TABLE OF DIMENSIONS & REINFORCING STEEL A FORCIOALL WING DIMENSION CALCULATIONS: () sxew angle - o
(Wings for One Structure End) (2~Winas) :
: 1NgsS Formulas: (All values are in Feet) @ At discharge end, chamfer may be ¥
Vvariable Esﬂmm‘ed@ Estimated Bar 1Size|l No Spqg 90° 9 ? Y 4
Dimensions . . Quantities Quantities ' - P Hw = H + T + C @ . "
Reinforcing per ft per ft of Dj #6 ~ 17 -0" less L - (Hw) (SL) = Cosi 6 f v PW-1 For 15° Skew ~ 1
(%fwwmg> (1 Toeaa ) Dz | #6 | ~ |1°-0" Skew Y W - 17) (SL) = cosine © Tor Ty PW-2 and Hw > 4 For 307 Skew ~ 2
: Bars J1 | Bars J2 INgs ~Toewa = - - - = o oz
WMIGnXglwnszm S > i F #4 ~ 17 -0" Angle = (Hw - 0.5’) (SL) = Cosine & for Ty PW-2 and Hw < 4’ For 45% Skew 3
He i ght W X Y 4 N | spa | N | spg | Reinf | Conc JReinf | Conc F #4 | ~ |1°-0" 3 -0" For Cast-in-pl verts: (4) quantities shown are for +wo Type PW-1 wings.
N % (Lb/F+) [(CY/FH)|(Lb/FH)|[(CY/F 1) G He | ~ 8" or LasT-In-place culverTs: : Adjust concrete volume for Type PW-2 wings. To
Hw v | w4 | 2 ~ Liw = L) (5) + (N -+ 1) (U] <~ Cosine & determine estimated quantities for two wings,
2'-6" |2'-10" 10" 1"- 0" 7| #4017 -0"|#4)1°-0"] 48.64 | 0.406| 6.85] 0.071 — BARS D1 for P R | e multiply the tabulated values by Lw.
2'-9" [2"-10" 10"1°- 0" 7'l =2 1 -0 " [#4 1" -0"| 49.31 | 0.424| 6.85] 0.071 P #4 | ~ |1°-0 ror rrecasiocuiverts: A : Quantities shown do not include weight of
, . , _ —— - . : - , . v w4 N 1/ -0" Ltw = [(N) (2 U + S) + (N 1) (0.5")] = Cosine © Bars D
3"-0 2"-10 10 1"- 0 7 #4117 -0 #4111 -0 49, 98 0. 444 6. 85 0.071 Total Wingwg|| Area (Two Wings ~ SF) °
- 3'-3" |2"-10" 10" 1°- 0" 7' #4]1°-0"[#4]1°-0"] 53.32]0.462| 6.85]| 0.071 = (2) (Hw) (Lw) for Ty PW-1 (5) Provide weepholes for Hw = 5’ -0" and greater.
2 3°-6" |2°-10" 10" 17- 0" 7' w41 -0"[#4 |17 -0"| 53.98 | 0.480| 6.85[ 0.071 90° - Eg o )Etwi - (15 gFS;O;onTPWE’VzV-(ZjngDEWHEi 4 Fill around weepholes with coarse gravel.
Ss | a0 [3-2]1-27]1-0 7"[#a 1" -0"[#4[1"-0"| 55.77 ] 0.532| 6.85] 0.071 TABLE OF less v " g ! (6) O .
55 47 -6" |3°- 2"17- 2"1" - 0" 7 =41 -0 #4417 -0"| 59.77 | 0.568 | 6.85]| 0.071 TOEWALL Siﬁgle Eggi?g Bars £2 17-6" minimum into the wingwall
ze 50 [3- o1 -7]1 -2 7" [#a 1" -0"[#4]1' -0"| 63.45] 0.632| 6.96] 0.075 RE INFORCING Hw = Height of Wingwal | o
gt%’ 5°-6" |3"- 9" 1'- 7" 1"- 2" 7" #4 |1 -0"|#4|1°-0"| 67.406 | 0.668 ©.96 | 0.075 Bar [Size| No Spa 3 -0 Lw = Length of Wingwal | @ Lap Bars M1 17-6" minimum with Bars M2,
gﬁ_g 6’ -0" |4'- 4" 2'"- O0"[1'- 4" 7" #5 |17 -0" | #5 (1" -0"| 80.67 | 0.730 (.07 0.078 J3 #4 ~ 1" -0" ijW = ﬁU|ge"T 1T-”OgWCIJ|I -IL-eggTh 5 . . dat g . |
45\ /7 (1] /7 _ 1] /7 _ 1 /7 _ 1 " 7/ - 1 /7 - " - = Um er O U ver DGnS Gr‘s eqUG y SDGCG G mGX l mum D GCe GS
gE% 6, 6“ 4, 4,, 2, O,, ], 4” 7,, S 1, O,, *S 1, O,, 85.05 | 0. 768 .07} 0.078 M2 4 2 BARS D2 SL:1 = Channel Slope ratio. (Horizontal: 1 Vertical, shown. Provide at least two pair Bor"s G per
Eu\ 7" -0 5°- 0" 2"- 3" 1"- 9 g"l#5 (1" -0"(#5[1" -0 92.15 | 0. 864 8.07 | 0.093 E2 #4 ~ 1-0" Usual value is 2:1) wing.
‘ggg 7'-6" |5"- 0" 2"- 3"[1"- 9" 8"l #5 |1 -0"|#5|1"-0"] 96.54 | 0.902 8.07 | 0.093 Ao} = Culvert Skew
g §§ 8 -0" [5°- 6" 2"- 8" 1"-10" 8"| #5 6" | #5 6"1139.04 | 0.962 8.13| 0.095 . @ 0" min to 5"-0" max. Es+?mo+echurb heights are
S I N T 0 51 Y SR O s 56 BLI0001® DX culvert stondard for s, i, T shown elsounere i ine plane. For siructures
Qmé 9'-6" |6°- 0" 2'-10" 12"~ 2 971 #5 67| #5 67]156.93 | 1.136 8.41 ] 0.110 N <—ﬂ e—ﬂ taller than 1'-0", refer to ECD standard. For
_ng’g 10" -6" |6°- 5" 3"- 0"|2"- 5" 9"l #o o"| #5 6"1196.27 | 1.234 8.57 | 0.117 l'\l =T structures with T6 bridge rail, refer to To6-CM
500 6 7'- 2" 3°- g2 - 8" 111 =6 6" | #6 6" 1230.13 | 1. 438 9.52 | 0.140 + ) ] N standard. For structures with traffic rail,
o v ; ; ! other than T6, refer to RAC standard
gﬁg 12"-06" |7"- 8" 3"- 9" 2"-11"|1"- 0"|#7 o"| #o ©6"1283. 41 1.592 9.74 | 0.157 % 8 8 N U U ? ’
E%g 13"-6" |8"- 2" 4"- 0"|3"- 2"|1"- 2"| #8 6"| #6 6"1348.72 | 1.804 | 10.02 | 0.186 + + ; ~—= == For vehicle safety, the following requirements
w314’ -6" [8°-10"4"- 5" 3"- 5"[1'- 4"|#9 o"| #o ©0"1432.94 | 2.046 | 10.30 | 0.218 Y+ 8" N N T must be met:
< P ; T ; Y Y R T T T - D D - For structures without bridge rail, curbs
U 15" -6 9'- 6" 4"-10"| 3 8" 1"- o6"| #9 o"| ®Y ©"1489.52 | 2.302 | 11.24 | 0.253 v v 2 | Barrel ] . Jg A
oy 7 T 7 ol = Y T R T T T ol . il cannot project more than 3" above finished
0T U 16" -0 9" -11"5"- 0" 3" -11 1= T7"] #9 o"| ®Y 6" |505.72 | 2.448 | 11.47 | 0.279 BARS Ji BARS J2 BARS J3 BARS V reinf —Hr=r grade
E%g [LM KC\L/JV(IJY?';TLJ [\H - icljr rsjrgc;;u;?s_wéﬂ; brigge rail, build curbs
2SS : L _ ush wi inished grade.
gi; <F|e|d Bend as needed. ) \| _e o Reduce curb heights, if necessary, to meet the
37 Lw o / / Vv \ above requirements. No changes will be made in
S &S o \ o . 5 Dz Di—F S quantities and no additional compensation will
@3% SL ] @_. 3 ‘O.\J Extend Bars G 3 6’ -0" @ 3 _O.J Extend Bars G 3 k be al lowed for this work.
L >E L (T ) = SL (T ) b
§%§ G - ypw ~ | w P @ @ 1”-0" typical. 2’-0" typical when RAC standard
857 T \ @ Wingwal | Wingwal | is referenced elsewhere in the plans.
Sl
Sk \ %) n , ,
(®) -
\ — y] s — y) I SECTION C-C 195 0" for u < 4
5:3 J1 = EiERE 5 - g Ji ST S - @ 6" for Hw < 4’
553 _ i ~ —/0) - —1F N C
Ea%% z v - } 0V : A\Oy
Ebgm | | D1
J2uY Const = | & Const = | & :
gigf JT i : 43 weephole@ $ ML Jt— : G4 3 weephole@ $ ML \%g:\l/irJr @ V GEDr\leEsl?énLedN?nTEogcordonce with AASHTO LRFD Bridge
Q =3 X& \%1/—‘ X, \%{I/ Design Specifications.
V = el Barrel J1 Provide Class "C" Concrete (f'c=4200psi, min7.5sack mix for pourin place)
| | B . | D e | B . D e Reinf and Grade 60 reinforcing steel.
g = — - —--jﬂ—————————-——__"_______‘ N 4+ H—1— —--f———————-——-——__"_______‘ N PE—Y Provide 1 /4" Min clear cover to reinforcing steel.
S :
: - _ I - — 1 [ : _ _ I - — 1 Fo> < Depth of toewalls for wingwalls and culverts may be
. J2 / / f 55 f‘}/" @ < J2 / / f 76 f N }/E @ = / D2 reduced or el iminated when founded on solid rock, when
N —— ' , N —— ' 1 directed by the Engineer.
J j @_/a J K J J @J j k J J See BCS sheet for wingwall type and additional
Er M1 M2 J3 Ei M1 M2 J3 Wi N dimensions and information.
P (AJ-’ B P A B Ingwa 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
. .o be used if railing is to be mounted to the wingwall.
12 F(F'Qgézugd gTGde) Culvert Type PW-2 can only be used for applications without
1 y ODe Skew ° ° °
2 A a railing mounted to the wingwall.
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5 I N [u - - WITH PARALLEL WINGS FOR
S ° ° ° _ Lw P
: I |3 P | B I B — — BOX CULVERTS
3 ol e, P _ N -L ¥ | 1 ) Culvert Skew
. . | v b & X | Length of Wings TYPES PW-1 AND PW-2
= > \ + ° E o Toe of Slope P AN based on SL:1 slope P AN
Y ™ ™N L along this line L
= 8" B _\k
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