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DRAINAGE DETAILS |
JOB NO.: 13081100

DATE: NOV., 2013

DESIGNED BY:

BCB

DRAWN BY: BCB

TABLE OF DIMENSIONS & REINFORCING STEEL TABL O ORCNGHALL WING DIMENSION CALCULATIONS: ) skew angle - o
(Wings for One Structure End) (2~Wings) .
_ _ 1ngs Formulas: (Al values are in Feet) (@) A+ discharge end, chamfer may be Y,
Variable Estimated (4)| Estimated Bar |51 N S o 9 ' y a -
Dimensions . . Quantities Quantities ar |>izel No.| >pa 90 Hw =H + T +C ©)
Reinforcing per ft per ft+ of D1 "6 | ~ 17-0" less : . , For 15° Skew ~ 1"
Shygting | [Toewall” e Tee T T o Skew B ) e i e Yor Ty PW-2 and Hw 2 4 For 30° Skew ~ 2"
H Bars Ji J2 ~Wings ~Toewal = - - i - > B < 2
wMiOnXg'wmouwml - E})ors £ | =4 | ~ |1 -0" Angle = (Hw - 0.5%) (SL) = Cosine & for Ty PW-2 and Hw < 4° For 457 Skew ~ 3
Ho ot w X Y z N {spa |N] s Reinf | Conc |Reinf | Conc F #4 ~ 1'-0" 3 -0 . A @ Quantities shown are for two Type PW-1 wings.
9 — pa |- pa For Cast-in-place culverts H .
Hw »n n (Lb/F+) [(CY/FH)|(Lb/FH)|(CY/F 1) G #6 ~ 8" SLN (S) ¢ N+ )W) . . o Adjust concrete volume for Type PW-2 wings. To
— - = TR - m — — M w4 | 4 = Liw = I S U1 < Cosine determine estimated quantities for two wings,
2'-6" [2'-10 10"[1°- 0 7"[#4 1" -0"[#4]1°-0"] 48.64 [ 0.406[ 6.85] 0.071 5 e Rl BARS D1 For Precast culverts: multiply the tabulated values by Lw.
2'-9" |2'-10" 10"[17- 0" T #4177 -0" | #4]1°-0"| 49.31 | 0.424 6.85] 0.071 —— Ltw = L(N) (2 U +S) + (N 1) (0.5')1 = Cosine & Quantities shown do not include weight of
3°-0" |2 -10" 101 - 0" 7' %4 1" -0"[#4|1' -0"| 49.98 | 0.444| 6.85] 0.071 v #4 | ~ |17-0 Total Wingwall Area (Two Wings ~ SF) Bars D
37-3" [2°-107 __10"[1°- 0" 77| =41 -0"[#4[1"-0"| 53.32 | 0.462| 6.85] 0.071 S @ Ln for Ty PUST B Provide weepholes for Hw = 5'-0" and greater.
3 -6" [2°-10" 10" 17- 0" 7 =4l -0"[#4[17-0"| 53.98 [ 0.480| 6.85] 0.071 90° = 5y e (e C T.m sE For T PH-2 and Ha < 4° Fill around weepholes with coarse gravel.
40" [3-2]1-27]1-0" 7 [#4a 1 -0"[#4|1 -0"| 55.77 ] 0.532| 6.85] 0.071 TABLE OF less : Y ® o ) )
26" |3 - 21 - 271 - 0" T [#a 1 -0"| %41 -0"| 59.77 1 0.568 5.85] 0.071 TOEWALL Sf;ﬁ\g‘e Eé;i?g Bars E2 1°-6" minimum into the wingwall
5 0" |3 -9 |1 - 1|1 -2 T[4 [1"-0"|#4]1 0" | 63.45]0.632] 6.96] 0.075 REINFORCING Hw = Helght of Wingwall o
5°-6" |3'- 9" 17- 7"[1"- 2" 7" #41°-0"|#4[1°-0"| 67.46 | 0.668 6.96 | 0.075 Bar [Size| No Spa 3 0" Lw = Length of Wingwall @ Lap Bars M1 1'-6" minimum with Bars Ma2.
6'-0" [4'- 4"/ 2'- 0"|1"- 4" 7" #5 (1" -0"|#5[1"-0"| 80.67 | 0.730 7.07| 0.078 J3 #4 ~ 17-0" L‘——l h*w = ﬁUl\ée"* IOEW?” ‘;egg"'h B G o d ot 8" . |
6 6 [a - a2 -0 1 - 4" 7= 17 =0"[#5]1 -0"| 85.05 | 0.768 | 7.07 ] 0.078 Vo Twa T2 -~ = Number of Culvert Spans . ars G equally spaced a maximum, place as
SL:1 = Channel Slope ratio. (Horizontal: 1 Vertical shown. Provide at least two pair Bars G per
70" |5-0]2-3]1-09 8" #5 1" -0"|#5]1 -0"| 92.15]0.864| 8.07]0.093| [Ez [#a | ~ | 1 -0 BARS D2 Deoan S vatuaPS s 915 ‘ reaty wino. ‘ pal P
7'-6" |[5'- 0" 2"- 3"[1"- 9" 8"[#5[17-0"[#5]|1"-0"| 96.54 | 0.902 8.07 | 0.093 © = Culvert Skew
o 8'-0" |5°- 6"[2'- 8" 1'-10" 8"[#5 6"[#5 6"]139.04 [ 0.962| 8.13] 0.095 S lieable b | + standord for S @ O; min “ro 5;1-0" rpox:rhEsf}mo‘rechuerrheigh‘rs are
o e T T T o m 0 ee applicable box culvert standard for shown elsewhere in the plans. For structures
T o 8, 6” 5/ 6” 2/ 8 11 10" 8" #5 6" #5 6” 144.47 | 1.000 8.13] 0.095 = W=4n Y +36" and U values. ’ with pedestrian rail, bicycle rail or curbs
Sgo8| 9 -6" |6°- 0" 2°-10"]2"- 2 9" #5 6"| #5 6"]156.93 | 1.136f 8.41] 0.110 N i i i i taller than 1°-0", refer to ECD standard. For
s3twl10-6" |6°- 5"[3"- 0"[2'- 5" 9"| #6 6" | #5 6"]196.27 | 1.234 8.57] 0.117 "\‘ = structures with 76 bridge rail, refer to T6-CM
gégt T 6" |7 - 2713 - 62 - 8" 1 %6 6" %6 67 1230.13 | 1.438 3.52 ] 0.140 N . . T standard. F$r structures with traffic rail,
c5eeli2 6" [77- 873 - 972 -11"[17- 0"|#7| 6"|#6] 6"|283.41 | 1.592| 9.74] 0.157| = Q 9 ~ U U other than T6, refer fo RAC standard.
$82=|13 6" [87- 2[4 - 03 - 21" - 2|%8 6] #6 6" [348.72 | 1.804 | 10.02| 0.186 + + : = == For vehicle safety, the following requirements
58,2 14’-6" |8'-10"4"- 5" 3'- 5"[1'- 4"|#9 6"| #6 6"1432.94 | 2.046 | 10.30 | 0.218 Yy+8" N N T must be met: X X X
Sazi15 -6" [9°- 6" [4 -10"[3"- 8"[1"- 6"[*9 6" =7 6"|489.52 [ 2.302 ] 11.24] 0.253 Barrel - Eg;ngirgﬁg%? mg:goggogféﬁggbgsé'vf_g%ggd
+ = 7 m 7 m 7 m 7 ™ 7 m m m . I
g |16 0" Jo-ii[5 - o3 -iiv|1~- 77|#9[ &'[#7| 6"|505.72 | 2.448| 11.47]0.219 BARS J1 BARS J2 BARS J3  BARS V reinf rade.
£659 CW)Y?: [LH - For structures with bridge rail, build curbs
syc . flush with finished grade.
me'?,§ (F\eld Bend as needed. Reduce curb heights, if necessary, to meet the
C=L 0 Lw Lw above requirements. No changes will be made in
+9¢5§ D2 D1 quantities and no additional compensation will
2XE° SL 1 A 3'-0" Extend Bars G 3'-0" Extend Bars G be allowed for this work.
T N\ (Typ) R B st (Typ) ; B S ; @ 4 o ) o .
@80 . & XU & . @) ) 17-0" typical. 2'-0" typical when RAC standard
LeFE T \ @ Wingwal | Wingwal | is referenced elsewhere in the plans.
>0L D o
OEO® \ (%] (%]
> : — . - '-0" for Hw < 4'.
RE . = _ i __ oy —_ . SECTION C-C @ 50" tor
Torb J1 e - ! Ji : @ 6" for Hw < 4'.
PEZyp C D ~ C - D ~ C
OxovL E \Y = \Y U U
2ad T ) T T T
5g2¢e v : :
£ 06 Const = | e Const RS GENERAL NOTES:
o~ a | " < | > | “ b .
0635 Jt—] L }—3" weephole (5) - Jt—] L 3" weepnole (5) - v Designed in accordance with AASHTO LRFD Bridge
r S \ — \ 3 — Design Specifications.
tEQy i J1 Provide Class "C" Concrete (f'c = 3,600 psi Min)
CCwan N T N [} 1] and Grade 60 reinforcing steel.
L06E6 =7 T 1T 1 **f** T T T 1T 1 T X1 = T~ T ’*I**f“i — 1T T 1 | T X7 | Provide 1 /4" Min clear cover to reinforcing steel.
EoEoE i U2 - T k;EZ@ < J2 T _ ¥~E2@ Depth of toewalls for wingwalls and culverts may be
2,999 < | / / f ! f‘“!/" R I / / f 4 | Y" reduced or eliminated when founded on solid rock, when
<g=°r N — i T J ~ } 1 i J ! directed by the Engineer.
O :"o0d (i)—/ (i)—/ E V. See BCS sheet for wingwall type and additional
2 5R%E Eq JJ Mi— M2 kJ3 E1 JJ MxJ M2 kJ:s Wi o Wi 0 dimensions and information.
o <~o P A B P A B tnhgwa tngwa The quantities for concrete and reinforcing steel
resulting from the formulas given on this sheet are
PARTIAL ELEVATION - PW-1 PARTIAL ELEVATION - PW-2 SECTION C-C for the Contractor’s information only.
DESIGNER NOTES:
@ Type PW-1 can be used for all applications and must
R L o be used if railing is to be mounted to the wingwall.
12 F(égézczg g:ggz) o ) gﬁéverf Type PW-2 can only be used for applications without
o < w a railing mounted to the wingwall.
(TyD)TP U@ 4777%77A
z | \
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L
— é - | | !
N 7 — —] = Limits of Culvert Limits of Culvert
D’\% v F N Lw | ‘ Barrel Quantities Lw / Barrel Quantities 3’ Texas Depqrrmgqr‘of Transportation
1 , / I Bridge Division
&) § N E | '
2 T X ! * v \ 1 [ [/ //
= ch§+ Jt 3 T = I/ ! N = J CONCRETE WINGWALLS
— f J2 = — — — — 1 — — — — T — — — — — V= = — T — — — —
| i I 3 i /R — — WITH PARALLEL WINGS FOR
Lo ] I — Ltw Lw
i N N 5 i ] B S B — = | | . BOX CULVERTS
g of E1 P T & \ 1 . Culvert Skew
' w e w L Length of Wings TYPES PW-1 AND PW-2
3 ~ 2 E2 Toe of Slope PLAN based on SL:1 slope PLAN
=S 8 N M along this line
g -+ - s '\ig M2 Toe of Slope Pw
& W DETAILS FOR DETAILS FOR r(x@m pwstde0l. dgn on: GAF“CK: CAT Jow TxDOT [k GAF
TxDOT  February 2010 DISTRICT FEDERAL AID PROJECT SHEET
SECTION A-A SECTION B-B NON-SKEWED BOX CULVERTS SKEWED BOX CULVERTS wevisions
— (Showing Wing Reinf) (Showing Wing Reinf) (Showing 30° Skew) D% peinforeing Quontities. counTy [contro [sect [ uoe [HicHmay
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BAR IS ONE INCH ON
ORIGINAL DRAWING
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IF NOT ONE INCH ON
THIS SHEET, ADJUST
SCALES ACCORDINGLY.
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