3

V.

For the best experience, open this PDF portfolio in
Acrobat X or Adobe Reader X, or later.

Get Adobe Reader Now!



http://www.adobe.com/go/reader


DocuSign Envelope ID: AAA130AC-665A-4842-A2EC-007D0796D67D

BM #7:174.88' LT. OF STA.111+15.12 -BL-, EL. 148.87 F.A. PROJ. NO. STPNHS-0070(117)
| “ \ \ NOTES
§ - ) \ ASSUMED LIVE LOAD ---------- HL-93 OR ALTERNATE LOADING. FOR CULVERT DIVERSION DETAILS AND PAY ITEM, SEE EROSION CONTROL
N X \ \ PLANS.
- \ | DESIGN FILL----------------- 21 FT.
% | | A 3 FOOT STRIP OF FILTER FABRIC SHALL BE ATTACHED TO THE FILL FACE
o ’ » ) ) ) FOR OTHER DESIGN DATA AND NOTES SEE STANDARD NOTE SHEET. OF THE WING COVERING THE ENTIRE LENGTH OF THE EXPANSION JOINT.
— \ \
WOODS | | 3”@ WEEP HOLES INDICATED TO BE IN ACCORDANCE WITH THE EXCAVATE 1 FT.BELOW CULVERT AND FOOTINGS AND REPLACE WITH
) ) SPECIFICATIONS, FOUNDATION CONDITIONING MATERIAL IN ACCORDANCE WITH SECTION 414 OF
x \ \ THE STANDARD SPECIFICATIONS.
— \ T CONCRETE IN CULVERTS TO BE POURED IN THE FOLLOWING ORDER:
’ N SCOUR PROTECTIONS ARE REQUIRED AT BOTH INLET AND OUTLET OF THE
PC STA. 26+33.74 -Ye- X i I . WING FOOTINGS AND FLOOR SLAB INCLUDING 4”0F ALL CULVERT.DO NOT PLACE RIP RAP ABOVE THE STREAM BED.
T VERTICAL WALLS.
¢ -ve- M T THE SCOUR CRITICAL ELEVATIONS ARE THE AS-BUILT BOTTOM OF BOX
) T ) 2. THE REMAINING PORTIONS OF THE WALLS AND WINGS FULL CULVERT ELEVATIONS.SCOUR CRITICAL ELEVATIONS ARE USED TO MONITOR
[ I T HEIGHT FOLLOWED BY ROOF SLAB AND HEADWALLS. POSSIBLE SCOUR PROBLEMS DURING THE LIFE OF THE STRUCTURE.
f\\\‘ ~~~~~ //7”/// T THE RESIDENT ENGINEER SHALL CHECK THE LENGTH OF CULVERT BACKFILL HIGH FLOW CULVERT BARREL WITH NATURAL BED MATERIAL TO
— T BEFORE STAKING IT OUT TO MAKE CERTAIN THAT IT WILL SILL HEIGHT.
I /%/,///// PROPERLY TAKE CARE OF THE FILL.
+ ’ B §2} FOR SUBMITTAL OF WORKING DRAWINGS, SEE SPECIAL PROVISIONS.
T L\ DIMENSIONS FOR WING LAYOUT AS WELL AS ADDITIONAL
; o N REINFORCING STEEL EMBEDDED IN BARREL ARE SHOWN ON WING FOR FALSWORK AND FORMWORK, SEE SPECIAL PROVISIONS.
8310 — SHEETS.
\\\\\\\+\\ o~ FOR CRANE SAFETY, SEE SPECIAL PROVISIONS.
~—107°-00"-00" " AT THE CONTRACTOR’S OPTION, HE MAY SPLICE THE VERTICAL
Ps T REINFORCING STEEL IN THE INTERIOR FACE OF EXTERIOR WALL FOR GROUT FOR STRUCTURES, SEE SPECIAL PROVISIONS.
N D Pyl — ABOVE LOWER WALL CONSTRUCTION JOINT. THE SPLICE LENGTH
“z\%) = * +\ SHALL BE AS PROVIDED IN THE SPLICE LENGTH CHART SHOWN
. 96, ON THE PLANS.EXTRA WEIGHT OF STEEL DUE TO THE SPLICES
o | L\ ~J0~ T SHALL BE PAID FOR BY THE CONTRACTOR. TOTAL STRUCTURE QUANTITIES
PROPOSED DOUBLE e — s
Avlb=o g STEEL IN THE BOTTOM SLAB MAY BE SPLICED AT THE
71 9TRERE “ﬂlﬂhxokNJ—i\“‘ | PERMITTED CONSTRUCTION JOINT AT THE CONTRACTOR'S OPTION. CLASS A CONCRETE
) EXTRA WEIGHT OF STEEL DUE TO THE SPLICES WILL BE PAID BARREL ®  2.794  CY/FT 513.7 C.y.
8 FOR BY THE CONTRACTOR.
= WING ETC. 43.2 C.Y.
5 | f TRANSVERSE CONSTRUCTION JOINTS SHALL BE USED IN THE
S H BARREL, SPACED TO LIMIT THE POURS TO A MAXIMUM OF 70 STLL 2.3 C.Y.
3 L CULVERT | | FEET. LOCATION OF JOINTS SHALL BE SUBJECT TO APPROVAL OF
¢ STA. 26+21.25 -Y6- | ’ THE ENGINEER. TOTAL 559.2 CLy.
= |
% H THE CONTRACTOR SHALL PROVIDE INDEPENDENT ASSURANCE SAMPLES
> ‘ OF REINFORCING STEEL AS FOLLOWS: FOR PROJECTS REQUIRING RELNFORCING STEEL e 124
S / UP TO 400 TONS OF REINFORCING STEEL, ONE 30 INCH SAMPLE BARREL , LBS.
- | OF EACH SIZE BAR USED, AND FOR PROJECTS REQUIRING OVER > 708
S WooDS u / 400 TONS OF REINFORCING STEEL, TWO 30 INCH SAMPLES OF WINGS ETC. , LBS.
" : EACH SIZE BAR USED. THE BARS FROM WHICH THE SAMPLES ARE TOTA 29,435
3 ig / TAKEN MUST THEN BE SPLICED WITH REPLACEMENT BARS OF THE OTAL i LBS.
2 | / SIZE AND LENGTH OF THE SAMPLE, PLUS A MINIMUM LAP SPLICE CULVERT EXCAVATION —— LUMP_SUM
5 PROPOSED GUARDRAIL (TYP.) ' OF THIRTY BAR DIAMETERS.
= (ROADWAY DETATL & PAY TTEM) ﬁk— / FOUNDATION CONDITIONING MATERIAL 264 TONS
¥ \ | HYDROGRAPHIC DATA REMOVAL OF EXISTING STRUCTURE --- LUMP SUM
2 ﬁ DESTIGN DISCHARGE & 'vvuvevenononecananns = 400 CFS
© R / FREQUENCY OF DESIGN FLOOD +evevuoannnn = 50 YRS.
9 3 DESIGN HIGH WATER ELEVATION .......... = 146.3 FT.
- / DRAINAGE AREA L v vvveenenanananananans = 1.53 SQ. MI.
© ﬁ§ / BASE DISCHARGE (Q100) ¢ .0 oo uonononsnn. = 490 CFS
e | y / BASE HIGH WATER ELEVATION ....ovevo... = 147,05 FT.
O
3 I HEREBY CERTIFY THESE PLANS
o OVERTOPPING FLOOD DATA RE THE ASTBUTLT BLANS
[= | / OVERTOPPING DISCHARGE v vvevovenonann. = 800 CFS
3 3 Q FREQUENCY OF OVERTOPPING FLOOD ....... = 500+ YRS.
e #§ - / N OVERTOPPING FLOOD ELEVATION ...ovew..s = 151.0 FT.
o] / =
o .
5| NOTE: FOR UTILITY INFORMATION, SEE UTILITY ! / o -Yo- PROFILE DATA
Z PLANS AND SPECIAL PROVISIONS. ‘ v PVI STA.23+10.00 -Y6-
N = / PVI EL.= 180.40
e VC = 600.00
|
> LOCATION SKETCH gl = +3.3426%
> a a
5 2 = -3.7112%
S GRADE POINT ELEVATION ®@ 26+21.25 -Y6- = 168.85 J
o BED ELEVATION ®@ 26+21.25 -Y6- = 138.15
% ROADWAY SLOPES = 3:l
8
e
o
S PROJECT NO.__ W-5I07
o 6'-T7"+ 4'-1"+ 6’'-3"+ =27+
S
é’ B 4]./_Olli L 15/—5”i L 37/—9”i 3 ‘A]-2/_4//i‘A 22/—7”i B‘A ﬁO/_OZA 40/—1]_”i L ].6/_4”i e 20/_8”i JOHNSTON COUNTY
c - -t -t el e - S N A -t il
+ 2 + - -
. STATION: 26+2l.25 -Yb
mn
= SHEET 1 OF 7
§ FL. 146.0% STATE OF NORTH CAROLINA
3 / DEPARTMENT OF TRANSPORTATION
6 -1 7T =~ “““\mmn,,,," RA L E I GH
g J/ roaaror— N oot CARO e, T
: i I A o F e TR BARREL STANDARD
+ I CATER
T EL.142.0% FL.140.0* forioan T %

22 oo 1990 EL. 140.0¢ EL. 145.0 N 1EL,.139.,0i i LI DOUBLE 9 FT.X 3 FT.
<3 Ed FL. 1410 EL. 140.0+ O eSS CONCRETE BOX CULVERT
S, 98 EL.138.0¢% EL.139.0= %30y OINE S %S .

‘Q’ $ 0 g El_. 138:Oi "'0,,',,1,4. de Q‘“\\\\“‘ 90 SKEW

o< o "™

S 3 § };’ ASSEMBLED BY : | :-Sd- ISF;)AZE()LLTAIM DATE : _ 03/14 11/20/2014

- = : «A. d€ . _03/14
[C)EEICGKNEDENBGYINI-EER DATE SPECIAL PROF I I—E AI—ONG q:_ CUI—VERT Ml ENGINEERING REVISIONS SHEET NO.
OF RECORD : _P.A.de PAOLI DATE : _03/14 1011 Sé:;llﬁELngl_liDlT\:\éIEZ,7S68gTE1OO N BY: DATE:  |No| BY: DATE: C-24
DRAWN BY : __ R.W. WRIGHT DATE : JULY. 1990 | S TANDARD (919) 851-6606 1 3 SEETS
CHECKED BY : D.A. GLADDEN DATE : JULY. 1990 FIRM PE NUMBER : P-0671 2 dl, 36
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4-#5 (Gl @

ROADWAY WIDTH

3“CTS. (TYP.) - "
¢ -ve- ROADWAY FILL SLOPE 3:l
1» 43—” /_ 17-3" - 20’ -4" _
S M
"’l WY/ TR 1] . WITRTTTT
esee N ROADWAY FILL SLOPE 3 9 &1— eoee 5 6" BEVEL 93
WING SLOPE ) UPSTREAM END ONLY Pl
5 : ‘
KN ? S ' ™ / N (1 T\ :
6" T —T 3-#8 52
i - ~5 e CONST. JT. BARS (TYP.) | o o '
i %6 Bl BARS e| ™ GRADE -0.160%,  &|9Y | " 90 - | 30 - ¥
! -t > <t ZE <, < : N >
! FILL FACE o|Eu 0[O0 #G Bl BARS ! S S
. —~|2 —|o ~~ - . 18'-8" | s
I &) (:}:)_I Ol 5 EACH FACE | - o > O
i ° "6 Bl BARS ‘o 5 (/)H:J ELEV. 138.15 ° N gi © i 11/, 16°-9~ 11!/ ér
| STREAM FACE BN <3 — | 2 o | — fl
I K y @« Y CONST. \.JT,.‘\1 I o) o
4|'———I ——————————————————— o ettt ettt ‘___m ————————————————————— {[ ——————————————————————————————————————— qr----- - - oo oo I——':' Y Y Y
: : x| : : ‘c,>I !
R S I j SR SR Lo = A
: . : o -
i j.QT L 3”@ WEEP HOLES @ 10'- 0" * CTS. i fl N
1 — 1 Y
EXTERIOR WALL INTERIOR WALL END ELEVATION
CULVERT SECTION NORMAL TO ROADWAY o
A / A
EXTERIOR WALL —F . y %o“iEEE%OEENG
N RS FELT TO
" | 40" 40" e PREVENT 17-Q
= = TI_. ’/—SILL Ir/ \—SILL Zo“ l —
- 8r-0” = J96°-10" . eL < =g DOWELS (TYP)¥
- - -] - Y
5 | . 367-*6 Al @ 6”CTS.CORNER BARS EACH __ _184-%6 A2 @ 1"-0”CTS. CORNER BARS EACH_ | 5" w6 DI DOWELS } R R - - » - #6 D2 DOWELS ST IF &
EXTERIOR WALL (SEE BARREL SECTION) EXTERIOR WALL (SEE BARREL SECTION) = = - v T
N \\FLOOR SLAB mT 2 LAYERS OF 30 LB.ROOFING
. . FELT TO PREVENT BOND (TYP.)
(Q\] N
il il 2 ELEVATION SECTION THROUGH STLL
N — & o i dr % DOWELS MAY BE PUSHED INTO GREEN CONCRETE
A T U Y . AFTER SLAB HAS BEEN FLOAT FINISHED.
) ~N ¥ HzzA=cc o ——— o\ o] REEEEE -7
T == T e CULVERT SILL DETAILS
R << 184770 BL@ 107 i | (LOOKING DOWNSTREAM)
% 0 CTS. (FILL FACE) .
- S| v | D :
= ] V< ! I HEREBY CERTIFY THESE PLANS
= Ole & : olp | 184-%6 Bl @ 1'-0” ! WING FOOTING ARE THE AS-BUILT PLANS
3 L V| 3 L | ] - =1
S = N Ple . =|p  CTS.(STREAM FACE) . ‘\ ,
|D_:| —|xr < N d — O < 2 | : /\/
0 els 5 7l elz2 28 : N
~| 3-%8 S2 @ 5”CTS. —|© = a| S N ] i CONST. JT.
w BOTTOM OF o Clz 3 JI= Jles et ! < 1
% ROOF SLAB g = s o S 4 e\ - =  pge==se----cede-e--oooon
S >|5 ©lS NS ©lZ i ; Vool R
- - HEE 107°-00’-00 iz : < /‘ I /I
L ol F °-00"-00" ol — SYMM. ABOUT ! oM A r V
= - Bk L CULVERT : \(?TOYP_?O 00 ZFLOOR SLAB —_ | FLOOR SLAB T
- 1L O r 7 - ~d 7
s o St R \ I ¥ i WING FOOTING
B 5 I ettt B © ' i il C CULVERT N DETAIL PROJECT NO. W-510T
| —_—
4-#5 Gl @ 3"CTS. !
, S Vst zov2125 ve- R CONNECTION OF WING FOOTING JOHNSTON ___ county
- - I
T -ve- CTS. (EACH FACE) i AND FLOOR SLAB WHEN SLAB STATION: 26+21.25 -Yb-
|
"\ "\ \ "\ "\ ' IS THICKER THAN FOOTING SHEET 2 OF 7
5 | L 184-#6 A100 BARS @ 1’-0”CTS. - B 184-#6 A200 BARS @ 1’-0”CTS. 5 STATE OF NORTH CAROLINA
- (BOTTOM OF ROOF SLAB) o o (TOP OF FLOOR SLAB) - DEPARTMENT OF TRANSPORTATION
RA
5 | L. 367-#6 A300 BARS @ 6”CTS. o o 367-#6 A400 BARS @ 6”CTS. N W2 W4 i, o
~ (TOP OF ROOF SLAB) o o (BOTTOM OF FLOOR SLAB) - \ ?ﬁ?@\‘ﬁ%jﬂ% BARREL STANDARD
5.5 DF ...%72E o ‘5..' 3
¢ -Y6- £ o§§;q§9 : DOUBLE 9 FT X 9 FT
PART PLAN-ROOF SLAB PART PLAN-FLOOR SLAB \ - °
\ Sy CONCRETE BOX CULVERT
ASSEMBLED BY : _dJ.S.ISRAELNAIM DATE : gg/lj 11/20/2014
. _P.A, PA . /1
[C)EEICGKNEDENBGTNI-EER s R SPECIAL W1 \ W3 4 Ml ENGINEERING REVISIONS SHEET NO.
OF RECORD : _ P.A.de PAOLI DATE ¢ _ 03/14 - 1011 SS:&HEST\:X%%%THOO NO.|  BY: DATE: No|  BY: DATE: C-25
. } . =1 1] @ TOTAL
i SIS O S | STANDARD WINGWALL KEY N 4 36
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20’

_4//

-t L
1= 10-#4 C1 BARS @ 2°-0”CTS. ( TOP OF ROOF SLAB ) 17-2"
-t —d - L
10// 8// 9/_0// 10//
-t -t -g—b-t gt L
6" 9-#4 C1 BARS @ 1-0”CTS. (TYP.) 6"
g rg—|
(BOTTOM OF ROOF SLAB )
. 2“HIGH BEAM BOLSTERS #4 C1 IN
#6 Al BARS @ 6" (B.B.) @ 4'-0"CTS. . lJ #6 A300 BARS @ 6" [ TOP CORNERS
N|O /
I 1 \ 7 —1
_L - L L L J L L L L L
> Y ¥ e
:_| l | 2 ) 2 8 2 2 2 2 2 2 2 [} 2 [}
X — : A A
-1 Cox 8/ HIon CONST. T L & / 5 N - Z"i
[ C.H.C.L. " “6 AIO0 BARS @ 1'-0” ' i
| a7 TvP. JT- ; i i i
27 CL.
— je——
(TYP.) "
[ o Q d
» < [
L
S ok ok
W © ©
#6 Bl BARS *6 Bl BARS ; - >
@ 1/_O// o - E— 3 \' o \I
|5 o e c
0 I P ~ V) e W
K — o &
= 3" @& WEEP HOLES (TYP.) C 0 e
~ J‘ ° &) 8 o ) 8
& v 1oL N
) S © I O
. E— L
J X I P L2rcL.
g (TYP.)
j 1/_0//
L R—
(V2]
% Y
[ | | [ | ‘ . ” |
© b |/ " HIGH N _Iu N #6 AZOO BARS @ ]. O N o - '
1 b N O ~ T 7 o o T 1 Z-Oi
! [ Cnd .
\ %_T T L J ) L J L J L J L J L J : L J L J L J L J L J L J L J
N 1
P | ¢ e—— PERMITTED CONST. JT. |
— | N
vy P~ : . . - . . 1
%Td #6 A400 BARS @ 6”J \
%6 A2 BARS @ 1/-0" #4 C1 IN BOTTOM
o Az BARS 10 6" 9-#4 Cl BARS @ 1'-0"CTS. (TYP.) 6" CORNERS
[ — -t g—|
(TOP OF FLOOR SLAB )
1/-2" 10-#4 C1 BARS @ 2/-0”CTS. (BOTTOM OF FLOOR SLAB ) 17-2"
il -

RIGHT ANGLE SECTION OF BARREL

THERE ARE 94 “'C”” BARS IN SECTION OF BARREL.
% ALL CONTINUOUS HIGH CHAIR UPPERS (C.H.C.U.) @ 3'-0"CTS.

DRAWN BY :

J.S. ISRAELNAIM

CHECKED BY

P.A. de PAOLI

DESIGN ENGINEER OF RECORD :

P.A. de PAOLI

paTE ; 03714
paTE ; 03714
pATE ; 03714

BAR TYPES BILL OF MATERIAL
BAR | NO. |SIZE | TYPE| LENGTH |WELIGHT
ALL BAR DIMENSIONS ARE OUT TO OUT. R R : e T 5365
A2 | 368 | 6 5 7-2 | 3,961
MO0 | 184 | 6 | STR| 20-0" | 5527
— A200 | 184 | 6 | STR| 20-0" | 5,527
A300 | 367 | 6 | STR| 20-0" | 11,025
VERTICAL LEG . A400 | 367 | 6 | STR| 20-0" | 11,025
NN
) ©|© Bl |1104| 6 | STR| 11'-3” | 18.655
|3
Cl | 658 | 4 | STR| 27-9” | 12,197
6"R \
) D1 6 6 | STR| 2-1" 19
D2 6 6 | STR | 3-7 32
Al
’_ |/ u
A2 2'-10Y/4 Gl 8 5 | STR | 20-0" 167
¥ 6 8 | STR | 20-0" | 320
REINFORCING STEEL 76,724 LBS
SPLICE LENGTH CHART
BAR | SIZE | SPLICE LENGTH
A300 | *6 27-9"
7400 | *6 279"
B1 6 279"
Cl w4 1'-9”
PROJECT No.__ W-5I0T'
JOHNSTON COUNTY

STATION: 26+21.25 -Yb-

SHEET 3 OF 7

Do\’: ‘{qﬁé’}.by_"ﬁqz ., l',’
[ &.S(VS. S%‘\'r "’g
DFurQ%ﬂzEASFEa&L ( !
027799

LT
[/
gy ™

" ™

11/20/2014

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

RALEIGH

TYPICAL SECTION

DOUBLE 9 FT. X 9 FT.
CONCRETE BOX CULVERT

Ml ENGINEERING

1011 SCHAUB DRIVE, SUITE 100 fno.

RALEIGH, NC 27606
(919) 851-6606

FIRM PE NUMBER : P-0671

REVISIONS SHEET NO.
BY: DATE: NO.  BY: DATE: C-26
9 3 SEETS
2 dl, 36
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3-#5 71 3-*5 72 3-%4 73 3-%4 74 3-*4 75 3-%4 76 L3 3 5-#4 712 5-%4 711 5-*4 710 5-*4 79 5-*5 78 3-*5 77
“Z'"BARS @ 1'-0”CTS. - TOP OF FOOTING “Z'"BARS @ 1'-0"CTS. - TOP OF FOOTING
#5 T1 #5 T2
3 1 1 I 1 i
@ i
, Ty oo NI ,
346 Sk N\l A \ N ]| o) P n| o) -~ NI5 ¢ NSZi—/ 3¢ six
~o L ey e I S —— g = s < —-—-m|= ___________________________ o -
ST ——— il it b fob [ . + | | I - .
Y ~ - P
o
o 72 lereL.
g 3 2vcL. | |
=— € 17EXP.JT. € 17EXP. JT.—4
B ].7/_0” 27/_0” - q
‘ o A
BV BARS —
/g. E
5 © <——“'N"" BARS
L_IO qd o
% S1 AT BOTTOM OF FLOOR o
SLAB AND FOOTING . c|S  STREAM
e »|=  FACE —=1 1
12 | <
o | <——FILL FACE
EE d e
¥ | “Z'" BARS
CONST.
JT. X |
Y .-l. . Ol o
: A M J
PLAN WI PLAN W2 ! = — |
. C | f |
€e)
: : L
v : “T" BARS
™ (TYP.)
96"  2-%4 V2 2-%4 V3 3-#4 V4 3-%4 V5 3-#4 V6 3-#4 V7 3" 3 4-%4 V15 4-%4 V14 4-%4 VI3 4-%4 V12 4-*4 V11 4-*4 VIQ 2-%4 V9 _6"9" ”
"V BARS @ 1'-0“CTS. "V BARS @ 1'-0"CTS. S
<~—C 17EXP. JT. L 1"EXP. JT.—>
— g _—— | “ SECTION
. ~ . — | ' .
e H5 \ e 2-%*4 H12 — y T
(TYP.)— H3 . N N H9 — H —
) r 7 7 r IR E
(Q\ < (Q\] <
|5 H8 o*
T <l T
e I *4ve| TIT
i ' =
N < #4 V1 - - - V2 <—V3 v | —/ Vil V10—l V9 .~ .~ AN | T
| - 3 [ F : |y
S N < \
K ~— V4 V> ~— V6 V14— V13— V12— ® |
W0 3 3 WO
! ! W-5107
o CONST e | T L i CONST. T, [ PROJECT NO.
JT. o = [ !
e e pp— S p——— T N Aol —————J—————_1 —- JOHNSTON COUNTY
# ‘J N N15  N14 N13 N12 N11 N10 N9 +6 N8
6 NI ~ —1=—N2 |[=—N3 ~— N4 <~—N5 ~—N6 N7 —» -~ . - - - - e |< _ _
3 0 S e S MU S MR o ,_ y o pm e M s Sl S SN SN N STATION:_26+2l.25 -Y6
& A i &
WO WO
. . SHEET 4 OF 7
Y Y
STATE OF NORTH CAROLINA
9”16 2-#6 N2 2-%5 N3 3-#*5 N4 3-#5 N5 3-#4 N6 3-%4 N7 L3 3" . 4-#4 N15 4-#4 N14 4-%5 NI13 4-%5 NI12 4-#5 N1l 4-#6 NIO 2-%6 N9 167197 DEPARTMENT OF TRANSPORTATION
o “N" BARS @ 1'-0"CTS. - ) "N BARS @ 1'-0"CTS. ""'m......,,,, RALETGH
RO( ",
¢t dbysees, / 4,
PN WINGS FOR
5DF1F 72E (.'. ===
FLEVATION W1 FLEVATION W2 U CONCRETE BOX CULVERT
% <“4/ QIS E
37, N S
Y H = 9-0" SLOPE = 3:l
11/26'/'"2"6i4 90° SKEW
Ml ENGINEERING REVISIONS SHEET NO.
DRAWN BY : _J-5. ISRAELNAIM pate ; _03/14 1011 SCHAUB DRIVE, SUITE 100 [no] &8s DATE:  |NO]  BYv: DATE: C-27
RALEIGH, NC 27606
CHECKED BY : "-A. de PAO'—IP o DATE: % (919) 851-6606 1 3 SEets
DESIGN ENGINEER OF RECORD : T-A- d© DATE : FIRM PE NUMBER : P-0671 |2 Al 36
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2-%5 713 3-*5 714 3-#4 715 3-*4 716 3-%4 717 3" 37 5-%4 723 5-%4 722 5-%4 721 5-#4 720 5-*5 719 4-*5 718
“Z'"BARS @ 1'-0“CTS.- TOP OF FOOTING “Z'"BARS ®@ 1'-0"CTS.- TOP OF FOOTING
/71*5 T4
I 1 I 1 — 219
o S ] ~— 720
E\Jw k|Q k|Q E\Jw ~— 123 Tl -
T A N N 3
3-%6 Sl \ vi—f| o 7 =N - N28 '
____________ N N —-—-?_F___ —_——— -t - Y
—————— * OO# Y OO# / ) ' I e
G
7
+- &
10//
1/-6" |=—C 1"EXP. JT. € 17EXP. JT.—= 17267 o
13'-0" 28'-0" - _lL2CL.
2'cL. | 1
* S1 AT BOTTOM OF FLOOR
SLAB AND FOOTING
“ o4 @
NV BARS —=
' ‘
¢ N2 © <~ N’ BARS
LY w0 d o
Ts) N
3 |
= €S STREAM
Z | FACE —1 1
~ Ol<
3 5| <~ FILL FACE
;I N qd e
< >
o :
! q_ AN} 17
& PLAN W4 PLAN W23 3 /. 7' BARS
- CONST.
S JT. .
[ Y ,l. < °l o
. A -
: Oy === —
I i T - i
3 . C \ f |
5 9r6”  1-%4 VIT7 2-%4 VI8 3-*4 V19 3-*4 V20 3" 3 5-%4 V28 5-%4 V27 5-*4 V26 5-*4 V25 5-%4 V24 2-*4 V23 619" o
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DocuSign Envelope ID: AAA130AC-665A-4842-A2EC-007D0796D67D

BAR TYPES

1/_O//

1/'-3" 1/_83/4//

ALL BAR

@

6” RAD.

.

8//

DIMENSION B

BAR [LENGTH][ BAR [LENGTH
Z1 | e-0" || 713 | &'-2"
72 | 5-4" || 714 | 5-5"
73 | 4-9" || 7215 | 4-8"
74 | 417 | 716 [ 3-117
25 | 3-6" || 711 [ 3-2"
Z6 [ 2-10" ]| 718 | 6'-1"
z1 | e-2" || 719 [ 56"
78 | 5-6" || z20 [ 4-11"
79 | a-10" || zet | 4-4”
z10 | 4-2" |[ 722 | 3-9"
211 | 3-6" || 723 | 3-27
Z12_| 2'-10"

DIMENSIONS ARE OUT TO OUT.

DIMENSION A
BAR | LENGTH || BAR | LENGTH
NI [9-11%" || NI5 | 4-0/%"
N2 | 94147 || N16 [ 9-11/"
N3 | 8-7%" || N17 | 9-81%,"
N4 | 7-51,7 || Ni18 [87-10/%"
N5 | 6-4l% | N19 | 7-TL
N6 | 5-24" || N20 | 67-4/5"
N7 | 4-0%" || N2t [ 5-0%"
NS [10-157 || N22 [107-1/%"
NI | 9-81%" || N23 [9-10/%"
N1O | 8-94" || N24 [8'-10/%"
NIL [7-106" [ N25 [ 77-11/%"
N12 [6'-104" || N26 [6/-11/%"
NI13 |5 -114" || N27 | 6/-0//%"
N14 [ 5-015" [[ N2g [5'-0/5"

BILL OF MATERIAL
WING 1 WING 2 WING 3 WING 4
BAR NO. SIZE TYPE LENGTH WEIGHT BAR NO. SIZE TYPE LENGTH WEIGHT BAR NO. SIZE TYPE LENGTH WEIGHT BAR NO. SIZE TYPE LENGTH WEIGHT
H1 6 #4 STR 15"-1" 60 H7 6 #4 STR 25'-1" 101 H19 6 #4 STR 26'-1" 105 H13 6 #4 STR 11'-1" 44
H? 2 #4 STR 11"-5” 15 H8 2 #4 STR 19'-2" 26 H20 2 #4 STR 23 -11" 32 H14 2 #4 STR 10'-2" 14
H3 2 #4 STR 1'-6” 10 HS 2 #4 STR 12-11" 17 H21 2 #4 STR 16'-2" 22 H15 2 #4 STR 6'-8" 9
H4 2 #4 STR 3'=-7" 5 H10 2 #4 STR o'-1" 9 HZ2? 2 #4 STR 8'-5" 11 Hlb 2 #4 STR 3'-1" 4
H5 14 #4 1 3'-3" 30 H11 14 #4 1 3'-3" 30 HZ2 3 14 #4 1 3'-3" 30 H1T 1 #4 1 3'-3" 30
HG6 2 #4 STR 16'-2" 22 H12 2 4 STR 25'-9” 34 H24 2 4 STR 267" 36 H18 2 #4 STR 12°-0" 16
N1 2 *0 2 11'-5” 34 N8 2 *0 2 11-7" 35 N22 2 il S) 2 11'-7" 35 N16 2 *0 2 11'-5” 34
N2 2 *0 2 10'-10" 33 N9 2 *0 2 11'-2" 34 NZ23 2 il S) 2 11'-4" 34 N17 1 *0 2 11'-2" 17
N3 2 #5 2 10'-1" 21 N10 4 *6 2 10'-3" 62 N24 5 *6 2 10'-4" 8 N18 2 *6 2 10'-4" 31
N4 3 #5 2 8'-11" 28 N11 4 #5 2 9'-4" 39 N25 5 #5 2 9'-5” 49 N19 3 #5 2 9'-1" 28
N5 3 #5 2 7'-10" 25 N12 4 #5 2 8'-4" 35 N2 6 5 #5 2 8'-5" 44 N2O 3 #4 2 7'-10" 25
NG 3 #4 % 6’'-8" 13 N13 4 #h 2 1'-5" 31 N2 7 5 #4 2 1'-6" 25 N21 3 #4 % 6'-6" 13
+ N7 3 #4 2 5-6" 11 N14 4 #4 2 6'-6" 17 NZ28 5 #4 2 6'-6" 22
N15 4 #4 2 5-6" 15 S1 3 *6 STR 6'-0" 27
S1 3 *6 STR 6'-0" 27 S1 3 *6 STR 6'-0" 27
S1 3 *6 STR 6'-0" 27 T3 3 #5 STR 13'-0" 41
T1 3 #5 STR 17 -0" 53 T4 3 #5 STR 28'-0" 88
T2 3 #5 STR 21" -0" 84 Vie 2 #4 STR 9'-5” 13
V1 2 #4 STR 9'-5~ 13 V22 2 #4 STR o Ml 13 V17 1 #4 STR 9'-2" 6
V2 2 #4 STR 8'-11" 12 V8 2 #4 STR Q-1 13 V23 2 #4 STR 9'-4" 12 V18 2 #4 STR 8'-4" 11
V3 2 #4 STR 8'-1" 11 V9 2 #4 STR 9'-3" 12 V24 5 #4 STR 8'-4" 28 V19 3 #4 STR r-1" 14
V4 3 #4 STR 7-0" 14 V10 4 #4 STR 8'-3" 22 V25 5 #4 STR 7'-5" 25 V20 3 #4 STR 5-10" 12
V5 3 #4 STR 5-10" 12 V11 4 #4 STR -4” 20 V26 5 #4 STR 6'-5" 21 V21 3 #4 STR 4'-6" 9
Vo 3 #4 STR 4'-8" 9 V12 4 #4 STR 6'-4" 17 V2T 5 #4 STR 5-6" 18
S V7 3 #4 STR 3'-6" K V13 4 #4 STR 5'-5" 14 V28 5 #4 STR 4'-6" 15 /13 2 #5 3 6’'-8" 14
E V14 4 #4 STR 4'-6" 12 /14 3 #h 3 5-11" 19
8. /1 3 #5 3 b'-6" 20 V15 4 #4 STR 3'-6" 9 /18 4 #5 3 6'-1" 27 /15 3 #4 3 5-2" 10
g /2 3 5 3 5-10" 18 /19 5 #5 3 6'-0" 31 /16 3 #4 3 4'-5" 9
. /3 3 #4 3 5-3" 11 A 3 5 3 6'-8" 21 /20 5 #4 3 5-5~ 18 17 3 #4 3 3'-8" 7’
% /4 3 #4 3 4'-17" 9 /8 5 #5 3 6'-0" 31 /21 5 #4 3 4'-10" 16
3 /5 3 #4 3 4'-0" 8 /9 5 #4 3 5'-4" 18 122 5 #4 3 4'-3" 14
8I /6 3 #4 3 3'-4" 7 /10 5 #4 3 4'-8" 16 /23 5 #4 3 3'-8" 12
g /11 5 #4 3 4'-0" 13
N /12 5 #4 3 3'-4" 11
;
7
()]
(0]
|
J
+
9
L REINFORCING STEEL 538 LBS REINFORCING STEEL 825 LBS REINFORCING STEEL 888 LBS REINFORCING STEEL 457 LBS
(V]
7
'S? CLASS A CONCRETE .71 CY CLASS A CONCRETE 12.13 CY CLASS A CONCRETE 13.17 CY CLASS A CONCRETE 6.22 CY
o
a REINFORCING STEEL
g FOR 4 WINGS 2708 LBS
a
c CLASS A CONCRETE
3 4 WINGS 39.23 CY
e 2 HEADWALLS 1.88 CY
a 2 END CURTAIN WALLS 2.07 CY
> TOTAL  43.18 CY
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LOAD AND RESISTANCE FACTOR RATING (LRFR)
SUMMARY FOR REINFORCED CONCRETE BOX CULVERTS

STRENGTH I LIMIT STATE
MOMENT SHEAR
ORE .
s L o > n = L)
o o o o O o o
oo | G ) Ell Fur | L Tz | 3
Z I L = < L Ll L Ll
Ll — = ow . — O=+ . — O=— =
_ — o 20 I fas &) O b Zwu=z &) O b Zwu=z =z
] O mufoN o > = T O = = Lo << = =z Lo << L S8
Lol — O = =Qa H= 2 Ll — H S ul [ H S [ =
+ i o O 58 =pen S = » S k= et = S k= v S
] > =z OO S — i o @D o — O 0 o o o — O 0 O
HL-93 (INVENTORY) N/A @ 1.01 -- 1.75 .01 1 EXTERIOR WALL 0.00 99.0 1 EXTERIOR WALL 9.00
DESIGN HL-93 (OPERATING) N/ A 9.09 -- 1.35 9.09 1 EXTERIOR WALL 0.00 99.0 1 EXTERIOR WALL 9.00
LOAD
RATING HS-20 (INVENTORY) 36.000 @ .01 252.36 1.75 7.01 1 EXTERIOR WALL 0.00 99.0 1 EXTERIOR WALL 9.00
HS-20 (OPERATING) 36.000 9.09 3271.24 1.35 9.09 1 EXTERIOR WALL 0.00 99.0 1 EXTERIOR WALL 9.00
SNSH 13.500 @ 3.92 52.92 1.40 8.76b 1 EXTERIOR WALL 0.00 3.92 1 EXTERIOR WALL 9.00
SNGARBS? 20.000 3.92 78.40 1.40 8.76 1 EXTERIOR WALL 0.00 3.92 1 EXTERIOR WALL 9.00
Ll
c d SNAGRIS?2 22.000 3.92 86.24 1.40 8.76 1 EXTERIOR WALL 0.00 3.92 1 EXTERIOR WALL 9.00
o H
3 é; SNCOTTS3 21.250 3.92 106.82 1.40 8.76b 1 EXTERIOR WALL 0.00 3.92 1 EXTERIOR WALL 9.00
)
wn
;' '—j" SNAGGRSA4 34.925 3.92 136.9I 1.40 8.76 1 EXTERIOR WALL 0.00 3.92 1 EXTERIOR WALL 9.00
= o
S E SNS5A 35.550 3.92 139.36 1.40 8.76 1 EXTERIOR WALL 0.00 3.92 1 EXTERIOR WALL 9.00
= )
U SNS6A 39.950 3.92 156.60 1.40 8.76b 1 EXTERIOR WALL 0.00 3.92 1 EXTERIOR WALL 9.00
<
8 LEGAL SNS 7B 42.000 3.92 164.64 1.40 8.76 1 EXTERIOR WALL 0.00 3.92 1 EXTERIOR WALL 9.00
w0 LOAD
8. RATING o TNAGRIT3 33.000 3.92 129.36 1.40 8.76 1 EXTERIOR WALL 0.00 3.92 1 EXTERIOR WALL 9.00
L] |
E g TNT4A 33.075 3.92 129.65 1.40 8.76 1 EXTERIOR WALL 0.00 3.92 1 EXTERIOR WALL 9.00
(7))
|_
qg Y TNTOA 41.000 3.92 163.07 1.40 8.76b 1 EXTERIOR WALL 0.00 3.92 1 EXTERIOR WALL 9.00
+ =
LL:; IEBJUE TNTTA 42.000 3.92 lo4.64 1.40 8.76 1 EXTERIOR WALL 0.00 3.92 1 EXTERIOR WALL 9.00
+ o —
? E': TNT 7B 42.000 3.92 l64.64 1.40 8.76 1 EXTERIOR WALL 0.00 3.92 1 EXTERIOR WALL 9.00
0 &)
q F[_: TNAGRITA4 43.000 3.92 168.56 1.40 8.76b 1 EXTERIOR WALL 0.00 3.92 1 EXTERIOR WALL 9.00
.'_
Z S TNAGT5A 45,000 3.92 1716.40 1.40 8.76 1 EXTERIOR WALL 0.00 3.92 1 EXTERIOR WALL 9.00
(= -
‘; |D—: TNAGTHB 45,000 3.92 116.40 1.40 8.76 1 EXTERIOR WALL 0.00 3.92 1 EXTERIOR WALL 9.00
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DESIGN ENGINEER

ASSEMBLED BY: J.S. ISRAELNAIM DATE: 03/14
CHECKED BY : P.A. de PAOLI DATE: 03/14

OF RECORD: P.A. de PAOLI DATE: 03/14

DRAWN BY : WMC 7/l
CHECKED BY : GM  7/1II

REV. 107171 MAA/GM

BOX 1 BOX 2

LRFR SUMMARY

(LOOKING DOWNSTREAM)

LOAD FACTORS:

DESIGN LOAD RATING FACTORS

LOAD TYPE F£g¥BR FA%Q%R

DC 1.25 0.90
DW 1.50 0.65
EV 1.30 0.90
EH 1.35 0.90
ES 1.35 0.90
LS 1.75 --

WA 1.00 --

NOTE:

RATING FACTORS ARE BASED ON THE STRENGTH I LIMIT STATE.

COMMENTS:
1. VERTICAL ELEMENTS ARE REFERENCED STARTING AT THE BOTTOM.
2.
3.
4,
(#) CONTROLLING LOAD RATING
@DESIGN LOAD RATING (HL-93)
@DESIGN LOAD RATING (HS-20)
@LEGAL LOAD RATING
* % SEE CHART FOR VEHICLE TYPE
PROJECT No.__ W-5I07
JOHNSTON COUNTY
STATION: 26+21.25 -Yb-
SHEET 7 OF 7
DEPARTMENT OF TRANSPORTATION
ARG,
ZENEEIN STANDARD
LRFR SUMMARY FOR
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