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PROFILE ALONG ¢ CULVERT

ASSUMED LIVE LOAD
DESIGN FILL---=---===---=--- 9.1 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:

l. 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.

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

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.

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 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.iceeeieeeaeens = 650 CFS
FREQUENCY OF DESIGN FLOOD ...eeeeeaass = 50 YRS,
DESIGN HIGH WATER ELEVATION .......... = 153.3 FT.
DRAINAGE AREA ... .icccecccccacanoananona = 3.39 SQ. MLI.
BASE DISCHARGE (QlO0) s i e eeeecceccnnonas = 800 CFS
BASE HIGH WATER ELEVATION ..o eeeaaonn = 154.06 FT.
OVERTOPPING FLOOD DATA

OVERTOPPING DISCHARGE ...veeeeeoaacens = 2500 CFS
FREQUENCY OF OVERTOPPING FLOOD ....... = 500+ YRS.
OVERTOPPING FLOOD ELEVATION ..ccuveosnn = 162.1 FT.

-Y1LPC- PROFILE DATA

PVI STA. 13+50.00 -YILPC-
PVI EL.= l63.67

vC = 200.00
gl = -0.4035%
g2 = +1.2338%

[EL, 150.0%
(\\EL. 146.0 £

L EL.149.0%

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.

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 THE 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.

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 @__ 2.155 CY/FT 73.5 C.Y.
EDGE BEAM 1.7 C.Y.
WING ETC. 24.8 C.Y.
TOTAL 100.0 C.Y.
REINFORCING STEEL
BARREL 14,134  LBs.
WINGS ETC. 1,372 LBS.
TOTAL 15,506  LBS.
CULVERT EXCAVATION ---------------- LUMP SUM
FOUNDATION CONDITIONING MATERIAL 53 TONS
REMOVAL OF EXISTING STRUCTURE --- LUMP SUM
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BAR TYPES

BILL OF MATERIAL

BAR | NO. |SIZE|TYPE| LENGTH |WEIGHT| BAR | NO. [SIZE|TYPE| LENGTH |WEIGHT
ALL BAR DIMENSIONS ARE OUT TO OUT. m =& A - = = T30 T ARSI CRERTIT S
— A2 65 6 5 6'-11" 675 | A321 1 6 | STR| 11-5” 17
SPLICE LENGTH CHART I A100 | 30 6 | STR | 21-10” 984 | a322 | 1 6 | STR| 10-7~ 16
BAR | SIZE SPLICI—;}L/I/—ZNGTH VERTICAL LEC . A101 1 6 | STR| 18-9” 28 A323 | 1 6 | STR| 9-8" 15
A300 | *b 2'-9 NN A102 1 6 | STR| 15-0” 23 A324 1 6 | STR | 8-10” 13
A400 | *b 2’9" @ VY ALO3 | I 6 | STR| 11'-2" 17 A325 | 1 6 | STR| 8-0" 12
Cl 4 1'-9" M AL104 1 6 | STR| 7-5" 11 A326 | 1 6 | STR| 7-1” 11
. A105 | 1 6 | STR| 20'-1” 30 A327 | 1 6 | STR| 6-3” 9
. AL06 | 1 6 | STR| 18°-4" 28 A328 | 1 6 | STR| 5-4" 8
AL07 | 1 6 | STR| 16'-8~ 25 A329 | 1 6 | STR| 4'-6” 7
gl Al08 | 1 6 | STR| 14-11” 22 A330 | 1 6 | STR| 3-8" 6
% 517 AL09 | 1 6 | STR| 13-2" 20 A400 | 58 6 | STR| 21'-10” | 1,902
A110 1 6 | STR| 11-5” 17 A401 | 1 6 | STR| 19-11” 30
All1 1 6 | STR| 9-8" 15 A402 | 1 6 | STR| 18-1” 27
A112 1 6 | STR| 8-0” 12 A403 | 1 6 | STR| 16°-2" 24
A113 1 6 | STR| 6-3" 9 A404 | 1 6 | STR| 14'-3" 21
Al14 1 6 | STR| 4-6" 7 A405 | 1 6 | STR| 12-4" 19
o A200 | 29 6 | STR | 21'-10” 951 | Ad406 | 1 6 | STR| 10°-6~ 16
- - A201 | 1 6 | STR| 19°-11” 30 A40T | 1 6 | STR| 8-7" 13
1"-1” - 11-#4 C1 BARS @ 2'-0”"CTS. ( TOP OF ROOF SLAB ) - 1"-1 o A202 1 6 STR 16/-2" 24 A408 1 6 STR 6'-8" 10
9" 10-0" 8" 10’-0" 9" A203 | 1 6 | STR| 12-4" 19 A409 | 1 6 | STR| 21-0” 32
R T Al A204 | 1 6 | STR| 8-7" 13 A410 | 1 6 | STR| 20'-1” 30
o 10-%4 C1 BARS © 1-0" CTS. (TYP) o A205 | 1 6 | STR 20/—1” 30 A411 1 6 | STR 19/—3” 29
- i T50TTOM OF ROOF SLAB - A206 | 1 6 | STR| 18'-4 28 A412 | 1 6 | STR| 18'-4 28
A207 | 1 6 | STR| 16'-8" 25 A413 [ 1 6 | STR| 17°-6" 26
A208 | 1 6 | STR | 14'-11” 22 A414 1 6 | STR| 16'-8" 25
A209 | 1 6 | STR| 13-2~ 20 A415 | 1 6 | STR| 15-9” 24
%6 Al BARS @ 1'-0” <l *6 A300 BARS @ 6” A210 | 1 6 | STR| 11-5” 17 A4l6 | 1 6 | STR| 14'-11” 22
\ Nlo /7 ) A211 1 6 | STR| 9-8" 15 A41T |1 6 | STR| 14-0” 21
i ) e - - - - - - 7. - - T &-Tj’/—TA‘OPClCCI),F;]NERS p212 | 1 |6 [STR| §-0" 2 [aa8 [ T |6 [STR| 132" [ 20
= y jﬁ — ) ) ) ) . ) | ) ! ) ) ) ) . ) ) A213 | 1 6 | STR| 6'-3 9 A419 | 1 6 | STR| 12'-4 19
' v AN ] Y " N . A214 | 1 6 | STR| 4-6" 7 A420 | 1 6 | STR| 11-5” 17
A~ 17 é% 4'/4"HIGH PERMITTED >—-—--- EI) . EI) -1+ -4} &I) A300 59 b STR 21'-10" 1,935 Ad21 1 b STR 10'-7" 16
C.H.C.U. CONST. JT. = © AlIOO BARS @ 1'-0" - < A301 1 6 | STR | 20'-8" 31 A422 1 6 | STR| 9-8~ 15
] Laree. b ! b ! A302 | 1 6 | STR| 18-9” 28 A423 | 1 6 | STR| 8'-10" 13
A303 | 1 6 | STR| 16'-10” 25 A424 |1 6 | STR| 8-0” 12
2 L] ) ] A304 | 1 6 | STR| 15-0" 23 A425 |1 6 | STR| 7'-1” 11
L2 cL. < o .27 CL. A305 | 1 6 | STR| 13-1” 20 A426 | 1 6 | STR| 6-3” 9
CL. N ¥ > A306 | 1 6 | STR| 11-2" 17 A427 |1 6 | STR| 5-4" 8
1 . = n I S A307 | 1 6 [ STR|[ 9-4 14 A428 | 1 6 [ STR| 4-6" 7
b - 5 J S A308 | 1 6 | STR| 7-5" 11 A429 | 1 6 | STR| 3-8" 6
- g E'“ A309 | 1 6 | STR| 5-6” 8
. < @ e A310 | 1 6 | STR| 21-0" 32 Bl [ 196 | 5 [STR| 9'-5 1,925
o Pl G | *5 Bl BARS [} i ” \ o ASIL | 1 | 6 | STR| 201" | 30
> © N @ 1"-0 B N o % @ A312 | 1 6 | STR| 19°-3" 29 c1 | 188 | 4 | STR| 18-6" | 2,323
. “ o A313 | 1 6 | STR| 18-4" 28
b o © J O A314 | 1 6 | STR| 17-6" 26 D1 40 6 | STR| 2'-6~ 150
™ N ¥ A315 | 1 6 | STR| 16'-8” 25
{1 3@ WEER HOLES (T¥P.) Pl 5 S o [ < A316 | 1 6 [ STR[ 15-9" 24 Gl ‘ 5 [STR[ 252" | 105
“ -1 T el N [ A3LT | 1 6 | STR| 14-11” 22
: m RS R A R
g L | CONST. JT. L] ' L] '
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X \ - ] —.' f —' ‘_|'
5 ST - |
; ENI . A | L : . : . A . | 4
vy i I d Sa
u T / N\ %4 Cl IN BOTTOM
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BILL OF MATERTIAL BAR TYPES
WING 1 WING 2
BAR NO. SI/ZE TYPE LENGTH WEIGHT BAR NO. SIZE TYPE LENGTH WEIGHT
H1 6 #4 STR 11°-1" 44 H6 12 #4 STR 19°-2" 154 DIMENSION B
H? 2 #4 STR 8'-5" 11 HY 2 #4 STR 28'-5" 38 SAR CENGTH
H3 >  ®4 STR  4'-0” 5 H8 >  ®4 STR  15/-1" 20 @ | o . Y
H4 12 #4 | 3'-3" 26 H9Y 12 #4 | 3'-3" 26 1 75 2-8"
H5 2 #4 STR 11'-8" 16 H10 4 #4 STR 19°-4" K7 >~ O B o 73 311"
CXIJ \I
:—|" - Z4 3/_].”
N1 2 #h 2 10°-2" 21 NG 3 #h 2 10'-4" 32 75 Y
* A" H ’_ "
N2 3 5 2 9'-4 29 N7 5 5 2 9'-10 51 {3 1'-0" " >HK. 76 4-8"
N3 3 #h 2 8'-4" 26 N8 8 #h 2 8'-11" 4 - > > 77 Y
N4 3 %4 2 7-3" 15 N9 8 #4 2 8'-0" 43 137 |, 1'-8%4" | H9 -8 37
N5 3 #4 2 6'-3" 13 N10O 8 #4 2 1'=-2" 38 79 371"
N11 8 #4 2 6'-3" 33
S1 3 *6 STR 6'-0" 2
S1 3 *6 STR 6’-0" 21
T1 3 #5 STR 13'-0" 41
T2 3 #h STR 38'-6” 120
V1 2 #4 STR 8'-2" 11
V2 3 #4  STR 7-4" 15 V6 3 #4  STR 8 -4" 17 DIMENSION A
V3 3 %4 STR  6'-4" 13 V7 5  #4 STR  7'-10” 26 Y SR TENGTH
V4 3 #4 STR 5-3" 11 V8 8 #4 STR 6'-11" 37 N1 8'-8!/,"
V5 3 #4 STR 4'-3" 9 V9 8 #4 STR 6’'-0" 32 N2 7'-10'/5"
VIO 8  #4 STR  5'-2¢ 28 - N3 6210/,
/1 2 #4 3 5-10" 8 V11 8 #4 STR 4'-3" 23 N4 5/_9|/2~
/2 4 #4 3 5-2" 14 N5 4/_9I/2//
Z3 4 #4003 4'-5" 12 Z5 8  ®4 3 5'-8" 30 6" RAD. NG 8101/,
/4 4 #4 3 3=-17" 10 /6 8 #4 3 5-2" 28 Y N7 8’—4'/2”
7 8 #4 3 4'-8" 25 / N8 7/_5I/2~
Z8 8 24 3 4:1'/'/ 22 S\ Ng EA
Z9 8 4 3 3-7 19 8" NLO 581/,
N1l 4'-9Y5"
REINFORCING STEEL 377 LBS REINFORCING STEEL 995 LBS
CLASS A CONCRETE 5.59 CY CLASS A CONCRETE 16.22 CY
ALL BAR DIMENSIONS ARE OUT TO OUT.
REINFORCING STEEL
FOR 2 WINGS 1,372 LBS
CLASS A CONCRETE
2 WINGS 22.21 CY
1 HEADWALLS 1.19 CY
1 END CURTAIN WALLS 1.38 CY
TOTAL 24.78 CY
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Dosh‘s'%mya ..... 141/"«,
TN
NSV WINGS FOR
£ DF1FQGQ/2E4RA3AL s H
: A :
D o (] CONCRETE BOX CULVERT
","'/,,ll”,f' de\\‘?\\\“‘\\\\é H = 8 - O SL OPE = 3:'
11/20/2014
Ml ENGINEERING REVISIONS SHEET NO.
DRAWN BY : _J:5. ISRAELNAIM DATE ; _O7/14 1011 SCHAUB DRIVE, SUITE 100 [0l Bvs DATE:  |nOJ  BvY: DATE: C-6
. P.A. de PAOLI . 07r1/14 RALEIGH, NC 27606
CHECKED BY : T DATE : A (919) 851-6606 1 3 Heets
DESIGN ENGINEER OF RECORD : "= DATE : FIRM PE NUMBER : P-0671 2 dl, 36




https://trust.docusign.com



				2014-11-20T07:55:06-0800

		DocuSign, Inc.

		Digitally verifiable PDF exported from www.docusign.com










DocuSign Envelope ID: 8FF6719D-7D19-48C1-9FDC-0403973C721B

1171972014
4:55:49 PM

User: blanning

Filename: P:\NC Bridges\M12005 - W-5107 Johnston Co\MI12005.03_Culvert 1_Ext_Bawdy Creek at US 70 Byp\Structures\410_.035_C01_W5107_SMU_CUT7.dgn

LOAD AND RESISTANCE FACTOR RATING

(LRFR)

SUMMARY FOR REINFORCED CONCRETE BOX CULVERTS

ASSEMBLED BY:

J.S. ISRAELNAIM DATE: QO7/14

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

OF RECORD: P.A. de PAOLI DATE: Q7/14
DRAWN BY a WMC 7/” REV. |O/|/” MAA/GM

CHECKED BY : GM  7/1I

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 = | Tsi | S Tsr| 3
= i < ol < C+ < Oy =
Z I L = < Lo Ll L Ll
Ll — = o . — 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 — > Lo (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 — QO _1uld o m Ll — Q _1uld &)
HL-93 (INVENTORY) N/A @ 1.69 -- 1.75 2.13 1 EXTERIOR WALL 8.00 1.69 1 TOP SLAB 10.00
DESIGN HL-93 (OPERATING) N/A 2.20 -- 1.35 2.07 1 EXTERIOR WALL 8.00 2.20 1 TOP SLAB 10.00
LOAD
RATING HS-20 (INVENTORY) 36.000 @ 1.69 60.84 1.75 2.13 1 EXTERIOR WALL 8.00 1.69 1 TOP SLAB 10.00
HS-20 (OPERATING) | 36.000 2.20 79.20 1.35 2.1 1 EXTERIOR WALL 8.00 2.20 1 TOP SLAB 10.00
SNSH 13.500 2.371 32.00 1.40 2.56 1 EXTERIOR WALL 8.00 2.37 1 TOP SLAB 10.00
SNGARBS?2 20.000 2.09 41.80 1.40 2.43 1 EXTERIOR WALL 8.00 2.09 1 TOP SLAB 10.00
Ll
O SNAGRIS?2 22.000 2.15 47.30 1.40 2.56 1 EXTERIOR WALL 8.00 2.15 1 TOP SLAB 10.00
|_|
é; SNCOTTS3 21.250 1.09 29.70 1.40 1.32 1 EXTERIOR WALL 8.00 1.09 1 TOP SLAB 10.00
wn
LW=1 SNAGGRSA4 34.925 .12 39.12 1.40 1.40 1 EXTERIOR WALL 8.00 1.12 1 TOP SLAB 10.00
)
= SNS5A 35.550 1.09 38.75 1.40 1.33 1 EXTERIOR WALL 8.00 1.09 1 TOP SLAB 10.00
)
SNS6A 39.950 1.07 42.75 1.40 1.32 1 EXTERIOR WALL 8.00 1.07 1 TOP SLAB 10.00
LEGAL SNS 7B 42.000 @ 1.06 44,52 1.40 1.32 1 EXTERIOR WALL 8.00 1.06 1 TOP SLAB 10.00
LOAD
RATING o TNAGRITS3 33.000 1.56 51.48 1.40 2.04 1 EXTERIOR WALL 8.00 1.56 1 TOP SLAB 10.00
—
g TNT4A 33.075 1.25 41.34 1.40 1.54 1 EXTERIOR WALL 8.00 1.25 1 TOP SLAB 10.00
|_
2 TNTGA 41.600 1.15 47.84 1.40 1.42 1 EXTERIOR WALL 8.00 1.15 1 TOP SLAB 10.00
=
Lc}aJqu TNTTA 42.000 1.21 50.82 1.40 1.48 1 EXTERIOR WALL 8.00 1.21 1 TOP SLAB 10.00
o —
©= | TNTTB 42.000 1.13 47.46 1.40 1.40 1 EXTERIOR WALL 8.00 1.13 1 TOP SLAB 10.00
(&)
E TNAGRITA 43.000 1.21 52.03 1.40 1.54 1 EXTERIOR WALL 8.00 1.21 1 TOP SLAB 10.00
S5 TNAGT5A 45.000 1.22 54.90 1.40 1.54 1 EXTERIOR WALL 8.00 1.22 1 TOP SLAB 10.00
-
= TNAGTS5B 45.000 l.16 52.20 1.40 1.54 1 EXTERIOR WALL 8.00 1.16 1 TOP SLAB 10.00
~ 10’-0” (TYP.) -
“ / o) \
S
o
Y
BOX 1 BOX 2

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.

COMMENTSs

1. VERTICAL ELEMENTS ARE REFERENCED STARTING AT THE BOTTOM.

2. THIS LOAD RATING IS FOR THE CULVERT EXTENSION ONLY.
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11/20/2014

(#) 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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