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DETAIL "B"

SECTION A-A SECTION SHOWN FOR
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1/2" PREFORMED FIBER EXP JOINT MATERIAL (*)

CULVERT WING
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DESIGN SPECIFICATIONS:

2002 - AASHTO 17TH EDITION

LOAD FACTOR DESIGN

SEISMIC PERFORMANCE CATEGORY A
DESIGN LOADING:

EARTH 120 #/CU FT

® =27°
LIVE LOAD SURCHARGE
DESIGN UNIT STRESSES:
CLASS B CONCRETE (RETAINING WALLS) FC= 3,000 PSI
REINFORCING STEEL (GRADE 60) FY = 60,000 PSI

NOTES:
COST OF MATERIAL, COMPLETE-IN-PLACE, WILL BE CONSIDERED

COMPLETELY COVERED BY THE CONTRACT UNIT PRICE FOR CLASS B

CONCRETE (RETAINING WALLS) AND REINFORCING STEEL (CULVERTS).
THERE WILL BE NO DIRECT PAY FOR ITEMS SUCH AS THE PVC WATERSTOP, UNDERDRAIN AND POROUS BACKFILL.
COST OF ANY REQUIRED EXCAVATION IN ROCK WILL BE CONSIDERED COMPLETELY COVERED BY THE CONTRACT UNIT PRICE FOR

OTHER ITEMS.

FRONT FACE OF THE PROPOSED RETAINING WALL SHALL BE BUILT FLUSH WITH THE STREAM FACE OF THE PROPOSED CULVERT,

* IF ROCK ENCOUNTERED CONSISTENTLY AT OR ABOVE ELEVATION OF BOTTOM OF WALL FOOTING THE SHEAR KEY CAN BE OMITTED.
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BOX02_dbl_la_str Effective: May 2015 Supercedes: Aug. 2008
¢ Roadway / / E
o Ry ot cuh 2(8'x 6’) CONCRETE BOX CULVERT SEC/SUR 26 THP 44N RCE 120
(See Roadway Plans) A .
' Layout Dimensions
Var. Equation Dim. Var. Equation Dim. Var. Equation Dim. E
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Elev. 1 Keyed Cansts Yo" £1av. 2 ~ g
@ € Culvert - = Joint @ ¢ Culvert TI ~ = 8" K |(S + TI/2)(sec Z) 8'-74" | EE |E(sec Z) 14'-9”
2
~ A - - - 18'-0" | L |2EE + BB + CC 85'-33" | HH [20"(sec 2) 203" u -
=k B - - 77=0" | o [1 + vy 5% aQ [TX(cos 2) 13 b SF
I —Granular Backfill = c -— - 10'-103"[ 1 |6(sec 2) 12'=13" [ vy [1x(sin 2) 21 3 8 3
. P 10” (Typ.) " r_=zn _ " I _aqn o " t_gqn on
Construction joint key not shown for _ \éj—-’@ E G +0 + 20 14" -3 v HT + TS 12 6" =1 TW MOX{3 4" or (BS + 12 )} 3'—4 E_ﬁ,.
clarity, see standard plans for details. GENERAL ELEVATIDN A—-A ; E".-"gé'
u;a
If unsuitable material is encountered, excavation of unsuitable material and §§g
furnishing and placing of granular backfill shall be in accordance with Sec 206. E|6VCI'|'iOﬂS Fil | Heigh+s a ﬁEE
N E
For layout and dimensions of reinforcement. see standard plans. Upstream (Elev. 1) = 643.99 ¢ Rdwy at € Culvert = 2'-3" f+ ar 5;;
For details of pipe inlets not shown. refer to Std 703.60. Downstream (Elev. 2) = 641.34 Design (All units) = MGX+V$IU§S++ == ;%5
(o] = O
Pr. Gr. at Tie Sta. = 651.71 m 2 u
== E-‘ §
20// I . ‘g .:‘:-
— s &
E o
O ::
- Y a4 3 3
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> T E
er— I~ ~ -
o ! Removal of Bridges lump sum 1
<] o Const. Class B—1 Concrete (Culverts—Bridge) cu. yard 123.2
3~ Joint Reinforcing Steel (Culverts—Bridge) pound| 27,700
x DETAIL A General Notes: "
)
Design Specifications: o 3
2010 AASHTO LRFD Bridge Design Specifications and 2010 © &
Interim Revisions >_+ i
=
= Design Loading: mﬁ b=
Vehicular = HL-93 minus lane load, Earth = 120 |b/cf = g
Equivalent Fluid Pressure = 30 Ib/cf (min.), 60 Ib/cf (max.) LIJ<. 2o
o
Design Unit Stresses: = =Re
- Class B-1 Concrete (Box Culvert) f'c = 4,000 psi ow Gon
Reinforcing Steel (Grade 60) fy = 60,000 psi |_u|_u L;é%
R
A A Miscel |aneous: GZ 29%
/}g;i{( When alternate precast concrete box sections are used, the 14 2.3
;4’?.\'4? minimum distance from inside face of headwalls to precast 0’4 0 6O
g’(‘r‘v’ sections measured along the shortest wall shall be 3 feet. LUD nal
Const. p Reinforcement and dimensions for wings and headwalls shal | | ZE3
\(J$|m‘) = be in accordance with Missouri Standard Plans. 3>_ P
yp. ) =4 w
5 Channel bottom shall be graded within the right—of-way for :ﬂ: x
4 transition of channel bed to culvert openings. Channel banks ol-l.l 9
£ shal | be tapered to match culvert openings. T x
o 3 =
T S S 7 8
Q i P 30" Pipe Inlet Data S
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¢ Roadway
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(See Roadyay Plans) Layout Dimensions
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Construction joint key not shown for — re2 3l
clarity., see standard plans for details. GENERAL ELEVATION A-A ; §§§§§
ono =
If unsuitable material is encountered, excavation of unsuitable material and H H H gz Ix
furnishing and placing of granular backfill shall be in accordance with Sec 206. Elevations Fill Heights a EEE :
. . . Upstream (Elev. 1) = 631.84 ¢ Rdwy at € Culvert = 2'-10" f+ ol 3:2 H
For layout and dimensions of reinforcement, see standard plans. szE |2
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L 4 w E

— [ e 2§ s
g Estimated Quantities Final on g [z
Const. = 4
Joint z
! ‘5 Removal of Bridges lump sum 1 a
#* \/y}; Y Class B-1 Concrete (Culverts—-Bridge) cu. yard 126.5 é
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DETAIL A v DETAIL B g
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T Gerns o, wingga) | at Hhe same eize PIPE Station | offset [F.L. Elev. < A
Std 703.37 & Std 703.44 P-19 11+09.76 [ 21.00' LT | 633.00 Eg z I
L ’ + = ﬁ
T— —m P-21 10+91.81 | 26.82" LT 632.50 E‘_ L-él 5
= o _ |z
g o\l |\ s sk
=8 | \ General Notes: o =i
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Design Loading: o2 :QZ o
Vehicular = HL-93 minus lane load, Earth = 120 Ib/cf L I wodls
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4 X
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Class B—1 Concrete (Box Culvert) f'c = 4,000 psi L S g
Reinforcing Steel (Grade 60) fy = 60,000 psi Ug e 2
& o
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I
TIME OF CONCENTRATION INLET DESIGN
Overland flow Ditch/Channel Flow Curb flow Total DA Drainage Area Information 10-Year
DA | Length| Slope (o] Time | Length| Slope [Velocity| Time | Length| Slope |Velocity| Time |Length Ti =z
1 54 7 030 | 553 0.00 | 455 12 15 [ 051 | 509 | 6.04 Intet | BS | Inlet | Area [ o0l "C" [ L | Sing [ Sean | K" ! o [ Q D [ W | Q [ @ E
2 46 9 030 | 4.70 0.00 | 415 12 15 046 | 461 516 Inlet | Type | (acres) Value | (f) | (fwR) | (fwr) | Value | (inthn) | (cfs) | (cfs) | () | () | (chs) | (cts) 2
3 100 6 0.30 7.92 380 12 15 0.42 91 1.5 7 0.22 571 8.57 ;“AD]
3 H 6 cl 0.63 6.04 0.70 4 0.13 0.0504 1.00 6.99 31 3.1 0.18 | 4.2 16 15
5 55 6 [ 09 [ 1.47 0.00 [ 206 9 15 {023 | 261 | 500 2 | | o | o5 | 516 | 070 [ 4 | 013 [oo0s3s| 100 [ 747 | 37 [ 37 [ 020 | 43 | 17 | 20
6 26 12 0.90 0.80 0.00 230 13 15 0.26 256 5.00
7 100 6 0.30 7.92 82 10 15 0.09 315 5 10 0.53 497 8.55 ] 5 cl 268 8.57 0.50 4 003 [ 01085 | 1.00 6.39 8.6 86 | 047 | 4.9 37 48
8 “ 3 | 030 | 662 0.00 | 206 7 15 | 023 | 250 | 6.86 e v | o000 | 000 | o000 100 | #vA | #vA | #vA 00
9 28 10 0.90 0.88 0.00 317 12 15 0.35 345 5.00
10 43 10 0.30 4.38 0.00 653 12 15 0.73 696 5.41 5 6 cl 0.18 5.00 0.85 4 0.136 0.02 1.00 7.20 1.1 80 | 0.18 [ 97 21 59
11 100 8 [ 030 | 720 | 300 [ 12 15 103 ] 9% 1 15 1 041 | 49 | 7.65 6 | 16 [ o | o1t [ 500 [ 08 [ 4 [ 012 | 0015 | 100 | 720 | 06 | 80 | 047 | 118 | 22 | 58 w
12 100 14 0.30 5.97 350 12 15 0.39 0.00 450 6.37 2
13 100 14 0.30 5.97 420 12 15. 0.47 1 2 7 0.03 531 6.47 L7 H1 cl 1.59 8.55 0.40 4 0.089 0.013 1.00 6.39 4.1 41 013 | 107 | 20 21
1147 [ 15 ] 030 f 400 000 f so [ 12 ] 15 | 056 |mEcAlmIGI00 ke | H1 | o | 03 [ess |08 | 4 |oose | 0oz | 100 | 674 | 17 | 17 | 045 | 41 | 12 | os N
16 100 10 0.30 6.68 0.00 154 6 15 0.17 254 6.86 9 1 Cl 0.11 5.00 0.90 1.00 7.20 0.7 07 07
17 20 2 0.90 1.28 0.00 280 T 15 0.31 300 5.00
18| 00 | 45 | 030 | 564 | 3 | o [ 00| 0.04 | & | 25 | 10 | 046 | 238 | 604 Ho il o | a1 | o | 080 100 | 748 | 56 | 56 28 —
19 100 10 0.30 6.68 235 12 15 0.26 400 8 15 0.44 735 7.39 -1 3 @] 1.31 7.65 0.60 4 0.085 0.039 1.00 6.57 5.2 78 0.25 71 25 53 “ 2 ggg
20 56 9 0.30 5.18 210 18 15 0.23 310 2 10 0.52 576 5.94 : ";5
21 pry 3 030 6.62 0.00 140 15 7 0.33 183 .96 12 13 Al 1.00 6.37 0.40 4 0.06 0.066 1.00 6.89 27 27 022 | 4.0 1.7 1.0 m ?,, 3'2‘
22 57 3 060 | 471 | 287 6 10 | 048 000 | 344 | 519 M3 | 17 | c 1.63 | 647 | 040 | 4 | 006 | 0066 | 100 | 68 | 45 [ 98 | 036 | 60 [ 30 | 67 w 8 £e
23 9. X 0.2 181 9.89 L .
L S 030 L L] &7 < ! i 4 116 ] 0.82 5.00 0.55 4 0.072 0.02 1.00 7.20 33 33 015 | 80 1.8 14 'E,é:% g
™ =
15 MH | 000 | 000 | 0.00 100 | #NA | #VA | #NA 0.0 g SE £
s I
16 cl | o059 | 68 | 070 | 4 [suwp | 002 [ 100 | 674 | 28 | 100 012 [ 66 | 100 00 4 &h: |
17 C | 033 | 500 | 080 | 4 [suwp | 002 | 100 | 720 | 19 | 86 | 006 | 34 | 86 | 00 e i g; 2
<& s ]
18 120 cl 0.57 6.04 0.60 4 0.009 0.02 1.00 6.99 24 24 019 | 103 | 1.8 0.6 5 ;]E §
“ TN
19 21 Cl 0.94 7.39 0.50 4 0.007 0.025 1.00 6.62 3.1 31 024 | 103 | 24 0.7 y 8 55 3
mea fE
1-20 cl 1.80 5.94 0.40 4 SUMP 0.02 1.00 7.01 5.0 56 0.00 0.6 56 0.0 m E’ n% ES
2w Iz
121 e] 0.46 6.96 0.70 4 SUMP 0.02 1.00 6.71 21 29 0.00 | 0.6 29 0.0 === - ]
¢ g
22 123 cl 0.56 519 0.75 4 0.06 0.02 1.00 7.16 30 3.0 0.15 8.0 1.8 12 “ ﬁ ©
123 cl 0.31 9.89 0.75 4 0.06 0.02 1.00 6.12 14 14 0.1 6.2 1.0 0.4 L g g
£ 0 IS
O ::|
Abbreviations: m A E
C = Runoff Coefficient = Intensity of Rainfall, based on equations according to Table 5602.2, APWA 5600 ? :::,‘ 2
Te = Time of Conc. to Inlet Qr= peak Rate of Runoff (Qr=kcia) v 2
L= Length of inlet Qby = Runoff Bypassing Inlet = 3
Cl= Curb Inlet = Runoff Reaching Inlet (Qr+Qby) (6] 5
Al= Area Inlet Qi = Inlet Capacity (See Fig. 5604-2 through Fig. 5604-10, use Q to determine Qi, and multiply by 0.8) E,J 2
ES= End Sectlion = Depth of Gutter Flow (R.), using lzzard Equation for inlets on grade, or Figure 5604-21 for sump inlets o §
= Width of Spread from Gutter () w E E
2
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5
O = <
PIPE DESIGN = g o
Pipe Layout Drainage Area Information Hydrology Pipe Information Manning's Design Results Hydraulic Grade Line Check IE LI>-I é
Tc at Design Pipe Top Elev Minor |HGL@ Elev 6" Height g
Pipe Area SumA Tc e Sum Added Q Dia Pipe Conv. | Length us DS Slope af V' Inlet Min HGL @ (o] s
DS Pipe Ti us Tp | TcatDS Pipe | US Branch CA < Storm Area aaf VivE D/Df D (ft) V(fts) Ke ofUs Head us below Remaining _| . E
Number (acres) | (acres) Pipe (min) |Value CA (vear) Q (cfs) (cfs) (in) Type (sq. ft) Factor (ft) Invert | Invert (fUft) (cfs) (f's) Structure Depth (ft) Loss () | Invert Slope |DS Invert Opening @us D E Q. % E
P-1 P-2 0.63 0.63 6.04 6.04 0.06 6.10 0.00 6.04 | 0.70 0.44 0.44 10 3.1 15 RCP 1.227 64.7 33 724.00 | 722.50 | 4.55% 13.79 11.2 0.22 0.80 0.30 0.38 8.99 1.00 729.21 5.21 1.26 72563 | 0.23% | 722.88 728.711 3.08 0 E S o g
P-2 P4 0.75 1.38 5.16 6.10 0.06 6.16 6.10 6.10 | 0.70 0.52 0.96 10 6.8 15 RCP 1.227 64.7 58 722.00 | 715.00 | 12.07% 2248 18.3 03 0.87 0.37 0.46 15.93 1.00 728.54 6.54 3.94 72641 | 1.09% | 715.46 726.79 0.38 1 t\.' (2] §
P-3 P4 2.68 268 8.57 8.57 0.03 8.60 0.00 8.57 | 0.50 1.34 1.34 10 86 15 RCP 1.227 64.7 24 717.00 | 715.00 | 8.33% 18.68 15.2 0.46 0.96 0.46 0.58 14.61 1.00 723.28 6.28 331 720.89 | 1.75% | 715.58 721.53 0.64 —I l'-l_-' 8 Q g
P-4 P-5 4.06 0.00 8.60 0.11 8.71 8.60 8.60 0.00 2.30 10 14.7 15 RCP 1.227 64.7 130 714.50 | 697.75 | 12.88% 23.22 18.9 0.63 1.04 0.56 0.70 19.68 0.40 720.50 6.00 241 717.61 | 517% | 698.45 718.75 1.14 < < R = §
P-5 P-6 0.18 4.24 5.00 8.71 0.20 8.91 8.71 871 | 085 0.15 2.46 10 15.6 15 RCP 1.227 64.7 251 697.25 | 661.00 | 14.44% 2459 20.0 0.64 1.05 0.57 0.71 21.04 0.15 702.60 5.35 1.03 698.99 | 584% | 661.71 700.85 1.86 O ; o- > 1z
P-6 P-15 0.11 0.11 5.00 8.91 0.07 8.97 8.91 891 | 0.80 0.09 2.55 10 16.1 15 RCP 1.227 64.7 69 660.00 | 654.00 | 8.70% 19.08 15.5 0.84 1.1 0.69 0.86 17.26 0.15 667.22 7.22 0.69 661.56 | 6.17% | 654.86 665.47 3.91 = 4 E g
P-7 P8 1.59 1.59 8.55 8.55 0.0 8.61 0.00 855 | 040 0.63 0.63 10 4.1 15 RCP 1.227 64.7 30 690.50 | 689.50 | 3.33% 11.81 9.6 0.34 0.89 0.39 0.49 8.57 1.00 694.63 4.13 1.14 69213 | 0.39% | 689.99 692.88 0.75 m g =2 %
P-8 P-11 0.32 1.91 6.86 8.61 0.23 8.84 8.61 861 | 0.80 0.25 0.89 10 5.7 15 RCP 1.227 64.7 190 689.00 | 671.00 | 9.47% 19.91 16.2 0.29 0.86 0.38 0.45 13.96 1.00 694.69 5.69 3.02 692.47 | 0.77% | 671.45 692.94 0.47 |.L| = O 8 é‘
P-9 P-10 0.11 0.11 5.00 5.00 0.07 5.07 0.00 5.00 | 0.90 0.10 0.10 10 0.7 15 RCP 1.227 64.7 52 691.00 | 683.00 | 15.38% 25.38 20.7 0.03 0.61 0.20 0.25 12.61 1.00 695.61 461 247 693.72 | 0.01% | 683.25 693.86 0.14 ; (2] % w é
P-10 P-11 1.31 142 5.11 511 0.1 522 5.07 5.11 | 0.60 0.78 0.88 10 6.5 15 RCP 1.227 64.7 93 679.75 | 671.00 | 9.41% 19.85 16.2 0.33 0.89 0.38 0.48 14.39 1.00 687.81 8.06 322 68344 | 1.00% | 671.48 686.06 2.62 I.U I.Ulj o | %‘
P-11 P-13 1.31 3.22 7.65 8.84 0.21 9.04 8.84 8.84 | 060 0.79 1.68 10 10.6 15 RCP 1.227 64.7 189 670.50 | 655.50 | 7.94% 18.23 14.9 0.58 1.03 0.54 0.68 15.30 1.00 678.14 7.64 3.63 674.81 | 2.69% | 656.18 676.39 1.58 = g:_ o 2
P-12 P-13 1.00 1.00 6.37 6.37 0.09 6.46 0.00 6.37 | 040 0.40 0.40 10 28 15 RCP 1.227 64.7 56 659.00 | 655.50 | 6.25% 16.18 13.2 0.17 0.75 0.27 0.34 9.89 1.00 666.99 7.99 1.52 660.85 | 0.18% | 655.84 665.24 4.39 w g o 3
P-13 P-15 1.63 4.85 6.47 9.04 0.02 9.08 9.04 9.04 | 040 0.65 2.33 10 14.6 18 RCP 1.767 105.1 21 655.00 | 653.50 | 7.04% 27.89 158 0.53 1.01 0.51 0.77 15.94 1.00 663.07 8.07 3.95 659.71 | 1.94% | 654.27 661.32 1.61 E (] §
P-14 P-15 0.82 0.82 5.00 5.00 0.08 5.08 0.00 5.00 | 055 0.45 0.45 10 33 15 RCP 1.227 64.7 35 655.00 | 654.00 | 2.86% 10.94 8.9 0.3 0.87 0.37 0.46 7.75 1.00 659.31 4.31 0.93 656.40 | 0.27% | 654.46 657.56 1.16 w 5
P-15 P-17 4.96 0.00 9.06 0.18 9.25 9.06 9.06 0.00 5.33 10 335 30 RCP 4.909 | 4101 165 652.00 | 646.00 | 3.64% 7820 15.9 0.43 0.95 0.45 1.13 15.13 1.00 659.31 7.31 3.56 656.68 | 0.67% | 647.13 657.56 0.88 m é 5
P-16 P-17 0.59 0.59 6.86 6.86 0.11 6.97 0.00 6.86 | 0.70 0.41 0.41 10 28 15 RCP 1.227 64.7 38 647.50 | 647.00 | 1.32% 7.42 6.0 0.38 0.92 0.42 0.53 5.56 1.00 651.58 4.08 0.48 648.51 | 0.19% 647.53 649.83 1.32 O (@] g
P-17 0.33 587 5.00 9.25 0.02 9.26 9.25 9.25 | 0.80 0.26 6.00 10 37.4 30 RCP 4.909 | 4101 19 64550 | 644.50 | 5.26% 94.08 19.2 04 0.94 0.44 1.10 18.02 0.20 651.58 6.08 1.01 647.61 | 0.83% | 645.60 649.83 2.22 '— 14 ;
P-18 P-19 0.57 0.57 6.04 6.04 0.08 6.12 0.00 6.04 | 060 0.34 0.34 10 24 15 RCP 1.227 64.7 33 636.75 | 636.00 | 2.27% 9.75 7.9 0.25 0.83 0.33 0.41 6.60 1.00 640.96 4.21 0.68 637.84 | 0.14% | 636.41 639.21 1.37 w g g
P-19 0.94 1.51 7.39 7.39 0.48 7.87 0.00 7.39 | 0.50 0.47 0.81 10 5.4 15 RCP 1.227 64.7 189 635.50 | 633.00 | 1.32% 744 6.1 0.73 1.08 0.62 0.78 6.55 1.00 640.96 5.46 0.67 636.94 | 0.70% | 633.78 639.21 2.27 o é
P-20 P-21 1.80 1.80 5.94 5.94 0.10 6.04 0.00 594 | 040 0.72 0.72 10 51 15 RCP 1.227 84.7 39 634.00 | 633.50 | 1.28% 7.33 6.0 0.69 1.06 0.60 0.75 6.33 1.00 639.64 5.64 0.62 635.37 | 062% | 634.25 637.89 2.52 = ;
P-21 0.46 225 6.96 6.96 0.01 697 6.12 696 | 0.70 0.32 1.04 10 7.1 15 RCP 1.227 64.7 7 633.00 | 632.50 | 7.14% 17.29 14.1 0.41 0.94 0.44 0.55 1326 1.00 639.64 6.64 272 636.27 | 1.19% | 633.05 637.89 1.62 < ;
P-22 P-23 0.56 0.56 5.19 5.19 0.19 5.38 0.00 519 | 0.75 0.42 0.42 10 31 15 RCP 1.227 64.7 109 759.50 | 753.59 | 5.42% 15.07 123 0.2 0.78 0.29 0.36 9.58 1.00 763.47 3.97 1.42 761.29 | 0.22% 753.95 761.72 0.43 lé" £
P-23 0.31 0.87 9.89 9.89 0.06 9.95 6.04 9.89 | 0.75 0.24 0.65 10 4.0 15 RCP 1.227 64.7 17 753.34 | 75320 | 0.82% 5.87 4.8 0.68 1.06 0.59 0.74 5.07 1.00 757.09 3.75 0.40 754.48 | 0.38% | 753.94 755.34 0.86
Abhre\ﬁallons: ) A ) g, I§
Ti= InletTime Qf = Capacity of Pipe Flowing Full \\\\\\E oF M’&S‘"”o 2
Tp= FlowTime in Pipe VI= Velocity of Pipe Flowing Full S 2
Te= Sum of Time of Concentration at US Pipe = Depth of flowin pipe ,‘ N\~ Y
US= Up-Stream V= Velocity of flow in pipe 8
DS = Down-Stream Ke= Head loss Coefficient Table 5603-2, APWA 5600 0 g
S 2
R
T3 SR pas £zE £
'S S s paTe 2
ELECTRONICALLY. 5
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