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DocuSign Envelope ID: 7A3943D1-E34D-495C-8947-318C9CD58D33

BM #7:174.88' LT. OF STA.111+15.12 -BL-, EL. 148.87 F.A. PROJ. NO. STPNHS-0070017)
| | H A | \ < NOTES
X H o 7
2 » < ASSUMED LIVE LOAD ---------- HL-93 OR ALTERNATE LOADING. IF APPROVED BY THE ENGINEER, THE CONTRACTOR MAY USE THE
| t ;fjm EXISTING WINGS AS TEMPORARY SHORING FOR THE CONSTRUCTION
H N Fa DESIGN FILL----------------- 3.74 FT. OF THE CULVERT EXTENSIONS.IN THIS CASE, THE BOTTOM SLAB
X | H 5 X OF THE EXTENSION SHALL BE POURED AT LEAST 72 HOURS PRIOR
—~—y o FOR OTHER DESIGN DATA AND NOTES SEE STANDARD NOTE SHEET. TO CUTTING THE WINGS. THE WINGS MAY BE CUT EARLIER
| L = PROVIDED THE SLAB CONCRETE STRENGTH HAS REACED A MINIMUM
x H 3”@ WEEP HOLES INDICATED TO BE IN ACCORDANCE WITH THE COMPRESSIVE STRENGTH OF 1500 PSI.
| | PROPOSED DOUBLE SPECIFICATIONS.
6’ x 6’ RCBC FOR CULVERT DIVERSION DETAILS AND PAY ITEM, SEE EROSION
J | o H EXTENSION ————— WOODS CONCRETE IN CULVERTS TO BE POURED IN THE FOLLOWING ORDER: CONTROL PLANS.
| | 1. WING FOOTINGS AND FLOOR SLAB INCLUDING 4”OF ALL A 3 FOOT STRIP OF FILTER FABRIC SHALL BE ATTACHED TO
VERTICAL WALLS. THE FILL FACE OF THE WING COVERING THE ENTIRE LENGTH
X | T H |l—¢ -L- OF THE EXPANSION JOINT.
o ) 2. THE REMAINING PORTIONS OF THE WALLS AND WINGS FULL
| J L S ) HEIGHT FOLLOWED BY ROOF SLAB AND HEADWALLS. EXCAVATE 1 FT.BELOW CULVERT AND FOOTINGS AND REPLACE
X H| 7 | &{J WITH FOUNDATION CONDITIONING MATERIAL IN ACCORDANCE
¢ CULVERT | | o i S THE RESIDENT ENGINEER SHALL CHECK THE LENGTH OF CULVERT WITH SECTION 414 OF THE STANDARD SPECIFICATIONS.
v o BEFORE STAKING IT OUT TO MAKE CERTAIN THAT IT WILL
o x STA. 118+94.95 -L- H i . PROPERLY TAKE CARE OF THE FILL. SCOUR PROTECTIONS ARE REQUIRED AT THE OUTLET OF THE
| LA CULVERT.DO NOT PLACE RIP RAP ABOVE THE STREAM BED.
| | —45°-22'-48" 7 DIMENSIONS FOR WING LAYOUT AS WELL AS ADDITIONAL
J » A REINFORCING STEEL EMBEDDED IN BARREL ARE SHOWN ON WING THE SCOUR CRITICAL ELEVATIONS ARE THE AS-BUILT BOTTOM
| | H S SHEET. OF BOX CULVERT ELEVATIONS.SCOUR CRITICAL ELEVATIONS ARE
A USED TO MONITOR POSSIBLE SCOUR PROBLEMS DURING THE LIFE
| 4\ o AT THE CONTRACTOR’S OPTION, HE MAY SPLICE THE VERTICAL OF THE STRUCTURE.
x S REINFORCING STEEL IN THE INTERIOR FACE OF EXTERIOR WALL
EXISTING | A S ABOVE LOWER WALL CONSTRUCTION JOINT. THE SPLICE LENGTH FOR SUBMITTAL OF WORKING DRAWINGS, SEE SPECIAL PROVISIONS.
STRUCTURE A1 | SHALL BE AS PROVIDED IN THE SPLICE LENGTH CHART SHOWN
x | S / B ON THE PLANS.EXTRA WEIGHT OF STEEL DUE TO THE SPLICES FOR FALSWORK AND FORMWORK, SEE SPECTAL PROVISIONS.
| ‘ SHALL BE PAID FOR BY THE CONTRACTOR.
Ny | PROPOSED GUARDRAIL FOR CRANE SAFETY, SEE SPECIAL PROVISIONS.
c Y ! Ao ) \ » (17P.) (ROADWAY DOWELS SHALL BE USED TO CONNECT THE CULVERT EXTENSION TO
g | 1T F DETAIL & PAY ITEM) THE EXISTING CULVERT AS SHOWN.FOR NOTE REGARDING SETTING FOR GROUT FOR STRUCTURES, SEE SPECIAL PROVISIONS.
= | A - A | OF DOWELS, SEE SHEET SN,
o g / 2 l’ AQ’Q\ |
2 X | P // H S | STEEL IN THE BOTTOM SLAB MAY BE SPLICED AT THE PERMITTED
% I O 0 CONSTRUCTION JOINT AT THE CONTRACTOR'S OPTION. EXTRA
5 | R / S | WEIGHT OF STEEL DUE TO THE SPLICES WILL BE PAID FOR BY
ok x X | / R \ {9\ B THE CONTRACTOR.
S R P I | | | THE CONTRACTOR SHALL PROVIDE INDEPENDENT ASSURANCE SAMPLES
Q | AL o H \ o OF REINFORCING STEEL AS FOLLOWS: FOR PROJECTS REQUIRING TOTAL STRUCTURE QUANTITIES
S - ) S UP TO 400 TONS OF REINFORCING STEEL, ONE 30 INCH SAMPLE
3 L s | OF EACH SIZE BAR USED, AND FOR PROJECTS REQUIRING OVER CLASS A CONCRETE
z A / | - ¥ 400 TONS OF REINFORCING STEEL, TWO 30 INCH SAMPLES OF
b Iy EACH SIZE BAR USED. THE BARS FROM WHICH THE SAMPLES ARE SARREL @ L187  CY/FT 14.9 C.y.
3 s | TAKEN MUST THEN BE SPLICED WITH REPLACEMENT BARS OF THE
E IRV P SIZE AND LENGTH OF THE SAMPLE, PLUS A MINIMUM LAP SPLICE CDGE BEAM 1.5 C.Y.
5 A = | A H OF THIRTY BAR DIAMETERS.
£ N WING ETC. 15.0 C.Y.
> % | HYDROGRAPHIC DATA o e oy
: AN T T e ORNRT S SEE i eI s L -
- )’ UENCY LOOD waevvannnnnn = 50 YRS.
R ///////:;éz/v' A \ DESTGN HIGH WATER ELEVATION +vewunn.. = 145.6 FT. REINFORCING STEEL
% - 0 s B H \ B DRAINAGE AREA .o ittit e ieaeenneannns = 1.61 SQ. MI. BARREL 2,860  LBS.
. N - ; | | BASE DISCHARGE (Q100) 4. s vvvuuuueeeaann. = 500 CFS
. 05&“ / / o BASE HIGH WATER ELEVATION ............ = 146.36 FT. WINGS ETC. 839  LBS.
Q ~—
o[ | R ol B OVERTOPPING FLOOD DATA roTaL 5,699 Les.
> ///////// o OVERTOPPING DISCHARGE ....vvvvvvrennn.. = 900 CFS
c | v " \ H " FREQUENCY OF OVERTOPPING FLOOD ....... = 500+ YRS. CULVERT EXCAVATION LUMP_SUM
0 / o | OVERTOPPING FLOOD ELEVATION .......... = 149.0 FT. FOUNDATION CONDITIONING MATERIAL 12.4 TONS
O
C Y -
3| NOTE: FOR UTILITY INFORMATION, SEE UTILITY L ¥ -L- PROFILE DATA REMOVAL OF EXISTING STRUCTURE -~ LUMP SUM
- PLANS AND SPECIAL PROVISIONS,
+ | | PVI STA. 119+50.00 -L-
i PVI EL.= 150.94
w0 GRADE = 0.4148Y
+ LOCATION SKETCH PVI STA.120+00.00 -L-
o GRADE POINT ELEVATION @ 118+94.95 -L- = 150.05 PVI EL.= 15115
S BED ELEVATION ® 118+94.95 -L- = 139.84
§ ROADWAY SLOPES = 3:
o
un
2
=
8 W-5I0 7
c 5/-3"% 10"-0"% 4'-0"% 4'-8"% 7-6"% 5'-10"+ PROJECT NO. 210
S
_g <18/_3”i>< 25/_0/&] - C 84-0" e rer-1rs ><2/_6”£ [23/_1Hi >l 26/_10”13 6_4/3 JOHNSTON COUNTY
o
-+ 2 -| -
- L STATION: [18+94.95 -L
o FL.147.0%
= - asos FL.150.0+ EL. 150.0+ SHEET 1 OF 6
o - o eL. 150.0% EL. 140.0% STATE OF NORTH CAROLINA
0 07 N MM o __\\\k EL. 141.0%
S B R RS LS L. 140.0+ DEPARTMENT OF TRANSPORTATION
z EL. 141.5% \ e e RALEIGH
: N 2 \ 7 T
Ty g —7-- PRI DOUBLE 6 FT.X 6 FT.
+ § s z. %
. Lo Lo/ i 7 CONCRETE_BOX
¢z + . 137.0¢ L 3 P
_sf¢ EL. 140.0% . FL.138.0% PPN CULVERT EXTENSION
=3¢ . EL. 139.0 ,,,’40(.,..(.‘,“_&,.»@?
R o, A, e S
é :; \._. 8 ™
N\ g g o 11/20/2014
= T
PF\)OF II_E ALONG (lz_ CULVERT Ml ENGINEERING REVISIONS SHEET NO.
DRAWN BY ; _J:5. ISRAELNAIM paTe : _O7/11 1011 SCHAUB DRIVE, SUITE 100 [ro] . A DATE: C-3l
CHECKED BY ; F-A. de PAOLI DATE ; _OT/11 (619) 8516606 1 3 ToTAL
DESIGN ENGINEER OF RECORD : F-A. de PAOLL  ppre . _O7/11 FIRM PE NUMBER : P-0671 [ 7 36
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STA.118+94.95 -L-

¢ CULVERT/

¢ -L-

1'-0" . 1-6"_ ROADWAY FILL SLOPE 3:l
(TYP.) (TYP.) 1'-3"
\W\Y/7]
\\W\Y/77 3"
1 —
D26 D1 @ " S
= 1'-6”CTS. gi
3 XX (TYP.) R _ T
: aol zpi 5
————————————————————————————————————— - S [
__________________________________________ vhe 'y
= ? WING SLOPE % 1 N/ \ .
oS vc Bl BARS — _%8 S| BARS FOR 3:1 FILL 5 T
S| STREAN FACE e @ 5”CTS. (TYP.) S
oE #5 Bl BARS i = e 2 BI EACH FACE | i (1) W2 o
= = FILL FACE O Lug INTERIOR WALL i 3 17/-9%" _ :
2 5 O—1 izl O i O O O . i
&z = o : 0% | . 1613 o L% 5
< |5 L — . =
__________________________________ '________ _-___________‘_'V CTTTTTTTTT T T T T ____I___;_____________________________:_ Y \ \ }V
3 * o o ! A \
_________________________________________ - r— i oy / e l \\v .
! of I I l"", N
A g 3”@ WEEP HOLES i 1IN
. » @ 10'-0” + CTS. | —Y__
3-%6 S2 @ 3"CTS.TOP & | b =
30TTOM EDGE BEAMS (TyP.)—~ 3-#8 S BARS
1'-0"
CULVERT SECTION NORMAL TO ROADWAY END ELEVATION NORMAL TO SKEW
®#6 D" DOWELS SHALL BE PLACED @ 1’-6”CTS. IN THE ROOF SLAB,
FLOOR SLAB, INTERIOR WALLS AND EXTERIOR WALLS TO CONNECT . o
THE CULVERT EXTENSION TO THE EXISTING CULVERT. 11-#5 Bl @ 1"-0"CTS,
EA. FACE EXT. WALL
_12-%5 Al @ 1'-0"CTS. _ 11-%5 A2 @ 1'-0"CTS,
CORNER BARS CORNER BARS
“5 A301-A309 @ 1'-0”CTS. | _ _ “5 A201-A208 @ 1'-0”CTS. || _
TOP OF ROOF SLAB TOP OF FLOOR SLAB
*6 A101-A109 @ 1'-0"CTS. |_ _ *6 A401-A408 @ 1'-0"CTS. || _ '
BOT. OF ROOF SLAB /@ BOT. OF FLOOR SLAB /@
____________________________________________________ / 7 / =7
__________________________________________________ A 4T A W Z==" A S Vi Ntz Zi =77
A .7 1 L, e
3-#6 S2 , : 3-#6 S2 f ///
VI (TOP & BOT. 4 ¥ (TOP & BOT. 7
o sluo G| OF EDGE BEAM)—2 STA. 118+94.95 -L- N Slus O OF EDGE BEAM)
45°-22'-48 a8 4-#5 Gl A457-227-48 0S5 o o 3-#8 SI
N IN HEADWALL Clae L 7 (TOP. OF
————————————————————— B T Bt STyt LTI IS Dot Dot eTeteetet Y e g N L= A et £ — FLOOR SLAB)
I I V) _Jujli(g e e e e e _Ad_A_d_____ L A4 - I A o e e e e e e e e A V) _JuJ;:(Q -z —— - A e S Sl — A Y
x|n "7 x|n T v .
fluo B 0 CULVERTJ Sleo © /";11—#5 Bl @ 1’—O"CTS.’j’
S0 @ - 7 134°-37'-12" SOz v " EA.FACE INT.WALL 134°-31"-12"
< g; (5 / v ¢_ -l - < gé (5 =l |// N
s @ = o\ s | = L 53V 2\
v / 3-8 S| R A % A7
I AR Alr /2 B (| S R 192\ (BOT. OF ) < B AN >
‘ @ W\ ROOF SLAB) @ X
\ \
#5 A301-A309 @ 1'-0”CTS. |_ \= \u #5 A201-A208 @ 1'-0”CTS. | _ \ \
TOP OF ROOF SLAB \ TOP OF FLOOR SLAB UL
| [
| _ 1_ N\
#6 A101-A109 @ 1'-0“CTS. |_ | LL#5 A300 (TOP OF ROOF SLAB) e BAO4$..10|A:4(I3SO§R1 SngTS- - ~Il| |_2-#5 200 (TOP OF FLOOR SLAB)
BOT. OF ROOF SL‘AB %6 A100 (BOT.OF ROOF SLAB) ‘11 U 576 A400 (BOT-OF FLOOR SLAB)
12-#5 Al @ 1'-0” CTS. - - - W-5I107
» - CORNER BARS PROJECT NO.
CORNER BARS |
B 85'-47" | 12-7" R =" Bl @ I"0"CTS. | JOHNS TON COUNTY
B EXISTING CULVERT LENGTH RIGHT OF -L- o EXTENSION - EA. FACE EXT. WALL
951-a7)" | o STATION: [18+94.95 -L-
- EXISTING CULVERT LENGTH RIGHT OF -L- ah EXTENSION - CHEET 5 OF €
P A F R F A P A F F R A STATE OF NORTH CAROLINA
L N O OO SL B L N O LOO SL B DEPARTMENT OF TRANSPORTATION
RALEIGH
Z gb@-g‘w ..... L,
44°-37'-12" gs%-us/p'- 7
450_22,_4; {8 DOUBLE 6 FT.X 6 FT.
i i o219 (P §
. 10’-0” _ %‘Wcmvc‘*& CONCRETE BOX
" A, do O CULVERT EXTENSION

DRAWN BY :
CHECKED By . P-A. de PAOLI

DESIGN ENGINEER OF RECORD :

J.S. ISRAELNAIM

P.A. de PAOLI

0r/14
Or/14
0r/14

DATE =
DATE =
DATE =

SKEW TRIANGLE

\\
LTI

11/20/2014
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DRAWN BY :

CHECKED BY

J.S. ISRAELNAIM

P.A. de PAOLI

14/_0//
[
1'-0" 7-#4 C1 BARS @ 2'-0”CTS. ( TOP OF ROOF SLAB ) 1'-0"
g g '\
8// 61_0// 8// 6/_0// 8//
[t g g | g \
6" 6-%4 Cl1 BARS @ 1'-0”CTS. (TYP.) 6"
g — g -g—
(BOTTOM OF ROOF SLAB )
#5 Al BARS @ 1'-0” &ld ~— #5 A300 BARS @ 1'-0”

W C 7 — __——*4 CL IN
. t/, > = . ¥ v . = v \<$r TOP CORNERS
(D \ [ Y k 5 ) 5 2 5 Y r Y 2 5 5 2 5

X /| [ > / ! /‘ RN !
N | D 3 d__d_ N N _ 1 _HU_ N
EKS@UHIGH PERMITTED o #5 A100 BARS @ 1'-0” o o
-A.L.Ue CONST. JT. ' | 9
1 4" TYP. . } i I
b— 1™ o y
i
Lo
2// U
2// —>] |- <
— ——— Cl_n L
Cl_. I Va) U%
© — —
W © ©
o b 4 u& CP > éj
. O =~ o Leen @
| 9 #5 B1 BARS *5 Bl BARS v € C
~ ZQ @ 1/_0// | r_N" L :_| wv o W
~ N [a @ = =
m m
wm — —
[ | | L D: U 4 Q
<
m ;T :r
o = - v
e CL <
- | 3”@ WEEP HOLES (TYP.) . > |
= T < g
— e T PERMITTED 1'-0” giR X
z J CONST. JT T+ y y b
8 a a ‘ ‘ R
A AN | N I éq"HIGH :14 I P 3, #5 A200 BARS @ 1'-0” & L1l ?
N -
, (T : b\ . .
‘ N 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
- ,\,‘ ) |
8‘) N 'F\ ry (Y * () + : 8 Iy / (Y () /;)
| ~ N\
v ¥ / ' ™__#4 C1 IN BOTTOM
:T_J / CORNERS
M| O #6 A400 BARS @ 1-0”
#5 A2 BARS @ 1'-0”
6" 6-%4 C1 BARS @ 1’-0”CTS. (TYP.) 6"
l— - lg—
( TOP OF FLOOR SLAB )
1'-0" 7-#4 C1 BARS @ 2°-0”CTS. (BOTTOM OF FLOOR SLAB ) 1'-0”
! ] g
THERE ARE 64 “C’“ BARS IN SECTION OF BARREL.
% ALL CONTINUOUS HIGH CHAIR UPPERS (C.H.C.U.) @ 3'-0”CTS.
DATE ; _07/14
pATE . _O7/14
P.A. de PAOLT  gaqg, O7/14

DESIGN ENGINEER OF RECORD :

BAR TYPES BILL OF MATERIAL
ALL BAR DIMENSIONS ARE OUT TO OUT. %ﬁs ga“ SifE thE LENE;H WiaaHT
A2 22 5 5 55" 124
ALOO | 1 6 | STR| 12/-2" 18
— ALOL | 2 6 | STR | 11-11" 36
AO2 | 2 6 | STR | 10-10" 33
VERTTCAL LEG . ALO3 | 2 6 | STR| 9-10 30
NN ALO4 | 2 6 | STR | 8-10" 27
<:> D[ ALO5 | 2 6 | STR | 7-10" 24
| ALO6 | 2 6 | STR| 6-10" 21
. AOT | 2 6 | STR | 5-10" 18
] AlO8 | 2 6 | STR| 4-9” 14
ALO9 | 2 6 | STR| 3-9” 11
A200 | 2 5 | STR | 11-3" 23
Al 74 2201 | 2 | 5 |STR]| 10-11" | 23
Az 2174 £202 | 2 5 | STR | 9-11" 21
A203 | 2 5 | STR | 8-11" 19
A204 | 2 5 | STR | 7-11" 17
A205 | 2 5 | STR | 6/-11" 14
A206 | 2 5 | STR | 5-10" 12
A207 | 2 5 | STR | 4'-10" 10
A208 | 2 5 | STR | 3'-10" 8
A300 | 1 5 | STR | 12'-2" 13
BAR SI.ZE SPLICEVLENGTH A302 2 5 STR 10 -10" 23
A300 S 2'-2" A303 2 5 | STR| 9'-10” 21
A400 *6 2'-9" A304 2 5 STR | 8'-10” 18
A305 | 2 5 | STR | 7'-10" 16
A306 | 2 5 | STR | 6-10" 14
A307 | 2 5 | STR | 5-10" 12
A308 | 2 5 | STR | 4'-10" 10
A309 | 2 5 | STR | 3-9” 8
A4O0 | 2 6 | STR | 11'-3" 34
A4OL | 2 6 | STR | 10-11" 33
AO2 | 2 6 | STR | 9-11" 30
A4O3 | 2 6 | STR | 8-11" 27
AO4 | 2 6 | STR | 7-11" 24
A4O5 | 2 6 | STR| 6-11" 21
A4OG | 2 6 | STR | 5-10" 18
AOT | 2 6 | STR | 4-10" 15
A408 | 2 6 | STR| 3-10” 12
B1 66 | 5 | STR| 7-0" 482
Cl 64 4 | STR | 12'-1” 517
D1 28 | 6 | STR| 2-6 105
Gl 4 5 | STR | 19-3" 80
S1 6 8 | STR | 19'-3 308
52 12 6 | STR | 19-3" 347
REINFORCING STEEL 2,860 LBS
PROJECT NO.__ W-5I0T'
JOHNSTON COUNTY
STATION: 18+94.95 -L -
SHEET 3 OF 6
STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
RALEIGH
D “CR"O[
E“"““.&g%, TYPICAL SECTION
;T@ﬁ%* \ DOUBLE 6 FT.X 6 FT.
g/ CONCRETE BOX
[ .......... §~\$
s CULVERT EXTENSION

" ™

11/20/2014

Ml ENGINEERING

1011 SCHAUB DRIVE, SUITE 100
RALEIGH, NC 27606
(919) 851-6606
FIRM PE NUMBER : P-0671
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- 4-#4 74 (-*4 /5 [(-*4 [o [ *4 /7 _ l 3;» - 1-%4 /71 4-#4 /2 4-%*4 /3
/" BARS @ 1'-0”"CTS. - TOP OF FOOTING /7" BARS @ 1'-0"CTS.
TOP OF FOOTING
85 T2 #5 T1
Z \
2-#4 74 / . | 3-%4 71
MATCHED . A A A . A ] MATCHED
g TO N5 -~ 74 75— 76 ~ ~ TO NI
I~ v 27— SIS < | =
3-#6 Slk = e — = 2
. X | l \ o] = 3-#6 SIk
\ > gy e ————————— P e e e e ————— . 7 | - e —p——————
- /\\\T}NR_L 3 //\OO:; Y Y OO:V /
' N1
. —
Oul
—+ -
CEXPIT.
~—C 1”7EXP. JT. \ = - ;
10”
10"-6" . _ : -~
o 2" CL.
2" CL. -
¥
g Ao -
o 2l B I BARS
3 o =t p
¢ X s
5 S V'’ BARS —
2 ez
§ @ : STREAM -——FILL FACE
<C\’: Sl FACE ——
C)I : q o
< T T
) : CONST. 7' BARS
2 5 JT. :
5 PLAN W2 PLAN WI l S 3
§ ! _1__ l s
2 c _J i | tool
@ ) 6" ©
S 9 7 ° 1-#4 V5 6-*4 V6 6-*4 VT 6-*4 V8 6-*4 V9 L3 3 3-%4 V2 3-*4 V3 3-%4 v4 O TN 6’; N 5‘ k
oy D "W BARS @ 1'-0”CTS. - "W BARS @ 1'-0”CTS. I N “T/" BARS
5
: |
§ g ) ) 2 8"
;’;’ I CI)A N : % :C.)“ A
: o 7t 2-%4 HI0 g 0 =t |
% T |T H9 A o 44 T T P A
o N N (TYP.) — V5 (TYP.) < |5 Y IC I_ W ING
+ |
R A —L ! ! £ g SECTION
L_E Q a0 #4 \/5 i ~—— V06 -~ V7 ve— | 4 V1 T ™
2 N N
3 oK ‘ ——V8 > & ‘ By
- | Vg —= X X va CONST e
o CONST. JT M M
J HG H1 JT
S Y /7 / / /7 '
: T - - ____________ I I —— I A — m| s
7
S -1+ *5 N5 <~— %5 N6 ~— %4 N7 ~— %4 N8 #4 N9 — o of ~—*4 N4 ~—*4 N3 <5 N2 | | defe—*5 NI PROJECT NO. W-5I0 7
5 e e =1 =Y I S S
i n
g =~ % zO‘ < JOHNSTON COUNTY
o] L L
T " " STATION: 18+94.95 -L-
wn
= =9”= - 1-*5 N5 6-%5 No 6-%4 N7 6-*4 N8 6-*4 N9 _ <3_” 3_”> - 3-*5 N2 3-#*4 N3 3-*4 N4 _ =9”= SHEET 4 OF 6
g \6 "N BARS @ 1'-0”CTS. “N’" BARS @ 1’-0”CTS. 6,,J \6 e
N DEPARTMENT OF TRANSPORTATION
> ELEVATION W2 ELEVATION WL R
2 @ﬁ.@w/%,, WINGS FOR
o il T CONCRETE BOX CULVERT
o2 i i o2irey i
s €& L ohe,  qiad o -
=3¢ volf?cmi‘v@ H = 6'-0" SLOPE = 3:
NS D E “n,, 4. d€ 3\\\\\\‘
NS 02 11/20/2014
==L MI ENGINEERING REVISIONS SHEET NO.
DRAWN BY : _J-S. ISRAELNATM pATE ; _O07/14 1011 SCHAUB DRIVE, SUITE 100 [no]  ; DATE: o] Bv: DATE: C-34
CHECKED BY : P-A-de PAOLI paTE ¢ _O7/14 RALEIGH, NC 27606 1 3 o
DESIGN ENGINEER OF RECORD : F-A. de PAOLL  ppre . 07714 FIRM PE NUMBER : P-0671 [ 7 36




https://trust.docusign.com



				2014-11-20T10:57:52-0800

		DocuSign, Inc.

		Digitally verifiable PDF exported from www.docusign.com










DocuSign Envelope ID: 7A3943D1-E34D-495C-8947-318C9CD58D33

BILL OF MATERIAL BAR TYPES
WING 1 WING 2
BAR  NO. SIZE TYPE LENGTH WEIGHT| BAR NO. SIZE TYPE LENGTH WEIGHT DIMENSION B
H1 4 *4 SIR  8-1" 23 H6 4 ®4  STR  24'-1" 64 BAR LENGTH
H2 2 ¥4 STR  8'-1" 11 HT 2 =4 STR  22-8" 30 @ I| 2 Z1 4=
H3 2 ¥4 STR  3'-1" 4 H8 2 %4 STR  10-6" 14 4 5 o 72 36"
He 10 %4 33" 22 H3 10 =41 3-3 22 EIN Z3 279"
H5 2 ¥4 STR  8'-11" 12 HIO 2 ®4 STR 24'-3" 32 4 7 74 473"
Z5 3797
NI 3 w5 2 7-10" 25 NS 3 w5 2 g2t 26 -3 | r-0r M4 ) 1K 76 3.3
N2 3 5 2 7'-1" 22 NG 6 5 2 7'-5" 46 - 13 D 1'-101/," - 9 @ 77 2'-9"
N33 ®4 2 pr-2n 12 NT 6 =4 2 g-g 27 - ~t= -
N 3 =4 2 53 11 N8 6 %4 2 §-0" 24
N9 6 %4 2 53 21
S1 3 ®6 STR  6'-0" 27
S1 3  ®6 STR  6-0 27
M 3 5 STR  10'-6” 33 A
™ T2 3  ®5 STR  26'-0" 81 - DIMENSION
Vi 3 ®4 STR  5-10” 12 BAR LENGTH
V2. 3 ®4 STR 517 10 Vs 3 ®4  STR 62" 12 @ N1 647y
Vi 3 ®4 STR 42" 8 Ve 6  *4 STR 557 22 Ne > T/
V4 3 %4 STR 33" 7 Vi 6 %4 STR 48" 19 < NS 48/
V8 6 %4 STR  4'-0" 16 N4 3,_9/2,,
21 4 =43 4-p 12 VO 6 #4 STR 33 13 CRAD A 687"
2 4 w4 3 40" 11 “ Y o Sl
Z3 4 w43 33 9 Z4 6 w43 49 19 ) ALl 52/e
¢ 5 7 w43 43 20 . NS 46/
v 76 7 #4 3 3-g 18 o &) AE) 3-9/2
3 1 7 w43 3-37 15
o
=
3
~
S| REINFORCING STEEL 271 LBS | REINFORCING STEEL 568 LBS
=
S| cLASS A CONCRETE 3.73 CY CLASS A CONCRETE 9.33 CY
o ALL BAR DIMENSIONS ARE OUT TO OUT.
o
< REINFORCING STEEL
S FOR 2 WINGS 839 LBS
o
|
3 CLASS A CONCRETE
g 2 WINGS 13.12 CY
£ 1 HEADWALLS 0.91 CY
2 1 END CURTAIN WALLS  1.00 CY
5 TOTAL  15.03 CY
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un
8 STATE OF NORTH CAROLINA
S DEPARTMENT OF TRANSPORTATION
7 RALEIGH
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= o 7 %

: E@gfw WINGS FOR

'S} HE T
0% {1 ol | ] CONCRETE BOX CULVERT

¥ SIS,

g2 K ¥4 H = 6'-0" SLOPE = 3
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DocuSign Envelope ID: 7A3943D1-E34D-495C-8947-318C9CD58D33

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

STRENGTH I LIMIT STATE
MOMENT SHEAR
ORE .
o L o > o = L]
o o o o S o o
oc | § el s ol s | 3
= =5 < ol < C+ < Oy =
Z I L = < Lo Ll L Ll
Ll — = ow . — O=+ . — O=— =
_ — O 20 I s &) @) hrd ZuLuz &) O hrd ZuLuz pd
] O T o > = T O = = Lo << = =z Lo << L S8
m = o2 = H %) Ll — H S == H S == >
+ > T HS =< ZI—E =z >0 — > L o W L L — > - W L L =
Ll Ll T a¥e) H<x o — <t < ) > H L < o > H L o
1 > = o 1 == — L o oM Ll — O 1l o m Ll — O 1l @)
HL-93 (INVENTORY) N/A @ 1.10 -- 1.75 1.10 1 TOP SLAB .00 1.42 1 TOP SLAB 6.00
DESIGN HL-93 (OPERATING) N/ A 1.42 -- 1.35 1.42 1 TOP SLAB 6.00 1.84 1 TOP SLAB .00
LOAD
RATING HS-20 (INVENTORY) 36.000 @ 1.10 39.60 1.75 1.10 1 TOP SLAB 6.00 1.42 1 TOP SLAB 6.00
HS-20 (OPERATING) 36.000 1.42 51.12 1.35 1.42 1 TOP SLAB .00 1.84 1 TOP SLAB 6.00
SNSH 13.500 2.00 27.00 1.40 2.00 1 TOP SLAB 6.00 2.59 1 TOP SLAB .00
g SNGARBS? 20.000 1.87 37.40 1.40 1.87 1 TOP SLAB 6.00 2.42 1 TOP SLAB 6.00
iv) Ll
< d SNAGRIS? 22.000 2.00 44,00 1.40 2.00 1 TOP SLAB .00 2.59 1 TOP SLAB 6.00
(@] H
2 L:FJA SNCOTTS3 21.250 @ 1.29 35.15 1.40 1.29 1 TOP SLAB 6.00 1.65 1 TOP SLAB .00
% =&
§ '—j" SNAGGRSA4 34.925 1.33 46.45 1.40 1.33 1 TOP SLAB 6.00 2.00 1 TOP SLAB 6.00
0 o
j E SNS5A 35.550 1.31 46.57 1.40 1.31 1 TOP SLAB .00 1.83 1 TOP SLAB 6.00
o) wn
g SNS6A 39.950 1.31 52.33 1.40 1.31 1 TOP SLAB 6.00 1.83 1 TOP SLAB .00
Lo
3 LEGAL SNS 7B 42.000 1.31 55.02 1.40 1.31 1 TOP SLAB .00 1.83 1 TOP SLAB 6.00
I LOAD
%, RATING o TNAGRIT3 33.000 1.51 49,83 1.40 1.51 1 TOP SLAB 6.00 2.41 1 TOP SLAB .00
o 0
E’ g TNT4A 33.075 1.52 50.27 1.40 1.52 1 TOP SLAB .00 1.96 1 TOP SLAB 6.00
o —
g Y TNTOA 41.000 1.36 56.58 1.40 1.36 1 TOP SLAB 6.00 1.89 1 TOP SLAB .00
n =
é 'E}uJqu TNTTA 42.000 1.44 60.48 1.40 1.44 1 TOP SLAB 6.00 1.92 1 TOP SLAB .00
m o —
o ,9': TNT 7B 42.000 1.34 56.28 1.40 1.34 1 TOP SLAB .00 1.89 1 TOP SLAB 6.00
&)
4 F[_: TNAGRITA4 43.000 1.39 59.77 1.40 1.39 1 TOP SLAB 6.00 1.96 1 TOP SLAB .00
-'—
Z S TNAGT5A 45,000 1.39 62.55 1.40 1.39 1 TOP SLAB 6.00 1.96 1 TOP SLAB .00
e >
g = TNAGTHB 45,000 1.40 63.00 1.40 1.40 1 TOP SLAB .00 1.96 1 TOP SLAB 6.00
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22
<sEd LRFR SUMMARY
5=9¢% (LOOKING DOWNSTREAM)
S oo E
SE5S
E S 8 E ASSEMBLED BY: J.S. ISRAELNAIM DATE: 0O7/14

DESIGN ENGINEER

CHECKED BY : P.A. de PAOLI DATE: QO7/14

OF RECORD: P.A. de PAOLI DATE: Q7/14

DRAWN BY : WMC 7/l

CHECKED BY : GM  7/1II

REV. 107171 MAA/GM

LOAD FACTORS:

DESIGN LOAD RATING FACTORS

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

NOTE:

RATING FACTORS ARE BASED ON THE STRENGTH I LIMIT STATE.

COMMENTS:

1. VERTICAL ELEMENTS ARE REFERENCED STARTING AT THE BOTTOM.

2. THIS LOAD RATING IS FOR THE CULVERT EXTENSION ONLY.

(#) CONTROLLING LOAD RATING

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

@LEGAL LOAD RATING 3k
* % SEE CHART FOR VEHICLE TYPE

PROJECT No.___ W-5IOT'

JOHNSTON
STATION: [18+94.95 -L-

COUNTY

SHEET 6 OF 6

STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
RALEIGH
[ﬁﬁ&%ﬁ% STANDARD
o ¥ LRFR SUMMARY FOR
o REINFORCED CONCRETE
g 3 BOX CULVERTS
1172072014 (NON-INTERSTATE TRAFFIC)
Ml ENGINEERING REVISIONS SHEET NO.
1011 SCHAUB DRIVE, SUITE 100 [no.|  BY: DATE:  |NOJ BY: DATE: C-36
RALEIGH, NC 27606 ——
(919) 851-6606 1 3 SHEETS
FIRM PE NUMBER : P-0671 2 é], 36
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