR | 13'-6" 42 | A222 3 #5 | STR | 14'-7" 46 | A334 2 #4 | STR | 17-3" 23 | A455 2 »5 | STR 6'-1" 13
/ o) E[A A110 3 =5 | STR | 12'-0” 38 | A223 3 =5 | STR | 13'-0" a1 | A335 2 =4 | STR | 16'-0" 21 | A456 2 #5 | STR | 5'-10” 12
T @ //* VERTZCAL AllL | 3 | *5 | STR| 106" 33 | 224 | 3 | #5 | STR| 11-4" 35 | A336 | 2 | #4 | STR | 14'-9” 20 | A457 | 2 | *5 | STR| 6-9 14
[ L % #6 DOWEL (TYP.) AT A // <] o Al12 3 #5 | STR| 9'-0” 28 | A225 3 =5 | STR | 9'-9 31 | A337 2 #4 | STR | 13'-6" 18 | A458 2 #5 | STR | 5-6" 11
MAXIMUM SPACING OF 47-0" N = Al13 3 #5 | STR | T7'-6” 23 | A226 | 3 #5 | STR | 8'-1" 25 | A338 | 2 #4 | STR | 12'-3" 16 | A459 | 2 #5 | STR [ 4'-3" 9
\ \ s Al14 3 #5 | STR | 6'-0" 19 | A227 3 #5 | STR| 6'-6" 20 [ A339 2 #4 | sTR | 11-0” 15 | A460 2 #5 | STR | 3'-0” 6
) > LAYERS OF 30 LB ©) Al15 3 s5 | STR | 4'-6" 14 | a228 3 #5 | STR [ 4'-10" 15 | A340 2 #4 | STR | 9-9° 13
r ROOFING FELT TO ) Alle 3 *5 | STR 3'-0" 9 | A229 3 #*5 | STR 3'-3" 10 | A341 2 #4 | STR 8'-6" 11 Bl 746 #4 | STR 10"-1" 5025
") ( PREVENT BOND Al Al17 2 «5 [ STR | 14'-10” 31 | A230 3 #5 | STR 1-7" 5 | A342 2 #4 | STR| 7'-3" 10 B2 | 1194 | #4 [ STR| 6-4” | 5051
X \ (TYP.) A A118 4 =5 | STR | 17-9” 74 A343 2 =4 | STR| 6'-0" 8 B3 | 1492 | #4 | STR | 8'-3" | 8222
- A119 2 «5 | STR | 22'-2" 46 | A250 | 643 | =5 | STR -10" 5253 | A344 2 ¢4 | STR| 4'-9 6
A120 1 #5 | STR | 25'-6" 27 | A251 3 «5 | STR 6 -3" 20 | A345 2 #4 | STR | 3'-6" 5 c1 [ 1750 [ =4 | sTR| 28-7" | 33414
SECTION THROUGH SILL BAR DIMENSIONS ARE OUT TO OUT Al21 2 #5 | STR | 16'-0” 33 [ A252 | 3 #5 | STR | 4'-8” 15 | a346 | 2 %4 | STR | 2'-3 3
% DOWELS MAY BE PUSHED INTO GREEN CONCRETE A122 4 s5 | STR | 18'-7" 78 | A253 3 #5 | STR | 3'-0” 9 D1 29 56 | STR| 2'-6" 109
AFTER SLAB HAS BEEN FLOAT FINISHED. A123 2 =5 | STR | 21'-10” 46 | A254 2 #5 | STR | 5'-9” 12 | Ad00 | 565 | #5 | STR | 21-4" [12572 D2 8 #6 | STR| 2'-11” 35
A124 1 #5 [ STR | 24'-8” 26 | A255 2 #5 | STR | 5'-7” 12 | Aot 2 a5 | STR [ 20'-1" 42 D3 4 56 | STR | 2'-5" 15
A125 3 #5 | STR | 25'-6" 80 | A256 3 #5 | STR | 6'-4" 20 | A402 2 #5 | STR | 18"-10" 39
A126 3 #5 | STR | 24'-0" 75 | a257 3 #5 | STR | 4'-8” 15 | a403 2 s5 | STR | 17'-7" 37 El 16 #5 | STR | 3-8~ 61
A127 3 #5 | STR | 22'-6" 70 | A258 3 #5 | STR 3-1" 10 | A404 2 s5 | STR | 16'-4" 34
A128 3 #5 | STR | 21'-0" 66 A405 2 #5 | STR [ 15'-1" 31 Gl 4 =5 | STR | 38'-3” 160
A129 3 25 | STR | 19'-6" 61 | A300 | 547 | =4 | STR | 27°-0" 9866 | A406 2 #5 | STR [ 13'-10" 29
/ N 7 N (7 N A130 3 #5 | STR | 18'-0" 56 | A301 2 s4 | STR | 25'-9” 34 | Ad07 2 s | STR | 12'-7" 26 H1 4 %4 | STR | 28'-10" 77
A131 3 #5 | STR | 16'-6" 52 | A302 2 x4 | STR | 24'-6" 33 | A408 2 #5 [ STR [ 11-4" 24 H2 4 ¢4 | STR| 9'-9” 26
A132 3 #5 [ STR | 15'-0" 47 | A303 2 #4 | STR | 23'-3" 31 | A409 2 «5 [ STR [ 10'-1” 21
2 LAYERS OF 30 LB. A133 3 *5 | STR | 13'-6" 42 | A304 2 =4 | STR | 22'-0" 29 | a410 2 #5 | STR [ 8'-10” 18 K1 940 | =4 3 5-37 | 3297
PRE@%%FTI%%NFDEL&YQ A134 3 s5 | STR | 12'-0” 38 | A305 | 2 %4 | STR | 20'-9” 28 | A4l 2 #5 | STR | 1-7 16 k2 | 752 | =4 | 3 5-4" | 2679
STLL A135 3 *5 | STR | 10'-6" 33 | A306 2 #4 | STR | 19'-6" 26 | a4d12 2 s5 | STR [ 6'-4" 13
(TYP.) A136 3 #5 | STR 9'-0" 28 | A307 2 #4 | STR 18"-3" 24 | A413 2 #5 | STR 5'-1" 11 L1 17 #Q 1 2'-10" 72
I A137 3 =5 | STR 7'-6" 23 | A308 2 x4 | STR | 17'-0” 23 | aa14 2 »s5 | STR | 3'-10” 8 L2 16 56 1 3-2" 76
! va | A138 3 =5 | STR 6'-0" 19 | A309 2 %4 | STR | 15'-9” 21 | a415 2 #5 | STR | 2'-8” 6 L3 17 s | 2 2'-9" 70
5 . : A139 3 #5 | STR | 4'-6" 14 | A310 2 %4 | STR | 14'-6" 19 | A4i6 2 s5 | STR [ 14'-9” 31 L4 16 s | 2 4-1" 98
. \C{ g A140 3 #5 | STR 3'-0" 9 | a3 2 %4 | STR | 13'-3” 18 | a417 2 #5 | STR [ 15'-5" 32
— A312 2 %4 | STR | 12'-0” 16 | A418 2 #5 | STR | 18'-5" 38 S1 3 #g | STR | 32'-1" 257
A200 | 652 | =5 [ STR| 21'-7" [ 14677 | A313 2 %4 | STR | 10'-9” 14 | A419 2 =5 | STR [ 12'-9” 27 S2 6 %6 | STR | 30’-0" 270
1'-0" 4-*6 D2 | | '-0” '-0" 1 |, 4-*6 D2 170" A201 3 ¢ | STR | 20'-0” 63 | A314 2 %4 | STR | 9'-6" 13 | a420 | 2 #5 | STR | 15'-5" 32 S3 3 #g | STR | 11'-1” 89
@ 2°-0"CTS. @ 2'-0"CTS. A202 | 3 s | STR | 18'-4" 57 | A315 | 2 =4 | STR | 8'-3" 11 | a421 2 =5 | STR | 17°-10" 37 4 6 s | STR | 11'-2" 101
'-0" \ 4-*6 D3 Lﬂ A203 | 3 s5 | STR | 16'-9” 52 | A316 | 2 #4 | STR| T1'-0” 9 | Ad22 | 2 #5 | STR | 20°-4" 42 S5 3 “8 | STR | 38'-3" 306
@ 2'-0"CTSs. A204 3 #5 | STR | 15°-1” 47 | A317 2 %4 | STR 5-9~ 8 | A423 2 #5 | STR | 19'-1” 40 S6 6 %6 | STR | 38-3~ 345
A205 3 e | STR | 13'-6" 42 | a318 2 %4 | STR| 4'-6" 6 | A424 2 *5 | STR | 17'-10” 37 REINFORCING STEEL = 141,540 LBS
INLET ELEVATION A206 | 3 =5 | STR | 11'-10” 37 | a319 | 2 %4 | STR | 3'-3 4 | ag25 | 2 "5 | STR | 16'-7 35
(LOOKING DOWNSTREAM) A207 3 #5 STR 10'-3" 32 | A320 2 24 STR 2'-0" 3 A426 2 85 STR 15-4" 32
A208 3 s5 | STR | 8'-7” 27 | A321 4 #4 | STR| 16'-6" 44 | a427 2 s5 | STR | 14'-1” 29
A209 3 s5 | STR| 7/-0” 22 A428 2 «5 [ STR [ 12'-10” 27
CULVERT SILL DETAILS 1429 > = TR | 10-7 >
THE CONTRACTOR’S ATTENTION IS CALLED TO THE 2130 2 = [ TR | 1074 22
ALk peion T T Chct T of T Roor St
* PROJECT NO.__ R-3421A
NOTES RICHMOND COUNTY
¢ CULVERT_\ / FLOW THE STREAM BED OF FLOODPLATN AT THE PROJECT SITE DURING CULVERT STATION: 8+68.70 -LPB-
CONSTRUCTION. ONLY MATERIAL THAT IS EXCAVATED FROM THE STREAMBED
A= ‘ 1 MAY BE USED TO LINE THE LOW FLOW BARREL. RIP RAP MAY BE USED TO SHEET 6 OF 8

PLAN OF SILL LOCATIONS

A. SORSENGINH OATE 1
—A. SORSENGINH  pare .

DRAWN BY
CHECKED BY :
DESIGN ENGINEER OF RECORD:

0472019
. 04/2019
. 04/2019

RAP IS USED TO LINE THE HIGH FLOW CULVERT BARREL(S), NATIVE MATERIAL
SHOULD BE PLACED ON TOP TO FILL VOIDS AND PROVIDE A FLAT SURFACE
FOR ANIMAL PASSAGE. NATIVE MATERIAL IS SUBJECT TO APPROVAL BY THE
ENGINEER AND MAY BE SUBJECT TO PERMIT CONDITIONS.

THE ENTIRE COST OF WORK REQUIRED TO PLACE EXCAVATED

MATERIAL OR SUPPLEMENT MATERIAL AS SHOWN ON THE PLANS

SHALL BE INCLUDED IN THE CONTRACT LUMP SUM PRICE BID
FOR CULVERT EXCAVATION.

THE ENTIRE COST OF WORK REQUIRED TO CONSTRUCT THE SILLS
SHALL BE INCLUDED IN THE VARIOUS PAY ITEMS.

THE STOCKPILED MATERIAL SHALL BE PLACED EVEN WITH THE TOP
OF THE SILLS.

DocuSigned by:

[f\’ula/wm P. Sedai
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

RALEIGH

TRIPLE 8 FT. X 1 FT.

CONCRETE BOX CULVERT
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SIGNATURES COMPLETED

74°-06'-52" SKEW
REVISIONS SHEET NO.
No  BY: DATE: No  BY: DATE: Cl-6
1 3 SHEETS
2 4 8




BAR TYPES BILL OF MATERIAL
BAR | NO. |SIZE|TYPE| LENGTH |WEIGHT| BAR | NO. |SIZE|TYPE| LENGTH |WEIGHT
H1 6 | *4 | STR| 17-1" 70 S1 6 | *6 | STR| 6-0 54
@ X I Egg;gg;ggggggggg:ggg NN H2 2 *#4 | STR 14'-0" 19
$ b4 4 -4 -4 -4 -4 4 4 4 4 - ol ol ol ol bl ol ol ol ol bl bl ol ol ol ol bl ol ol ol & HK. T Y
\'Q tw @ A A A A A A A A A A A A A A A A A A A mVV mVV kO" LOV Lo" LOV LOV © LO" LO" © LOV LOV LOV ®V LO" m!l mVV mVV kO" H3 2 "4 STR r-10 10 Tl 2 5 STR 19°-6 41
v % — | O O O O I I | U T O T O O O q HA4 12 #4 1 3'-3" 26 T2 1 #*5 [ STR | 20'-6" 21
- 5 H5 2 | #4 [ STR 18'-1" 24 T3 3 | »5 [ STR| 47'-6" 149
:—t _\ N N N N N N N N N N N N N N N N N N N N H6 12 1*4 STR 23I_IO" 191
o N N N N N N (aV] N N N N N N N N N N N N
7 7 % % % E § = i = E % % i = E S % % = E % H7 4 | #»4 [STR| 19-5" 52 V1 2 | *4 [STR| 8-2" 1
) I I Y OO [veY [ B [y () T I O V) B P P S [ e sl sl sl sl sl sl sl sl s sl sl s sl ] sl s @ H8 2 | *4a [ STR| 21-9” 29 V2 3 | *4 [STR]| T7-6" 15
‘ 1-3" ‘ 9s" -3 | 110" © " I N R I it T e e e A i g T e e e o K i A Ho [ 12 [=a | 2 [ 3-3"[ 26 [ vs | 3 [=*4 [STR] 6-9" | 14
6" RAD. NP N MM 0p MmN S S S0 W00 AL ) TS0 H10 4 4 | STR | 24'-0" 64 V4 3 %4 | STR 6'-0" 12
Y Y VY Y Y Y Y Y VY ¥V ¥ ¥ ¥ VY ¥ % Y v v Y%y V5 3 #4 STR 5-4" 11
Y, N1 2 [ *5 | 3 10°-2" 21 V6 3 | #4 | STR| 4'-7 9
G N2 3 | *5 [ 3 9'-6" 30 V7 3 | #4 [ STR| 3-9” 8
8" 1% OV mV wV ,\V @VV mV q_V — NV Y =  / Y |/ |/ \ \ / |/ N3 3 35 3 8'_10" 28 V8 2 #4 STR 8'-4" 11
— ~ p) — Y O
NI RIRIRIRIRIRIRIRIZIR R RN RN RN R N4 3 [ =4 | 3 8'-1 16 V9 4 | =4 [sTR] 8-0 21
N5 3 | #4 3 74" 15 | vio | 4 #4 | STR| 7-7" 20
ALL BAR DIMENSIONS ARE OUT TO OUT. NG 3 | #4 3 6'-7" 13 Vil 4 #4 | STR| 7'-3" 19
SPLICE LENGTH CHART N7 3 | #4 3 5'-10" 12 V12 4 *4 | STR| 6'-10 18
N8 2 | *5 | 3 10°-5" 22 V13 4 #4 | STR| 6'-5" 17
BAR SIZE LENGTH N9 4 | #5 | 3 10'-1" 22 | via | 4 | 4 [STR| 6-0” 16
H6 #4 1-11" N10 4 25 | 3 9'-8" 40 V15 4 24 | sTR| 5'-8” 15
HHIZ) :j %j:ﬂjj N11 4 %5 3 9'-3" 39 V16 4 s4 | STR| 5'-3" 14
N12 4 #4 3 8'-10" 24 V17 4 #4 | STR | 4'-10" 13
N13 4 #4 3 8'-5" 22 V18 4 #4 | STR | 4'-5 12
N14 4 #4 3 8'-1" 22 V19 4 #4 | STR | 4'-0" 11
N15 4 24 3 7'-8" 20 [ v2o | 3 | #4 [STR| 3-9~ 8
3-84 77 3-%4 76 3-%4 75 2-%4 78 4-#4 79 4-%*4 710 4-#4 711 4-#4 712 4-#4 713 4-*4 714 4-#*4 715 4-%*4 716 4-%*4 17 N16 4 #4 3 7-3" 19
3, 3-%474 3-*4 73 3-%4 72 2-%4 71 4-#4 718 4-#4 719 3-#4 720 3" NIT y w7 S =107 5 - T 7 T 4 T 5
~ “Z"BARS @ 1'-0"CTS. - TOP OF FOOT (“Z"BARS @ 1'-0"CTS. - TOP OF FOOTING) dib
Z"BARS @ I"-07CTS. - TOP OF FOOTING N18 4 #4 3 6'-5" 17 Z2 3 | =4 | 4 5-2" 10
25 T3 N19 4 #4 3 6'-1" 16 Z3 3 | =4 | 4 4'-9" 10
[ N20 | 3 | #4 3 5-9” 12 74 3 | 24 | 4 47-4" 9
5 Z5 3 | =4 | 4 3-11" 8
) Z105™ 7115™ 712> 7135 . :I_. N .6 3 ®4 4 3'-6" 7
3-#6 SIk £ <X~ " Z14 2157 716 211 zig 79 g0 I 91 ] 21 | 3 [ *4 | 4 31" 6
S - = Z8 2 | *4 | 4 511" 8
3-#6 Sl¥ ; o
; P i et ittt ) Laiia ; , ; : ; : &Y 729 | 4 [ *a | 4 5'-9 15
: T o - S ma aEmEL S
) 2" CL. -
e \ oL, Z12 4 w4 | 4 5'-0 13
- Qe g :I Z13 4 #4 4 4'-9" 13
C 1”EXP. JT. ) 1'-6" € 1"EXP. JT. 4! {1 214 . - . s Sl <
MATERIAL — MATERIAL S| “v BARS— ] Z15 4 24 | 4 4'-3 11
- N 716 4 24 | 4 4'-0" 11
| STREAM 17 Z17 4 %4 4 3'-9” 10
e| TFACE T | < N BARS 718 4 24 | 4 3'-6" 9
oe % - 719 4 24 | 4 3-3" 9
- e” < FILL 720 | 3 | *4 | 4 31" 6
5 = FACE REINFORCING STEEL 1703 LBS
% S1 BARS @ BOTTOM OF 2 consT. H |l. e s
PLAN W2 FLOOR SLAB & FOOTING PLAN W1 - JT. | _ahe 9| % FOR 2 WINGS
#" _- _-_ F"') :—c
" - : CLASS A CONCRETE
: AL T 2 WINGS 26.5 CY
v ) f 1 HEADWALL 1.3 CY
N O 1 END CURTAIN WALL 1.6 CY
! ; TOTAL 29.4 CY
3-#4 V7 3-#4 V6 3-%4 V5 2-#4 V8 4-%4 V9 4-#4 VIO 4-#4 VIl 4-%4 V12 4-#4 VI3 4-#4 V14 4-#4 VI5 4-#4 V16 4-#4 V1T ™ L .
z._ - 3-%4 V4 3-#4 V3 3-%*4 V2 2-%4 V] _ - 4-%4 V18 4-#4 V19 3-#4 V20 _ _‘i" 8" “T BARS
“V*BARS @ 1’-0”CTS. (“V"BARS @ 1’-0"CTS.) —= == (TYP.)
¢ 17EXP. JT._S ~— ¢ 17ExP. JT.
-l - | MATERIAL
MATERIAL | . R-3421A
“ < T e 0 @ 8RS R f TYPICAL WING PROJECT No.
c NI T \T\T\‘é c
i S A . . — ?P SECTION RICHMOND COUNTY
o <|T <|¥ [H7 (2 BARS RUN) D v
| T o B PO I 19 — T v STATION:_8+68.70 -LPB-
) V7 (TYP.) =[m 0| oo (TYP.) V20 5 1 o
I
" V6] 1 |3 s = V8 ~Iv9  [Tzvio [Twvit Fviz iz [Fzvia Fwvis [favie [Tovir Tvis fegygg " SHEET 7 OF 8
< | # | ® < . _
v" COJNTS.T' | P I I I R Rk || Ol Oy ___________[_Hiiz B_AES_iU.N) _____ _ ¢ ¢ 3 ] | |y COJNTS:T' v" [KDWZ;;’ S STATE OF NORTH CAROLINA
' N— DEPARTMENT OF TRANSPORTATION
‘ -fil___?___?___?_L _?___‘i___. LN1 KI.- ____ S _____ g L WL S W S F““ S wis BRI S _ et R E LT _ S _ gL S __ i PR L RALEIGH
s Svged 4’%
C." | N7 NG N5 N4 N3 N2 < < N8 N9 N10 N11 N12 N13 N14 N15 N16 N17 N18 N19= N20 | e:,.&;ass/o@:r STANDARD WINGS
S o @ Foi%sEAL Y B FOR
J ol L .. 031583 io3
-#4 N7 3-%*4 N6 3-#*4 N5 2-#5 N8 4-*5 N9 4-%5 N10 4-*5 N1 4-#4 N12 4-#4 N13 4-#4 N14 4-#4 N15 4-#4 N16 4-* N17 — X e oy CONCRETE BOX CULVERT
37 |1 3-#4 N4 3-%5 N3 3-%5 N2 2-%5 NI _ . 4-#4 N18 4-#4 N19 3-#*4 N20 L3 z%%,';é-gg@‘y
“N“BARS ® 1'-0“CTS. (“N“BARS @ 1'-0"CTS.) 7/23/'2'31.5....“\““ H = 7-0" SLOPE = 4:l
ELEVATION W2 ELEVATION Wl 457 SKEW
REVISIONS SHEET NO.
DRAWN BY : A. SORSENGINH DATE : _2/2019 DOCUMENT NOT CONSIDERED NO. BY: DATE: NO.| BY: DATE: Cl-7
CHECKED BY : M. G. SHATKH DATE : _4/2019 FINAL UNLESS ALL 1 3 3Pk
DESIGN ENGINEER OF RECORD: __A.SORSENGINH __ DATE : _4/2019 SIGNATURES COMPLETED [2 4 8
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LOAD AND RESISTANCE FACTOR RATING (LRFR)
SUMMARY FOR REINFORCED CONCRETE BOX CULVERTS

STRENGTH I LIMIT STATE

MOMENT SHEAR
o o = - =
0O 2 = Fu T o Eu T
zZ 2Q Q “oe |9 LSy
j|<_[ ELL H- . — L(S%p H o — 8%._
O 20 (&) o = Zu= (&) o = Zw=z
o =Z =z =z (] < (] =z =z Ll < L
=QO H - H Sl == H Sl =S
zZ< ZZI—-E: — > w o UV w — > o UV w
OO F—'<Icr < o 1> Hul < o 1> Hul
(& =Sx<= o m wl— Q_uwl x m Wl Q_uwl
PERMANENT LOAD RATING | (1) 1.02 1.3 2 BOTTOM SLAB | 0.65 | 1.02 1 BOTTOM SLAB | 7.01
ll_Ol/Zu: - ‘8 B 81_011 ‘BA N All_ol/zu
&
A N 7 N 7
o
~
Y
< X
~
S LRFR_SUMMARY

(LOOKING DOWNSTREAM)

PERMANENT LOAD FACTORS:

NOTES:

LOAD TYPE F£g¥BR F;%QER
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
WA 1.00 --

RATING FACTORS ARE BASED ON THE STRENGTH I LIMIT STATE.

THE EFFECTS OF LIVE LOAD ON DESIGN AND LOAD RATING MAY BE
NEGLECTED FOR CULVERTS WITH CERTAIN FILL DEPTHS DESCRIBED
IN THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS.

CULVERTS WITH NEGLIGIBLE LIVE LOAD SHOULD BE LOAD RATED FOR
PERMANENT LOADS ONLY IN ACCORDANCE WITH THE AASHTO MANUAL
FOR BRIDGE EVALUATION.

iy,
ll'

%,
%,
", %,

7/23/2019

vishna P. Sedai
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PROJECT NO.__ R-3421A
RICHMOND COUNTY

STATION: 8+t68.70 -LPB-

SHEET 8 OF 8

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

RALEIGH

STANDARD

LRFR SUMMARY FOR
REINFORCED CONCRETE
BOX CULVERTS

(DEEP FILLS)

REVISIONS SHEET NO.
DRAWN BY - A. SORSENGINH DATE : 2/2019 No BY: DATE:  |Nnof BY: DATE: C1-8
CHECKED BY 1 M. G. SHATKH OATE ; 472019 PO AL INLESS At 3 3 T
DESIGN ENGINEER OF RECORD: _A. SORSENGINH pate , 272019 SIGNATURES COMPLETED |2 4l 8
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BM: EXISTING INLET INVERT OF CULVERT UNDER US74 BYPASS CONNECTOR
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NOTES:
& ASSUMED LIVE LOAD ---------- HL-93 OR ALTERNATE LOADING. DOWELS SHALL BE USED TO CONNECT THE CULVERT EXTENSION
/ ¥z TO THE EXISTING CULVERT AS SHOWN. FOR NOTE REGARDING
y = DESIGN FILL: --------------- 59.06 FT. SETTING OF DOWELS, SEE SHEET SN.
157 [y
/ yd CSA o FOR OTHER DESIGN DATA AND NOTES SEE STANDARD NOTE SHEET. A 3 FOOT STRIP OF FILTER FABRIC SHALL BE ATTACHED TO
//‘// ,z7/ = THE FILL FACE OF THE WING COVERING THE ENTIRE LENGTH
3”@ WEEP HOLES INDICATED TO BE IN ACCORDANCE WITH THE OF THE EXPANSION JOINT.
/ / //////’4 ) . 263'-0"/2"(ALONG € CULVERT) _ Q:\ SPECIFICATIONS.
//// J A 100 52'-61/5" | Il | 210-6 ST FOR CULVERT DIVERSION DETAILS AND PAY ITEM, SEE EROSION
A, ‘ALoyghT) 2 o . @ﬁ%ﬁs CONCRETE IN CULVERTS TO BE POURED IN THE FOLLOWING ORDER: CONTROL PLANS.
" UL o _ ’_ " ¢\ B
‘/<;a'g4%5 ¢c //(Tfﬁ ngchVE) ¢9<§%. 1. PHASE I WING FOOTINGS AND FLOOR SLAB INCLUDING 4”OF TRANSVERSE CONSTRUCTION JOINTS SHALL BE USED IN THE
' // N}#kgﬂ\ . géQ/..//// PHASE I VERTICAL WALL. BARREL, SPACED TO LIMIT THE POURS TO A MAXIMUM OF
PROPOSED 3°-0 o / /~A\ \\& S 70 FEET.LOCATION OF JOINTS SHALL BE SUBJECT TO
LEFTTEXLENSION V4 S <Q . ;Z?.. 2. THE REMAINING PORTIONS OF PHASE I WALL AND PHASE I APPROVAL OF THE ENGINEER.
IPLE V4 v : . ; WINGS FULL HEIGHT.
—-H-—- - - —-—- T e N FOR CRANE SAFETY, SEE SPECIAL PROVISIONS.
4 N, : — 3. PHASE II WING FOOTINGS AND FLOOR SLAB INCLUDING 4”OF
_ T PHASE II VERTICAL WALLS. FOR SUBMITTAL OF WORKING DRAWINGS, SEE SPECIAL
A VANE PROVISIONS.
[~ 4, THE REMAINING PORTIONS OF PHASE II WALLS AND PHASE II
/////\\\\\. STA. 98+63.10 -I73- WINGS FULL HEIGHT. FOR EROSION CONTROL MEASURES, SEE EROSION CONTROL PLANS.
-~ /\ 7 / " 5. ROOF SLAB IN IT’'S ENTIRETY AND HEADWALLS. FOR FALSEWORK AND FORMWORK, SEE SPECIAL PROVISIONS.
X'/ y A — _
A1 ke THE RESIDENT ENGINEER SHALL CHECK THE LENGTH OF CULVERT BACKFILL WITH SELECT MATERIAL, CLASS VI MEETING THE
L1 X BEFORE STAKING IT OUT TO MAKE CERTAIN THAT IT WILL PROPERLY REQUIREMENTS OF SECTION 1016 OF THE STANDARD
o fisuet ositeddl TAKE CARE OF THE FILL. SPECIFICATION.
7 -LPC-
RETAIN EXISTING TRIPLE DIMENSIONS FOR WING LAYOUT AS WELL AS ADDITIONAL CONSTRUCT THE REINFORCED CONCRETE BOX CULVERT AT
TRIPLE 8 FT.X 6 FT. 8 FT.X 7 FT. REINFORCING STEEL EMBEDDED IN BARREL ARE SHOWN ON WING STATION 98+63.10 -I73- WITH THE WESTERN MOST 100
RCBC RCBC SHEET. FOOT SEGMENT UP TO 2”INCHES OF CAMBER, THE MIDDLE
200 FOOT SECTION OF CULVERT SHOULD INCREASE FROM
STEEL IN THE BOTTOM SLAB MAY BE SPLICED AT THE PERMITTED 2 INCHES UP TO A 3 INCH CAMBER, AND THE EASTERN
; CONSTRUCTION JOINT AT THE CONTRACTOR’S OPTION. EXTRA MOST 100 FOOT SECTION SHOULD TAPER FROM A 3 INCH
g WEIGHT OF STEEL DUE TO THE SPLICES SHALL BE PAID FOR BY THE THEN TO 6 INCH CAMBER AND THEN BACK TO 3 INCHES
~ CONTRACTOR. OF CAMBER AT THE INLET END TO ACCOUNT FOR ANTICIPATED
: SETTLEMENT.
AT THE CONTRACTOR’S OPTION, HE MAY SPLICE THE VERTICAL
_LPB- 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
l STEEL DUE TO THE SPLICES SHALL BE PAID FOR BY THE
S CONTRACTOR.
<
I
NO PRECAST REINFORCED BOX CULVERT OPTION WILL BE ALLOWED.
I TOTAL STRUCTURE QUANTITIES
| IF APPROVED BY THE ENGINEER, THE CONTRACTOR MAY USE
FOR UTILITY INFORMATION, SEE UTILITY PLANS AND SPECIAL PROVISIONS. THE EXISTING WINGS AS TEMPORARY SHORING FOR THE CLASS A CONCRETE
CONSTRUCTION OF THE CULVERT EXTENSIONS. IN THIS CASE, 2048.1 C.Y
LOCATION SKETCH TERsT 72 HOURS PRIOR To CUTTING THE WINGE. THE WINGS RIOHT EXTENSION —
L HOU U H . TH
MAY BE CUT EARLIER PROVIDED THE SLAB CONCRETE STRENGTH LEFT EXTENSION 49.1 C.Y.
HAS REACHED A MINIMUM COMPRESSIVE STRENGTH OF 1500 PSI. TOTAL 2297.2  C.Y.
8846310 175 LNTIL THE AREA OF THE BOX CULVERT HAS
+63.10 -I73- UNTIL TH H X CULV H
BEEN UNDERCUT TO 3’ BELOW CULVERT BOTTOM ELEVATION REINFORCING STEEL
AT CULVERT INLET END TO 125° AND UNSUITABLE MATERIAL RIGHT EXTENSION 174,988 LBS.
REPLACED WITH SUITABLE MATERIAL, PROPERLY COMPACTED
TO THE ELEVATION OF THE BOTTOM OF THE PROPOSED LEFT EXTENSION 4,449 LBS.
FLOOR SLAB. THE LIMITS OF THIS UNDERCUT EXCAVATION
SHALL BE AT LEAST THE LIMITS OF THE BOX CULVERT TOTAL 179,437 LBS.
MAGE POR ANY  TEMPORARY SHEETING, UNDERCUT OR ™ o
Y Y SH , U ur,
UNSUITABLE MATERIAL REPLACEMENT AS REQUIRED TO FOUNDATION CONDITIONING MATERIAL
CONSTRUCT THE PROPOSED CULVERT. PAYMENT IS RIGHT EXTENSION 790 TONS
INCLUDED IN THE LUMP SUM PRICE FOR CULVERT EXCAVATION.
173- LEFT EXTENSION 6 TONS
v TOTAL 796 TONS
CULVERT EXCAVATION LUMP SUM
§11_O: B 2371_01[ A44I_OII‘ B 95[_0” L 531_01[ 1 95[_0” L 97[_0" L 48[_0” L 83[_0" N GRADE DATA
~= - — — -~ — —t ~t - REMOVAL OF EXISTING STRUCTURE LUMP SUM
GRADE PT.EL. ® STA.98+63.10 -I73- = 251.64’
BED EL. @ STA. 98+63.10 -I73- = 189.92" PROJECT NO R-3421A
ROADWAY SLOPES = 2:1 :
________ TS HYDRAULIC DATA R1CAMOND COUNTY
S/ Y >/ v 98+63.10 -173-
o’ 2 2 o STATION: a
2 DESIGN DISCHARGE = 1100 C.F.S
FREQUENCY OF DESIGN FLOOD = 50 YEARS SHEET 1 OF 11 EXTEND CULVERT NO. 760224
DESIGN HIGH WATER ELEVATION = 199.90 Docusigned by: socusigned by CAte o NoRTH CAmOLNA
- A. Keith Paschal Lvishna P. Sodai
PROFILE ALONG (E CULVERT DRAINAGE AREA 217 S0. ML |2 e e e, [w DEPARTMENT OF TRANSPORTATION
BASE DISCHARGE (Q100) = 1200 C.F.S ‘§§ﬁ&£ﬂ&&2%‘ SRR CARgy, RALEIGH
BASE HIGH WATER ELEVATION = 200.20 SSegssgry SSgessk s
i€ty §8,% 1| TRIPLE 8 FT.X 7 FT.
RTOPP ATA T 4 22005 § & F i 031583 (i
OVERTOPPING D ridoeted  Biomendy | CONCRETE BOX CULVERT
} &,'"' /'--....--'S “§ ',%' ............ Q ““
OVERTOPPING DISCHARGE = 5000 C.F.S gt PROGS o, PRASKCS LEFT AND RIGHT
FREQUENCY OF OVERTOPPING FLOOD = 500 YEARS+ 7/23/2019 7/23/2019
OVERTOPPING FLOOD ELEVATION = 246.00 EXTENSION
REVISIONS SHEET NO.
DRAWN BY : A. SORSENGINH DATE : w DOCUMENT NOT CONSIDERED NO. BY: DATE: NO. BY: DATE: C2'1
CHECKED BY : E. BAYISSA/M. G. SHATKH DATE : _4/2019 FINAL UNLESS ALL 9 3 SHeeTs
DESIGN ENGINEER OF RECORD: ___A. SORSENGINH __ DATE : _4/2019 SIGNATURES COMPLETED |2 dl, 11




SEE ROADWAY PLANS FOR ROADWAY WIDTH

ROADWAY FILL S

LOPE 4:l
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3'#63S3C_|_B$RS 1[ O” :11_3: 3
@ 117 . - : _ B n”n
- <. 9 — . “IT 4-#5 Gl BARS @ 3“CTS.
_ ‘ - : 7777 " /
#6 DI r (b-_::: N I 0 oo o] <
“““““““““““““ '?&\ i . N /] =
Heves | | /| %
————————————————————————— 000 L/
| Y 6" \
A | | [\ ——I - ‘m
A 3l | CONST. JT.—/ Q WING SLOPE
=l z ' ) N FOR 2:1 FILL
o= %4 B2 BARS FILL FACE __ 5/=z8 l S
olZ S S : _GRADE 1.05% |0
Z EXISTINGJ =] . _*4 Bl BARS STREAM FACE __ @ gu TRANSVERSE I © N :
¢ CULVERT > B e S  CONST. JT. o . ;
e o2 | »|ZW . *4 B3 BARS @ 10°CTS. | |
| x| ; |23 EACH FACE STAGGERED I
< olne [ ; Ll << |
O E,J << < | o b—
# ~—i —_— W] |
b lu: | 15 |
{ N . ELEV. 189.92 N |
——————————————————— ! o | CONST. JT. |
__________________ =1‘._.| e el == ______:\1-.__________1.
™M | I i
2 3 |
80 L2 LOT I koT \ I
"6 L1 X / / \ T-————- L-q
3-*6c S1 OR ™ 3" WEEP HOLES :
S2 BARS N @ 10°-0" + CTS. |
@ 3" CTS.
o er | EXTERIOR WALL INTERIOR WALL
Iﬁ}x CULVERT SECTION NORMAL TO ROADWAY
- 27[_11” _
1-3V/5 B 8'-0" 8" 8'-0" - 8" 8'-0" X 1-3V/5
6" (TYP.) | _ C1 BARS ® 1'-0"CTS. L |87(TYP)
(TYP.)
::2”HIGH BEAM BOLSTERS:
K (B.B.) @ 4'-0"CTS. .
B 25[_4" - 9 :I_.
INSIDE FACES OF EXERIOR WALLS N A300 BARS N
8”: i: 17-#*6 L1 & L3 @ 1'-6”CTS. =i 8" Al BARS\ﬁ_ f -PT‘I/—AI BARS A
1:1_5:”:16_#6 L2 & L4 @ II_GIICTSO:I:I_S:” LOl M- -=|=L P P lJ=|=- -=|=|= P P P J=|=- -/\ﬂ :-ol
| | A
I L wa ki P 3 I q A100 BARSE» 4" TYP. | Yo T .
Y Y 2" CL. STANDEE CONST. JT. O a S eL 2 CL.
BAR (TYP.) (TYP.) J N V| e
% | {l.2-CL. = |~ | 4
— Bl BARS — ] 27 L. Clé o _I1-B1 BARS
© ] [ 5|22 ) i O
[2_#4 uHu fID BZ BARS\ E\l ;l_. 2 CL. - 2”CL. /—82 BARS CI) .
hi f — ] |- bl N \SS
b d ALL STANDEE BAR B3 BARS—{] 4 ClwZ b |L-B3 BARS 3 b d =
© @ 3'-0"CTS. R w|< 2l WEEP HOLES NN
/ g | 2l |7
1 " P m|T 1 b .
{ } /__3_#6 IISII ; 2 CL'- - 8 i[)v |:) 3[3
O d 24 K2 1-0" - . CONST. JT. b RS
_d// ! ! KZ_BAR (TYP.) /r—A250 BARS ///_ Y ¥ 2 BARS  A200 BARS ! o1
¥ \
EDGE BEAM ioT 'l l B J ! K . o
L= = — i | !
SECTION X-X A2 BARS A450 BAF\)Sl CONST. JT.A A400 BARSX d *y [Kmﬂ? Sodni
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DRAWN BY : A. SORSENGINH

CHECKED BY : M. G. SHATIKH

DESIGN ENGINEER OF RECORD: _A. SORSENGINH

DATE : 272019
DATE : 5/2019
DATE : 2/2019

RIGHT ANGLE SECTION OF BARREL

THERE ARE 125 “C'* BARS IN SECTION OF BARREL.
LOOKING DOWNSTREAM

7/23/2019

PROJECT NO.
RICHMOND

R-3421A

COUNTY

STATION: 98+63.10 -173-

SHEET 2 OF 11

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

RALEIGH

TRIPLE 8 FT. X 1 FT.

CONCRETE BOX CULVERT

RIGHT EXTENSION

23-JUL-2019 13:22
P:\Structures\Final Plans\4II_005_R342IA_SMU_.CU.02.dgn
ksedai

DOCUMENT NOT CONSIDERED b
FINAL UNLESS ALL |
SIGNATURES COMPLETED [?

REVISIONS SHEET NO.
BY: DATE: NO|  BY: DATE: C2-2
3 TOTAL
SHEETS
4 11
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DRAWN BY : A. SORSENGINH

CHECKED BY : _ E. BAYISSA/M. G. SHAIKH

DESIGN ENGINEER OF RECORD: _A. SORSENGINH

DATE : 272019
DATE : 5/2019
DATE : 2/2019

CONSTRUCTION PHASING

(LOOKING DOWNSTREAM)

0
/éj PHASE I CONSTRUCTION

PHASE II CONSTRUCTION

PROJECT NO.
RICHMOND

R-3421A

COUNTY

STATION: 98+63.10 -173-

SHEET 3 OF 11

DocuSigned by:

7/23/2019

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

RALEIGH

TRIPLE 8 FT. X 1 FT.

CONCRETE BOX CULVERT
RIGHT EXTENSION

DOCUMENT NOT CONSIDERED b
FINAL UNLESS ALL |
SIGNATURES COMPLETED [?

23-JUL-2019 13:22
P:\Structures\Final Plans\41l_007_R342IA_SMU_CU_03.dgn
ksedai

REVISIONS SHEET NO.
BY: DATE: NO|  BY: DATE: C2-3
3 TOTAL
SHEETS
4 11




€ EXISTING
CULVERT

¥k #4 A2 BARS @ 10”CTS.
(EACH FACE STAGGERED

EACH INTERIOR WALL)

DRAWN BY :
CHECKED BY :
DESIGN ENGINEER OF RECORD:

A. SORSENGINH

E. BAYISSA/M. G. SHATKH

A. SORSENGINH

SEE DETAIL A

263'-0'/5" (ALONG € CULVERT)

. 264"-6!/5" _
. 525-#5 A200 @ 6“CTS.(TOP OF FLOOR SLAB) _
SEE DETAIL A . 450-#5 A400 ® 7“CTS.(BOTTOM OF FLOOR SLAB) _
. #4 A2 @ 7“CTS. CORNER BARS _
EACH EXTERIOR WALL (SEE BARREL SECTION)
[ i A A
80 23" >1" ¢ CULVERT
(TAN TO CURVE) (] ’ 11
o EXTENSION 30°-00-00 ~
12°-00-00" |7 w9
| AV Ly <Il' wl ul =
l \ \ 0|2 . |<2
- I q. LI_
— — — — — — — —_ N Y <
10" | N DS
98+63.10 -I73- | NI
ZLIJ
______________________________ - - _______! Y tj*‘
| } >S5 10" ] o 1., o
+—SEE DETAIL B CONST. JT. %4 B3 @ 10" CTS.EACH FACE —’:‘— ? é’z
-' ~ STAGGERED EACH INTERIOR WALL = (][ I
k \
-173-
523-#5 A250 @ 6“CTS.(TOP OF FLOOR SLAB) _
449-*5 A450 @ 7“CTS. (BOTTOM OF FLOOR SLAB) R
261'-6 74" _
#4 C] SHALL BE FIELD BENT AS NECESSARY.
8-#5 ‘A’ BARS 7-#5 ‘A’ BARS
SPLAYED ® 6° SPLAYED ®@ 7”
! _ MAX. SPACING MAX. SPACING
#5 A219 OR =\\\\\\ l \ \
25 A222 .
5 A417 OR
. 55 A420 3-25 ‘A’ BARS 2-%5 ‘A’ BARS R-3421A
5 A220 OR — SPLAYED @ 6" — SPLAYED ® 7" PROJECT NO.
5 A223 MAX. SPACING - MAX. SPACING RICHMOND
- — COUNTY
t—CONST. JT. | K—CONST. JT.
}| ) \_ *5 A456 OR STATION: 98+63.10 -173-
5 A257 OR " .
®5 A418 OR a5 poEg 5 A457
H
5 A4zl SHEET 4 OF 11
#5 A221 OR \ KDW:’W:’Y?) oy STATE OF NORTH CAROLINA
#5224 - e n SR [W§ DEPARTMENT OF TRANSPORTATION
‘*5# A419 OR \I s‘\‘%—\\‘\ '"(‘:Aﬁoz';'% RALEIGH
5 A422 $ *?;}E{ESS/&,',,;-:’"&.
if 053E|£é.3 :;5 TRIPI_E 8 FTu X 7 FTu
Bromesd | CONCRETE BOX CULVERT
DETAIL A DETAIL A DETAIL B DETAIL B “nd PRSI 80°-29'-51" SKEW
TOP OF SLAB BOTTOM OF SLAB TOP OF SLAB BOTTOM OF SLAB 7/23/2019 RIGHT EXTENSION
REVISIONS SHEET NO.
DATE : 3,209 DOCUMENT NOT CONSIDERED QB DATE:  fNo4 BY: DATE: ?021:'
DATE : _4/2019 FINAL UNLESS ALL 1 3 ks
DATE o 472019 SIGNATURES COMPLETED |2 4 1
23-JUL-2019 13:22 -

P:\Structures\Final Plans\411_009_.R3421A_SMU_CU.04.dgn
ksedai




SEE DETAIL D

. 263'-0Y,"(ALONG € CULVERT)
264'-65"

449-*4 A300 @ 7”CTS. (TOP OF ROOF SLAB)
393-#6 AIOO0 @ 8”CTS.(BOTTOM OF ROOF SLAB)

SEE DETAIL C

. 4 Al ® 7"CTS. CORNER BARS _
EACH EXTERIOR WALL (SEE BARREL SECTION)

_—_E e EEEEEEEEEEE=. ===========================*W 7 I
N TR € CULVERT
=====S=SSSSSSSSSSS5=SSSSS3SSSSSSSSSS3 |SSSSSSSSSSS=SSS2SE=S=S=SS2S222=22°2 S
- - - - - Tl
98+63.10 -I73- N
SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS |ESSSSSSSSSSSSSSSSSSS=SSSS=S=2=S°2 =1
> g
4-%5 Gl
~— @ 3" CTS.
IN HEADWALL
32— 555 5555505k i ===========================¥. N Y
€ EXISTING L\
CULVERT -173-
261'-6 %" _
PLAN - ROOF SLAB
4 Cl SHALL BE FIELD BENT AS NECESSARY.
9-#6 ‘A’ BARS 9-#6 ‘A’ BARS
9-#6 ‘A’ BARS WAX, SPACING WAX, SPACING
SPLAYED & 77 SPLAYED @ 8" | ' ‘
MAX. SPACING MAX. SPACING
| | \ \ \
"4 A326 —rriH T “6 A23 _<aaiitrll
\ \\ N X
o
4 A323 é"‘.“.“““““
TR e Az0 o - R-3421A
4 A32T [ "6 a124 PROJECT NO.
- RICHMOND COUNTY
STATION: 98+63.10 -173-
SHEET 5 OF 11
H| KDM;wd ";} St STATE OF NORTH CAROLINA
%4 A324 24 2328 %G AL2S [W‘"c DEPARTMENT OF TRANSPORTATION
SSean AR, ""o,,' RALEIGH
‘Qk 6 A122 \] | gféigexkégbé;
#4 A325 ' . £ 7 !
P fen U TRIPLE 8 FT.X 7 FT.
Boaendd |CONCRETE BOX CULVERT
o 80°-29'-51" SKEW
7/23/2019 RIGHT EXTENSION
DETAIL C DETAIL C DETAIL D DETAIL D REVISIONS SHEET NO.
T N SORSENGINA ATe . 3,709 TOP OF ROOF SLAB BOTTOM OF ROOF SLAB TOP OF ROOF SLAB BOTTOM OF ROOF SLAB

. V4401 - DOCUMENT NOT CONSIDERED NO.[ BY: DATE: NO.| BY: DATE: (1:21;5

CHECKED BY : E. BAYISSA/M. G. SHAIKH DATE : _4/2019 VERT aT oD : - 2

DESIGN ENGINEER OF RECORD: __A. SORSENGINH  DATE : _37/2019 SIGNATURES COMPLETED |2 7)) 11
23-JUL-2019 13:22

P:\Structures\Final Plons\411_011_R3421A_SMU_CU_05.dgn
ksedai



SPLICE LENGTH CHART BAR TYPE BAR SCHEDULE
BAR SIZE LENGTH BAR | NO. |SIZE|TYPE| LENGTH |WEIGHT| BAR | NO. |SIZE|TYPE| LENGTH |WEIGHT] BAR | NO. |SIZE|TYPE| LENGTH |WEIGHT| BAR | NO. |SIZE|TYPE]| LENGTH |WEIGHT
ﬁ§.88 :g ?,’_'g,’,' L2, 1-4" Al | 1378 | =4 | 4 7-5" [ 6827 [ A210 [ 2 #5 | STR | 12'-0” 25 | A309 | 2 #q | STR | 17°-4" 23 [ a420 ] 4 »5 | STR [ 13'-8" 57
a1 “n [ e o " 10- <| ™ A2 | 3306 | *4 | 4 6'-4" | 13987 | A211 2 s5 | STR | 11'-0” 23 | A310 | 2 "4 | STR | 16'-2" 22 | a421 2 «5 | STR [ 17°-11" 37
B3 #4 1"-5" - - T A212 2 s5 | STR | 10'-0” 21 | A3l 2 #q | STR | 15'-0” 20 | a422 1 #5 | STR | 20°-0" 21
g% :g 12';_15,’,' — m o @ A100 | 574 | =6 | STR| 27-7" | 23781 | A213 2 #5 | STR 9'-0" 19 | A312 2 =4 | STR | 13'-10" 18
- o S &l =] A101 2 %6 | STR | 26'-4" 79 | A214 2 #5 | STR | 8'-0" 17 | A313 2 #4 | STR | 12'-8" 17 | A450 | 690 | #5 | STR| 8'-1" | 5817
- - A2 o 3 |At02 [ 2 *g | STR | 25-0” 75 | A215 2 s5 | STR 7'-0" 15 | A314 2 #q | STR | 11'-6” 15 | A451 2 =5 | STR | 7°-0” 15
v Oy - - A103 | 2 =g | STR | 23'-8” 71 | a216 2 #5 | STR | 6'-0” 13 | A315 2 %4 | STR | 10°-4" 14 | A452 | 2 »5 | STR | 5'-10" 12
Nl = o . 2-3 | L4 | Alo4 2 % | STR | 22/-4" 67 | A217 2 #5 | STR | 5-0° 10 | A316 2 %4 | STR | 9-2- 12 | A453 [ 2 #5 | STR | 4'-8” 10
) ] AlO5 | 2 %6 | STR | 21'-0” 63 | A28 2 #5 | STR | 4'-0” 8 | A3L7 2 #4 | STR | 8'-0" 11 | A454 | 2 #5 | STR | 3-6" 7
Al06 | 2 #g | STR | 19'-8" 59 | A219 2 #5 | STR 8 -4" 17 | A318 2 #4 | STR | 6'-10" 9 | A455 | 2 25 | STR | 2'-4" 5
T . AlOT | 2 =g | STR | 18'-4" 55 | A220 7 #5 | STR | 14'-0” 58 | A319 2 #4 | STR | 5'-8 8 | Ad56 | 2 #5 | STR | 6'-0" 13
MZ"XI%U%OVVSEPLAC‘}LE-)OAFT 4’,*_0,, '9, N Al08 | 2 #g | STR | 17'-1" 51 | A221 2 %5 | STR | 16'-6" 34 | A320 2 "4 | STR| 4'-6" 6 | A457 | 2 5 | STR | 5'-8" 12
\ \ o 2 Al09 | 2 %6 | STR | 15'-8" 47 | a222 | 2 =5 | STR 8-8" 18 | A321 2 #4 | STR | 3'-4" y
| /}\/\, <| A VERTICAL A110 2 2 | STR | 14'-5" 43 | a223 | 4 #5 | STR | 14'-10” 62 | A322 | 2 #q | STR | 2'-2" 3| 81 804 | =4 | sTR | 10'-10” | 5818
2 LAYERS OF 30 LB. o el CEC Alll 2 =g | STR | 13'-1" 39 | a224a | 2 =5 | STR | 17'-2" 36 | A323 | 6 %4 | STR | 17°-0" 68 | B2 | 1378 | #*4 [ STR| 6'-4” | 5830
T ROOFING FELT TO // Al12 2 =g | STR | 11'-9” 35 A324 | 2 #4 | STR | 21'-8” 29 | B3 [ 1928 | =4 [ stR| 8-7 [11055
ol Ty ENTBOND ati3 | 2 | #6 [ STR| 10'-5" 31 | A250 | 803 | *5 | STR| 8-1 | 6770 | A325 | 2 *4 | STR | 25-9" 34
X \ ' All4 2 %6 | STR 91" 27 | A251 2 =5 | STR 7'-4" 15 | A326 | 6 #»4 | STR | 18'-6” 74| c1 [ 1875 | =4 [ sTR| 28-9” | 36009
© Al15 2 *6 | STR | 1'-9” 23 | a2s2 | 2 =5 | STR 6'-4" 13 | a327 | 2 24 | STR | 23'-3" 31
Al16 2 26 | STR | 6'-5” 19 [ A253 | 2 =5 | STR 5-4" 11 | A328 1 #q | STR | 26'-2" 17 | b1 29 | =6 [sTR| 2'-6" 109
SECTION THROUGH SILL Al ALL7 2 *6 | STR 51" 15 [ A254a | 2 »5 | STR 4-4" 9 D2 8 26 | STR | 3'-4" 40
*[L%V_VFEELRS s“ﬂ’ié EiSP%EEF\IDFEISZQF EFI*E&NSHEE))NCRETE A2 Al18 2 %6 | STR | 3'-9” 11 | A255 | 2 =5 | STR 3-4" 7 | A400 | 661 | #5 | STR| 21'-2” | 14593 | D3 Y %6 | STR | 2'-10" 17
] o A119 2 #*6 | STR 2'-5" 7 | A256 2 #5 | STR 2'-4" 5 | A401 2 #5 | STR | 20'-1" 42
A20 | 6 #g | STR | 20'-0” 180 | A257 | 2 =5 | STR 57" 12 | Ad02 | 2 #5 | STR | 18'-11" 39 | o1 y #5 | STR | 27'-7 115
BAR DIMENSIONS ARE OUT TO OUT A121 2 %6 | STR | 23'-4” 70 | A258 | 2 »5 | STR 7'-1" 15 | A403 | 2 #5 | STR | 17'-9” 37
A122 1 %6 | STR | 27'-0" 41 | A259 | 2 =5 | STR 5'-9" 12 | Ad04 | 2 #5 | STR | 16'-7" 35 | Hi 4 24 | STR | 29'-5" 79
A123 6 %6 | STR | 18'-7~ 167| A260 | 2 »5 | STR 7'-5" 15 | A405 | 2 »5 | STR | 15'-5" 32 | H2 4 #4 | STR| 116" 31
A124 2 % | STR | 23'-11" 72 A406 | 2 #5 | STR | 14'-3" 30
A125 1 %6 | STR | 27'-1" 21 | A300 | 656 | #4 | STR | 27-7" | 12087 | A407 | 2 #5 | STR | 131" 27 | kit [ 1206 | #4 | 3 5-9" | 4632
A301 2 %4 | STR | 26/-7 36 | Ad08 | 2 e5 | STR | 11'-11" 25 | k2 [ 1206 | =4 | 3 6'-0" | 4834
/ N / N / AN A200 | 771 | ®5 | STR | 21'-10" | 17557 | A302 | 2 %4 | STR | 25'-5 34 | A409 | 2 »5 | STR | 10°-9" 22
A201 2 #5 | STR | 21'-0” 44 | a303 | 2 %4 | STR | 24'-3" 32 | rmdi0| 2 #5 | STR | 9'-7 20 | L1 17 s | 1 3-1" 79
A202 2 #5 | STR | 20'-0" 42 | A304 2 #4 STR 23'-1" 31 A411 2 #5 | STR 8'-5" 18 L2 16 #Q 1 3-7" 86
A203 | 2 #5 | STR | 19'-0” 40 | a305 | 2 54 | STR | 21-11" 29 | aa12 2 s5 | STR | 7'-3" 5| L3 17 s | 2 2'-10" 72
‘ LFe%BIEFF}SNGOFFE{C)T LTBo' A204 | 2 =5 | STR | 18'-0” 38 | A306 | 2 %4 | STR | 20'-9” 28 | A4a13 2 #s5 | STR | 6'-1” 13| L4 16 s | 2 4'-6" 108
PREVENT BOND (TYP) A205 | 2 #5 | STR | 17'-0” 35 | A307 | 2 %4 | STR | 19'-8" 26 | aa14 2 #5 | STR | 4'-11" 10
STLL A206 | 2 #5 | STR | 16'-0” 33 | A308 | 2 %4 | STR | 18'-6" 25 | aais 2 #5 | STR | 3'-9” 8 | st 3 26 | STR | 31'-5" 142
' (TYP.)7 , A207 | 2 *5 | STR | 15'-0” 31 A416 2 #5 | STR | 2/-7 5| s2 3 sg | STR| 7-7" 34
| | VA | A208 | 2 #5 | STR | 14'-0” 29 AALT 4 #5 | STR | 13'-1 55 | s3 6 #¢ | STR | 39'-0" 351
io : = A209 | 2 »5 | STR | 13'-0” 27 A418 2 #5 | STR | 17°-7" 3T | o INFORCING STEEL - 174412 Lbs
X o | A419 1 =5 | STR | 19'-3" 20 '
RIGHT EXTENSION
1'-0” | 4-%6 D2 -0 1'-0”_ 4-*6 D2 | | 10" STRUCTURE QUANTITIES
@ 2'-0"CTS. @ 2'-0"CTS.
1'-0" 4-%6 D3 1°-0” CLASS A CONCRETE
@ 2'-0"CTS. BARREL @ 5.551 CY/FT 2,228.7 C.vY.
INLET ELEVATION WINGS, ETC. 1.4 C.Y.
(LOOKING DOWNSTREAM) EDGE BEAMS 4.4 cy.
CULVERT SILL DETAILS SILLS 3.6 C.Y,
TOTAL 2248.1 _ c.v.
THE CONTRACTOR’S ATTENTION IS CALLED TO THE
FACT THAT THE NATIVE MATERIAL BACKFILL SHALL BE REINFORCING STEEL
PLACED PRIOR TO THE CASTING OF THE ROOF SLAB. BARREL 174,412 | Bs.
WINGS, ETC. 576  LBS.
TOTAL 174,988  LBS.
NOTES
— R-3421A
NATIVE MATERTAL CONSISTS OF MATERTAL THAT TS EXCAVATED FRON FOUNDATION CONDITIONING MATERIAL 790 TONS PROJECT NO.
CONSTRUCTION. ‘ONLY MATERTAL THAT TS EXCAVATED FROM- THE. S TREAMBSED CULVERT EXCAVATION LUMP SUM RICHMOND COUNTY
MAY BE USED TO LINE THE LOW FLOW BARREL. RIP RAP MAY BE USED TO
SUPPLEMENT THE NATIVE MATERIAL IN THE HIGH FLOW BARREL(S). IF RIP STATION: 98+63.10 -113-
RAP IS USED TO LINE THE HIGH FLOW CULVERT BARREL(S), NATIVE MATERIAL :
SHOULD BE PLACED ON TOP TO FILL VOIDS AND PROVIDE A FLAT SURFACE C CULVERT -
FOR ANIMAL PASSAGE. NATIVE MATERIAL IS SUBJECT TO APPROVAL BY THE SHEET 6 OF 11
ENGINEER AND MAY BE SUBJECT TO PERMIT CONDITIONS. — e
THE ENTIRE COST OF WORK REQUIRED TO PLACE EXCAVATED LU e ._ [Kmf’ Sedni SN W
MATERIAL OR SUPPLEMENT MATERIAL AS SHOWN ON THE PLANS FLOW e g, DEPARTMENT O':ALJGBANSPORTATION
SHALL BE INCLUDED IN THE CONTRACT LUMP SUM PRICE BID - O S 2oy,

FOR CULVERT EXCAVATION.

THE ENTIRE COST OF WORK REQUIRED TO CONSTRUCT THE SILLS

SHALL BE INCLUDED IN THE VARIOUS PAY ITEMS.

THE STOCKPILED MATERIAL SHALL BE PLACED EVEN WITH THE TOP

OF THE SILLS.

DRAWN BY : A. SORSENGINH

oaTE . 372019

CHECKED BY :

E. BAYISSA/M. C.

S. OATE . A4/2019
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A. SORSENGINH pate . 372019
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7/23/2019

TRIPLE 8 FT. X 1 FT.

% | CONCRETE BOX CULVERT

80°-29'-51" SKEW
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DOCUMENT NOT CONSIDERED b
FINAL UNLESS ALL |
SIGNATURES COMPLETED [?

REVISIONS SHEET NO.
BY: DATE: N0  BY: DATE: C2-6
3 TOTAL
SHEETS
4 11




3"

2-%4 75 2-%4 74 2-%4 73 2-%4 72 4-*4 71

“Z"" BARS @ 1'-0”CTS.-TOP OF FOOTING

31[

11°-3"

C 17EXP. JT. S

MATERIAL

PLAN

2-%4 Vo 2-#4 V5 2-%*4 V{4
2-%4 V3 2-%#4 V2 2-#4 V]

"V BARS @ 1'-0”CTS.

6'-0""

€ 1”EXP. JT.
MATERIAL

3-*6 Sl
BOTTOM OF FLOOR SLAB
AND FOOTING

[—-H3

[—-HZ

H4

(TYP.)

4-%4 H] 2-#4 H2

2-%4 H3

12-#4 H4

e

31[

2-%4 N6 2-*4 N5 2-*4 NA4
2-#4 N3 2-#*5 N2 2-*5 NI

"N BARS @ 1'-0”CTS.

ELEVATION

DRAWN BY :

CHECKED BY :
DESIGN ENGINEER OF RECORD:

A. SORSENGINH

M. G. SHAIKH

bATE : 04/2019
oATE . 0472019
A. SORSENGINH  pate ; 0472019

2" CL

#4 “H”" BARS @ 1'-6"CTS.

100
27cL. |
‘ L L
"V BARS 4
—~  STREAM
S TFACE
<<
L d 4
<
.
CONST. JT.
| }

— N BARS

— FILL FACE

2'-6"

\

3
_ Y “Z'" BARS
1

|

| L 3"cL.

ll_On

N

Ao

\

1

T1 _|
(TYP.)

CL.

n

A

TYPICAL WING SECTION

BAR TYPES BILL OF MATERIAL
ALL BAR DIMENSIONS ARE OUT TO OUT. BAR | NO. |SIZE|TYPE]| LENGTH | WEIGHT
H1 8 | *4 | STR| 9-4" 50
H2 | 4 | #*4 | STR| 8-6" 23
S H3 | 4 | #4 | STR| 5-1" 14
@ 7 —T H4 | 24 | #4 1 3-3" 52
s H5 | 4 | #4 | STR | 10-3" 27
| NI | 4 | *5 | 2 9 -2 38
N2 | 4 | *5 | 2 8 -4" 35
‘A 1'-3" “A 1'-8%," N3 4 *4 2 7-6" 20
= - g Nd | 4 | %4 | 2 6 -7" 18
N5 | 4 | *4 | 2 5-9" 15
Z| 2| 2| Z| 2| £ NG 4 %4 2 4'-10" 13
A A A A A
S1 | 6 | *6 | STR| 6-0" 54
3 :N N N N 5 Tl (5) ®#5 STR 11'-3" 70
: WYY
ol B R EC  Bi V1 4 #4 [ STR| 7-1" 19
RIS e R V2 4 %4 | STR| 6'-4" 17
V3 | 4 | *4 | STR| 5-5 14
V4 | 4 | ®*4 | STR| 4-7 12
“RAD.
o"RAD by Vs | 4 | *4 [STR| 3-8 10
/ V6 | 4 | *4 | STR| 2'-10 8
o\)\f‘L Z1 | 8 | *4 | 3 | 4-11" 26
8" 72 | 4 | #4 | 3 46" 12
73 | 4 | #4 | 3 47-0" 1
74 | 4 | #4 | 3 37" 10
4[_ ”n ”"
Z1 - > ::6 > /5 4 #4 3 3'-1" 8
z2|_ 4'-0" 6"
TOTAL REINFORCING STEEL
23] 36" 6" FOR 2 WINGS 576 LBS
Z4], 3-1" PN CLASS A CONCRETE
- , 2 WINGS 8.6 CY
25, 21 1.6 1 HEADWALL 1.3 CY
1 END CURTAIN WALL 1.5 CY
TOTAL 11.4 CY
(3) DA
PROJECT NO. R-3421A
RICHMOND  couNTY

STATION: J8+63.10 -173-

SHEET 7 OF 11

DocuSigned by:
EAcF7o4150peuA I TRy,

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

RALEIGH

STANDARD WINGS

£ Vg %
FOR
2 oS SF
H7met® | CONCRETE BOX CULVERT
2237200 H = 7-0" SLOPE = 2:l
90° SKEW
REVISIONS SHEET NO.
SOCUMENT NoT consIoerenl™| e DATE: NO  BY: DATE: Cz-71
FINAL UNLESS ALL 9 3 St
‘ SIGNATURES COMPLETED ‘2 4 1

23-JUL-2019 13:22
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ROADWAY FILL SLOPE 4:1

SEE ROADWAY PLANS FOR ROADWAY WIDTH

=

Y

; 1-3" I‘ o 3-:06353(:%% y
- [T : - " CTS. 38'-9'/,"
4-*5 Gl BARS @ 3"CTS. || wil3” T " M - - -
_ 0 = ! ﬁ"”-ﬁ i s T I ]
oy ™\ /I ______________ 2y 6" BEVEL s =Y
WING SLOPE zol \ \ ee o __| Pt lUPSTREAM END ONLY 9 |
FOR 4:1 FILL ‘\‘\ I . / N V¥V N VY X N\ s
T 3 : b %
— e (V2] ~ ~
%4 B2 BARS FILL FACE 5 o N N
o /1] ] = /
! .. "4 Bl BARS STREAM FACE_ S i EXISTING o0 L os
: *| ™ g els ¢ CULVERT ¥ 0 : 0
: // X 4 | 5| ® 35/-915/” ? %
| _*4 B3 BARS ® 10”CTS. __ Sl \ - = ~| — \
I EACH FACE STAGGERED PO DO " "
| 1'-6" |1'-0 I K 11'-3%," 11'-3%," 11'-3%," K
. W e : : ik {1 . ;
| 2-24 M : 75" 34'- 1% e
! o' o] o ~— o
; Y y Y Y
e e —_—_——————— \ \— —————— w _______________ | DY | o A
I N I s J J
: ;OT * \\\_ _--k] _\J 2 L2 0o ‘:x _T'x' z
I ‘ 7 N ®
:_ :")T \ :: L-;;;.XEG#GLISI oR vy —y Y
l "6 L4 T -
s S2 BARS
' T bl 5 @ 37CTS.
FOR Cl BARS el
* (SEE BARREL SECTION e Jior OUTLET ELEVATION NORMAL TO SKEW
X 4J
INTERIOR WALL EXTERIOR WALL
CULVERT SECTION NORMAL TO ROADWAY
(LEFT EXTENSION)
/ N < -
) 27'-5" _
II_OI/2”= - 8-0" > :8= - 8-0" > :8= - 8-0" :II_OI/ZH § § §
6"(TYP.) | . Cl BARS @ 1'-0"CTS. 6" (TYP.) § % §
(TYP.) \\\ \\\ % 7///// PHASE I
~ 2"HIGH BEAM BOLSTERS N\ % N 1 CONSTRUCTION
E “ (B.B. @ 4-0"CTS. \ N N N\
9\ Er\ \\ N N\
& 4 PHASE II
AT00 BARS TR TR CONSTRUCTION
v E T 1 TT 10 T TN |
E e ﬁﬂf‘ e IL‘ T o4 CONSTRUCTION PHASING
I oL 'IL LSTmDEIE const. o~ 111 5" I ' AS00 BARSS 4" TYP. | .;1|' oL I (LOOKING DOWNSTREAM)
< CL. | eyt N = lL2"cL.
U; I 5. BAR(TYP (TYP.) . & i [ | y
— Bl BARS—HTI[T 2" CL Cleo Bl BARS — o5 4
S) > f——— OO0« S) A -
o B2 BARS—] 1 ' * Eg 2°CL. || ] L [ l«~——B2 BARS o . INSIDE FACES OF EXERIOR WALLS
S ||—. BB e e :I_. S N " ' " "
o 4 ALL_STANDEE BAR 83 BARS—| ; MEE  1)-83 BARS 3" & ¥ ol @ E U A HLE LS RITETb D, LB PROJECT NO. R-3421A
% ' Zlig WEEP HOLES ol 7|2 1'-5" 16-%6 L2 & L4 ® 1'-6"CTS. 1'-5’ RTCHMOND
q " p = L b o < -
= 2°CL. I, ggv CONST. JT. S COUNTY
= q 4 K2 o] : ' (TYP.) - n|  © . 98+63. - -
STANDEE o > BARS J || A2 BARS \ 2 v v STATION: 98+63.10 -113
! ' BAR (TYP) 650 BARS a Y N A600 BARS [ © Y
/- 7 Y | SHEET 8 OF 11
N i ) T - ] 3 T N T 2-*4 "H" DocuStaned by _ STATE OF NORTH CAROLINA
ol [l | |l f /\ B —| D " f G””’“”ij”‘” DEPARTMENT OF TRANSPORTATION
R s\‘%\\'\. _Eﬁ{?og'a,‘ RALEIGH
A2 BARS A850 BAF\’Sl CONST. JT.A A800 BARSX d‘ ;é\l / e sf 6615&0,1@4";_‘
s @ et R A°7°% 0% 1| TRIPLE 8 FT.X 7 FT.
- ' 2SS S
i St Ss | CONCRETE BOX CULVERT
""lmm w
RIGHT ANGLE SECTION OF BARREL -/ 3 20ts LEFT EXTENSION
THERE ARE 125 “C’* BARS IN SECTION OF BARREL. EDGE BEAM
LOOKING DOWNSTREAM REVISIONS SHEET NO.
DRAWN BY : A. SORSENGINH DATE 5/2019 _ NO. BY: DATE: NO. BY: DATE: C2-8
CHECKED BY : M. G. SHATKH DATE : 5/2019 SECTION X-X ‘DOCUI-[\AIEI\II\IATL NUONTLECS%NiII_EERED‘l 3 SHEETs
DESIGN ENGINEER OF RECORD: _A. SORSENGINH pate : 5/2019 SIGNATURES COMPLETED |2 4 11
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ksedai




. - D BAR | NO. |SIZE]TYPE]| LENGTH |WEIGHT
Lz 14" o 1] o AL | 10 | *4 | 4 | 6-10" 46
| 1-10n ol =LA A2 | 26 | *4 | 4 58" 98
s |
T PR A500 | 4 *6 | STR | 38'-3" 230
© |3 E
L = & Y A600 4 s5 [ STR | 29'-7~ 123
127-007-00 / A650 | 4 | *5 | STR| 11" 26
e —k —— AT00 | 4 #4 | STR | 20'-2" 54
— . AB00 | 4 *5 | STR | 28'-10" 120
e '_:::_—::_ ””-_____2 jl 1
q:'(:Eu)(|_IvS|-:TRIT'\lQ‘""—/‘ - <t AB50 | 4 «5 [ STR | 11'-1” 46
S ; - 2| ©
_ Yy Y Bl %) #4 STR 10°-1" 40
— 1"-10" L3 B2 10 | *4 | STR| 6'-4” 42
- g B3 16 #4 | STR| 8'-3" 88
. 2-3" | L4
Cl 125 | =4 [ STR| 2'-6" 209
D1 29 | #6 [ STR| 2-6" 109
— D2 8 #g | STR| 3'-4" 40
S D3 4 »6 | STR | 2'-10” 17
BAR DIMENSIONS ARE OUT TO OUT
SPLICE LENGTH CHART ¢l | 4 % SR} 8- 160
EXISTING CULVERT BAR STZE LENGTH y 7<= — -
A6OO %5 2'-5" a? . > 281 6
P oee== ; A800 %5 1/-9~ H2 4 4 | STR 11'-1 30
)'/"' - 9. ¥k #4 A2 BARS @ 10”CTS. B1 #4 1'-5"
% N (EACH FACE STAGGERED B3 #4 1'-5"
- 65 EACH INTERIOR WALL) . =y K1 20 | *4 | 3 5/-3" 70
] 350 Cl 4 1'-11 . —
So_® 5 S1 %6 Y K2 20 4 3 5-4 11
S .
17 1S CORNEV?SLAR @)"490(/\0" PLAN - FLOOR SLAB L1 17 | *6 | 1 2'-10" 72
@ TO0R 10N INOe o
a2 B e oo 2NN LEFT _EXTENSION 2 L6 |6 | 1 [ 52 [ e
e BT T eacE 2, STRUCTURE QUANTITIES s [ 71l o [ 2o ] 7o
@ 1" 1> —cTREM LN
»4 BZ TS ‘B ™ | CLASS A CONCRETE
=4 &1 @ 4579 13,7 S1 6 =g | STR | 29'-11" 270
q BARREL @ ° CY/FT ° C.Y. 52 6 #6 STR 111_111 ].OO
¢\§ WINGS, ETC. 29.4 cC.Y. S3 3 Ll %) STR 38'-3" 345
3
EDGE BEAMS 4.3 C.v.
REINFORCING STEEL - 2746 LBS
SILLS 1.7 C.Y.
TOTAL 49.1 (.Y,
Q T REINFORCING STEEL
il — BARREL 2746 | BS.
& WINGS, ETC. 1703 LBS.
S
9/ :
é’;\ & . C EXISTING —= 7 TOTAL 4449 LBS.
o 510 . 3 @  CULVERT -~
e E)(TEN T R
"/ LEFT ST > 0 FOUNDATION CONDITIONING MATERIAL 6 TONS
< LONG v A

s A _ -
A \;’/ EOGE ST _— CULVERT EXCAVATION LUMP SUM
Q ) eI —_______—_-_’_‘_','__
$ ) / -ooiIee _____::____::;;::::Z -----

2
O
@ -  cuLvenn PROJECT NO.__ R-3421A
] e uLv
o a5 Gl RICHMOND COUNTY
® ' FLOW
IN HEADWALL - 98+63.10 -I73-
0: . a
3) EXISTING CULVERT STATION:
g // SHEET 9 OF i
/"’é':r ¥ Knm:;db;’ S STATE OF NORTH CAROLINA
[w DEPARTMENT OF TRANSPORTATION
N s\&“\. cA ,?02';0,% RALEIGH
R DA §gSSopT
1n CTS: COS{QE\NA\—\— : £ E.:o?‘SEAL"@eE :
4 18RI T TON L. 08 i | TRIPLE 8 FT. X T FT,
e L © PLAN OF SILL LOCATIONS e | CONBE e RRENS TN
/23 20mamm
FOR SILL DETAILS SEE SHEET 6 OF 11
REVISIONS SHEET NO.

DRAWN BY : A. SORSENGINH DATE : _3/2019 DOCUMENT NOT CONSIDERED No.| BY: DATE: NO.| BY: DATE: E:OZT;Q
CHECKED BY : M, G. SHATKH DATE : _5/2019 FINAL UNLESS ALL 9 3 et
DESIGN ENGINEER OF RECORD: A. SORSENGINH DATE : _4/2019 SIGNATURES COMPLETED 2 7)) 11
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BAR TYPES BILL OF MATERIAL
BAR | NO. |SIZE|TYPE| LENGTH |WEIGHT| BAR | NO. |SIZE | TYPE] LENGTH | WEIGHT
H1 6 | ®*4 | STR| 17°-7" 70 S1 6 | *6 | STR| 6'-0 54
@ X I Egg;gg;ggggggggg:ggg NN H2 2 *#4 | STR 14'-0" 19
N Z|lZ|lZ|Z|Z|IZ|Z|Z|Z|Z]| =z N N N N N N N N N N N N N N N N N N N N HK_ ' _ " r_cn
\'Q too @ A A A A A A A A A XA A KA A A A XA A A A m\l m\l k.O" LOV Lo" LOV LO" 0 LO" LO" © LOV LOV LO" LO" LO" LO" LO" m\l L.O" H3 2 "4 STR r-10 10 Tl 2 "5 STR 19°-6 41
v % — | O O O O I I | U T O T O O O q HA4 12 #4 1 3'-3" 26 T2 1 #*5 [ STR | 20'-6" 21
- . H5 2 | *4 [ STR| 18-1 24 T3 3 | *5 | STR| 47'-6" 149
-— ~ 3 3 3 3 3 3 3 3 3 3 3 3 3 ? N 3 S 3 3 ? H6 12 #4 STR 23"10" 191
o N N N N N N N N N N N N N N N N N N N
Y Y SRR REERREERNEEERREEERE HT | 4 | *4 | STR| 19-5" | 52 VI | 2 [ *4 [STR]| 8-2" 11
o|o||o| L b w| oo o~ Llo| b nlo] i sl sl sl sl sl sl sl sl sl sl s sl sl sl sl sl @ H8 2 | ®*4a [STR] 21-9” 29 V2 3 | ®4 [STR| 7-6" 15
‘ 1-3" ‘ 9s" -3 | 110" © " I N R I it T e e e A i g T e e e o K i A Ho [ 12 [=a | 2 [ 3-3"[ 26 [ vs | 3 [=*4 [STR] 6-9" | 14
6” RAD. NN TN YT H10 4 #4 | STR | 24'-0" 64 V4 3 4 | STR| 6-0” 12
Y Y Y Y Y Y Y Y V Y Y Y Y ¥ Y Y Y VY VYV Y V5 3 #4 STR 5-4" 11
J N1 2 | 5 | 3 10'-2" 21 V6 3 | %4 [ STR| 4-7" 9
au N2 3 | »5 | 3 9'-6" 30 V7 3 | #4 [STR| 3'-9 8
8" % OV mV w" '\V @VV mV q_V — NV ‘_|V = Y Y Y Y Y Y Y \ Y N3 3 #5 3 8-10" 28 V8 2 #4 STR 8'-4" 11
I 5l RIRIRIRIRI R R R & Rl R N| R| R| N| R N| N NG | 3 [ ®4a [ 3 8'-1" 16 | vo9 [ 4 | *4 [STR| 8-0" 21
N5 3 | 4 | 3 7'-4" 15 | vio | 4 | #*4 |[STR| 7-71" 20
ALL BAR DIMENSIONS ARE OUT TO OUT. N6 3 | 4 | 3 6'-7" 13 Vil 4 | #a [STR[ 7°-3" 19
SPLICE LENGTH CHART NT 3 | 4 | 3 5-10" 12 | vi2 | 4 | *4a | STR| 6-10 18
N8 2 | *5 | 3 10°-5" 22 | Vi3 | 4 | #4 [STR| 6'-5" 17
BAR SIZE LENGTH N9 4 | *5 | 3 10°-1" 42 | via | 4 | *4 | STR| 6-0" 16
H6 24 1°-11" NIO | 4 | »5 | 3 9'-8" 20 | vi5 | 4 | #4 | sTR| 5-8” 15
HHIZ) :j %j:ﬂjj N11 4 %5 3 9'-3" 39 V16 4 s4 | STR| 5'-3" 14
NI2Z | 4 | %4 | 3 8-10"| 24 | vit | 4 | #*4 [ STR| 4'-10” 13
NI3 | 4 | #4 | 3 8'-5" 22 | vi8 | 4 | *4 | STR| 4-5" 12
NIA | 4 | #4 | 3 8'-1" 22 | via | 4 | *4 | STR| a-0” 11
NI5 | 4 | %4 | 3 7'-8" 20 [ veo | 3 | #4 [STR| 3-9 8
3-84 77 3-%4 76 3-%4 75 2-%4 78 4-#4 79 4-%*4 710 4-#4 711 4-#4 712 4-#4 713 4-*4 714 4-#*4 715 4-%*4 716 4-%*4 17 N16 4 #4 3 7-3" 19
3 . 3-*474 3-¥4 73 3-¥4 72 2-¥4 7| 4-%4 718 4-#4 719 3-*4 720 3" ~E I Y R = TIo7 5 = T 57 T 2 T 5
" “Z"BARS @ 1'-0"CTS. - TOP OF FOOT (“Z"BARS @ 1'-0"CTS. - TOP OF FOOTING) 1
Z"BARS @ 1"-07CTS. - 1O OF FOOTING NIS | 4 | %4 | 3 6'-5" 17 72 3 | 4 | 4 52" 10
#5 T3 NI9 | 4 | *4 | 3 6'-1" 16 Z3 3 | *4 | 4 4-9" 10
[ N20 | 3 | *4 | 3 5'-9” 12 Z4 3 | %4 | 4 4-4" 9
5 Z5 3 | %4 | 4 3-11" 8
) 2107 | zi1s™ 7125 7y3 . S N Z6 3 | =4 | 4 3-6" 7
3-#6 SIk /<X~ " Z14 21557 21657 217 zi5e 7197 mape ] 91 g Z1 3 | =4 | 4 31" 6
A - — 1= z8 | 2 | *4 | 4 | 511 8
3-86 SIk ; =
; P i et ittt ) Laiia : i ; : : : &y 29 | 4 [ =a] 4 | 5-9 15
v N LIS T I 2 A
) 2" CL. -
" \ oL, 212 | 4 | =4 | 4 5-0 13
- e 2N Z13 4 w4 | 4 4'-9" 13
C 1"EXP. JT. ' 1'-6" € 1"EXP. JT. ) ] - 214 . S o e
MATERIAL — MATERIAL S| v BARS— ] Z15 | 4 | *4 | 4 4'-3 11
- o Z16 | 4 | *4 | 4 4"-0" 11
| STREAM 17 17 4 %4 4 3'-9” 10
e| “FACE | — N BARS 718 | 4 | *4a | 4 3-6" 9
o % - Z19 | 4 | *4 | 4 3-3" 9
- 6" < FILL 720 | 3 | *4 | 4 31" 6
5 — FACE REINFORCING STEEL 1703 LBS
% S1 BARS @ BOTTOM OF - consT. H ||. - 3] s
PLAN W2 % S1 BARS ® BOTTOM OF PLAN W1 d S|t oz :U\ ?\ FOR 2 WINGS
® dy M —
" 1 Y : CLASS A CONCRETE
: AL T 2 WINGS 26.5 CY
v ) f 1 HEADWALL 1.3 CY
~l 3 1 END CURTAIN WALL 1.6 CY
3-#4 V7 3-%4 V6 3-%4 V5 2-%4 V8 4-%4 V9 4-%4 VIO 4-%4 V11 4-%4 V12 4-#4 V13 4-%4 V14 4-%4 V15 4-#4 V16 4-%4 VIT ™) TOTAL 239.4 Cv
3" 3-%4V4 3-%4 V3 3-34 V2 2-%4 VI i . 4-#4 V18 4-#4 V19 3-#4 V20 e 8" “T' BARS
“V"BARS ®@ 1’-0"CTS. (“V"BARS @ 1'-0"CTS.) — == (TYP.)
¢ 1"EXP. JT._S 1 ~—_ ¢ 1"EXP. JT.
ik - | MATERIAL
MATERIAL | . R-3421A
“ T S e TS f TYPICAL WING PROJECT No.
c NI T \T\T\‘é c
i S A . . — ?P SECTION RICHMOND COUNTY
o <|T <|¥ [H7 (2 BARS RUN) D v
| =T — H4 Ald A a — T v STATION: 98+63.10 -I73-
) V7 (TYP.) =[m 0| oo (TYP.) V20 5 1 o
I
" V6] 1 |3 s = V8 ~Iv9  [Tzvio [Twvit Fviz iz [Fzvia Fwvis [favie [Tovir Tvis fegygg " SHEET 10 OF 11
< | # | ® < . _
v" COJNTS.T' | P I I I R Rk || Ol Oy ___________[_Hiiz B_AES_iU.N) _____ _ ¢ ¢ 3 ] | |y COJNTS:T' v" [KDWZ;;’ S STATE OF NORTH CAROLINA
Y N— DEPARTMENT OF TRANSPORTATION
‘ -fil___?___?___?_L _?___‘i___. LN KI.- ____ § _ LI g L W e F““ ot S e SO S _ gL E . S et S S _ 1 § _ T M— QAR CARy e, RALEIGH
. Svged 4’%
C." | NT NG N5 N4 N3 N2 < < N8 N9 N10 N11 N12 N13 N14 N15 N16 N17 N18 NI9= N20 | e:,.;}éass/o@f STANDARD WINGS
S o @ Foi%sEAL Y B FOR
T of L 3., 031583 iof
%4 N7 3-%4 N6 3-#4 N5 2-%5 N8 4-*5 N9 4-#*5 N10 4-#5 NIl 4-#4 N12 4-*4 N13 4-#4 N14 4-#4 N15 4-%#4 N16 4-* NI7 = X e oy CONCRETE BOX CULVERT
3 [|L 3-4 N4 3-#5 N3 3-#5 N2 2-#5 NI _ . 4-#4 N18 4-#4 N19 3-*4 N20 L3 " O
“N"BARS @ 1'-0"CTS. (“N“BARS ®@ 1'-0”CTS.) 7/23/'2'31.5....“\““ H = 7'-0” SLOPE = 4:l
ELEVATION W2 ELEVATION Wl 457 SKEW
REVISIONS SHEET NO.
DRAWN BY : A. SORSENGINH DATE : _2/2019 DOCUMENT NOT CONSIDERED NO. BY: DATE: NO.| BY: DATE: C2-10
CHECKED BY : M. G. SHATKH DATE : _4/2019 FINAL UNLESS ALL 1 3 3Pk
DESIGN ENGINEER OF RECORD: __A. SORSENGINH _ DATE : _4/2019 SIGNATURES COMPLETED [2 4 11

23-JUL-2019 13:23
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PERMANENT LOAD FACTORS:

MAX MIN
LOAD TYPE | FACTOR | FACTOR
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
LOAD AND RESISTANCE FACTOR RATING (LRFR) WA 1.00 -
SUMMARY FOR REINFORCED CONCRETE BOX CULVERTS
STRENGTH I LIMIT STATE
MOMENT SHEAR NOTES:
RATING FACTORS ARE BASED ON THE STRENGTH I LIMIT STATE.
THE EFFECTS OF LIVE LOAD ON DESIGN AND LOAD RATING MAY BE
o o = o = NEGLECTED FOR CULVERTS WITH CERTAIN FILL DEPTHS DESCRIBED
©o o o A = SL - IN THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS.
z=Z @) S) O o &) L Oy
S| so- | - 5o SUELS, P EELIGIRE LIV L0 S, 2F LMD SATED 0
. = ZH= . — Z
o SQ 2 e Z ZW3 e e Z ZHZ FOR BRIDGE EVALUATION.
=QO H - H Sl == H Sl =S
zZ< ZI—L’: — > w o UV w — > o UV w
OO H<[Q: <t (@) 1> Hul < (@) > Hul g
O =x <= o o wl— O _Juwl o (a8] Ll O _Juwl
PERMANENT LOAD RATING | (1) 1.01 1.33 2 BOTTOM SLAB | 0.65 1.01 1 TOP SLAB 6.95
1-3%" . 8-0" _B"_ 8-0" 8" 8'-0" -3
a
A N / N\ /
5
N
PROJECT NO.___ R-3421A
RICHMOND COUNTY
j' STATION: 98+63.10 -173-
A
= LRFR SUMMARY SHEET 11 OF 11
N Docusigned by _ STATE OF NORTH CAROLINA
(LOOKING DOWNSTREAM) [‘W””WZ,%M DEPARTMENT OF TRANSPORTATION
s‘\\ W c A {?0"':,% RALEIGH
;§§u%@%a STANDARD
f { o i LRFR SUMMARY FOR
Bromee ¥ | REINFORCED CONCRETE
i R BOX CULVERTS
7/23/2019 (DEEP FILLS)
REVISIONS SHEET NO.
DRAWN BY - A. SORSENGINH DATE : 3/2019 NO. BY: DATE:  |no| BY: DATE: C2-11
CHECKED BY ; __E. BAYISSA/M. G. S oATE 5 472019 A e 3 T
DESIGN ENGINEER OF RECORD: _A. SORSENGINH pate : 472019 SIGNATURES COMPLETED 2 4l 11

23-JUL-2019 13:23
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STD. NO. LRFRY




NOTES
ASSUMED LIVE LOAD ---------- HL-93 OR ALTERNATE LOADING.
DESIGN FILL--------=-=------ 20.80"

BM#6: RR SPIKE IN BASE OF 15”GUM TREE, 208" RT. OF STA. 105+88.00 -I73-, ELEV. 266.10

FOR OTHER DESIGN DATA AND NOTES SEE STANDARD NOTE SHEET.

LP C- ’3% 3@ WEEP HOLES INDICATED TO BE IN ACCORDANCE WITH THE SPECIFICATIONS.
/ R : s . CONCRETE IN CULVERTS TO BE POURED IN THE FOLLOWING ORDER:

K Setaliet ol ‘39 y 1. WING FOOTINGS AND FLOOR SLAB INCLUDING 4”0F ALL VERTICAL WALLS.

- . - o o

W - 100°-00°-00""~~_ s, 2. THE REMAINING PORTIONS OF WALLS AND SILLS WITH NATIVE MATERIAL BACKFILL.
00Ds 2 (TANGENT TO CURVE) “~ .

3. FOLLOWED BY THE WING WALLS FULL HEIGHT, ROOF SLAB AND HEADWALLS.

7/ ~ S~
// Teeol TTeell THE RESIDENT ENGINEER SHALL CHECK THE LENGTH OF CULVERT BEFORE STAKING IT
N OUT TO MAKE CERTAIN THAT IT WILL PROPERLY TAKE CARE OF THE FILL.

% —CLASS I ~-e.. TTe- DIMENSIONS FOR WING LAYOUT AS WELL AS ADDITIONAL REINFORCING STEEL EMBEDDED
2 RIP RAP el IN BARREL ARE SHOWN ON WING SHEET.

UNNAM . . .. ) . . - ~o ~,
TRIBUTA £D U U . STREAM RELOCATION Seal TRANSVERSE CONSTRUCTION JOINTS SHALL BE USED IN THE BARREL, SPACED TO LIMIT
RY T ~
PEE D O ~—--- ° /

1"-0” SILL (TYP.)

Ny . THE POURS TO A MAXIMUM OF 70 FT.LOCATION OF JOINTS SHALL BE SUBJECT TO
EE RIVER —_— N T— - C CULvery APPROVAL OF THE ENGINEER.

- . . ROCK VANE (TYP.)
e O 0= ROCK VANE STEEL IN THE BOTTOM SLAB MAY BE SPLICED AT THE PERMITTED CONSTRUCTION JOINT
iRy, AR . ' AT THE CONTRACTOR’S OPTION.EXTRA WEIGHT OF STEEL DUE TO THE SPLICES SHALL

. 1/~ S BE PAID FOR BY CONTRACTOR.

11 \ L S % AT THE CONTRACTOR’S OPTION, HE MAY SPLICE THE VERTICAL REINFORCING STEEL IN
/ 7 Woops '
‘ . ° R

2'-6” SILL (TYP.)

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
DN G SPLICE LENGTH CHART SHOWN ON THE PLANS. EXTRA WEIGHT OF STEEL DUE TO THE

o B SPLICES SHALL BE PAID FOR BY THE CONTRACTOR.

Woops ‘ ' 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 CULVERT DIVERSION DETAILS AND PAY ITEM, SEE EROSION CONTROL PLANS.
NO PRECAST REINFORCED BOX CULVERT OPTION WILL BE ALLOWED.

STA.13+11.60 -LP C-

CLASS B RIP RAP
(ROADWAY PAY 112/-5.
ITEM & DETAIL)

93'~4”

CUL VERT // / /
L PROPOSED
=NGTH 205/ g, TRIPLE

é? 8'-0”"X T7'-0”"RCBC ' A FOR SUBMITTAL OF WORKING DRAWINGS, SEE SPECIAL PROVISIONS.
.§§ - FOR FALSEWORK AND FORMWORK, SEE SPECIAL PROVISIONS.
A%%é;;//:/// : FOR CRANE SAFETY, SEE SPECIAL PROVISIONS.
S FOR GROUT FOR STRUCTURES, SEE SPECIAL PROVISIONS.

BACKFILL WITH SELECT MATERIAL, CLASS VI MEETING
NOTE: FOR UTILITY INFORMATION. SEE |l OCATION SKETCH THE REQUIREMENTS OF SECTION 1016 OF THE STANDARD SPECIFICATION.

UTILITY PLANS AND SPECIAL PROVISIONS. CONSTRUCT THE REINFORCED CONCRETE BOX CULVERT AT STATION 13+11.60 -LPC- WITH

2 INCHES OF CAMBER TO ACCOUNT FOR ANTICIPATED SETTLEMENT.

NO WORK SHALL BE DONE ON THE CULVERT AT STA.13+11.60 -LPC- UNTIL THE AREA OF THE BOX
ROADWAY DATA HYDRAULIC DATA OVERTOPPING FLOOD D_ATA CULVERT HAS BEEN UNDERCUT TO 3'BELOW CULVERT BOTTOM ELEVATION AT O TO 50' RIGHT, 2
GRADE POINT EL. @ STA. 13+11.60 -LP C- = 224.04 DESIGN DISCHARGE = 1000 C.F.S. OVERTOPPING DISCHARGE = 3300 *= C.F.S. BELOW CULVERT BOTTOM ELEVATION AT 50’ TO 100’ RIGHT, 4’ BELOW CULVERT BOTTOM ELEVATION
BED EL. ® STA.13+11.60 -LP C- = 196.81 FREQUENCY OF DESIGN FLOOD = 50 YRS. FREQUENCY OF OVER TOPPING FLOOD = 500 YRS. + AT O T0 50' LEFT, 5"BELOW CULVERT BOTTOM, ELEVATION AT 50 T0 125 LEFT AND UNSULTABLE
=4 - - L REPL H SUITABL L, LY
ROADWAY SLOPES =4 11 DESIGN HIGH WATER ELEVATION 206.70 OVERTOPPING FLOOD ELEVATION 211.20 T oM OF T PRoPBSED RLOOR SLAB THE LTHTre SR ThTe UNGERCUT EXCAVATION SonL L BE AT
DRAINAGE AREA = 1.9 SQ. MILES LEAST THE LIMITS OF THE BOX CULVERT INCLUDING THE WINGS.NO SEPARATE PAYMENT WILL BE
BASIC DISCHARGE (Q100) = 1100 C.F.S. MADE FOR ANY TEMPORARY SHEETING, UNDERCUT,OR UNSUITABLE MATERIAL REPLACEMENT AS REQUIRED
BASIC HIGH WATER ELEVATION - 207.42 T0 CONSTRUCT THE PROPOSED CULVERT.PAYMENT IS INCLUDED IN THE LUMP SUM PRICE FOR CULVERT

7 @OJ\"
/%N\X %\\x
P
—
AL I DR I O R-3421A
_20° N N BT R B T R PROJECT NO.
RICHMOND COUNTY
PROFILE ALONG ¢ CULVERT TOTAL STRUCTURE QUANTITIES STATION: 13+11.60 -LPC-
CLASS A CONCRETE SHEET 1 OF 6 CULVERT NO. 760256
BARREL @__ 3.296  CY/FT___ 678.2 C.Y.
, oousioned by _ STATE OF NORTH CAROLINA
WING ETC. 24 C.Y. Al P [K””””P%” DEPARTMENT OF TRANSPORTATION
SILLS 46 c.y. S A, S Catgie,
TOTAL 125.2 _ C.Y. § g'ass/'o','%v'a__ ¢e°§ass/%"~’r_
A INFORCING STEEL : i 252E0A0L5 HE- _% 03|£§3 ,.55_,5 TRIPLE 8 FT. X [ FT.
P Y W Y\ DL WS
BARREL ’ LBS. ¢,",éZ TH Pb‘?“\\“ g":; PR AS&?‘\\“ o
WINGS ETC. 2’491 LBS. 7/23/2019uu|||||\\ 7/23/201119."““\ 1 O O S K E W
TOTAL 66,563 | BS.
FOUNDATION COND. MAT L. 387 TONS —— DATSEVISL?NS - — SH(E:E;_INO'
DRAWN BY : C. RUIZ DATE : _02/2019 ‘DOCUMENT NOT CONSIDERED‘ 1 O% : L :
CHECKED BY : G. KOUCHEK I DATE : _02/2019 CULVERT EXCAVATION LUMPSUM FINAL UNLESS ALL 1 3 SHEETS
DESIGN ENGINEER OF RECORD: K. SEDAT DATE : 05/2019_ SIGNATURES COMPLETED |2 4 6

23-JUL-2019 13:23
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_|_

27" -1%6" WING FOOTING

| 6" BEVEL B ol
R UPSTREAM END " i
y ONLY El\l
Yy
. y/ N VYV ) N V \ &N g f
N 1
FLOOR SLA
s Y o !
L —“— \I A \'
J ~ ®
e @]
- 81_3%” - - 81_3%” > - 81_3%" L
" 26'-2%," v /\’
< - - > CONST. JT.
oo’ | . 25'-2/y" o Lew < \
(@) o B c 1I!r 4+ r 0 pF— D B
Y | ¥ Y Y x | N N
A 1A Y A
S ! . L—WING FOOTING
J ':"“_ _;=L“- J 2
S Pl FLOOR SLAB
‘_'V ‘_." Y

DETAIL

END ELEVATION NORMAL TO SKEW CONNECTION OF WING FOOTING
AND FLOOR SLAB WHEN SLAB

IS THICKER THAN FOOTING

VARIES (SEE ROADWAY PLAN )

ROADWAY FILL SLOPE 4:l

REVISED 11-19-99 BY M.M. CHECKED BY R.W.W.
REVISED 8-28-92 BY E.L.R. CHECKED BY G.R.P.
REDRAWN 8-27-90 BY C.O0.C. CHECKED BY M.A.J.

3" -LP C-
oy | al) ' : 4-*5 Gl BARS @ 3"CTS.
ml r | T TTITTRS TR r— M
WING SLOPE [ /<—ROADWAY FILL SLOPE 4l 1-3"— e
FOR 4:1 FILL - - s
£3—3-%8 S2 BARS ol @l 3-#8 52 BARS—<33
|
) : — 1 /
o
(V]
Z *4 B2 BARS- FILL FACE_ 5|[S_ | 2 TRANSVERSE CONST. JT
| - = 2IE8 I CONST. JT. GRADE 1.97% nly JT.
| TIFE | = Aeen
| S RS I o (P
| "4 Bl BARS- STREAM FACE |5 . O OLILLQJ - #EAEE 2$ZZCERED.
wnl=z4 . NO< H
: % §.§ : :C.> ELEV. 196.81 N e
| _|ln< | M _
oent ] E I S 0 e O o PROJECT NO.___R-3421A
3-8 S2 BARS < - Ji. 3-8 S2 BARS
| Hy | |
LI e S | PO R W 11 ! RICHMOND  couNTy
| e D\ y . A : cessh |
d . . - < o o - | Lo STATION: _13+11.60 -LPC-
| < I
: 4 I SHEET 2 OF 6
3" WEEP HOLES @ 10'-0"t CTS. INTERIOR WALL '
[KMM P oo STATE OF NORTH CAROLINA
EXTERIOR WALL e DEPARTMENT OF TRANSPORTATION
Sow CARy, s, RALEIGH
$ QQ:....[/’,&,"
CULVERT SECTION NORMAL TO ROADWAY §ELE Y BARREL STANDARD
s SF TRIPLE 8 FT. X 7 FT.
”g’d‘“ ..... I ,.-"..%i
widces | CONCRETE BOX CULVERT
LTI
ot 100° SKEW
DRAWN BY : C. RUIZ pATE : 0272019
CHECKED BY : G. KOUCHEKI pate : 0272019| SPECIAL REVISIONS SHEET NO.
DESIGN ENGINEER OF RECORD: K. SEDAT DATE : 0372019 SOCUMENT NoT CoNSIDEREDIL B DATE:  |No| BY: DATE: C3-2
DRAWN BY : _BRAIN STALEY IIT pare ; 11-30-71 STANDARD FINAL UNLESS ALL 19 3 1o
CHECKED BY : JOEL A. JOHNSON _ pATE : 12-30-71 SIGNATURES COMPLETED [J2 4l 6
23-JUL-2019 13:23 y
P:\Structures\Final Plans\412_005_R3421A_SMU_CU_02.dgn STD. NO. CB223
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_|_

REVISED 11-19-99 BY M.M. CHECKED BY R.W.W.
REVISED 8-28-92 BY E.L.R. CHECKED BY G.R.P.
REDRAWN 8-27-90 BY C.O0.C. CHECKED BY M.A.J.

BAR TYPE BILL OF MATERTAL
. LENGTH OF CULVERT = 205'-9" _ BAR | NO. |SIZE|TYPE| LENGTH |WEIGHT
2 Al | 760 | ®4 | 6 6'-0" | 3046
. 112'-5" y 93'-4" _ A2 | 760 | *4 | 6 4-9" 2411
24 A101 THRU A106 @ 5',”CTS. (2 BARS/MARK) 5Y2{  434-*4 A100 BARS @ 5,“CTS. —
BOTTOM OF ROOF SLAB T BOTTOM OF ROOF SLAB == VERTICAL LEG—__ \ ALOO | 434 | "4 | STR ] 267-3" | 610
51/, oy A101 7 24 | STR | 22'-5" 60
-4 A301 THRU A305 @ 62" CTS. (2 BARS/MARK) /21, 367-*4 A300 BARS ETC. @ 6!,"CTS. __ @ - N A102 4 #*4 | STR | 19'-0” 51
_*4 Al BARS @ 6" CTS.- CORNER BARS L EACH EXTERIOR WALL ( SEE BARREL SECTION ) 6"R. Alo4 | 4 A | STR | 1272 33
EACH EXTERIOR WALL ( SEE BARREL SECTION ) v ¥ A105 4 *4 | STR | 8'-9 23
ALO6 | 4 %4 | STR | 5'-3" 14
-LP C- (w2) :
\6-\ : Y A200 | 398 | *4 | STR | 26'-3" | 6979
t_ql/ # 1_qu
N : \ uo_l \ : Al 2'-1/, A201 | 4 4 | STR | 22'-1 59
R A e s ‘—————I A2 1'-7V/5" i A202 A "4 | STR | 18'-4" 49
I . I_ n
1 } «q B2 BARS ® 65" CTS. A203 | 4 %4 | STR | 14'-7 39
-~ t"‘ - FILL FACE ™ A204 4 #4 STR 10°-11" 29
S = = o . Y
. 3| g elBa z S A205 | 4 4 | STR| 7-2 19
- ’ n ’ n
3'”8” S2 BARS < 2 N |_jlal:J - :‘4 Bl BARS @ 1’-0 CTS.. P BAR DIMENSIONS ARE OUT TO OUT A206 4 #4 STR 3'-5 9
o\ @ 5”CTS. o xlQUg Zle STREAM FACE
Zz\ BOTTOM OF ROOF SLAB S| X 2|9, < | x
9 ) = 2 BS D a|” © SPLICE LENGTHS CHART A300 | 367 | ®4 | STR | 26'-3" | 6435
) " @) 1 8 - T — = (@) " _Qn
2, Z| 8 al o2 5 Sl = A301 | 4 4 | STR | 21'-9 58
AW = e T ow - % S BAR SIZE SPLICI:Z LII-ZINGTH TR e i e
o\ S|E S & 1-0 A200 4 t=l A303 | 4 | *4 | STR| 13-8" | 37
VAN, i R R ¥ ___—_': _____________ Lol A400 4 1’-5 A304 4 #4 STR 9'-8” 26
o\ S W pumpumpan e pnpuniy ) L upuipulputyutyutyutyuiyuipuyuipupupu % A305 | 4 | *4 | STR| 5-7 15
o o | T { RNk B 4 1'-5"
—_— S B e < X J ® ° [
2 e Vet e Dbt |- Sl leuioulontontonivuiputontontonipuiputontontonion o T 5 B3 4 /-5
S Q|o — S o A400 | 367 | =4 | STR [ 26'-3" | 6435
= 4-%5 Gl BARS @ < |w ®4 B3 BARS ® 1'-0"CTS. | = Cl 4 -1 A401 | 4 %4 | STR | 219" 58
= 3“CTS. i =< EACH FACE STAGGERED a A402 4 54 | STR | 17-9” a7
T IN HEADWALL © EACH INTERIOR WALL ° A403 | 4 %4 | STR | 13'-8 37
- <
/O # 8 # _Qu
5 ! S A404 | 4 4 | STR| 9-8 26
3-88 S2 BARS ® 5”CTS. A405 4 #4 STR 5-T7" 15
| TOP OF FLOOR SLAB
| BI 412 | ®4 | STR| 9'-1° | 2500
J STA. 13+11.60 -LPC- A B2 | 760 | #4 | STR | 6'-4" | 3215
SYMM. ABOUT € CULVERT € CULVERT B3 | 824 | ®*4 | STR| 9-1° | 5000
398-*4 A200 BARS @ 6"CTS. | 6" |  *4 A201 THRU A206 @ 6”CTS.(2 BARS/MARK) __
367-*4 A400 BARS @ 6Y,"CTS. _|6Y57| *#4 A401 BARS ETC. @ 6!/,”CTS. (2 BARS/MARK)
BOTTOM OF FLOOR SLAB T BOTTOM OF FLOOR SLAB o1 5T <R 35 =
PART PLAN - ROOF SLAB PART PLAN - FLOOR SLAB S N R S
Gl 8 »5 | STR | 27-3" | 2271
S2 12 | #8 | STR | 27'-3" | 873
26'-8"
- — REINFORCING STEEL LBS. 64,072
<8”=: 81_0” ::8;: 4I_O” -
2693@”HIGH 6" | C1 BARS ® 1°-0“CTS. 6"
H.C.U. - I s e
_\ _2"HIGH BEAM BOLSTERS ' ~C CULVERT (BARRELS
3 “(B.B.) @ 4-0"CTS. " STL";"; f?ﬁé”)
= A300 BARS Nld |
“ I B L 4 L 4 L 4 L4 \
: l Al BARS\#W a a a a a a a . -“ . Y . . /
I Z N ‘
_ | 4" TYP, A100 BARS - ‘\'T—'
AR | R PERMITTED [ °
. ~f |«—2-CL. CONST. JT. a ,
n 1 " ) .
S| Bl BARS—| | % ALL CONTINUous 27CL-H Il ouc 25 PROJECT NO R-3421A
<182 BARS ) HIGH CHAIR UPPER i <3 .
) : ~ ( C.H.C.U.) @ 3'-0" Sl< |
o] = CTS. N7 RICHMOND COUNTY
~lJ @ > d B3 BARS\ < 1
1|~ " [ (C —_ —_
: 3" & s STATION: 13+11.60 -LPC
(0)] (V] |
o WEEP HOLES n|O :
< . q p x|<<
- S 5| SHEET 3 OF 6
O — % 10'/4”HIGH C.H.C.U. {1 -0~ —~|S :
2 1 CONST. <—-| © = [KDSQ:”P S STATE OF NORTH CAROLINA
v 3 \ A200 BARS JT. v o5 e B e DEPARTMENT OF TRANSPORTATION
| v [ » | (\ll(_) | EAGF?EQWCAR&;% RALEIGH
r \ SR Nz 4,%
N S M‘ ol P -' P N N — '- F W WY W — v “_._4 ~$Q .6ESSI0 .":’ "' BARREL STANDARD
X i £ 4400 BARS —PERMITTED! 2.} 031983 :igs TRIPLE 8 FT.X [ FT.
Y N CONST. JT. 25 Oone 9§ T T
T ke oas : S % |CONCRETE BOX CULVER
Cl BARS @ 6”CTS. e o
- > 7/23/2019 ].OO SKEW
DRAWN BY : C. RUIZ paTe ; 0272018
CHECKED BY : G. KOUCHEEISEDAI DATE : Oo—gggig SPECIAL RIGHT ANGLE SECTION OF BARREL REVISIONS SHEI;T 3No.
DESIGN ENGINEER OF RECORD: o DATE ¢ ¥Y27/<V1IJ NO. BY: DATE: NO.| BY: DATE: -
. DOCUMENT NOT CONSIDERED
DRAWN BY : BRAIN STALEY III paTg ; 11-30-71 STANDARD THERE ARE 125 “'C"* BARS IN SECTION OF BARREL. FINAL UNLESS ALL 1 3 352
CHECKED BY : JOEL A. JOHNSON _ pATE : 12-30-71 SIGNATURES COMPLETED [J2 4l 6

23-JUL-2019 13:23
i:\SJf'.ucfures\Finol Plans\412_007_R3421A_SMU_CU.03.dgn
sedai



1"-0""

NATURAL STREAM
BED MATERIAL

NOTES:

NATIVE MATERIAL CONSISTS OF MATERIAL THAT IS EXCAVATED FROM THE STREAM
BED AT THE PROJECT SITE DURING CULVERT CONSTRUCTION. ONLY MATERIAL THAT
IS EXCAVATED FROM THE STREAM BED MAY BE USED TO LINE THE LOW FLOW
BARREL. RIP RAP MAY BE USED TO SUPPLEMENT THE NATIVE MATERIAL IN THE
THE HIGH FLOW BARRELS. IF RIP RAP IS USED TO LINE THE HIGH FLOW CULVERT
BARREL(S), NATIVE MATERIAL SHOULD BE PLACED ON TOP TO FILL VOIDS AND

PROVIDE A

FLAT SURFACE FOR ANIMAL PASSAGE.

NATIVE MATERIAL IS SUBJECT TO THE APPROVAL BY THE ENGINEER AND MAY BE

0.

o2
09303% oo %0 o o

o0 o o o QN0

f SUBJECT TO PERMIT CONDITIONS.
/2 LAYERS OF 30 LB. \ / N / AN %% %6 D" DOWEL — |
ROOFING FELT TO 3'-0”CTS. (MAX.)
PREVENT BOND
(TYP.)
2 LAYERS OF 30 LB.
. . ROOFING FELT TO
NS . SILL % PREVENT BOND
~' SILL o BAFFLE J
~ ! . N |
A - A s E
Y Y 1=
S (A
ort o1 -6 D2 —— ¢ o1 SECTION THROUGH STILL/BAFFLE
(TYP.) (TYP.) (TYP.) %k DOWELS MAY BE PUSHED INTO GREEN CONCRETE
AFTER SLAB HAS BEEN FLOAT FINISHED.
ELEVATION
(LOOKING DOWNSTREAM)
-t 112,_5” i 931_411 _
-LPC-
REde o o 0% oo%gogd';g o 0 0% °°‘§§03§9 o o 0% °°‘th3§9 o o 0% 00%3025;0 BARREL 3 og® 0 0% 00%303{5? Og’ 0 0% 0°
<o <o <o
2'-6"HIGH X 1’ WIDE (HIGH FLOW) 2'-6"HIGH X 1’ WIDE
CONCRETE SILL o Lo o Po CONCRETE SILL
So 00 0&0&00 %0 oo O?Og%oo %0 o o D&Og%oo %0 o o 09"03);00 %0 o o

2525750

P:\Structures\Final Plons\412_009_R3421A_SMU_CU_.04.dgn

ksedai

> osd0 ** ¥osdd \ *%osdq [ BARREL 2 ¥o<00] %
OUTLET 1HIGH X 1"WIDE — - — W _ . _ "L 1 u1oH x 1 WIDE I | ~N v Yeowrow o Al 1"HIGH X I’ WIDE x  INLET
CONCRETE SILL - _ CONCRETE SILL (TYP.) " V . \_ CONCRETE SILL :
|0£Jgog)>oo %0 o Lo 0f 0P |09303%o %0 o 09303%0 %0 o o ¢ CULVERT 08200, 00 %0 0 o « &
Skt Ogg(fU og® 2 0% 00%303339 og® 2 0% 09%3039’00 /I \ o o 0% oo%goggog oochgoﬂo O’ 0 JO 2090 -
w
BARREL 1 i , w
2'-6"HIGH X 1’ WIDE P 2'-6"HIGH X 1' WIDE =
CONCRETE SILL . o >1A.13+11.60 -LPC - o [HIGH FLOW) - CONCRETE SILL ‘
090 Oﬁog%oo %0 o o Oﬁog%oo %0 o o Oébog%oo %0 o Po Oébog%oo %0 o o 09°08, o0 0 O 8S
. 10-8" \
. 31'-9" L 35'-0" L 35'-0" L 35'-0" L 35'-0" L 34'-0" _
PROJECT NO.__ R-3421A
CONCRETE SILL PLAN RLLHMOND__ county
STATION: 13+11.60 -LPC-
SHEET 4 OF 6
Pocusianed by: STATE OF NORTH CAROLINA
THE CONTRACTOR'S ATTENTION IS CALLED TO THE [KW”"”’-%”‘ PARTMENT OF T PORTAT
FACT THAT THE NATIVE MATERIAL BACKFILL SHALL BE E””i‘il@@{"i\”""c'ﬂ'(;"w, DEPARTMEN ORALEIGR:ANS ORTATION
PLACED PRIOR TO THE CASTING OF THE ROOF SLAB. Sy,
.-;}6355'04@:’
§ ;e L%
N DETAILS OF SILLS
2% N §
25 e FOR
2 wiose | CONCRETE BOX CULVERT
oo 100° SKEW
REVISIONS SHEET NO.
DRAWN BY : GC};(';\’L&JC::[HZEKI DATE : 82;13 DOCUMENT NOT CONSIDERED NO. BY: DATE: NO, BY: DATE: 931.;4
CHECKED BY : : pate : 02719 FINAL UNLESS ALL 19 3 3Pers
DESIGN ENGINEER OF RECORD: K- SEDAIL paTg : 03719 SIGNATURES COMPLETED [2 4 6
23-JUL-2019 13:23




BAR TYPES BILL OF MATERIAL
BAR | NO. |SIZE |TYPE| LENGTH |WEIGHT| BAR | NO. |SIZE |TYPE| LENGTH |WEIGHT
=l &l M | vl V|~ ol o Ol Z NP I LR | Y O O T O O O O} A A ! A . H1 12 “4 STR 19-7 157 N10 6 *5 3 3'-5" 59
Zlzlz[=zl=z|=z|z|=Z| =Z[ Z[ =2 Z| Z| Z| Z| Z| Z| = Nl N Y Y Y B R Y Y R B R R A R R R x H2 4 #4 | STR 15°-1" 40 N11 6 #4 3 9’-0" 36
A A A A A A A i A A A A A A A A A A x x X x x x x [ x x x [ x x H3 4 #4 STR 7'-6" 20 N12 6 #4 3 8'-6" 34
q H4 24 | #4 1 33" 52 N13 6 | *4 | 3 8'-1" 32
(3) R R R R R R U U I AR RS A T O 0 R 2
. »| | »| 2| O B| 3| =] =] | ©| B 7| N| B B | ™ H6 12 | ®4 | STR | 26'-4 211 | Ni15 6 | *4 | 3 7-2 29
" Y ol Tl L] ol Bl od] T vl ol L o o b o o Aottt ot ottt ottt ottt H7 | 4 | *4 | STR| 20'-5” 55 | N6 | 6 [ *4 [ 3 | 6-9° 21
= R ~ < ~ SRR RE R E R H8 4 | *4 | STR| 10'-5" 28 N17 6 | *4 | 3 6'-3" 25
R 6% RAD. S I TR IS I B B ST B B Bl NN T Y I (R N R HO | 24 | =4 | 2 3'-3" 52 N | 6 | =4 | 3 5'-9" 23
Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y VY VY %Y H10 4 # STR 26'-8" 11
S 12 | ®*6 | STR| 6-3" 113
I_ n”n I_ 5 n
1-3" _|1-2% S S NL | 4 | *5 | 3 39" a1
. C%\q' Y vV Y Y Y Y VY VY ¥ B | Y Y N2 6 "5 3 9-4 58 Tl 6 ®S | STR | 21'-07 131
8 |~ m <] 0| o] ~| o] o] O =| N M| =[] o =| © N3 6 | ®4 | 3 8'-9" 35 T2 6 | *5 | STR | 27'-1" 173
NENENENENENENENENER]ENEN]N]R]EN]N]N]N NA | 6 | 4 | 3 | &-1" | 32
ALL BAR DIMENSIONS ARE OUT TO OUT. N5 6 | *4 | 3 7-6" 30 Vi 4 | =4 | STR| 7-9” 21
N6 6 | *4 | 3 6'-11" 28 V2 6 | *4 | STR| 7-2" 29
N7 6 | ®4 | 3 6'-4" 25 V3 6 | *4 | STR| 6-8 27
2-%5 79 3-85 710 3-%4 Z11 3-#4 712 3-*4 713 N8 6 [ 41 5 { >0 23 va 6 | 4 15Tk el 2
3 314 72 344 75 305 73 30e5 11 _ ) 3-#4 714 3-#4 715 3-#4 716 3-*4 717 3-*4 718 L3 NS N - - O I (o A Vs | 6 | %4 ISR 56 22
) “Z'"BARS @ 1'-0"CTS. i B “Z'""BARS @ 1’-0"CTS. - V6 6 4 | STR| 4'-11 20
TOP OF FOOTING TOP OF FOOTING V7 6 | *4 | STR| 4-4 17
V8 6 | *4 | STR| 3'-9 15
l—#5 T2 V9 4 | =4 | STR| 71-9° 21
*5 Tl —y— V10 6 #4 | STR| 7'-5 30
— Vil 6 | *4 | STR| 6'-11" 28
—
— 7115 i Vi2 | 6 | *4 [STR| e&'-6” 26
~ — - Zl2s=| Z13s7 Z14sm 2155 71657 =~ — o1 VI3 | 6 | *4 |STR| 6-0 24
ot <77  [mz6  [w15 (%14 £ o 218+ =t
o Z8 m =t = V14 6 | ®4 | STR| 5-71 22
N ! oF & V15 6 #4 [ STR| 5'-2" 21
N ; === 3776 I i il s S— AN 16 | 6 | *4 | STR| 4-8" 19
' _——'!-'-'-'-'-._'P_.‘m____. ‘( V -
- T - — N VIT | 6 | *4 | STR| 4-3" 17
© . I ’L o, \ V18 6 %4 STR 3'-9” 15
72 AN / \ = Z1 2 5 | 4 | 5-5 23
" / ].I_BH 2" CL. F-i 22 6 #5 4 51_211 32
CATERTAL Lo aTeRiaL - Z N L e S . s >
< \ 281-3” 11 Z4 6 #4 4 41_511 18
V3 I Z5 6 4 4 4-1" 16
S1 @ BOTTOM OF FLOOR o "V BARS —=_| 76 6 #4 4 3/-9” 15
SLAB & FOOTING Pl cTREAM Z7 6 | =4 | 4 35" 14
e FACE 2-]] Z8 6 4 4 3-1" 12
" L=~ "N" BARS Z9 4 [ »s ] a4 [ 5-6" 23
- < Z10 | 6 | #5 | 4 5 -2" 32
J% . L <[ ikE ZI1 | 6 | 4 | 4 | 4-10 19
= N
/S" T FACE
2 . Z12 6 | =4 | 4 4-7" 18
| consT JT. s S| © Z13 | 6 [ *a | 4 | 4-4 17
_1i w7 BARS ™| — Z14 6 *4 4 4'-1" 16
Y _ Z15 6 | *4 | 4 37-10" 15
: ! T 1 716 | 6 | "4 | 4 | 3-6 14
< u L Z17 6 4 4 3-3" 13
~ 3 “T'" BARS 718 6 ey 4 3-1" 12
O (TYP.) 291 [B<
PLAN WZ2 - REINFORCING STEEL 2491 L
o | | FOR 4 WINGS
PLAN W1 CLASS A CONCRETE
4 WINGS 36.6 CY
2 HEADWALLS 2.6 CY
3-#4 V8 3-%4 VT 3-%4 Vg 3-24 V5
" - - - - 2-#4 V9 3-#4 VIO 3-*#4 VIl 3-#4 V12 3-#4 VI3 2 END CURTAIN WALLS 3.2 CY
3_— ~ 3 a4 \‘{f/II3BZ4RSV3@Z;IaO4"Z$SZ 84 VI »] B 3'#4 V].4 3'#4 V15 3'#4 V16 3'“4 V17 3'“4 V18 o .‘i” TYPICAL WING TOTAL 42 4 CY
' "V BARS @ 1'-0”CTS. SECTION
¢ 17EXP. JT. ¢ 1"EXP. JT.
MATERIAL 1 f‘ﬁ_ MATERIAL
|
A A
>
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3-%4 N8 3-%4 N7 3-%4 N6 3-*4 N5 2-#5 N9 3-#5 NIO 3-#4 N1l 3-#4 NI12 3-#4 NI3 %4 ----- ’....-@‘:is“ CONCRETE BOX CULVERT
3" . 3-#4 N4 3-#4 N3 3-%5 N2 2-#5 NI . ) 3-#4 N14 3-#4 NI5 3-#4 N16 3-*4 NI17 3-+#4 NI8 RIEE “Urg i Py ' A
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STRENGTH I LIMIT STATE
MOMENT SHEAR
&, .
ey L o = o = L
o o o o o o @
0O — > — Ty — Tuw y =
zZ= 8} X o O Lo (&) Lo =
=~ — < al < E < E z
= I §L|_ = <t L Ll L Ll
L << own . — OZ+— . — O=+— =
1 — O 20 " s (&) @) =z Zu=Z (&) (@) =z Zu= 4
] O g o == T O =z = L < =z = L << W Ll
T H 0= () HH v Wl — H S ul ——_= H S ul ——_= =
> T HS Z< Z= - =z >0 — < wo Vi W — > o Vil =
Ll L W= eofe) H<[0: o H << < o 1> Hul g < o 1> Hul g o
1 > = O 1 === — L o (an] wl— QO Jul o (an] Wl QO Jul o
HL-93 (INVENTORY) N/A <:> 3.01 -- 1.75 6.3 1 EXTERIOR WALL 4,16 3.01 1 1 1.11
Dgi%CN HL-93 (OPERATING) N/A 3.91 -- 1.35 8.17 1 EXTERIOR WALL 4.16 3.91 1 EXTERIOR WALL 1.11
L
RATING HS-20 (INVENTORY) 36.000 @ 3.01 108.45 1.75 6.3 1 EXTERIOR WALL 4.16 3.01 1 EXTERIOR WALL 1.11
HS-20 (OPERATING) 36.000 3.91 140.59 1.35 8.17 1 EXTERIOR WALL 4.16 3.91 1 EXTERIOR WALL 1.11
SH 12.500 3.88 48.46 1.40 1.87 1 EXTERIOR WALL 4.16 3.88 1 EXTERIOR WALL 1.11
S3C 21.500 3.77 80.96 1.40 1.87 1 EXTERIOR WALL 4.16 3.77 1 EXTERIOR WALL 1.11
Ll
g S3A 22.750 3.77 85.07 1.40 1.87 1 EXTERIOR WALL 4.16 3.77 1 EXTERIOR WALL 1.11
é; S4A 26.750 3.77 100.73 1.40 1.87 1 EXTERIOR WALL 4.16 3.77 1 EXTERIOR WALL 1.11
'-j@ S5A 30.500 @ 3.76 114.62 1.40 1.87 1 EXTERIOR WALL 4,16 3.76 1 EXTERIOR WALL 1.11
)
oA = S6A 34.500 3.76 129.65 1.40 1.87 1 EXTERIOR WALL 4.16 3.76 1 EXTERIOR WALL 1.11
L L )
LOAD STB 38.500 3.76 144,74 1.40 1.87 1 EXTERIOR WALL 4.16 3.76 1 EXTERIOR WALL 1.11
RATING
STA 40.000 3.76 150.42 1.40 1.87 1 EXTERIOR WALL 4.16 3.76 1 EXTERIOR WALL 1.11
o T4A 28.250 3.77 106.38 1.40 1.87 1 EXTERIOR WALL 4,16 3.77 1 EXTERIOR WALL 1.11
S
BE T5B 32.000 3.76 120.35 1.40 1.87 1 EXTERIOR WALL 4.16 3.76 1 EXTERIOR WALL 1.11
<L
ln—:,a_:,‘f T6A 36.000 3.76 135.39 1.40 1.87 1 EXTERIOR WALL 4.16 3.76 1 EXTERIOR WALL 1.11
~ =
‘5’3 TTA 40.000 3.77 150.70 1.40 1.87 1 EXTERIOR WALL 4.16 3.77 1 EXTERIOR WALL 1.11
o
" T7B 40.000 3.77 150.62 1.40 1.87 1 EXTERIOR WALL 4,16 3.77 1 EXTERIOR WALL 1.11
8" . 8'-0" :8”: 8'-0" =8”: 8'-0" _ 8"
NN
™
'y
/ N /7 N / N A
o
NS
Y
BOX 1 BOX 2 BOX 3 .
~
N
(LOOKING DOWNSTREAM)
DRAWN BY : C. RUIZ DATE : 3/2019
CHECKED BY : M. G. SHATKH DATE : 472019
DESIGN ENGINEER OF RECORD: K. DESAT DATE : 472019

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.

(#) 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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BM #6: RR SPIKE IN BASE OF 15”"GUM TREE, 208 FT.RT. OF
STA. 105+88.00 -1I73-, EL. 266.10

f ' o

CLASS I RIP RAP \\ iy

(ROADWAY DETAIL 3 Y

’ AND PAY ITEM) "\

PROPOSED GUARDRAIL i
(ROADWAY DETAIL

& PAY ITEM)
WOODS

CLASS I RIP RAP
FLOODPLAIN BENCH
(ROADWAY DETAIL

’ AND PAY ITEM)
4

& 45°-43'-08"
B (TO TANGENT

i
7/ ///F . A n {i} géf TO CURVE)
N - 0

]l A\ houme 0 L8
// //A\ : 1 \ BOX CULVERT
// / \\

STA. 32+75.27 -RPC-

©
7
BEN[§ " \
\
WOO0DS %; \\

// /’ﬂcmAss I RIP RAP
/

/FLOODPLAIN BENCH

/;/ ///’//5 (ROADWAY DETAIL
11

AND PAY ITEM)
I i ! \
// //Zf j j L§§5
N N
/|| ] LR
A/ / ///Il ." .',

T
Ny
ooy

RELOCATED STREAM

FOR UTILITY INFORMATION, SEE UTILITY PLANS AND SPECIAL PROVISIONS.

LOCATION SKETCH

GRADE DATA
GRADE PT.EL. @ STA, 32+75.27 -RPC- = 237.01
BED EL. @ STA. 32+75.27 -RPC- = 208.72
ROADWAY SLOPES = 3:1
HYDRAULIC DATA
DESIGN DISCHARGE = 830 C.F.S.
FREQUENCY OF DESIGN FLOOD = 50 YRS.
DESIGN HIGH WATER ELEVATION = 219.00
DRAINAGE AREA = 1.45 SQ. MI.
BASIC DISCHARGE (Q100) = 970 C.F.S.
BASIC HIGH WATER ELEVATION = 219.60
OVERTOPPING DATA

OVERTOPPING DISCHARGE = 2,600 C.F.S.
FREQUENCY OF OVERTOPPING FLOOD = 500 YRS.+
OVERTOPPING FLOOD ELEVATION = 231.00

TOTAL STRUCTURE QUANTITIES

CLASS A CONCRETE

BARREL @___ 3.079  cCv/FT 820.6 C.v.
SILLS 5.0 C.v.
INLET WING ETC. 19.0 C.v.
OUTLET WING ETC. 24.3 C.Y.
TOTAL 868.9 C.Y.
REINFORCING STEEL
BARREL 82,948 LBS.
INLET WINGS ETC. 1110 LBS.
OUTLET WINGS ETC. 1321 LBS.
TOTAL 85,379  LBS.
FOUNDATION COND. MAT'L 417 TONS
CULVERT EXCAVATION LUMP SUM

NOTES
ASSUMED LIVE LOAD ---------- HL-93 OR ALTERNATE LOADING.
DESION FILL----------------- 21.11"

FOR OTHER DESIGN DATA AND NOTES SEE STANDARD NOTE SHEET.

3" WEEP HOLES INDICATED TO BE IN ACCORDANCE WITH THE SPECIFICATIONS.
CONCRETE IN CULVERTS TO BE POURED IN THE FOLLOWING ORDER:

1. WING FOOTINGS AND FLOOR SLAB INCLUDING 4”“OF ALL VERTICAL WALLS.

2. THE REMAINING PORTIONS OF WALLS AND SILLS WITH NATIVE MATERIAL BACKFILL.
3. FOLLOWED BY THE WING WALLS FULL HEIGHT, ROOF SLAB AND HEADWALLS.

THE RESIDENT ENGINEER SHALL CHECK THE LENGTH OF CULVERT BEFORE STAKING IT
OUuT 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.

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 SHALL
BE PAID FOR BY CONTRACTOR.

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.

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 CULVERT DIVERSION DETAILS AND PAY ITEM, SEE EROSION CONTROL PLANS.
NO PRECAST REINFORCED BOX CULVERT OPTION WILL BE ALLOWED.

FOR SUBMITTAL OF WORKING DRAWINGS, SEE SPECIAL PROVISIONS.

FOR FALSEWORK AND FORMWORK, SEE SPECIAL PROVISIONS.

FOR CRANE SAFETY, SEE SPECIAL PROVISIONS.

FOR GROUT FOR STRUCTURES, SEE SPECIAL PROVISIONS.

BACKFILL WITH SELECT MATERIAL, CLASS VI MEETING THE REQUIREMENTS OF SECTION 1016
OF THE STANDARD SPECIFICATION.

CONSTRUCT THE REINFORCED CONCRETE BOX CULVERT AT STATION 32+75.27 -RPC- WITH 1 INCH
ON THE WESTERN SIDE AND TAPERING TO ZERO CAMBER ON THE EASTERN SIDE TO ACCOUNT FOR
ANTICIPATED SETTLEMENT.

NO WORK SHALL BE DONE ON THE CULVERT AT STA. 32+75.27 -RPC- UNTIL THE AREA OF

THE BOX CULVERT HAS BEEN UNDERCUT TO 2'BELOW CULVERT BOTTOM ELEVATION AT 25" RIGHT
AND 25 LEFT, 3 BELOW CULVERT BOTTOM ELEVATION AT 25" TO 125 RIGHT AND UNSUITABLE
MATERIAL REPLACED WITH SUITABLE MATERIAL, PROPERLY COMPACTED TO THE ELEVATION OF
THE BOTTOM OF THE PROPOSED FLOOR SLAB. THE LIMITS OF THIS UNDERCUT EXCAVATION SHALL
BE AT LEAST THE LIMITS OF THE BOX CULVERT INCLUDING THE WINGS.NO SEPARATE PAYMENT
WILL BE MADE FOR ANY TEMPORARY SHEETING, UNDERCUT, OR UNSUITABLE MATERIALREPLACEMENT
AS REQUIRED TO CONSTRUCT THE PROPOSED CULVERT.PAYMENT IS INCLUDED IN THE LUMP SUM
PRICE FOR CULVERT EXCAVATION.

PROJECT NO.__ R-3421A
;§§/ RICHMOND COUNTY
STATION: 32+ 15.21 -RPC-

SHEET 1 OF 8 CULVERT NO. 7160257
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REVISED 1I-19-99 BY M.M. CHECKED BY R.W.W.

REDRAWN NOV.I1990 BY TSS CHECKED BY ARB

FOR ROADWAY WIDTH SEE ROADWAY PLANS

ROADWAY FILL SLOPE 3:1

g o
4-%5 G2 BARS
{3 / @ 3“CTS.
-~ “RPC- A
4-%5 Gl BARS ®@ 3“CTS. \l ROADWAY FILL SLOPE 3:1 3" :9: i"
- L s — o
s 1 PP e oF - ‘XXX 3}
9!’ ; 'L'w E”:: _:f
3 A 3
WING SLOPE »33 o} ! ©} )
> e WING SLOPE
FOR 3:1 FILL Y ————
\—3-#8 SI BARS _ T - J FOR 3:1 FILL
ol =Z CONST. JT. NE3s
: "4 B2 BARS (FILL FACE) __ HH s <@ "4 B3 BARS @ 1'-0"CTS. | :
: %4 Bl BARS (STREAM FACE) & LZOo < GRADE 1.700Y |8 T(EACH FACE STAGGERED) :
: © o BP0 Lo == | D= o o :
' = Oh 1 Slew '
: L, | EL.208.72 Sw :
] < <X S| 0O ]
# vé # E\'E CONST. JT._X
" Y Y .
YT TEETETrEsssssssmsmaad e L L T T T T E T ST T isssssssmsssssssssssadasnas . 2
i !,\’ E - :; \ lof LO? : :
: \ > \—3"® WEEP HOLES
s @ 10'-0” = CTS.
3-#8 S1 BARS EXTERIOR WALL INTERIOR WALL
CULVERT SECTION NORMAL TO ROADWAY
! D J A
. 22'-2" _ FLOOR SLABV 2 FLOOR SLABj/ F(v)vc]):.IN%NG
9 10’-0" _ 8" 10’-0" _ 9 WING FOOTINC—V
" " ! TAIL FOR 60° SKEW END
67| Cl BARS ®@ 12" CTS. _ e _2"HIGH BEAM BOLSTERS DETAIL FOR 90° SKEW END DETAI
% 11"/, HIGH C.H.C.U. (B.B.) @ 4"-0"CTS. .
Al BARS A300 BARS .
A1 BARS ) / a w CONNECTION OF WING FOOTING
N TN o AND FLOOR SLAB WHEN SLAB
—y - - - - a - - - - s - - - - e ne e ne yaN
'* - i N ‘ re Yo IS THICKER THAN FOOTING
[l Laave AL0O BARS e, || I8 i
27 CL. ' K R PERMITTED—/ b
aln {lL2cL. A2 CONST. JT. .
[ " p = E:J | ﬂ
l.2”CL. % ALL CONTINUOUS e S
s HIGH CHAIR UPPER QPl= N
N 5 ' (C.H.C.U.) @ 3'-0"CTS. ' 83 BARS N b i o
T2 P [[™~—B1 BARS 7 I 1
c r 3 (@) » (V]
= . A 212 %
. [|>—B2 BARS . ol I @
— —|© O
2 % 11¥,"HIGH C.H.C.U. Ol 3”@ WEEP HOLES _
- . “ o 2 |} PROJECT NO. R-3421A
Z " - -
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: E.L.R.11-2-90

D.P.D. 11-90 CHECKED BY

4-#5 Gl @ 3”“CTS.
IN HEADWALL

LENGTH OF CULVERT = 266'-6"

PLAN OF ROOF SLAB

45-5 /," . 152°-11"/»" _
3-#5 A310 SPLAYED ® - *4 Al BARS @ 7//5”CTS. (CORNER BARS)
7'/," MAX. SPACING (SEE BARREL SECTION)
3-#6 Al16 SPAYED ® -RPC- @
9'/,” MAX. SPACING |
f-o [ ]
_________________________________________________________________________________________________________________________________________________________ T OO o |
1 . % ) 10'-0"" .
O _| | Il g |
M <
134°-16'-52" = < =
— o o
<|z 5 z SKEW TRIANGLE
(@) H
(V) = Q CULVERT 8 &:/__9oo_oouoou
45°-43'-08" 515 = =
.................................... 4 [z P I I A
""""""""""""""""""""" [T P e ¥ e ) K}
............................................ Ol =
........................................................................... § % T
. 32+75.27 -RPC- = | &
Ol Adu %)
i { =
4-%5 G2 @ 3"CTS.— s
IN HEADWALL I
(@)
Y (q\]
PP IR I Y
of
<
250-#6 A100 @ 9',”CTS.(BOTTOM OF ROOF SLAB) _
317-#5 A300 @ 7/,“CTS.(TOP OF ROOF SLAB) _ NOTE

#4 Cl SHALL BE FIELD BENT AS NECESSARY

11/, CTS. (CORNER BARS) LENGTH OF CULVERT = 266'-6"

BARREL SECTI

. 45°-51/," . 152/-111/," _
- H# r_N\"
CANER BARS) svs 10 SPLAYED G - f,' Bl BARS @ 1 c|> ETS. (STREAM FACE)
re @ T1/2"CTS. (€ o L 4 B2 BARS @ 7',"CTS. (FILL FACE)
54 A2 BA <ECTION 7'/, MAX. SPACING
(SEE BARREL e 3-#6 A410 SPAYED @ -RPC- @
\ 7'/, MAX. SPACING
\‘7 1 \ / . °Téi
§/ N \ :..............'u' 7 A
\ :
S N “—T , | : o
5 i 3: =
~N N\
e / \ 134°-16'-52" ) <|: =
& II - xl. S
S / & € CULVERT aE ..
v 8-f S = 1'-0" ol: el _—90°-00'-00"
&, / & 45°-43'-09" = -« - NE =
S I~ Q n|3 <|. >
& / o g n '
& / Xp) ol * e ® . g}
Q 0
é;y I/ -fzzg- C; Hé . ° . : 2%
% (a [ L
g L \ oF : "
» / STA. 32+75.27 -RPC- -0 || a
Q Ll < ol | = —
Y r— L B HEE v
) ° / ~ N : -
) > o % B ! ~~EAGH FAGE STAGGHED ™ |. S PROJECT No.__R=3421A
/ N o : 811 ?
e 18 IN INTERIOR WALL) - = L RICHMOND COUNTY
o O ] N
T |3 :
3-8% S1 BARS @ 5”CTS. > TETETETET TENEAN ! .32+ (5.27 -RPC-
TOP OF FLOOR SLAB 5 3 \ : : STATION:
~ \O SHEET 3 OF 8
\
STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
- 317-#6 A200 @ 7'/,"CTS.(TOP OF FLOOR SLAB) RALEICH
BARREL STANDARD
- 1/ o
c1s ToP OF FLOOR S - 317-*6 A400 @ 7',5“CTS.(BOTTOM OF FLOOR SLAB) DOUBLE 10 F Tn X 8 I_— Tn

1'/2"

#5 A201 THRU AZ209

\ "
sg A4O1 THRU A409 /2

(2 BARS/MARK)

cTS. (BOTT. OF FLOOR SLAB)

(2 BARS/MARK)

PLAN OF FLOOR SLAB

REVISED 11-19-99 BY M.M. CHECKED BY R.W.W.

REDRAWN :

DRAWN BY : REZA KOUCHEKI

CHECKED BY : M. G. S.

DESIGN ENGINEER OF RECORD: K. SEDAT

DATE : 0472019
DATE :04/2019
DATE : 0472019

«“4 Bl BARS @ 1'-0”CTS. (STREAM FACE)
%4 B2 BARS @ 7!/5”CTS. (FILL FACE)

#*4 A2 BARS @ T7'/5“CTS. (CORNER BARS).

7/23/2019

CONCRETE BOX

CULVERT
45°-43"-08" SKEW

(SEE BARREL SECTION)
DOCUMENT NOT CONSIDERED X

FINAL UNLESS ALL |

SIGNATURES COMPLETED [?
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REVISIONS SHEET NO.
BY: DATE: N0  BY: DATE: C4-3
3 TOTAL
SHEETS
4 8




BILL OF MATERIAL
BAR | NO. [SIZE|[TYPE| LENGTH |WEIGHT| BAR | NO. |SIZE |TYPE| LENGTH | WEIGHT
Al 854 | 4 6 6'-3" 3565 | A400 | 415 | 6 | STR| 21-10” | 13609
A2 854 | 4 6 5'-0" 2852 | A401 | 2 6 | STR| 19'-9” 59
A402 | 2 6 | STR| t7-1" 52
Al00 | 327 | 6 | STR| 21'-10” | 10724 | A403 | 2 6 | STR| 15'-5" 46
ppr_pn A101 1 6 | STR| 20°-7" 31 A404 | 2 6 | STR| 13-3" 40
- - A102 | 1 & | STR| 19"-2" 29 A405 | 2 6 | STR| 11-1” 33
A103 | 1 6 | STR| 17°-10" [ 27 A406 | 2 6 | STR| 8'-11" 27
T T — AlO4 | 1 6 | STR| 16'-5" 25 A407 | 2 6 | STR| 6'-9” 20
= Ve 6"BEVEL Sy A105 | 1 & | STR| 15'-1" 23 Ad408 | 2 6 | STR| 4-7” 14
I I 9 { UPSTREAM 'END ONLY i ALO6 | 1 6 | STR| 13'-8" 21 | M09 2 | 6 [STR| 2'-5" 7
o ! ‘ o AlOT | 1 6 | STR| 12'-4” 19 Ad10 | 3 6 | STR| 21'-10" 98
0 d NV T ) 0 ALO8 | 1 6 | STR| 10-11" | 16
| . | A109 | 1 6 | STR| 9-71” 14 B1 534 | 4 [STR| 10-5" | 3716
. J ? [ S AlIO | 1 6 | STR| 8-3 12 B2 854 | 4 [STR| 1-4" 4183
v . 10°-0" 1L 10°-0" od v At | 1 6 |STR| e'-10 10 | B3 [534] 4 |[STR| 10-5" | 3716
o 201_811 o A].].Z ]. 6 STR 5I_GH 8
s ° . T . 1.,.° s a3 [ 1 | 6 [STR] 4-1 6 | ct  [1020] 4 [STR| 28-10" | 19646
] EVZK 19°-1/2 . |2 X M4 | 1 | 6 |STR| 2/-9" 4
i ok Al15 1 6 |[STR| 1-4“ 2 D1 32 | 6 [STR| 2-17 100
Al16 3 6 | STR| 21'-10" 98 D2 8 6 | STR| 3-17 43
I I ! Lo A200 | 415 | 5 [ STR | 21'-10” | 9450 | G1 4 5 | STR| 25'-2” 105
o Y W A201 | 2 5 | STR| 19'-9” 41 G2 4 5 | STR | 21-10" 91
io :'_." :L" ZO A202 2 5 STR 17-7" 37
g i 1 A203 | 2 5 [ STR| 15-5" 32 S 6 8 | STR| 25'-2~ 403
I R of o A204 | 2 5 | STR| 13°-3" 28
P Yy A205 [ 2 | 5 [STR[ 1'-1” | 23 | REINFORCING STEEL 82,948 LBS.
A206 | 2 5 [ STR| 8'-11” 19
2207 | 2 | 5 | STR| 6-9" 14 BAR TYPE
7208 | 2 5 [ STR| 4-7" 10
A209 | 2 5 [ sTR| 2'-5” 5 I 4
INLET END ELEVATION NORMAL TO SKEW 2210 |5 [ s [STRI21710" | o8
A300 | 415 5 STR | 21'-10” 9450 VERTICAL LEG s | s
A301 | 2 5 [ STR| 19'-9” 41 |
A302 | 2 5 [STR| 17°-7" 37 R
A303 | 2 5 | STR| 15-5" 32 @ &R
A304 [ 2 5 [STR| 13-3" 28 ‘ >
A305 | 2 5 [STR| 11-1” 23
A306 | 2 5 [ STR| 8'-11" 19 »
A -2l
A30T | 2 | 5 |STR| 6-9" 14 . 2|/2” 3\
N A308| 2 | 5 |STR| 4-7" 10 Az | 1-87
- 8 - A309 | 2 5 [STR] 2'-5" 5
A310 3 5 STR | 21'-10” 68 BAR DIMENSIONS ARE OUT TO OUT
SPLICE LENGTH CHART
s A A s A
= 5 = BAR SIZE  SPLICE LENGTH
A A \' A A AZOO 5 2'_5”
AN
. ! : A400 6 2'-4"
= / N V I N S B1 4 1'-5"
< - B3 4 1'-5"
. Cl 4 1-11"
Y C.) Y

3 A r_c9/ n r_c9/ n Q A N
" » 11'-6 %6 J L 11'-6%e 0 _ 3
o 1 A3) o

o f 23"10% - O
. x Y x .
. 9/ . 22'-3 . 10/ &
: =
PROJECT No.__ R-3421A

Y \ Y \ \

Do g RICHMOND COUNTY
zlo —y —y z,o STATION: 32+75“27 _RPC_
E\l ZD“ zoﬂ N

X g SHEET 4 OF 8
Y —y —y Y
KD“_”S‘Q““’ ";3 _ STATE OF NORTH CAROLINA
[“"’”“ Sy DEPARTMENT OF TRANSPORTATION
T N CAR e, RALEIGH
OUTLET END ELEVATION NORMAL TO SKEW Sy,
*.-"6‘—55’04;-."
figea 2| DOUBLE 10 FT. X 8 FT.
X iS§
oSS CONCRETE BOX CULVERT
“n W e o
R 45°-43"-08" SKEW
7/23/2019
REVISIONS SHEET NO.
. : : . : : C4-4
DRAWN BY : REZA KOUCHEK] DATE : 04/2013 DOCUMENT NOT CONSIDERED fet—— DATE: 14 BY all __
CHECKED BY : M.G.S. DATE : 0472019 FINAL UNLESS ALL 19 3 3
DESIGN ENGINEER OF RECORD: K. SEDAT DATE : 0372019 SIGNATURES COMPLETED 2 4 8

23-JUL-2019 13:23
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2 LAYERS OF 30 LB.
ROOFING FELT TO
PREVENT BOND (TYP.)

NOTES:

NATIVE MATERIAL CONSISTS OF MATERIAL THAT IS EXCAVATED FROM THE STREAM
BED OF FLOODPLAIN AT THE PROJECT SITE DURING CULVERT CONSTRUCTION. ONLY
MATERIAL THAT IS EXCAVATED FROM THE STREAM BED MAY BE USED TO LINE THE
LOW FLOW BARREL.RIP RAP MAY BE USED TO SUPPLEMENT THE NATIVE MATERIAL IN
THE THE HIGH FLOW CULVERT BARREL(S). IF RIP RAP IS USED TO LINE THE HIGH
FLOW CULVERT BARREL(S), NATIVE MATERIAL SHOULD BE PLACED ON TOP TO FILL

VOIDS AND PROVIDE A FLAT SURFACE FOR ANIMAL PASSAGE.

NATIVE MATERIAL IS SUBJECT TO APPROVAL BY THE ENGINEER AND MAY BE

SUBJECT TO PERMIT CONDITIONS.

(TYP.)
St \ 1 L =g D" DOWEL (TYP.)
<
< & | 5 LAYERS OF 30 LB.
? d’\ ( ROOFING FELT TO
:—1" Y | PTREPVENT BOND
' Y (TYP.)
SECTION THROUGH STLL
DOWELS MAY BE PUSHED INTO GREEN CONCRETE
AFTER SLAB HAS BEEN FLOAT FINISHED.
:l"3":‘ 4-#6 D] DOWELS @ 2'-6”CTS. 7:1"3": 1/-3~ 4-%6 D2 DOWELS @ 2'-6“CTS. 1-3"
(LOOKING DOWNSTREAM)
LENGTH OF CULVERT = 266'-6" .
. 45'-5!/," o 152-11Y/," _
68'-1'/a"
-RPC-
] 08B0 B0 08B0 B0 T
. G 134°-16'-52" 5
N - € CULVERT BARREL 2 2-6"HIGH X 1 WIDES || S
\fo (HIGH FLOW) CONCRETE SILL o
~ 2'-6”"HIGH X 1’ WIDE ]
CONCRETE SILL I B T~ EESSS". T INLET
ZD e <—L : : 5— :O
f} [fs ———= 1 HIGH X 1’ WIDE BARREL 1 1"HIGH X 1" WIDE .
o /23 STA. 32+75.27 -RPC- CONCRETE SILL (TYP.) (LOW FLOW) CONCRETE SILL S
~7/ OUTLET 1"HIGH X 1’ WIDE 040 080 080 080 Y
A CONCRETE SILL __Dog0
59
: - 9I_O”=
LA 1 _n _N\" _N\" 1_N\" ’_ | "
23-67e" 35'-11%e . 40'-0 B 40'-0 L 40'-0 B 41'-11Y, _
PROJECT NO. R-3421A
CONCRETE SILL LAYOUT RICHMOND ___ county
STATION: 2+ 15.217 -RPC-
THE CONTRACTOR’S ATTENTION IS CALLED TO THE SHEET 5 OF 8
FACT THAT THE NATIVE MATERIAL BACKFILL SHALL BE . _
PLACED PRIOR TO THE CASTING OF THE ROOF SLAB. [KD;;W:’Y?) Sl STATE OF NORTH CAROLINA
EAGWQMW_._.....,,, DEPARTMENT OF TRANSPORTATION
s\“‘%‘\k\..gﬂ{?o(' e, RALEIGH
féQQéESSIO%«r’a_
§ iq 1%
E=7= 0%59&3 Eg DOUBI_E ].O FTn X 8 FTn
X QF
2,008 | CONCRETE BOX CULVERT
X 0
e 415°-43'-08" SKEW
7/23/2019
REVISIONS SHEET NO.
DRAWN BY : C.RUIZ DATE : 04/2019 DOCUMENT NOT CONSIDERED NO. BY: DATE: NO.| BY: DATE: C4-5
CHECKED BY : REZA KOUCHEKI paTE ; 0472019 FINAL UNLESS ALL 1 3 3k
DESIGN ENGINEER OF RECORD: K. SEDAI pate : 0472019 SIGNATURES COMPLETED |2 4 8

23-JUL-2019 13:23
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3”

3-#478 3-*4 771 3-#4 76 3-#4 75 3-#4 74 3-%4 [3 2-*5 [2 2-*5 /1

“Z"" BARS @ 1’-0”CTS.-TOP OF FOOTING

L e o Bl

21'-0"

MATERIAL

PLAN

(W3)

3-#*6 Sl

BOTTOM OF FLOOR SLAB

6-%4 Hl 2-#4 H2 2-%#4 H3 2-*4 H4

3" - 3-#4 V8 3-*4 VT 3-#4 Vo 3-%*4 V5 3-#*4 V4 3-#4 V3 2-%4 V2 2-#4 V] _
“V'*BARS @ 1'-0”“CTS.
1 ¢ 1"EXP. JT. _
MATERIAL 2
=
o)
H5
(TYP.)
Y
[\
3
™| CONST.
JT.
]
z?n
i |
N Y N | I
o é
:_'w
3" - 3-#4 NB 3-#*4 NT7 3-*4 No 3-#¥4 N5 3-#4 N4 3-#4 N3 2-*5 N2 2-#5 NI _
“N“ BARS @ 1'-0”CTS.
DRAWN BY : REZA KOUCHEKI DATE : _4/15/19
CHECKED BY M. G. SHAIKH DATE : _4/15/19
DESIGN ENGINEER OF RECORD: K. SEDAT DATE : _4/15/19

AND FOOTING

12-#4 H5

23-JUL-2019 13:23

P:\Structures\Final Plans\413_013_R3421A_SMU.CU.06.dgn

ksedai

BAR TYPES BILL OF MATERIAL
ALL BAR DIMENSIONS ARE OUT TO OUT. B:IR '\ig SLZ'E TSYTPRE LIZNG;H WEIIE)(ZHT
H2 4 #4 | STR | 14'-3" 38
H3 4 t4 [ STR| 9'-0” 24
H4 4 =4 | STR| 3-8~ 10
H5 24 | =4 1 3-3" 52
H6 4 #4 | STR | 19'-11" 53
N1 4 %5 2 10'-11" 46
‘ ‘ ; N2 4 %5 2 10'-5" 43
13" 1, 187 . N3 | 6 | "4 | 2 | 9-7° 38
N4 6 %4 2 8'-9” 35
N5 6 %4 2 7'-11" 32
Zl S| 2| 2| g 2| 5| 2 NG 6 4 2 7-1" 28
i \ '\ \ \ i \ \ N7 6 #4 2 6'-3" 25
N8 6 %4 2 5/-4" 21
@ N N S1 6 6 | STR | 6'-0” 54
SN RN IRV IR N é“
i e T S I e R T1 6 *5 | STR | 21'-0” 131
o o ® ~| o b ¥ =
Vi 4 =4 [ STR | 8'-10" 24
e RAD V2 4 #q4 | STR | 8'-4” 22
’ Y Y Y Y Y Y Y Y Vfl) 2 #j 212 él_g” 2?
v # 8"
/ \ V5 6 #4 | STR | 5'-10" 23
O\)’\L V6 6 4 | STR | 5'-0” 20
8" V7 6 =4 [ STR| 4'-2” 17
V8 6 #q4 | STR | 3'-4~ 13
o ) Z1 4 %5 3 6'-0" 25
2L Elt AR 22 | 4 | *5 | 3 | 5-10" | 24
Z2 | 53" | 3 6 #4 3 5'-4" 21
- o R Z4 6 %4 3 4'-11" 20
Z31|. 4'-10" 1.6 75 6 %4 3 4'-6" 18
o ) 76 6 %4 3 4'-0" 16
24, -5 BN 27 | 6 | *a | 3 | 3-1 14
75| 4-0" |6 Z8 6 %4 3 3-1" 12
- T REINFORCING STEEL
26| 3'-6" 1.6 FOR 2 WINGS 1110 LBS
Z7 3-1” 6" CLASS A CONCRETE
—_— 2 WINGS 16.8 CY
Z8 2 -T7" 6" 1 HEADWALL 1.0 CY
- 1 END CURTAIN WALL 1.2 CY
TOTAL 19.0 CY
10" ) HK.
1 e (3)
2"CL. |
A
“V’* BARS 2
(f; L L
|_
©
© STREAM
=~ FACE { -
@ § “N’ BARS
ol T PROJECT NO.__ R-3421A
<{
2= | RICHMOND
T = FILL FACE COUNTY
< ! STATION: 32+ 15.27 -RPC-
. ]
CONST. JT. L er‘ O SHEET 6 OF 8
Y “Z'" BARS M
L 311 DocuSigned by: STATE OF NORTH CAROLINA
I — f V = o1 EW DEPARTMENT OF TRANSPORTATION
. AR l * ‘-_. | é“‘Q‘Q\“.EﬂFO(Z:"' RALE IGH
© SOcssg b
El\l .“ =5 .::Q?'éSEAf%.‘._ "—= STANDARD WINGS
o 1 | N i_%
o = i 031583 =3
Y N (TYP.) ‘,’%@%qu::
2, S OINES 0§
S5 [ CONCRETE BOX CULVERT
o LTI W
8 7/23/2;19 " H = 8-0" 90° SKEWSLOPE = 3:1
TYPICAL WING SECTION —_— —— e
DOCUMENT NOT CONSIDERED [l —= i AL i e
FINAL UNLESS ALL 1 3 S
SIGNATURES COMPLETED [2 4 8




BAR TYPES BILL OF MATERIAL
BAR | NO. |SIZE | TYPE| LENGTH |WEIGHT| BAR | NO. |SIZE |TYPE| LENGTH | WEIGHT
N <l vl ol ml ol o ~| o m| <| 0| ©f ~ — — — H1 6 | #4 | STR| 14'-7" 58 N9 2 | *5 | 3 | 10'-5" 22
| =z ZlZz| zZz| 2| 2| = z|lz|z| z| z| Z| = NI N N BN NI I N R B S H2 2 #4 | STR 13'-4" 18 N10 3 #5 3 9’-11" 31
A A A A A A A A A A A \ \ Y \ Y Y Y H3 2 84 STR 8’_4” 11 Nll 3 85 3 9’_5" 29
] 1 t Pt Ha | 12 | #4 | 1 33" 26 NIZ | 3 | *4 | 3 | 8-10" 18
1 RN N RN T RN R Y R Y H5 2 | ®4 | STR| 15'-3" 20 NI3 | 3 | ®4 ] 3 8'-4" 17
. N N N N R R B BN N RN N RN BN RN H6 | 6 | ®4 [STR| 27-1” | 109 | N14 | 3 [ =4 | 3 | 7-10" 16
N N P AR i SIS N Iy e IR bl IR ) IR Bl BN I ol \ | . HT | 2 | *4 [STR[24'-10" 33 NS [ 3 [ *4a ] 3 | 7-4" 15
g B W T T T I Mt I A B T I B TP | 2| & | o] W T o of & S ©f & F & H8 | 2 | "4 |[STR| 160" | 21 | N6 | 3 | *4 | 3 | &-10" | 14
| 6" RAD o T | | | & ] ] b ] ]G] W] W] & A H9 2 | ®*a [sTR| 7-3" 10 NiT | 3 [ ®4a | 3 6'-4" 13
‘ ] Y Y Y Y Y Y Y Y Y Y Y Y Y Y VY VYV Y H10 12 #4 2 3'-3" 26
v | o . 8% HI1 2 | *4 | STR | 27-6" 37 S1 6 | *6 | STR | 6'-3" 56
i -8%, / “
" o\>\’b Y Y ¥ Y 9 Y Y Y Y Y Y Y Y YYY Yy N1 2 *5 3 10°-10" 23 1 3 *5 STR 16'-2" sl
8 || <] o] 0 =] o 0| S| =| N 0 = o e = N2 3 | *5 | 3 911" 31 T2 3 | 5 | STR | 28-4~ 89
NN NENENENENENENEN] NN NN N]N] N N3 3 | #5 | 3 9'-1" 28
ALL BAR DIMENSIONS ARE OUT TO OUT. N4 3 | 5 | 3 g -2" 26 V1 2 | *4 | STR| 8'-9 12
N5 3 | =4 | 3 7'-3" 15 V2 3 | *4 | STR| 7-11" 16
NG 3 | =4 | 3 6'-4" 13 V3 3 | *4 | STR| 7-0” 14
2-%5 77 2-%5 78 2-%*5 79 3-%5 Z10 3-%5 ZI1 3-%5 712 3-%4 713 3-%4 714 3-%4 715 N7 2 | *5 | 3 11'-0" 23 Z 3 | *4 [STR| 6-1 12
3_._ Z-*4 /6 3-#4 75 3-#5 74 3-#5 73 3-#5 72 2-%#5 Z:l - 3-*4 716 3-#4 717 _ 3" NS 2 T 3 10'-9” 22 V5 3 4 STR 5 - 10
“Z'"BARS @ 1'-0"CTS. (TOP OF FOOTING) “Z""BARS @ 1'-0"CTS. (TOP OF FOOTING) Ve 3 [ #2 [STR| 4-3" 3
V7 2 | *4 | STR| 8&-11" 12
o5 T V8 2 | %4 | STR| 8'-8” 12
”5”/\ V9 2 | %4 | STR| 8-4 11
| = V10 3 =4 [ STR| 7'-10” 16
/ /)< / 2957 o0 r\\\\ VIL | 3 | *4 |[STR| 7-4" | 15
m— — | o <75 Z11 2128 539 - r— T Vi2 | 3 | *4 [STR]| 6'-10" 14
3 e [rzs [T24 z3 1\ 278 Z14 72155 7168 7y79 s Vi3 | 3 | *4 | STR| 6'-4 13
] B S ) 1T Via | 3 | ®4 | STR| 5-9- 12
| S Ne__ _ *f 1 3-#6 Sk 3-%6 Sl = *f Ni7 oF N VI5 | 3 | "4 [STR| &-3" | 1I
Y /< ! — 1T fp-———f———— T e S e e Cr — = Vie 3 #q | STR| 4-9” 10
- .. b < "
A \ " viz | 3 | *a [ STR| 4-3" 9
NES 2" CL.
ol — 1M e Z1 2 | *5 | 4 5 -11" 12
Q 1” EXP. JT. ' ” i 22 3 “5 4 5I-4II 17
MATERIAL . N g I Z3 | 3 | *5 | 4 | 4-10" | 15
~— ¢ 1”EXP. JT. MATERIAL , | 24 | 3 151 4 | 4-3 1 13
AT Z5 3 | =4 | 4 3-8" 7
< ; “V“ BARS pp—aa-a Z6 3 34 4 3:_111 6
©|  STREAM 11 z1 | 2 | *5 | 4 6'-0" 13
% BOTTOM OF FLOOR ~| FACE = Z8 2 | *5 | 4 5'-11" 12
SLAB AND FOOTING R 11 o~y 79 2 25 4 5-8“ 12
I, — “N“BARS
% Z10 | 3 | =5 | 4 5 -4 17
5. < Z11 3 | 5 | 4 51" 16
7%, 5 ~—— FILL FACE 712 | 3 | *5 | 4 a-9" | 15
- CONST. JT ‘ s al 5 713 3 %4 4 4'-4" 9
vy T _1} J “Z'"BARS | . Z14 3 ®4 4 4'-0" 8
' l_ 1 Z15 | 3 | #4 | 4 3-8" 7
< | 3 7 I Z16 | 3 | "4 | 4 | 35 7
m I_ n”n
- F C o BARS 7 Z17 | 3 | =4 | 4 31 6
PLAN W2 PLAN WI . — 7 e
o REINFORCING STEEL 1321 LBS
FOR 2 WINGS
e CLASS A CONCRETE
2-%4 VT 2-%4 V8 2-#4 V9 3-#4 V10 3-%4 VIl 3-#4 V12 3-#4 VI3 3-#4 V14 3-#4 Vi5 2 WINGS 21.7 CY
L _1—“4 Vo 3-%4 V5 3-84 V4 3-#4 V3 3-%4 V2 2-%4 V:II . 3-#4 Vie 3-#4 V17 . <i” 1 HEADWALL 1.2 CY
“V'"BARS @ 1'-0”CTS. “V*BARS @ 1'-0”CTS. 1 END CURTAIN WALL 1.4 CY
TYPICAL WING TOTAL 24.3 CY
1
A
< < 2-%4 Hil
=O / \ A N \—H9 =O
q H8 0
S " Sk T HIO L S PROJECT NO. R-3421A
(TYP.) NN TY|o (TYP.) HT
Y # R = ) r Y
“ S “ RICHMOND COUNTY
T|m
2 22 32+75.27 -RPC-
(q\] a2 a
| consT. | Ol o const. T SHEET 7 OF 8
JT. Y Y /_ H6 JT. ] DocuSigned by:
v = ===t =——= —_—= == Y [K N ,,;3 Sl STATE OF NORTH CAROLINA
! 2N NtSINGTT | noST oS NS nieST i3S ST wisST nieSTT Ni7s ! W@“‘&”cm DEPARTMENT OF TRANSPORTATION
— 1 of > ss‘\%} .......... 0 (/4:0%
w S < g ¢ S, STANDARD WINGS
v 2-%5 N7 2-#5 N8 2-*5 N9 3-#5 NIO 3-*5 NI 3-#*4 NI2 3-#*4 NI3 3-#4 N14 3-%4 NI5 Tgi 031583 igf FOR
- 37 | [3-#4 N6 3-#4 N5 3-%5 N4 3-#5 N3 2-#5 N2 2-#5 NI 3-#4 N16 3-*4 NI7 3 2o EF
) “N'"BARS @ 1'-0"CTS. g ) “N'"BARS @ 1'-0"CTS. ] "’z”f;"ﬁﬁﬁé(\t?“‘f CONCRETE BOX CULVERT
'l' (1)) - -
ELEVATION W2 ELEVATION Wi S e
K
REVISIONS SHEET NO.
DRAWN BY : A. SORSENGINH DATE : _4/2019 DOCUMENT NOT CONSIDERED NO  BY: DATE: NO BY: DATE: S4-7
CHECKED BY : M. G. SHATIKH DATE : _5/2019 FINAL UNLESS ALL 1 3 SHEETS
DESIGN ENGINEER OF RECORD: K. SEDAI DATE : 472019 SIGNATURES COMPLETED |2 4l 8
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PERMANENT LOAD FACTORS:

DESIGN LOAD RATING FACTORS

MAX MIN
LOAD TYPE [FACTOR | FACTOR
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
LOAD AND RESISTANCE FACTOR RATING (LRFR) LS L7s | --
SUMMARY FOR REINFORCED CONCRETE BOX CULVERTS WA 100 | -
STRENGTH I LIMIT STATE
MOMENT SHEAR NOTES:
RATING FACTORS ARE BASED ON THE STRENGTH I LIMIT STATE.
THE EFFECTS OF LIVE LOAD ON DESIGN AND LOAD RATING MAY BE
o o = o = NEGLECTED FOR CULVERTS WITH CERTAIN FILL DEPTHS DESCRIBED
0o = = SL o 2 SL - IN THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS.
zZ=Z @) &) L Oy &) L Og
Els | o | - 5. SRR T AESLIGIRLE LI1E 000 IO 000 ST
. —= ZH= . — Z—
ex | =2 2 S Z = 2 Z ZW3 FOR BRIDGE EVALUATION.
O H — Suw - H Sw ——=
Z < ZI—L’: — > w o UV w — > - Ve w
ole) HI << (@) — > Hul <T ®) > Hul
O ==xc (o't m wl— ol @ m Ll ol
PERMANENT LOAD RATING | (1) 1.31 1.71 1 EXTERIOR WALL | 4.98 1.31 1 EXTERIOR WALL | 8.17
oy S
d
A / N /7 N
3
%
o PROJECT No.__ R-3421A
1 RICHMOND COUNTY
l““ BOX 1 BOX 2 STATION: 32+ 15.21 -RPC-
©
= SHEET 8 OF 8
LRFR SUMMARY DocuStaned by _ STATE OF NORTH CAROLINA
[‘W””WZ,%’“ DEPARTMENT OF TRANSPORTATION
(LOOKING DOWNSTREAM) s‘\a\\t\"’gﬂeo";a% RALEIGH
SESSSTy STANDARD
F sa™ i LRFR SUMMARY FOR
Bomes ¢ | REINFORCED CONCRETE
PR BOX CULVERTS
7/23/2019 (DEEP FILLS)
REVISIONS SHEET NO.
DRAWN BY : C.RUIZ DATE : 3/2019 NO.  BY: DATE: NO BY: DATE: C4-8
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BM #6 :R.R.SPIKE IN BASE OF 15" SWEETGUM TREE, 208.00 RT. OF 105+88 I73- ELV. 266.10

\\

PROP. GUARDRATL

Seeeriny, N PROPOSED 2-6'X6’

‘~- ------

L RCBC LEFT_EXTENSION

LOW FLOW BENCH X
(SEE ROADWAY,
DETAIL)

y (ROADWAY DETATL
AND PAY ITEM)
\§\\\\ RIP RAP - Jan \
CLASS T

" ’ o

Y 22°30" BEND
~ ) 4 4
~~-- REMOVE — 250
\"V“S\;V_\FONC DAM &3/ (ALONG
WooD

EXIST. GUARDRAIL
(TO BE REMOVED)
(TYP. AS SHOWN)

120°-00'-00"

\ RETAIN

EXISTING
2-6'X6" RCBC

+ STA. 42+18.50 \

\ \
\

8

96'-3"

. (ALONG € CULVERT)
T~

LOW FLOW
BENCH (SEE
~ ROADWAY

DETAIL)

PROP. GUARDRAIL -
(ROADWAY DETAIL
AND PAY ITEM)

W

PROPOSED 2-6'X6’
RCBC RIGHT EXTENSION

/

UNNAMED TRIBUTARY
TO PEE DEE RIVER

NOTES:

ASSUMED LIVE LOAD ---------- HL-93 OR ALTERNAT LOADING.

DESIGN FILL: ------ LEFT & RIGHT EXTENSION 30 FT.

FOR OTHER DESIGN DATA AND NOTES SEE STANDARD NOTE HEET.

3”& WEEP HOLES INDICATED TO BE IN ACCORDANCE WITH THE SPECIFICATIONS.
CONCRETE IN CULVERTS 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.

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 SHALL
BE PAID FOR BY THE CONTRACTOR.

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
\\\\ Y\ 4, SPLICES SHALL BE PAID FOR BY THE CONTRACTOR.
-7
Y %> Woob IF APPROVED BY THE ENGINEER, THE CONTRACTOR MAY USE THE EXISTING WINGS AS
+ < TEMPORARY SHORING FOR THE CONSTRUCTIONOF THE CULVERT EXTENSIONS. IN THIS CASE,
\ ‘ \ \ CUTTING THE “WINGS. THE WINGS MAY BE GUT EARIIER PROVIDED THE SLAS CONCRETE.
u H . TH Y U L v HE SL
FOR UTILITY INFORMATION, SEE UTILITY PLANS AND SPECIAL PROVISIONS. CUTTING THE WINGS. THE WINGS MAY BE CUT EARLIER PROVIDED THE SLAI
LOCATION SKETCH DOWELS SHALL BE USED TO CONNECT THE CULVERT EXTENSION TO THE EXISTING CULVERT
AS SHOWN. FOR NOTE REGARDING SETTING OF DOWELS, SEE SHEET SN.
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.
GRADE DATA LEFT EXTENSION _
TOTAL QUANTITIES - LEFT EXTENSION TOTAL QUANTITIES - RIGHT EXTENSION FOR CULVERT DIVERSION DETAILS AND PAY ITEM, SEE EROSION CONTROL PLANS.
ORADE PT.EL. @ STA. 42+18.50 -LZREV= = 269.21 NO PRECAST REINFORCED BOX CULVERT OPTION WILL BE ALLOWED
BED EL. @ STA. 42+18.50 -L2REV- = 219.52 CLASS A CONCRETE CLASS A CONCRETE :
ROADWAY SLOPES = 341 FOR SUBMITTAL OF WORKING DRAWINGS, SEE SPECIAL PROVISIONS.
BARREL ® 1.814 CY/FT 261.2  C.Y. BARREL @ 1.814 CY/FT 174.6 C.v. FOR FALSEWORK AND FORMWORK, SEE SPECIAL PROVISIONS.
GRADE DATA RIGHT EXTENSION
VINGS ETC 43 ey VINGS ETC 43 C FOR CRANE SAFETY, SEE SPECTAL PROVISIONS.
EESDELP;;Eik@3ZTsézi:7i§§ RPC- = ;ﬁf;ﬁ FOR GROUT FOR STRUCTURES, SEE SPECIAL PROVISIONS.
a a + a - - = a
ROADWAY SLOPES - EDGE BEAMS 0.6 C.r. EDGE BEAMS 0.6 C.r. BACKFILL WITH SELECT MATERIAL, CLASS VI MEETING THE REQUIREMENTS OF SECTION
' 1016 OF THE STANDARD SPECIFICATION.
SILLS 0.3 C.v. SILLS 0.3 C.Y.
CONSTRUCT THE REINFORCED CONCRETE BOX CULVERT AT STATION 41+47.20 -L2- AND
roTaL red o roTaL ses cy 42+18.50 -LEREV- WITH 4 INCHES OF CAMBER TO ACCOUNT FOR ANTICIPATED SETTLEMENT.
HYDRAULIC DATA ' o — NO WORK SHALL BE DONE ON THE CULVERT AT STA. 42+18.50 -L2REV- AND 41+47.20 -L2-
UNTIL THE AREA OF THE BOX CULVERT HAS BEEN UNDERCUT TO 5'BELOW CULVERT BOTTOM
o s e S S T T T
_ UITABL L, LY HE ELEV H H
FREQUENCY OF DESIGN FLOOD - 50 YEARS REINFORCING STEEL REINFORCING STEEL SULTABLE MATERIAL, PROPERLY COMPACTED TO THE ELEVATION OF 'THE BOTTOM Of
DESIGN HIGH WATER ELEVATION = 229.70 LEAST THE LIMITS OF THE BOX CULVERT INCLUDING THE WINGS.NO SEPARATE PAYMENT
ORAINAGE AREA - 530 ACRES BARREL 21549 LBS. BARREL 14524  LBS. WILL BE MADE FOR ANY TEMPORARY SHEETING, UNDERCUT.OR UNSUITABLE MATERIAL
REPLACEMENT AS REQUIRED TO CONSTRUCT THE PROPOSED CULVERT.PAYMENT IS INCLUDED
BASIC DISCHARGE (Q100) = 700 C.F.S IN THE LUMP SUM PRICE FOR CULVERT EXCAVATION.CONTRACTOR'S ATTENTION IS DRAWN
: STREAM SIDE ALSO.
OVERTOPPING DATA TOTAL 22300 LBS. TOTAL 15275 LBS. TRANSVERSE CONSTRUCTION JOINTS SHALL BE USED IN THE BARREL, SPACED TO
LIMIT THE POURS TO A MAXIMUM OF 70 FEET.LOCATION OF JOINTS SHALL BE SUBJECT
OVERTOPPING DISCHARGE = 2,000 C.F.S TO APPROVAL OF THE ENGINEER.
FREQUENCY OF OVERTOPPING FLOOD = 500 YEARS+ FOUNDATION COND. MAT'L 426 TONS FOUNDATION COND. MAT'L 285 TONS
OVERTOPPING FLOOD ELEVATION = 234.66
CULVERT EXCAVATION LUMP SUM CULVERT EXCAVATION LUMP SUM PROJECT NO. R-3421A
. 98'-0"+ . 205'-1% i RICHMOND COUNTY
+ —_— —_—
§_> Z_LZ_ STATION: 42+18.50-L2REV
'Lz?_E_\_’: _____________________________________ . SHEET 1 OF 9 41+47.20 -L2-
,."" ~~“~.~ pocuSianed by DocuSigned by: STATE OF NORTH CAROLINA
50°-0" 68'-0" : . 500" 70'-0 e 500" [ Pl [‘W’""”.i”‘” DEPARTMENT OF TRANSPORTATION
L.’ Seo FsBGADBDEfKQW“ "'l,,' EA6F79415Q@(W?’ iy, 0
L .~ < CARO %, R M CARO sy, RALEIGH
Lev . Sein.ne (I S®ValY
bty SEFEserY
..................................... a ~~“~’ e mmeemaa E: -..Q?.SEAL%.. ‘T'-_ E: ::.&SEAL&..’: ‘?-_ DOUBLE 6 FTn X 6 FTn
SR PR it B B T i 22005 ; § %1 031583 [gi
y . ; : A L5290 35, 2% isi | CONCRETE BOX CULVERT
G N &f N Ef L A Lm“bbg9 3&%/ ............ ng$
5 : 3 S Y e EXTENSTONS
303'-3"+ 7/23/2019 7/23/2019 o
EXISTING CULVERT - 120 SKEW
NATURAL GROUND
REVISIONS SHEET NO.
DRAWN BY : K. PUROHIT DATE : _4/2019 PROFILE ALONG G; CULVERT No| Bv DATE: N0y BY: DATE: el
DOCUMENT NOT CONSIDERED —
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ROADWAY FILL
1'-3~ SLOPE 3:1
4-#5 Gl BARS (L=

@ 3mers.—— 3-#6 S3 BARS (-0
I P—‘ @ 3”CTS.X e ple
N . : (ROOF SLAB)
Sl vy ik :on—m{:,. =~/ EXISTING
=1 3-#8 S2 BARS v/ CULVERT
WING SLOPE lo%/ \"[ 3 zol Zol B Coop ) e
Cd XX o0
FOR 30 FILL ~ TR Pl —— -
" : 1
== ol A8 N\ cos. ur. | 21
o G| -6 -0l 7 5|2
. _ 4 B2 BARS-FILL FACE elggz  LL 5| ORI {TYPY L2
| @ 2|7 0 GRADE 107 &|% . "4 B3BARS e =
| *4 Bl BARS-STREAM FACE D AH 38 N C] '-(:)J EACH FACE STAGGERED | 1 EL. 220.6 a |>_<
| » — SleEw Sl = | /26 DI @ |~
I o o P %< |8 | CONST.JT. [ V// 1-6"CTS.  #
| ) - ;Ii\_ N b b [ _______ |f/FLOOR SLAB) oy
] T '\;—._‘.3 | N T s f ('_."/\ l —_—— — —
1 R, O 3 o _ ———
- - \__ 3”@ WEEP HOLES N o A |
| \\ @ 10'-0" = CTS. N . - Sdé- \l_ 3-86 S3 BARS
! 3-#8 S2 BARS ~ nl | @ 3"CTS.
@ 5"CTS. % #4 Cl BARS ARE 6 BARS RUN 3
1"-0”
EXTERIOR WALL INTERIOR WALL
CONST. JT.
LEFT CULVERT EXTENSION SECTION NORMAL TO ROADWAY - WING - ?-- Y R,
S ———
4 , | WING
FOOTING
FLOOR FLOORA S
< SLAB SLAB
I\’
l_ 16'-2" _‘ DETAIL
8 " o CONNECTION OF WING FOOTING
= 6” BEVEL N S
1 (UPSTREAM END ONLY) & AND FLOOR SLAB WHEN SLAB
°° o) \ V ] N P
i el | el 2 a IS THICKER THAN FOOTING
A PARREL | P ro
Tg] \I 1
X © A
™ 5 @ . 6'-11/5" Jd L 6'-11/g" _ @ o
- . 14'-7//5" _ "
i, (o) (o) %bn o il
Y .Y _ =Y y Ty Y -
S — 1 — S PROJECT NO._ R-3421A
v ;,I N\ 1-0"x 1'-0"SILL fI : RICHMOND COUNTY
N X IN BARREL 1 X
| B v STATION: 42+18.50-L2REV-
SHEET 2 OF 9
[;M;w:b;, Sl STATE OF NORTH CAROLINA
INLET END ELEVATION NORMAL TO SKEW i, DEPARTMENT OF TRANSPORTATION
SRV K>
eSS
(LOOKING DOWNSTREAM) {gésuﬁ‘g , DOUBLE 6 FT.X 6 FT.
igh 03583 i2f | CONCRETE BOX CULVERT
'%?j\ .’°€4CI®’Q". @:' o
PR 120° SKEW
7 ',""lum\\““‘ LEF T EXTENSION
/23/2019
REVISIONS SHEET NO.
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60°-00"-00"

6~

15-#4 A400 @ 5'3/¢”CTS.

BOTT.OM OF SLAB (SPLAYED)

15-#4 A200 ®@ 533“CTS.
TOP OF SLAB (SPLAYED)

. "4 A205 THRU A208 @ 10'/5" CTS.

TOP OF SLAB (2 BARS/MARK)

-

SKEW TRIANGLE

19-#4 A200 @ 102" CTS. {'-"1'-0"
< o (TOP OF SLAB) DN R
o 5.
r/ | 7
\ 10'/> L
B T T 2 2 A N e Ny AN I [ I S N
$ S AT N N e N
\ < \
K, S </ /S ol |o
< < SMRE
3-#8 S2 @ 5"CTS.4A <| |< S
TOP OF SLAB \\ D 3-26 $3 @ 3CTS.
‘ TOP OF EDGE BEAM
STA. 42+18.50
e/ BARREL 1 /-LZREV-
E 120°-00"-00" 1
& —_
4 J 1’-0” S ¢ EXIST. CULVERT
80757301 1, 3 o< /
AOSNGT 22°-30-00 ——f\\ — — — S v, R N A W A —— -
S 4 J 4 TN () [ = N .
B4R %9//?"6‘7 BARREL 2 3 =
4449,(8' Q ) s
) S/ /s #4 B3 BARS ® 1'-0”CTS. - EACH o
/ AVAVAS FACE STAGGERED IN INT.WALL
o @)
(@)
I IS o| |3-#6 53 @ 3CTs:
S| |BOTT. OF EDGE BEAM
§ = ]
LEF """"""""""""""""""""
r
” T L
8 15-5 AR B S|% 2-%4_A455 ALONG SKEW
7. of 1900 Ile (BOTT. OF SLAB)
5 5, 70 @ 9/, CTS.
70p SZ 420448 (SPLAYED) 21-#*4 A400 @ 9'/,"CTS. #4 A406 THRU *4 A409 @ 9'/,"CTS. _
S(4Q @ 10/2" CTs. (BOTT. OF SLAB) BOTT. OF SLAB (2 BARS/MARK)
8 (SPLAYED)
lg,. o _
PROJECT NO._R-3421A
Ten . 25'-0" | 98'-0'3/¢"+ R
SZoy ) LEFT EXTENSION T EXISTING CULVERT g RICHMOND COUNTY
STATION: 42+18.50 -L2REV-
% #4 Cl BARS _
TO BE FIELD BENT SHEET 3 OF 9
MIN SPALSI CI\II-ZE?_%SNSGAFIT-IY = 1-11
a - - — STATE OF NORTH CAROLINA
LEFT EXTENSION - PLAN OF FLOOR SLAB s AR
vishna P. Sedai RALEIGH
EAcF7o4150psuanA I INIInyy,,
™ CAR, "o,'
i, | DOUBLE 6 FT.X 6 FT.
{ €n® 3 |CONCRETE BOX CULVERT
E 1583 ‘3§ o
2 om0 120° SKEW
“ong PRASK Y LEFT EXTENSION
7/23/2019
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9
4-#5 Gl @ 3"
CTS.-TOP OF ~

0)
~ > o 9//?0(.\]‘
HEAD WALL = “Top SKEW TRIANGLE
o)
~ ’LPOO

_ &
s o _ ’_ " 84448 | "
4 60°-00’-00 \ ) 15-#4 A300 @ 5Y,”CTS.
= SPLAYED AS SHOWN
m ~ SSo 15-%#4 A100 @ 4'/,"CTS.

) SPLAYED AS SHOWN

D
8‘» ¥ 21-24 A300 @ 9'/,”CTS. %4 A306 THRU A309 @ 9,“CTS.
< TOP OF SLAB I/« TOP OF SLAB

o /2" 3 BARS NARK)

\:—\\ 9|/2” ’ " ‘ "

py) 1'-6” 1'-0
(=

(@)

py)

=

b

—

—

wn

3-#8 S2 @ 5”CTS.
BOTT. OF ROOF SLAB

.

T U WS
\
N
o \
=3 3-#6 S3 @ 3"CTS.
/ SARREL 1 <9 BOTT. OF ROOF SLAB
S STA. 42+18.50
. -8 /-LZREV-
x4 o o . "
5075 04;0] " / Z 0 2 120°-00'-00 1
LS 4 22°-30"-00" r-orl | 0|2 € EXISTING CULVERT
L4 (]05 ® g1, e '_‘_‘_‘_‘_‘:‘_‘_‘_‘_‘_‘_‘:‘_‘.‘_|'_{' .- &|®» ZIZIZZ:ocs ~-ZZ/-cIZcoIs
RS Crs Fooooo | |1 . Sl khhke i [~ Smtllyslyslys s Soslesloslystyetostyeteeteebhpelplpels
R M“W/( o o I'-0” °|Z
/ O O ol <=
M M #
= ®4.B3 BARS @ 1'-0"CTS. - EACH o T
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o O
S¢S
<<
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______ e 1
o 8|/2” 8| " . ~
8077]5\#4 — </_2 S %
,5?44 0p4§00 @ 8" CTS. —
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0r~30°® 9l/,"CTs. (BOTT. OF SLAB) BOTT. OF SLAB (2 BARS/MARK)
48 (SPLAYED)
% #4 C1 BARS PROJECT NO.__ R-3421A
TO BE FIELD BENT . 25'-0" . 98'-0'Ye" * i
AS NECESSARY. lgg LEFT EXTENSION EXISTING CULVERT R I CHMOND COUNTY
(fpr 10,,
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oo,,," ""Iﬁ“ “‘\\‘
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ROADWAY SLOPE 3:1 16'-2"
——— 4-%5 Gl BARS
1/-3~ @ 3"CTS. l‘ .‘
e e (g\lpT SHOWN "IN PLAN VIEW) \ . \
| —3-76 3 BeRs e o} X o}
“e0e) ol i \-A scoe- N | @ 5”CTS. ® ®
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|
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L [
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NOTE:

FOR BILL OF MATERIAL AND BAR TYPES, SEE SHEET 8 OF 9
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BAR SCHEDULE
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WINGS
BAR | NO. |SIZE|TYPE| LENGTH |WEIGHT
H1 12 | #4 [ sTR | 10-10" 87
H2 4 24 | STR | 6'-3" 17
H3 20 | #4 2 37-3" 43
H4 4 24 | STR | 11°-3~ 30
H5 12 | #4 | STR | 20-10" | 167
H6 4 #4 | STR | 12'-5" 33
H7 20 | *4 3 3-3" 43
H8 4 | =4 |STR| 21°-1" 56
N1 4 #4 4 8'-8" 23
N2 4 %4 4 g'-2" 22
N3 4 #4 4 7'-8" 20
N4 4 #4 4 7'-1" 19
N5 4 %4 4 6'-6" 17
NG 4 #4 4 5-11" 16
N7 4 #4 4 5-5" 14
N8 6 %4 4 8'-8" 35
N9 6 # 4 8'-3" 33
N10 6 #4 4 7'-9” 31
N11 6 #4 4 7-4" 29
N12 6 #4 4 6'-9” 27
N13 6 #4 4 6'-3" 25
N14 6 #4 4 59~ 23
N15 6 #4 4 5-3" 21
T1 6 | *5 |STR | 12'-9” 80
T2 6 | *5 |STR | 22'-6" 141
V1 4 ¢4 | STR | 6'-8" 18
V2 4 s4 | STR | &'-2" 16
V3 4 s4 | STR | 5-7~ 15
V4 4 s4 | STR | 5-0” 13
V5 4 #4 | STR | 4'-5" 12
V6 4 24 | STR | 3-10" 10
V7 4 84 | STR | 3-3~ 9
V8 6 54 | STR | 6'-8" 27
V9 6 #4 | STR | 6'-3" 25
V10 6 %4 | STR | 5-9~ 23
Vil 6 #4 | STR | 5-3 21
V12 6 #4 | STR | 4'-9~ 19
V13 6 #4 | STR | 4'-3" 17
V14 6 #4 | STR | 3-9~ 15
V15 6 =4 | STR | 3'-3" 13
Z1 4 #4 5 4'-9” 13
Z2 4 #4 5 4'-6" 12
Z3 4 #4 5 4'-3" 1
Z4 4 #4 5 3-11" 10
Z5 4 #4 5 3-7" 10
76 4 #4 | 5 3-3" 9
Z7 4 #4 | 5 2'-11" 8
Z8 6 t4 | 5 4'-10" 19
Z9 6 #4 | 5 4'-7" 18
Z10 6 t4 | 5 4-3" 17
Z11 6 #4 | 5 4'-0" 16
Z12 6 #4 | 5 3-9” 15
713 6 24 | 5 3'-6" 14
714 6 24 | 5 3-2" 13
Z15 6 #4 | 5 2'-11" 12
REINFORCING STEEL 1502 LBs.
FOR 4 WINGS
CLASS A CONCRETE
4 WINGS 25.4 C.Y.
2 HEADWALLS 1.5 C.Y
2 END CURTAIN WALLS 1.7 C.Y
TOTAL 28.6 C.Y.

BAR SCHEDULE
LEFT CULVERT EXTENSION
BAR NO. |SIZE|TYPE| LENGTH [WEIGHT] BAR NO. |SIZE | TYPE| LENGTH |WEIGHT
Al 364 #4 1 6'-0" 1459 A307 2 #4 STR 8'-4" 11
A2 364 #4 1 4'-9” 1155 A308 2 #4 STR 5-6" 7
A309 2 #4 STR | 2'-10” 4
A100 | 196 #4 STR 13'-8" 1789
A101 2 #4 STR 12-7" 17 A400 [ 175 #4 STR 13'-8" 1598
A102 2 #4 STR 10'-0" 13 A401 2 %4 STR 13'-4" 18
A103 2 #4 STR 7'-8" 10 A402 2 %4 STR 10°-7" 14
A104 2 #4 STR 5-3" 7 A403 2 #4 STR 7'-10" 10
A105 2 #4 STR 2'-9” 4 A404 2 %4 STR 5-2" 1
A106 2 #4 STR 11'-8” 16 A405 2 #4 STR 2'-4" 3
A107 2 #4 STR 9'-2” 12 A406 2 24 STR 11'-0” 15
A108 2 #4 STR 6'-9” 9 A407 2 24 STR 8'-4" 11
A109 | 2 *4 | STR | 4'-3" 6 A408 | 2 #4 | STR| 5'-6" 7
A110 2 #4 | STR 1"-10" 2 A409 2 #4 | STR| 2'-10” 4
A200 | 160 #4 STR 13'-8” 1461 Bl 288 #4 STR 8'-1" 1555
A201 2 #4 STR 11'-8" 16 B2 364 #4 STR 5'-4" 1297
A202 2 #4 STR 8'-8" 12 B3 288 #4 STR 8'-1" 1555
A203 2 #4 STR 5'-7" 7
A204 2 #4 STR 2'-T7" 3 Cl 408 #4 STR | 25'-9” 7018
A205 2 #4 STR | 10'-11" 15
A206 2 #4 STR 7'-10" 10 D1 28 #6 | STR 2'-6" 105
A207 2 #4 | STR 4'-10" 6 D2 4 #6 STR 1'-11" 12
A208 2 #4 | STR 1'-10" 2
Gl 4 #5 STR 15-9” 66
A300 | 175 #4 STR 13'-8” 1598
A301 2 #4 STR 13'-4" 18 S2 6 #8 | STR 15-9 252
A302 2 #4 STR 10°-7 14 S3 12 %6 STR | 15'-9” 284
A303 2 #4 STR 7'-10" 10
A304 2 #4 STR 5-2" 7
A305 2 #4 STR 2'-4" 3
A306 2 #4 STR 11'-0" 15
REINFORCING STEEL = 21549 LBS.
BAR SCHEDULE
RIGHT CULVERT EXTENSION
BAR NO. |SIZE|TYPE| LENGTH [WEIGHT] BAR NO. |SIZE | TYPE| LENGTH [WEIGHT
Al 244 %4 1 6'-0" 978 A400 | 112 #4 STR 13'-8" 1022
A2 244 #4 1 4'-9” 774 A401 2 %4 STR 12'-1" 16
A402 2 %4 STR 10'-9” 14
A100 | 125 #4 | STR 13'-8" 1141 A403 2 #4 | STR 9/-4" 12
A101 4 #4 STR 11'-0” 29 A404 2 # 4 STR 8'-0" 11
A102 4 #4 STR 8'-1" 23 A405 2 %4 STR 6'-7" 9
A103 4 #4 STR 6'-1" 16 A406 2 #4 STR 5-3" 7
A104 4 #4 STR 3'-8" 10 A4O7 2 #4 STR 3-10" 5
A408 2 #4 STR 2'-6" 3
A200 | 101 %4 STR 13'-8” 922
A201 2 #4 STR 11-11" 16 Bl 194 #4 STR 8'-1" 1048
A202 2 #4 STR 10'-5" 14 B2 244 #4 STR 5'-4" 869
A203 2 #4 STR 8'-11" 12 B3 194 #4 STR 8'-1" 1048
A204 2 #4 STR 7'-5" 10
A205 2 #4 STR 5-11" 8 Cl 272 #4 STR | 25'-9” 4679
A206 2 #4 STR 4'-4" 6
A207 2 #4 | STR 2'-10" 4 D1 28 #6 | STR -6 105
D2 4 #6 STR 1'-11" 12
A300 | 112 #4 STR 13'-8" 1022
A301 2 #4 STR 12°-1" 16 Gl 4 #5 STR 15'-9” 66
A302 2 #4 STR 10'-9” 14
A303 2 #4 STR 9'-4" 12 S2 6 #8 |[STR 15-9” 252
A304 2 #4 STR 8'-0" 11 S3 12 %6 STR | 15'-9” 284
A305 2 #4 STR 6'-7" 9
A306 2 #4 STR 5-3" 7
A307 2 #4 STR 3'-10" 5
A308 2 #4 STR 2'-6" 3
REINFORCING STEEL = 14524 LBS.
SPLICE LENGTH CHART
BAR SIZE LENGTH
DRAWN BY : K. PUROHIT DATE : _4/2019 Cl1 *4 r-11"
CHECKED BY : A. SORSENGINH DATE : _4/2019
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PERMANENT LOAD FACTORS:

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

LOAD TYPE F£g¥BR F;%QER
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
WA 1.00 --

NOTES:

BOX 1 BOX 2

LRFR SUMMARY

(LOOKING DOWNSTREAM)

STRENGTH I LIMIT STATE
MOMENT SHEAR
a a > o S
o | & | B e = 2.+
2| ¢ | ¢ B S5
S< | = - : - s | © : . 82
O &) &) (@) =z Zw=Z o @) = Zw=z
o >= = = o < =z = uj < O
=QO HH H Sl == H Sl =S
53 e < S LiS Qe < S WS Qe
O S X o @ o~ o o hoa) o~ o
PERMANENT LOAD RATING @ 1.15 1.33 1 BOTTOM SLAB 6.00 1.15 1 EXTERIOR WALL 1.11
6'-0” (TYP.)

RATING FACTORS ARE BASED ON THE STRENGTH I LIMIT STATE.
THE EFFECTS OF LIVE LOAD ON DESIGN AND LOAD RATING MAY BE
NEGLECTED FOR CULVERTS WITH CERTAIN FILL DEPTHS DESCRIBED
IN THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS.

CULVERTS WITH NEGLIGIBLE LIVE LOAD SHOULD BE LOAD RATED FOR

PERMANENT LOADS ONLY IN ACCORDANCE WITH THE AASHTO MANUAL
FOR BRIDGE EVALUATION.

PROJECT NO._R-34Z21A
RICHMOND COUNTY

STATION: 42+18.50 -L2REV-
41+47.20 -L2-

SHEET 9 OF 9
Do§smmdbw . STATE OF NORTH CAROLINA
EWWW’- Secdo DEPARTMENT OF TRANSPORTATION

EhorTo R Tt RALEIGH
s“;?:\.‘{\,,g.‘;{f 0 /Z'&%
§ Svseg7 STANDARD
FR_SUMMARY FOR

PeoaeiSf | REINFORCED CONCRETE
BOX CULVERTS
T &

RIGHT EXTENSION

7/23/2019

LEF

ASSEMBLED BY : K.PUROHIT DATE : 4/2019

CHECKED BY A. SORSENGINH DATE :4/20I19 REVISIONS SHEEthO.
NO.| BY: DATE: NO.| BY: DATE:

DRAWN BY : TMG  3/16 DOCUMENT NOT CONSIDERED ToTA

CHECKED BY : THC 7/7 FINAL UNLESS ALL ‘ﬂ 3 SHEETS

DESIGN ENGINEER OF RECORD: _K.PUROHIT DATE :5/2019 SIGNATURES COMPLETED |2 7)) 9

23-JUL-2019 13:23

P:\Structures\Final Plons\414_019_R3421A_SMU_CU_.09.dgn

ksedai

STD. NO. LRFRY




DocuSign Envelope ID: A3C2DB2C-DC39-41CC-A49C-63EA85A734C6

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

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 6O - - - 24,000 LBS.PER SQ. IN.
CONCRETE IN COMPRESSION - - - - - - - - - - - - 1,200 LBS. PER SQ. IN.
CONCRETE IN SHEAR - - - - - - - - - - - - - - - - SEE A.A.S.H.T.O.
STRUCTURAL TIMBER - TREATED OR UNTREATED
EXTREME FIBER STRESS - - - 1,800 LBS.PER SQ. IN.
COMPRESSION PERPENDICULAR TO GRAIN
OF TIMBER - - - - - 375 LBS. PER SQ. IN.
EQUIVALENT FLUID PRESSURE OF EARTH - - - - - 30 LBS. PER CU. FT.
(MINIMUM)

MATERIAL AND WORKMANSHIP:

EXCEPT AS MAY OTHERWISE BE SPECIFIED ON PLANS OR IN THE SPECIAL
PROVISIONS, ALL MATERIAL AND WORKMANSHIP SHALL BE IN ACCORDANCE WITH
THE 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.

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 ¥4”WITH THE FOLLOWING EXCEPTIONS:
TOP CORNERS OF CURBS MAY BE ROUNDED TO 1Y/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 1:2 CEMENT MORTAR.

STANDARD NOTES

ALLOWANCE FOR DEAD LOAD DEFLECTION, SETTLEMENT,
ETC. IN CASTING SUPERSTRUCTURES:

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

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

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

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

REINFORCING STEEL:

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

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

STRUCTURAL STEEL:

AT THE CONTRACTOR’S OPTION, HE MAY SUBSTITUTE "“@ SHEAR STUDS FOR THE
¥4" @ STUDS SPECIFIED ON THE PLANS. THIS SUBSTITUTION SHALL BE MADE AT
THE RATE OF 3 - 7”@ STUDS FOR 4 - ¥, @ STUDS, AND STUD SPACING CHANGES
SHALL BE MADE AS NECESSARY TQ PROVIDE THE SAME EQUIVALENT NUMBER OF %g”@ 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”0OR 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 LSH
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