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DocuSign Envelope ID: 62F4EDF2-40A2-456A-8C52-0B1183872025

F.A. PROJ. NO. STPNHS-0070(117)

NOTES

ASSUMED LIVE LOAD ---------- HL-93 OR ALTERNATE LOADING.
DESIGN FILL---=----==------- 7.4 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. WING FOOTINGS AND FLOOR SLAB INCLUDING 4”0F ALL
VERTICAL WALLS.

2. THE REMAINING PORTIONS OF THE WALLS AND WINGS FULL
HEIGHT FOLLOWED BY ROOF SLAB AND HEADWALLS.

THE RESIDENT ENGINEER SHALL CHECK THE LENGTH OF CULVERT
BEFORE STAKING IT OUT TO MAKE CERTAIN THAT IT WILL
PROPERLY TAKE CARE OF THE FILL.

DIMENSIONS FOR WING LAYOUT AS WELL AS ADDITIONAL
REINFORCING STEEL EMBEDDED IN BARREL ARE SHOWN ON WING
SHEET.

AT THE CONTRACTOR’S OPTION, HE MAY SPLICE THE VERTICAL
REINFORCING STEEL IN THE INTERIOR FACE OF EXTERIOR WALL
ABOVE LOWER WALL CONSTRUCTION JOINT. THE SPLICE LENGTH
SHALL BE AS PROVIDED IN THE SPLICE LENGTH CHART SHOWN
ON THE PLANS.EXTRA WEIGHT OF STEEL DUE TO THE SPLICES
SHALL BE PAID FOR BY THE CONTRACTOR.

STEEL IN THE BOTTOM SLAB MAY BE SPLICED AT THE
PERMITTED CONSTRUCTION JOINT AT THE CONTRACTOR’S OPTION.
EXTRA WEIGHT OF STEEL DUE TO THE SPLICES WILL BE PAID
FOR BY THE CONTRACTOR.

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.

THE CONTRACTOR SHALL PROVIDE INDEPENDENT ASSURANCE
SAMPLES OF REINFORCING STEEL AS FOLLOWS: FOR PROJECTS
REQUIRING UP TO 400 TONS OF REINFORCING STEEL, ONE 30
INCH SAMPLE OF EACH SIZE BAR USED, AND FOR PROJECTS
REQUIRING OVER 400 TONS OF REINFORCING STEEL, TWO 30
INCH SAMPLES OF EACH SIZE BAR USED. THE BARS FROM
WHICH THE SAMPLES ARE TAKEN MUST THEN BE SPLICED WITH
REPLACEMENT BARS OF THE SIZE AND LENGTH OF THE SAMPLE,
PLUS A MINIMUM LAP SPLICE OF THIRTY BAR DIAMETERS.

HYDROGRAPHIC DATA

DESIGN DISCHARGE .......c.iceeeieeeeeens = 400 CFS
FREQUENCY OF DESIGN FLOOD ...eeeeeaass = 50 YRS,
DESIGN HIGH WATER ELEVATION .......... = 146.8 FT.
DRAINAGE AREA ... .icceeeecccacanonnaona = 1.52 SQ. MI.
BASE DISCHARGE (QlO0) s i e eeeecceccaoonas = 490 CFS

BASE HIGH WATER ELEVATION ...cveeeaaosn 147.65 FT.

OVERTOPPING FLOOD DATA

OVERTOPPING DISCHARGE ....iveeeeoecaaa 850 CFS
FREQUENCY OF OVERTOPPING FLOOD ....... 500 YRS.
OVERTOPPING FLOOD ELEVATION .......... 153.0 FT.

Yol PB- PROFILE DATA

PVI STA.16+00.00 -Y6LPB-
PVI EL.= 153.21

VC = 200.00

gl = -0.74447

g2 = +0.9772%
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FOR CULVERT DIVERSION DETAILS AND PAY ITEM, SEE EROSION CONTROL
PLANS.

A 3 FOOT STRIP OF FILTER FABRIC SHALL BE ATTACHED TO THE FILL FACE
OF THE WING COVERING THE ENTIRE LENGTH OF THE EXPANSION JOINT.

EXCAVATE 1 FT.BELOW CULVERT AND FOOTINGS AND REPLACE WITH
FOUNDATION CONDITIONING MATERIAL IN ACCORDANCE WITH SECTION 414 OF
THE STANDARD SPECIFICATIONS.

SCOUR PROTECTIONS ARE REQUIRED AT BOTH INLET AND OUTLET OF THE
CULVERT.DO NOT PLACE RIP RAP ABOVE THE STREAM BED.

THE SCOUR CRITICAL ELEVATIONS ARE THE AS-BUILT BOTTOM OF BOX
CULVERT ELEVATIONS. SCOUR CRITICAL ELEVATIONS ARE USED TO MONITOR
POSSIBLE SCOUR PROBLEMS DURING THE LIFE OF THE STRUCTURE.

BACKFILL HIGH FLOW CULVERT BARREL WITH NATURAL BED MATERIAL TO
SILL HEIGHT.

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

FOR CRANE SAFETY, SEE SPECIAL PROVISIONS.

FOR GROUT FOR STRUCTURES, SEE SPECIAL PROVISIONS.

TOTAL STRUCTURE QUANTITIES

CLASS A CONCRETE

BARREL @__ 2.033 CY/FT 278.8 C.Y.
SILLS 2.00 C.Y.
WING ETC. 43.6 C.Y.
TOTAL 324.4 C.Y.

REINFORCING STEEL

BARREL 48,415 LBS.

WINGS ETC. 2,649 LBS.

TOTAL 51,064 LBS.
CULVERT EXCAVATION ---------------- LUMP  SUM

FOUNDATION CONDITIONING MATERIAL 193 TONS

I HEREBY CERTIFY THESE PLANS
ARE THE AS-BUILT PLANS

PROJECT No.__ W-5I07
JOHNSTON COUNTY
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DocuSign Envelope ID: 62F4EDF2-40A2-456A-8C52-0B1183872025

BAR TYPES

DIMENSION B
BAR |LENGTH]|| BAR |LENGTH
@ } 71 6'-2" 712 | 2'-10”
23“ B 6" 72 | 5-1" Z13 | 5-10"
J 73 | 4-11” 714 | 5'-1”
Ty 74 4'-3" 715 | 4-4”
75 | 3-6" 716 | 3'-7”
1'-3" 1'-84" _>HK= 76 | 2-10” || z17 | 2'-10”
@ Z7 | 6-0" 718 | 6'-1"
78 | 5-4” 719 | 5-3”
79 | 4-9” 720 | 4-5”
710 | 4'-1” 721 | 3-8”
Z11 | 3-6" 722 | 2’-10"
DIMENSION A
BAR | LENGTH || BAR | LENGTH
r NI | 9-847 || Nie | 9'-91%,”
N2 | 9-al% || N1T | 9r-1lb”
@ N3 | 864" || N18 | 8-11/%"
NA | 7 -7 || N19 | 7-0l/%”
< N5 | 6-8%" || N20 | 67-01/%"
N6 |5-10'4" || N21 | 5-0l%"
) NT |4 -114%7 || N22 | 4-0l/,”
6" RAD. ' N8 | 4-01%" || N23 | 9-9%”
/ NG | 9-814%7 || N24 | 9-6l/%"
A N1O | 9-51/4" || N25 | 8'-5/,"
” % NI1 | 8-4l || N26 | 7/-41/,"
N2 | 7-3% || N27 | 6-3l/%”
NI3 | 6-214" || N2g8 | 57-11/%"
N14 | 514" || N29 | 4-0l/%”
NI5 [ 4'-0V/%"

ALL BAR DIMENSIONS ARE OUT TO OUT.

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 18'-7" 74 H7 6 #4 STR 20'-71" 82 H13 6 #4 STR 22'-1" 89 H19 6 #4 STR 20'-1" 80
H? 2 #4 STR 13'-11" 19 H8 2 #4 STR 15°-5" 21 H14 2 #4 STR 16'-17" 22 H20 2 #4 STR 15"-0" 20
H3 2 #4 STR 8'-10" 12 HS 2 #4 STR 9'-10" 13 H15 2 #4 STR 10'-8" 14 H21 2 #4 STR 9'-7” 13
H4 2 #4 STR 3'-10" 5 H10 2 #4 STR 4'-4" S Hl6 2 #4 STR 4'-9” S HZ2? 2 #4 STR 4'-2" b
H5 14 #4 1 3'-3" 30 H11 14 #4 1 3'-3" 30 H17 14 #4 1 3'-3" 30 HZ23 1 #4 1 3'-3" 30
HG6 2 #4 STR 19'-5" 26 H12 2 4 STR 21'-4" 29 H18 2 4 STR 22'-9” 30 H24 2 #4 STR 20'-10" 28
N1 2 *0 2 11'-2" 34 N9 2 *0 2 11'-2" 34 N16 2 il S) 2 11'-3” 34 N23 2 *0 2 11'-3” 34
N2 2 *0 2 10'-10" 33 N1O 2 *0 2 10°-11" 33 N17 3 il S) 2 10°-7" 48 N24 1 *0 2 11'-0" 17
N3 3 #5 2 10'-0" 31 N11 4 #5 2 9'-10" 41 N18 4 #5 2 Q-7 40 N25 4 #5 2 9'-11" 41
N4 3 #5 2 9'-1" 28 N12 4 #5 2 8'-9” 37 N19 4 #5 2 8'-6" 35 N26 4 #5 2 8'-10" 37
N5 3 #5 2 8'-2" 26 N13 4 4 2 1'-8" 20 N20O 4 #4 2 1'-6" 20 N2 T 4 #4 2 7'-9” 21
NG 3 #4 % =-4" 15 N14 4 4 2 o'- 1" 18 NZ1 4 #4 2 b'-6" 17 N28 4 #4 % o’'-1" 18
+ N7 3 #4 2 6'-5" 13 N15 4 #4 2 5-6" 15 N22 4 #4 2 5-6" 15 N29 4 #4 2 5-6" 15
N8 3 #4 2 5-6" 11
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
T2 3 #5 STR 22'-6” 70 T3 3 #5 STR 24'-0" 75 T4 3 #5 STR 22'-0" 69
T1 3 #5 STR 20'-6" 64
V9 2 #4 STR 9 -2 12 Vie 2 #4 STR 9'-3" 12 V23 2 #4 STR 9'-3" 12
V1 2 #4 STR 9'-2" 12 V10 2 #4 STR 8'-11" 12 V17 3 #4 STR 8'-1" 17 V24 1 #4 STR 9'-1" 6
V2 2 #4 STR 8'-10" 12 V11 4 #4 STR r'-10" 21 V18 4 #4 STR =1 20 V2h 4 #4 STR r-11" 21
V3 3 #4 STR 8'-0" 16 V12 4 #4 STR 6'-9” 18 V19 4 #4 STR 6'-1" 18 V26 4 #4 STR 6'-10" 18
V4 3 #4 STR r-1" 14 V13 4 #4 STR 5'-8" 15 V20 4 #4 STR 5-6" 15 V27 4 #4 STR 5-9” 15
S V5 3 #4 STR 6'-2" 12 V14 4 #4 STR 4'-1" 12 V21 4 #4 STR 4'-6" 12 V28 4 #4 STR 4'-17" 12
.,3 Vo 3 #4 STR 5-4" 11 V15 4 #4 STR 3'-6" 9 V22 4 #4 STR 3'-6" 9 V29 4 #4 STR 3'-6" 9
3l vi 3 %4 STR  4'-5” 9
% V8 3 #4 STR 3'-6" K A 4 #5 3 b’'-6" 27 /13 5 #5 3 6'-4" 33 /18 3 #h 3 o'-1" 21
SI /8 4 5 3 5-10" 24 /14 5 #5 3 5-71" 29 /19 5 #h 3 5-9” 30
g /1 3 5 3 6’'-8" 21 /9 4 #4 3 5'-3" 14 /15 5 #4 3 4'-10" 16 /20 5 #4 3 4'-11" 16
- /2 3 #5 3 6'-1" 19 /10 4 #4 3 4'-1" 12 /16 5 #4 3 4'-1" 14 /21 5 #4 3 4'-2" 14
8| /3 4 #4 3 5-5* 14 /11 4 #4 3 4'-0" 11 /17 5 #4 3 3'-4" 11 /22 5 #4 3 3'-4" 11
g /4 4 #4 3 4'-9” 13 /12 4 #4 3 3'-4" 9
ﬁl /5 4 #4 3 4'-0" 11
A /6 4 #4 3 3'-4" 9
0
[
-}
+
(6)
J
=
? REINFORCING STEEL 628 LBS REINFORCING STEEL 672 LBS REINFORCING STEEL 708 LBS REINFORCING STEEL 641 LBS
(an]
[/
-}
g>lc_> CLASS A CONCRETE 9.16 CY CLASS A CONCRETE 10.03 CY CLASS A CONCRETE 10.69 CY CLASS A CONCRETE 9.81 CY
+
Z REINFORCING STEEL
g FOR 4 WINGS 2,649 LBS
a
c CLASS A CONCRETE
3 4 WINGS 39.69 CY
< 2 HEADWALLS 1.85 CY
3 2 END CURTAIN WALLS 2.07 CY
> TOTAL  43.61 CY
2
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+
|
(0]
>
=)
Q
w0
S
Tg]
(@]
(@]
N
=
7
(o]
(&)
Cc
(o]
+
(1))
cC
5
+ 2
(@]
o
=
un
(@]
Q
s
7
(1]
(0]
(o)
)
|-
0]
(&)
o2
£ <
w2 E®
o 9O 0
N g
R 66
=S 8=
AN By . -5, ISRAELNAIN e . 06/14
cHeckeD By . P-A. de PAOLI oate . 06714
DESIGN ENGINEER OF RECORD : —eA. de PAOLT e, _06/14

PROJECT NO.

W-5I07

JOHNSTON

COUNTY

STATION: ! (+33.63 -Y6LPB-

SHEET 6 OF 7

STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
RALEIGH
\s\\\“\\m\\\“ CA é”ém”h"'l,,
go%@%pya--.,'{%%%
y s WINGS FOR
S DF1FRQT2E4EFSAL- s EE
ol CONCRETE BOX CULVERT
w44, de H = 9'-0 SLOPE = 3
11/20/2014
MI ENGINEERING REVISIONS SHEET NO.
1011 SCHAUB DRIVE, SUITE 100 [no]  BY: DATE: NO.|  BY: DATE: C-22
RALEIGH, NC 27606 —
(919) 851-6606 1 3 SHEETS
FIRM PE NUMBER : P-0671 2 7 36




https://trust.docusign.com



				2014-11-20T08:15:13-0800

		DocuSign, Inc.

		Digitally verifiable PDF exported from www.docusign.com










DocuSign Envelope ID: 62F4EDF2-40A2-456A-8C52-0B1183872025

11/20/2014
10:19:04 AM

User: blanning

Filename: P:\NC Bridges\M12005 - W-5107 Johnston Co\MI12005.05_Culvert 3_New_Quincosin Swamp at -Y6LPB-\Structures\412_035_C03_W5107_SMU_CUT7.dgn

LOAD AND RESISTANCE FACTOR RATING

(LRFR)

SUMMARY FOR REINFORCED CONCRETE BOX CULVERTS

ASSEMBLED BY:

J.S. ISRAELNAIM DATE: 06/14

CHECKED BY : P.A. de PAOLI DATE: 0Ob6/14
DESIGN ENGINEER

OF RECORD: P.A. de PAOLI DATE: 06/14
DRAWN BY a WMC 7/” REV. |O/|/” MAA/GM
CHECKED BY : GM  7/1II

LRFR SUMMARY

(LOOKING DOWNSTREAM)

STRENGTH I LIMIT STATE
MOMENT SHEAR
O2 I -
o L o = o = L
S o o o o o 0
o2 | 5 9 = | S Tsi | S Tsr| 3
= i < 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 mufoN o > = T O = = Lo << = =z Lo << L S8
Lol — O = =Qa HH 2 Ll — H S ul [ H S [ =
> T HS =z <1 ZI—E =z >0 — > Ll oo (NI — > Ll o VL W =
Ll Ll Lyl — OO H <t o O H <t << (@) 1> ol << O 1> ol O
1 > =T O > = — I o m Ll — O _1uld o m Ll — Q _1uld @)
HL-93 (INVENTORY) N/A @ 1.42 -- 1.75 1.42 1 EXTERIOR WALL 9.00 1.75 1 TOP SLAB 9.00
DESIGN HL-93 (OPERATING) N/A 1.84 -- 1.35 1.84 1 EXTERIOR WALL 9.00 2.21 1 TOP SLAB 9.00
LOAD
RATING HS-20 (INVENTORY) 36.000 @ 1.42 51.12 1.75 1.42 1 EXTERIOR WALL 9.00 1.75 1 TOP SLAB 9.00
HS-20 (OPERATING) | 36.000 1.84 ©66.24 1.35 1.84 1 EXTERIOR WALL 9.00 2.2 1 1 TOP SLAB 9.00
SNSH 13.500 2.31 31.19 1.40 2.31 1 EXTERIOR WALL 9.00 3.26 1 TOP SLAB 9.00
SNGARBS?2 20.000 2.21 44.20 1.40 2.21 1 EXTERIOR WALL 9.00 3.01 1 TOP SLAB 9.00
Ll
O SNAGRIS?2 22.000 2.31 50.82 1.40 2.31 1 EXTERIOR WALL 9.00 317 1 TOP SLAB 9.00
|_|
é; SNCOTTS3 21.250 @ 1.38 37.61 1.40 1.38 1 EXTERIOR WALL 9.00 1.91 1 TOP SLAB 9.00
wn
W=1 SNAGGRSA4 34.925 1.50 52.39 1.40 1.50 1 EXTERIOR WALL 9.00 2.12 1 TOP SLAB 9.00
)
= SNS5A 35.550 1.45 51.55 1.40 1.45 1 EXTERIOR WALL 9.00 2.00 1 TOP SLAB 9.00
)
SNS6A 39.950 1.45 57.93 1.40 1.45 1 EXTERIOR WALL 9.00 2.00 1 TOP SLAB 9.00
LEGAL SNS 7B 42.000 1.45 60.90 1.40 1.45 1 EXTERIOR WALL 9.00 1.97 1 TOP SLAB 9.00
LOAD
RATING o TNAGRITS3 33.000 2.31 16.23 1.40 2.31 1 EXTERIOR WALL 9.00 2.8 1 TOP SLAB 9.00
—
g TNT4A 33.075 1.58 52.26 1.40 1.58 1 EXTERIOR WALL 9.00 2.21 1 TOP SLAB 9.00
|_
2 TNTGBA 41.600 1.50 62.40 1.40 1.50 1 EXTERIOR WALL 9.00 2.04 1 TOP SLAB 9.00
=
Lc}aJqu TNTTA 42.000 1.54 64.68 1.40 1.54 1 EXTERIOR WALL 9.00 2.16 1 TOP SLAB 9.00
o —
©= | TNTTB 42.000 1.50 ©63.00 1.40 1.50 1 EXTERIOR WALL 9.00 2.07 1 TOP SLAB 9.00
&)
E TNAGRITA 43.000 1.58 67.94 1.40 1.58 1 EXTERIOR WALL 9.00 2.15 1 TOP SLAB 9.00
S5 TNAGT5A 45.000 1.58 71.10 1.40 1.58 1 EXTERIOR WALL 9.00 2.15 1 TOP SLAB 9.00
-
= TNAGTSB 45.000 1.58 71.10 1.40 1.58 1 EXTERIOR WALL 9.00 2.11 1 TOP SLAB 9.00
B 9'-0” (TYP.) X
“ OO \ \
S
o
Y
BOX 1 BOX 2

s
s
s

W

annannng,

LOAD FACTORS:

NOTE:

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 --

RATING FACTORS ARE BASED ON THE STRENGTH I LIMIT STATE.

SHEAR RATING FACTORS COMPUTED WITH A FILL DEPTH OF

4.8 FT.

COMMENTS:

1. VERTICAL ELEMENTS ARE REFERENCED STARTING AT THE BOTTOM.

2.
3.
4.

iy,
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7, JOINLL Y Qs
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“ d
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(#) CONTROLLING LOAD RATING

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

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