Greiner
Engineering

Greiner

Inc.
3240 East Camelback Road
Phoenix, Arizona 85018

COMPARATIVE DESIGN STUDY
FOR
SCS RWCD FLOODWAY REACH 6

CONTRACT NO. 53-9457-00469
JOB NO. E 101012

FEBRUARY, 1986

VOLUME I




INDEX
DESCRIPTION SECTION NO.

Schedule, Approach and Summary

of Conclusions and Recommendations. . . . . . . 1
Chronologic Log of Concepts and Rationale. . 2
Evaluation of Soil Mechanics Report. . . . . . . 3
Hydraulics for main channel. . . . . . . . . 4
Hydraulics for side inlets . . . . . . . . . .. 5
Analysis of adjacent subdivisions. . . . . . 6
Hydrologic & hydraulic design for

collector channels. « « « & &« s o s » & = = « s 7
Erosion protection « « « « « « # 5 2 = o » « « = 8
Existing bid tabs for former reaches . . . .

Data on existing bridges . . . . . . . . . . .. . 10
Proposed structure @ Brown Road. . . . . . s 0§ o3 & ad
Earthwork. . . . . . . . “ o mE R T
Evaluation and types of side inlets. . . . . . . s 13
Location of maintenance ramps and

roadway evaluation. . . . . . . . . |
Existing operation and maintenance

manuals for former reaches. . . . . . . . . s w » 1D
Summary of cost estimate for different

alternates. « « « = « » % 2 @ v > 8 e o b w5 @ « 16

Grade and alignments for main channel. . . . . . . 17/

Summary of peak flows. . . . . . . . . . . . .. < 18
Typical cross sections for main channel. . . . . . 19
Hydrology for inlets and main channel. . . . . . . 20
Evaluation of existing subdivision drainage

FEPOPES  + = © « o » s = s = & & ¢ 8 Bek & 3 B Bd
Locations of existing underground utilities. . . . 22
Comparisons of Computerized Backwater Programs . . 23
Evaluation of proposed channel @ power]ine

easement. . . . . . B & v B & 8 84 @ suERE » . 24
Modificiation No. 3. . . . . . .« . . « . . i+ v & 29
Research on Materials applicable to the

floodway. . . . . . Y . 26




Oy

ner Greiner Engineering 1%
a5nm g7 om g Sciences, Inc.
inearng _Bm»ovx

Tucson 602 327-3413
Phoenix 602 275-5400 Calculate dbyM\ﬁﬂé%E_D até él&&&i&_ Sheet No

Checked by % 63 /8 Dafe 7/1[/?‘4

OfZ

F“O SCA AWO&\V e AJ‘_ B\*owv\ 2@4\ LODS (ST :C\Ve&

€ reqo\(emen s‘@or‘\'\/\-; éWchU‘(e e < ‘Qo\\ou\)b
‘T\/\e_ A =12\% 'Q'\ob\) [ C‘(oo "‘%‘/\‘ue‘? \/\.we = vee.\xsacx OPY
- M’\m’\muwxqo L0 Leet nsl e_‘FC\e_ éﬁocj'u( %’\';v\;af&
Avizona De \:‘TW\CMJY o'& \TBV\%FO‘(‘JVE*\O\A H im; Diisioun )
hndard Dawings o~r covxcchYe, iva S aun
w\\v\Qwa\\% Were g) c =€ —\—O\A Fr‘oaie%

R‘ \\W\\V\éw 6\&\\/;3 O-(% _{_\/\\b fﬁ“’\)éﬁ)fﬁ \Naca ac.\/z:\\l@A

V\Aé aY‘ S C\/(_C)

SRRV} \quY
%omaw gﬁ' éﬁ Vie anA‘b J \%’b ( of€7 V\A

o af‘\'b \av\A & OJV exc b Lox el iy
<\z\\ ava :F&s 'ch ‘lr‘\/\cﬁe
o‘Q H Cu\va‘s \‘K ‘(a\) \c%\/\j\v\a’x\ C/wz.u :‘(‘
D c,W\ c\" 1%5 V\"\V\\JC R vﬁo% 00O\ /vQJr
A\a\AQ o 124 4-* WS Q‘:ﬁA ey \ov
F(Océ%

FOK)’(‘ j o) C:% \PO (/U\\l 3* wee Z.CO\ NQQ
;\TAU\,\(\,A:: Avfl \JYZ; 66%02: s x_su \W "H/\: éﬁo\li
1\ deria, and rOoerwes W Q\A\Ajm A'D ;\'Oji::w e

OW\ '\"\/\é\f = ‘(A\A)\V\ S Q\AI
s‘k‘wcﬂom»\ i:ul o or aom e werte \/e\
Ui 4w © read wx Tabe aud ADOT

92 6:;\/\ oxe% we a &~ \bé\'\rff\

&\m T wi wm wal <=> P 2\>am*a &XB
e‘( \;0\ w\\A s-. =N ?_ NG\ \O‘ﬁ&, \box

w\/a‘ WK a a-\>~:Wc: Zx&\pox

eV \leﬁr_\i\: WM voa % \;\( Vy/ a\\ "\Avvc. 'Ai]uémrc‘a
‘th C.\\A & 7 a%\‘eﬁ)b*ez,

x cu 5@ WW ;V\A ‘\'\Ac 2- \:?wc \gt= &'
loc\( PAS \lcr wm e 1S g‘Slp\,écoo o '&>°H 10O

ve.e‘;e,c \lc




Grelner
Eﬁzr&gﬂng Sciences, Inc. 3

‘@

Greiner Engineering

Tucson 602 327-3413 M6 :
Phoenix 602 275-5400 Calculated by fU Dafe
Checked by_ 10 4. 6) Date, >/1.[ 86

\\_‘

a‘\"\’é\

%a&.eéc S\ Ef& WIS \GU\S\"\G\As

& % COWNeNeS \Dox \Vex‘* ERSY f:@ ezj‘e.é(
@r c\r e__\/.;\u;. LOM , -\_\/\\% é\“ roc:\‘orc \Nas*\/\e\/\ wa e,\\

U<t \i SPE" o witer =orkace \Dro% e analysis.
%ee_ IONS, < av\A >MA "H/\c cow\ ‘\‘ex‘ W ogi

A«\\“\‘\o\,\a\ M{‘ walion a 3\ S, ‘\_ﬁmr lv\a
‘\'o 5@ ma‘*‘d‘e:o (\pg\; \OV&
g&mc. ore, w\c,e a <\ e.E ‘\‘\Acve_ a 2= Ean‘c 1&
LO/\G g\_ X wvcf*'w\* wmg\//‘oa ‘o ox\W\bc-

ect M

s re owxw\ e r!“to&c
/\DOT %‘\‘ Q\’)V \ E:ZCW - ik

WQ - |\ -wa:. AN
ﬁ\f‘gﬁﬁif'@’w mw L PRt

Tadhve power s (S S \«
i) conive i iames +{i§~

6&@ \\'\I\& _Q'O O\A‘JW\Q ?; e _QO*(' wore 4\6*-;.\




/
/

P T _ o P =TT RW\Q’D 'E;QA u{
Grener ) Greiner Engineering becerioion P Decio v S Doy
Engingering  Scences e Caluett @ Boond Bl
:’:ZZ?]?x 660022 322775;?54;030 Calcuiated by MS\/\Q(JN O Date IA&’D && 5 Sheet No. ‘ . ’
kf\' Checked by 8- & v 8\ Date }0/3 /85 of‘ 2-
E ' /1
Q.= 900 L- Yoin

Max \Ae_\il\fr o m&&w;\/ 12 O 'J;Ee

Y& Lor ao\vef'.\— Cane,. \.(pzo¢.Y/L.F X124L R, = 20088CX,
Sledd 2820 \W/LF xi2aLF. = 3438040 lbs

\Winawall
3"\“\2\. . Cone. 2223 X, AY‘G\A éSmc.?A-ﬁ X,

<heel 1m0l Hel vzlbe

Ollek-  Cone. 222 <X

| %\6@\ taso\b

|
TSK\ - Lo 553,85 &X. @ + WS /e, -'41'4/) 20055
@  Deel 3833000 s 4 22 bl 4709
& $:56,57.00

16" 8 box cavelY - Couc. 1282CNAF ¥ IRALF ° =897 .Y,
<hel 2687 IL/ILF X124LF - as}ena,&\\s

Wm\\wa\\ S

\v&c)\'- lev\c. 224 CX. &Fxom éowc, X IAS

<Need 1287 \5 el o lb
QS\(\&\' Lone. 5-3‘5&\2 N

‘\&6'\ Ve &7 \¥s

Tl - CQN\ zoRveY, @4 s /e = 34T \2
Sl 59017.8 “bs@ - e/lb = 0404
| F4BESLS.88




ieinay Greiner Engineering Y U ‘Cer(‘
Bypelmmmstmes  Scien : ; \ ™ |
tngineering  Scencesinc : :
Tucson 602 327-3413
Phoenix 602 275-5400 \ o Calculated by f\ : Sheet No. 2 .
- Ay
(. \l%\?j" & Checked by_ﬁx_@_\_ﬁ_v_ Date 10 8/8 of Z

2&‘(‘(6\ Lol %7 ‘JDOV\ G‘A\IC\;\’ ‘&)\AL . \IZG‘O‘JY; /LIF. N \ZA{LF 2 !‘5‘?.‘( EDﬁ.\{a
eel 968U ILE. ¥ RALF < 24 40521bs

\N‘mqm:»\\s " |
\V\\o-\' ~ C:mc. Y, us Cene. B0 1Y,
Lawe gyt

Oo*'\e:" Cone. 18180,
%\c&\ W2ahk

Tl one \%.\z.:,:.\y @ bwslX, T Pz e
%&c&\ 2‘:7,;2\52];_5@ 22/ " £10,424 \©
4 & [1BA0

K. 2- v 7 box
. rz/.:T'o\f o%\aof
1401
\m«*d‘e\‘ox
r
{
| 10.60 (Boow)

~ Octeide Dwa, |




2 )

proJECT: EWZ D B\ o

DESIGNER: M: J\mb“"

DATE: \0\%\&‘0

~HYDROLOGIC AND CHANNEL INFORMATION

SKETCH
sTATl ON s %%4' ‘Z |qﬂ

CtOOaQs ™,

™,

_°2

o |

Q, = DESIGN DISCHARGE , SAY Qgs
Q, = CHECK DISGHARGE , SAY. Qyq OR

EL. 5O A4

7

\ I ]
AHw=_11S
| . J
So 000! A

EL.’iE_J L=3Z2a%T

) _ MEAN STREAM VELOCITY =
Q00 MAX. STREAM VELOCITY=

CULVERY

HEADWATER COMPUTATION

DESCRIPTION 9 INLET CONT.

SIZE

OUTLET CONTROL HW=H+ hy LS,

HW

(ENTRANCE TYPE) HW | pw

D

CONTROLLING
OUTLET
VELOCITY

Ke | M 901 Tw | hy | LSo | HW

cosT

COMMENTS

L& 3 A4

N

%‘*&;‘m‘ \e!évc:‘ 500 [
vt “ n

v Rreft |8

2.4 e cANN| ioiooilqao

11

54260

oX

W h "

w30

IOx8 104

3.4 RN 10U no% iy

O

T3 9.3

—

‘(‘1\ NNWJ“M :

4
A2 AR loai{ioeq|ions

]
N 200
i~ my

431508

oX

SUMMARY 8 RECOMMENDATIONS:

J einbi4

Dsc. Z.XDB‘(‘("J (0%T *&cx aAmef\' W/ w\\AQwé\XS 20 %(6\0




' Q + 300
Tad A

"~ WITH INLET CONTROL

o 5-21

!
&S
N
. 00 =12 CHART |
(e
NG
600 @
3 L : @ (3
Tasl 2 " : 500 EXAMPLE ~8 9 10
| . F 400  5'x2 Box Qs7Scts  _ b -8 I
|12+ & - /8 = 15cta/t. .« F7 Fo
L o g :' g 300 et EE W s [ e |7
@ 5400 =15 (115 3.3 I s [ S
B 2 o.X =2 200 ® 180 3.8 .4 T - 5
s 3 205 a1 C -4 o
T}D\ =3 = ﬁ- 3 F 3 ¢
o i Twial | - b3
- . i — 3
"S * &D e — 100 Tﬂa\"—; [ f i
_ ) .
Q = 10 ! A SETT
—_ Taa & w z _.re
% oX. Ls a |60 =S Evrang dhany ol -
- is [ s0 7zl [ F
< - - | d -1 = X
“\é\ & ‘ w E - 40 ‘\“\Z = _";‘b;')o i 5 5
] [T m L
Z-0 X1 . Zt+ 4 o3 & St L
W = SF /e*’ 1 [
- e X : = ] o
Q_:‘-tE’(‘A'\n-lb x |\ '5 _'_-20/ E‘L—
©, b4 =t T i
( ’ & e :/ =1 1.0 10
° L “Foe Fi1o [
- 3 Swl Anqloef/ﬁ IL L 5
z / (L 8 Wingwail a
, g 1o Floe — wiog -9 9
T i T / e | s =
i yd -3 w
/ 5 - ’—-,_.-_—7 - .8 wd -§_ -
‘ .
/ i : 6 ; b S
/ S = S 2 i J 7 ‘ 7
of HW WINGWALL -7 .
L cfa D SCALE "l ARe T |-.6
@ r @ 30° to 75° 1
-3 2 90*and I8 —6 6
i 3) 0° (extensions — .5
of sides) i i
~ 2
. L . i - .5 — .5
I~ To use scole (2) or (3) project
L horizontally to scaie (1), then
I uss stroight inclined line through - .4 L L
= | Dond O scoles, or reverse os
n Hlustroted.
.8 . -4 |4
‘ - -
| o .6
; L, [ s L 30 - 35 L+ 3%
HEADWATER DEPTH
FOR BOX CULVERTS




= QOOG%
Taal &

 Bxb Lox
gt N
ﬂi\?‘ LA 5000
\,2.\ 1% \>6>< - 4000
A=dS TS, oKX E—'sooo
P .
T\(\;\ ‘E . ::_ 2000
10 x &' bey 3
Acmwns R34k
i " 1000 12X12

—Fr‘\e\ 4 1
] \

2-0%1

+§>44;7€; AR VY4

FEET
@
x
@

}

STV
w,
(e}
[e]
5
/%
(o]
Fl

b

S/ o
Q O
o

: % 1
@E300 O exe-l  Z
or w - 30 %
L g sxs-t ©
~Feoo I _
St a - 20 3
[TY 3 ot w o =2
or “ 4xaf O
( <r z -3
' IZLhiwo o3xasf &
2F 2 Lo &
e _—80 g 3X3 - w
C - -8 ©
60 © o
Fso P56 o
- Q40 ___ . q

L

¥

N
x
n
3
M

"'l'l"lll'l',ll

1
® 5

I

B
)

| (\:‘ BUREAU OF PUBLIC ROADS .JAN. (963

f

TURNING LINE

T ST
Siope So—e

SUBMERGED OUTLET CULVERT FLOWING FuLL
HW « H+ ho~LSo

HEAD FOR

For outlst crown not submerged, compute HW by 4
np'hodt described in the design procedurs L'
.5
6
A=l 2 - .8
% - 1.0
~ -
¥ W
’, m :
. T
Zr
3
otz
-
o w :.3/'%'2
Y _ ~ 3.4
g < -4
V50 "
P -~ 5
el L
// o
EXAMPLE  ___ —— — T We13 -8
o — E 10
~ 20

CONCRETE BOX GCULVERTS

FLOWING FULL
n=0.012

>-31




QUANTITIES PER LIN. FOOT OF BARRELS TABLE NO.1
. | Toble X Toble I Tabie I Tobie IV | Toble¥ 0-10 FiLL
P1fle 12 o |2 1e |3 e |2 | |2 wlElE P B a0 3 B
el £ N ., - = - o ] e b - -~ o H
HE MR B R B R IR A R IR T R | PR BRHEIERHE lge] 122l _|.Es
SRS ET|ET R s e s e 8 N HEE I HH NI E A E S R ) A E IS
@ [5) x (53 @ @ %) el Floaloa| 4 |o]lo]ls|Zlalel o ool D lela 52 ]
‘. 994 | 159.4| 994} 132.5]1.082 | 139.6]1.215 |143.2|1.303]149.7 3 a: 8" [84 "'.‘, 3-9i5]11"] g-31asleal u” 1i3-6] 5-0] 23] S lesin"|i3-ples " 9-3i20] 3-6 |84 5i'} 4-9i2-3
311068 | 167.0/1.066 142 911,156 | 149.51.289 | 153.0/1.376 159 i O BTl 8 a1 | 4-0lea] 17O 35404l 01" |13 6] 5-0) 2-3) SE"le511"}3-65]H": 99120, 3-6 ¥4 55153123
4 5{1142 | 174.0/1.142 | 148.2[1.230| 155.3}1,363 | 156.9|1.452] 164.4 P15 [ 8718 wal il | 5-0leal11 112" 3i54le4] 1" 113-6] 5-0| 2-3] 83" res|1” 13- 6le5[ 1" 110" 3120] 3-6le4 5} S-9(2-3
g. ;gs 186.7}1 216 | |67.1)1.305| 18511 437! 169.0{1 52 fg g 18 lnajii-] 6-9lsalii e 3l601 4l 113-6, 5701 2°31 51 185 11°/13'6 1850 4" 11i"6]20{3-6 144 511 6-312-3]
% 01 196.8iV \ A 4 g oW ¥ w X 1 O w XN i r C] "t Ly gy N ey X . -
3'11.302 ]| 213.2{1.474) 206.9{1.646| 191 .41.876] 195.1]2.105 | 200.2 |3 ] :i' :" *: 'l."z" :‘-z:: tss" !:’ s.fg :g :lz E:g_;;;i ;—: s"%:ss :; :3'—3%2 :; :(')ig ?: 3‘—5 :; s'.' ;'-g 31? )
411.385] 2469/1.557| 201.4{1.729 2007]1.959 | 204.8/2.188 [210Q.1 14| 8% 9" [sal12°[ 5L ojea] 67[10%6]54/5]12" |16-6] 5510] 34 sljggiz' 17-916/12° 10-6[28{4-5/85 6" | 6-3 3-}
g1 8 ]15z6 | 2300[1 641 [ 2067]1.83 | 2205[2.042] 210722721213 7 g1 1 9" g" wal 14" 6-ol#a] 712 6lsalre[147 | 16-6] 6-0] 3-0] 6 W6 14" 17 ome[14 i1 Ol284-8145 7" | 6.6,2-9
: - |641.609] 251 311,724/ 2i6.1]1 8961 230812, 126 { 222 02, 3552235 6] 971 g 04l 14" 7-0l#4] 7°|14-6/60#6/14" |16-6| 6-0) 3-0. 6} 14614 17°S 6] 14 [ 11-6/28/4°8 ]85 7" | 7-0:2-9
Z;' 13?{3 2636118071 225.4]1.979 | 241212209} 231 92 438|234 &} 7'} 9719" Bai14"| B-0i44] 7°]16°6166{86]14" 11661 5'9F] 34 61" #6,(4 |IT-OM6 14’ 12-0[28;4-4 145 7" | 7°6.2-9
274‘4 i. X ] y . 4l2 i * " " " ‘. " % " ‘, N O " 9 » 0N ’ " Py oot N
177 a0 sz 005 261 S|s 4 [ ssmslsans] srazlsose|seis T ok P Y Y I £ T B T T T ) T I Ry O ;
4I - - - - - . N g " " (] 11 ) 2] T ¥ [ 3 " 0] - 1 \‘ T e Qg 1 TR ;
1.940 | 32542152 | 272.8/2.504 | 2702|2856 ] 273.3/3.138 [ 291 7 4 ]10E] 10784l 11"} 53851 5{Y11-0jsad6] 117 ]19-9/€10] 4°2; 8" KSTi1"] 21-906] 11" [17-6/32]5- 4145 _5¢] 7°0 %-9 k
512033 | 328.712.315 | 261 8|2 667 | 2786[2.949 | 278.6!3.231 | 297 =5 (10t 10" el 11" ] €-3je6[1t" [i3-0l5416] 11" [20°3] 7114 2; 8" WSl 2r-o6[ 1" {18-0[32;5-4 {45 : 54" 7-3:3-6
\9 o €' ]2 126 | 322612407} 271.3]2.760 | 288913042 | 2880!3324 | 3074 io'he io7] 10"lea| 13" 7-3a5] efl15-oleole]13"|20-3{ 72 | 4-0] 8™ les|i3" | 2r-ale7] 127112 6|32 56 |85 65| 7-9: 3=
7' §2.218 | 3355(2.500| 2681.1]2.852 | 2993{3.134 | 2986|3416 | 37.2 1T 1ol 10 w41 13" g-31es| 63117 0j66R6]13" [20-3] 7-2 | 4-0! 8" .13 13" 2-o7]137113-0132| 56 i85 i} 8-0,3-3
A{} 812,30 | 336.112.593] 315.0]2.945 | 305.6]3 227 | 329.3!3.508 | 3299 8' 1105 10"[#a{ 13" | o~31e6]13" |19 Ofe6l#6 137 | 20°3} 7-2] 4% 0] 8" M6 13" |2 om7liz 113 6 32/5-6 45 ‘61| 8-6;3-3
4 9 {2.403 | 3498[2.685| 325.3{3 038 | 36.5{3 313 | 3402/3 60! | 3484 9 [1of{10"leal 13" i0-3e6[13" | 2f-072v6] 13" [20°3] 772 | 4~0] 6" |e6 13" 2P 5 a7 13 [14-0!32/5"5 l¢5 641 9-0.2-3
10'12.496 | 3620{2.778| 337.6|3.130 | 3481{3 412 | 3580[3634 | 3878 10' [ 1071 10184} 13" [i1- 31s4] 61 23-Oi78jr6]13" | 20" 7°2{ 4- 0 8" Me{13"| 219 7]3" 150,32 56 (45 6}’ 9-6:3-3
) 83.102 | 4605(3524 | 369.6/4.030 | 394.6/4 52| 365.5/4.637 | 392.9/ bl 2" el 11 {9 -6le5] S 66#6]11" 239/ 8-2 [ 5"0}10" B6!11"126607[11"117°3140]€-4 [#5 . 5} 9-9: 43
[s] . 9'13.213 | 4767:3635| 4027]4.141 | 407.5/4 563 4@.9!4 985 | 4393 9' {128 12" lea] 11" ho-6 5| 5F 22'072la6 (11" [24 3185 5-0[10" W6 11" |26-687 11" [17-3]40| 64 [#5 ! 5:[10-3'4-3
- 12 [10°]3.324 | 4B42]3.746 | 414.914.252 | 418.4{4.674 | 449.5/5.096 | 45! .0 12110 28 12" a4l 12”11 6 a5] 6" |20l 78l 7] 12" | 24°6| B 6t 5-0110° W6 |12" | 26-6#7112°|17-340/6-4 45 | 6" 10-914"-3
/§ t'3.435 | 49393857 | 422.3]4,363 | 425214785 | 45535207 | 4740 128 12" [eal 12 12" 6 o5 | 67] 26078147 12" | 2476|8764 S-0|10" 612" |26-6 W7 12 117-3]406-4 5 6" [I1-3:4-3
y 12'13.546] 5056]3.968] 436114.474 | 491.5[4896 | 4830}5.3i8 | 50i1.6 'zt iz el 12" iz-e Jes] 6*[28'0eals7]12" 240l -3l 5 0]10" Jeli2"i2e 712’ 17-3140i6-4 5 6" lit-9ia-3
"To'ol number of bars in the cross-section.
, ! s¢
* 0,00 . ~
. -
/4 bars cc as shown 4 bars 99 o /——<dd ee '_é w-z" . F
» hh bars tf bors dd bors él — Constr Jt. o ) O ’-————« i
ik . { . { 2 (1 (Typican) - " & e 3 P 5
By oue U O S Y T 41—" . z § ‘ !
. §; S . M__\ssd \Q va bors cc KT 2 REINFORCING BAR PLACING DIAGRAM | l -
: -y l —= Al J . » 2
%4 bars R ee bars— (Typ) &'l 1 > i 2 s
. fel. equally sphced -8 o l A - B At s >
:f ' P— 0o bors le [ $-bb bors ‘::ng' ‘:‘: 3 i | ;
8 o
W 00 = - 57 w\ L L F g g : 13 ‘° NG 1 fhh bor
g | bAF] o stk m; B EYK) - dd bar bb bar
T 4] T ) el } 77 2
HE | | "abars g, 94 "‘"“\531.'. ['—"b“" L o _BENDS
§ 5! = e ¥ 3T Ly == T -] 6
2 o : NOTE:
520 B I NN beayo w2 7 —
b bars\  “—ff pars ,'5} ®4 bars gg D25 . ) See B-02.25 for Taobles No. X *hrough X[ . -
ipn F o See B-OLIO ior generol notes ord miscetoneous details.
it e 2.§O‘ #4 bors cc as shown - All bend dimensions cre out o out of bar.
*_- DESNN ABPROVED ARIZONA N
l. 2l LR DEPARTMENT OF TRANSPORTATION
[HE IYPICAL SECTIQN KNS T7ZEN S HIGHWAYS DIVISION
A STANDARD DRAWINGS
; o \b‘(’? APPROY FOR e 2 Ll
HEH -~ %W;_ SPOUBLE 'BARREL -
185z N . =< FLBOA -CULVERT . -




ARl

L
(.4 *
: . ol w0 r—’-——‘s ] INLET OR OUTLEY WINGS STEEL LIST
3 TN . F[E[ 3 reign T € Weignt | S'Meign | 6 Height | THeign
: J S x |® o] NofSize JLgdh No[Size JLgth No [Size ILgth INoSize lLgh INo
! = " SHORT _WING
; v clalz]es 4‘»;*40:; solales!sglalesiealalosics
} L—L-! ely]3] si50le] /I50lal v | €6l4 r3lal F {78
: wlisl2] s159lz] /les[2]l /33| / |80]al ¢ l&'6
; . * s 2N 2l /Y |Tel2] /|86i3! /g6
: 20'-{\ D ,{\\ B I_.:I 6 oslerfe 144 [¥-35004 [2-9/3]0a] 493 na]|53/3/€a5 9
y . [ T wi/l2] /]aol3] ¢y ia9lal /1se3] /]33] 7 69}
; L_"’_‘QJ LM_J ol/11 1 /|49 2l /166l2] v T0leal v i78
2 blB|3] v i29iaiea 295l v {2olst v/ |29igl / |2
3 b fswiz 196 Je3i2lae (832 e6l0206]ii"6l2/e6
‘{S\ 6 o]/ |4 04 | €04 |64 0-016|84 10016 | 64 |1I"3]6!ea |13
i -~ b/ 2l /1692 / lasla] 7/ [g9l2l v &ﬁ
L—J (1% 21 v | 69
s 1/ 17 1#8 | 1-9|5 (84 [1-9] 4,84 2505 |04 |2-3]5]| ¥V | 26
: 1 41 y120f4] /123 /28|51 /
BENDS 1304 3] /1 26la] / | 30ia] ¢
~ Gites le-otlwajioral 1] / el / |4-0jtlY | ws
“’"P’ Eﬂt“ /1664 v |86[5] /w65 ] v [12-0l8] 7/ | 6
~ - SECTION B-B DIMENSIONS NG WING
< Height of - clajzles Ja3]ales Im0laiesiconies|e3|sles]| ¥Of
Openi A1BJIC|DIE|F |G6}J XK ol/i3] / iaslel / Iselal v leslsl v/ | Poisl v
¥ 0 | 9 le-3i70] ¢ JK0-6] & |Z-4 |24 g2l /13] /1ealal /leolal / leslst v [rels] ¢
4 " | W [Z-9]le0 1% (156 1i-3 13031 al/el /1t8lel /leelsly (723 v/ Je'3ls]y
5 T |12 | 3-3400 | Z1 [16-6 |-l |3-0 [ 31 GV ‘ 2i / {7ol2] v a'-glz Y/
. € 110 |13 13-9 %_g} 196 12-7 14545 celsviz jea 1 23/3/ee [40/3 /02 [ 45]al0a S 4:88
Va‘oo,; e’ E"’ 3 176 (43 10 135 12T0 132 T4-1 ol /lel /180]3] / |a6i3] / isalalv le'Olal v
R el /2] / 1&43]31 /153]3|/ [59]4] / 1694} /
1548 ) el /1] 7/ 146 2l / le6li 1 v 1T6l2) ¢
N 5\ . dJol3] /| 7olalwal @olsl / 1 2ols] v/ |23l6l /
e 028 27 P ) - wlzlee |esleleeliZelzluelizelolee lw-6lzles
' o s dar| /laea | g3laealiz3le laalmasina | 0-ac [0
I NF&” . o = - [ 2 oz /17302 walz2| v
{ 7 b o> 4 ny; - ’ 2]/
o T ) t 1 /Ntles I 1ol7inal tolelealzol7 gl 2af7] ¥
3 P i/ 7T/ 120161 7 1237 7 [ Ze[T] v
{ 7 L 1/ 51,/ 12661 7 | 30717
o < o : Qifcilifwa Jtzs] 1 jea Imoli | v jbelt | / j2¥elt] /
% nptia] / |oojal / jolst / [B0i51 » [BOf5] /
3 - CUKB B CUT- OFF WALL STEEL LIST
L = €' _Spon 8' Spons 10
x E Barrel Ol < | | Borel 1Ol <& | 1 Borrel O] <
INoTSize [Lgth [NolLgth INo[Size L gthINo [Lgth|NoTSize JLgthiéoliom |
SHORT WING ELEVATION LONG WING ELEVATION %m ale6 6-0 |79 alee 106 |K-14ls6 ol |@ 6}
(Front Foce Reint) (Front Foce Reint) 1juicies 3615 Ti44 {3%6]7 9l#4 |3-9i8
kiKjal / 17018 6l / | 1T0ls 7] 7 17-0l8
i e, c4 (ulsti2) / o9l {7'9i2]y/ a0l Jwi2l / oel el
—'-".,EN‘Q\ - a8 S - . © Additiona! number of bors per eoch extro bormsl.
J e B e P ‘ e I R © Additiona! leqth of bors per sach extro borrel
b oKy T Y]
I z i ) ES NOTE:!
Y J de g Sas B-01.10 for general notes ond miscelionecus detdils.
i -',1 ™ bars m orn AY See B-0T.i0 tx concrete and stes! headwal! quantities.
N 1 borgor g ' o wvwow ARIZONA e |
9" o DEPARTMENT OF TRANSPORTATION
i STARDARD DRAMNGS
SHORT WING ELEVATION SECTION A-A LONG WING ELEVATION
(Bock Foce Reinf) {Bock Foce Reint)




Gmaﬁer . (Sar_eigiresEnlgineering Description (P'YP ﬁ b4 10} Y)/]V'LL ’Pﬁé’.ﬂn “QDY BDX
cie , NC.
Engineering Culvot. @ Byopwn B,
T 602 327-3413
pﬁiii?x 602 275-5400 ) Calculated byﬂm%;ﬁm DateM Sheet No.

P,
(:\' :
N

soo CAT pWCPﬂam(N&f P@Mé Elelo/>

Checked by Date

Redesien Box Omfveyﬁ @ Broan )QOM( 2 St 5’% ;-_ggﬁgﬁ

%@Q%owo( mside e Box Nith =900 s
Use Double. Barrel 15'x8" Box Calvet

Conexill = 2. )02 CY.JLF KU LTF, = 384 65 CY.

Slaed : «bo5 ghe/LF % 3¢ t.F. = 57,102 s
Wmﬁm% 30" skow clvevk 6L slope
Ik — Gmcvﬂ?z-‘(DD\);%'/\?ﬁ'}: DU LY. _.
Sl = 1350+ 5130 = 1546300 Obs.
Outlet = Lmevile = 23554 )95 = 24 >0 ey

Stl:  1350+>03,1= (53,10 Vbs

Aprong — 20° skew colvev

Cmevel, = 12,03 X >= 26kob C.Y
S TIR P19X>= (958 fbe

Al
Conevily, = 45709 Y. @ 2)66 /0= ¢ 75419.65

Steed < 651862 Nl @ 8.38 [ghe = 2 23,430.74

} For Box

# 99050.6/




Job_ NCS KNC LY Fhoodkph [Nog K —L[(V/1072

ﬁ?&ﬁ@@?’ . Grginer Engineering Description ‘Pmﬂ;mmw} (}D[Q cign & Box
Engineering  Sclonces ne Lulvect @ Broin Foad
Proeni 602 275-6400 Calculated by B 8@7% Buan_vae_10/23/85 sheetno 2
Checked by W 6 .- Date of &

‘®

e 2 MYY@Q §'x8" box oulvert 30" skew , b:1 s/‘fa/)z

Ba)( N

&mcﬁﬁi: L7726 O [LF X Y LF = 20025 LY,

Stiad = Zwu dhs/LF w1k = DU055.6 Db

anqmﬁfs' 3
Tnfef; -
Conerele © 2148 3= 209
St = PE3F NG = I3IL Db
Outlet:
Conevele s 2149+ l31= 2280 Y,
St 15534 18,4 =137 fbs
AProns = |
Conevale s 8.9%x>=_1792 O,
Stall - o x> = 1,480 dbg
Tokal
Grevele + 28373 o, @3165/cv= 4 44,805.45

S« 385080 Qbe @ 2 .38/0bg= 8 14,5349

$61,3u9.9¢




de= .3’//:3fi¥5’/15)>

J 904nbid

PROJECT: RNVCD KeaR b

DESIGNER: Mﬁa

DATE:__[0/>4 /85

HYDROLOGIC AND CHANNEL INFORMATION SKETCH
: ' STATION : 1334 12.9%
EL. £0.40
. Auw=-m yiab!
= _90p ofs W = 5% _, y J‘Twézb“'-
o2 = Wy = ' EL?_Z_{)'_O/ So' 000/ﬂ/ﬁ EM
Q, = DESIGN DISCHARGE , SAY Qpg ' MEAN STREAM VELOCITY-
( Q, = CHEGK DISCHARGE , SAY Qgq OR Q04 ) MAX., STREAM VELOCITY=
CULVERT HEADWATER COMPUTATION 5 "
pescripTioN | o |gze [INLETCONT. | OUTLET CONTROL HW=H+ho-LSo |3 3{H8] cost | comments
(ENTRANCE TYPE) 56‘! HW | Ko | H | d¢ 31';2_ TW | hg | LSy | HW % 8§
2-bayned B
ech wbeallsl 920 |8%7) 102 14| 1 |1gp| s> | B8] 595] 581| 01| 708 20 807 N8 (A=
v v 0 |8%8] 87 | 72| 4 sofubo| 620 575 631| 0/ | 759 250|741, k00) DX, (AMW=
v | aenlioxgl b | 608|181 599 5:99| B 5ag| .o/ 679 B O, (AHW=
RN 990 112 8) .48 | Bl .| BUBB3|E6| 5 Bl o169 65942499,1003 © )<, (AHW=

SUMMARY & RECOMMENDATIONS:

Use Doublle Bavyel 848’ Box Cdhuert i/ ringrallls 30° skeps

~>(W8Pé'> Al )

667")
275')
238')
Soy')

o= 7

oy TW, wHh ichevey s e Eyﬂvﬁa’]ﬁ_y




Trial 4 Triall > T =2 max & g
’ / / :
., >-8%8 2-/0'%8 >- )R8
>- g X7 Q
000, Hr B L5
B - /é =bBb.>
3 CHART |
—~ 12
. - 600 4 (1) (2) (3)
- 500 EXAMPLE -8 9 10
— 10 L 400  5'x2 8ox Q:78cts = ~8 =
- E Q/8 s 1Scts/fr 6 L. 7 - 8
Y F300 e R . ¢ ]
L - 6
C ) 178 3.8 L5 L
;_ 200 (2) 190 3.8 - 4 - )
- (3 208 4.1 " L 4 r
F - o — 4
E — 3 C C
i ; — 3 u
[ - X -3
~ = I i
- o _t o
T 2 T
Tf——r —L 2
“ELis ||
/ © 1.8 N L
- - L o
ﬁ = 2, / ‘i‘ i ] 1.5 [ s
B b 8 . .
24 E - o+ - !
—_ - »
=} T S -3 3 -
<| N
<3 zr wiito r -
@ > :/ \\ 2t
Q S 2 : R = o 70 -0
[ - e » Angle of « 0 . .
( x 3 e er Wingwall = 5r I r
4 _ 5 - 10 Flare wl g ~ .9 -~ .9
u e
z T 7% F -
o8 @ r
- -~ @[ / b -8 .8
/ (= '6 7.7
- . L L
- St s Z1e8
e ol HW coa g WINGWALL = -7 .7
-4 DO FLARE T .6
- 2 < | F o
x [, @ 30° to 75¢ i
2 90°and 5° — .6 .6
B 3 0° (estensions —~ .5
of sides) - r
-2 -
N
L C - -5 |5
- To use scale {2) or (3) project
- horizontally to scale (1), then
~ use straight inclined line through - .4 L L
L ! D ond Q scoles, or revearse os
iliustroted.
-
r .8 - . .4 .4
.6 i
9 L s | 50 - 35 L 38
: HEADWATER DEPTH
FOR BOX CULVERTS
WITH INLET CONTROL
B BUREAU OF PUBLIC ROADS JAN. 1963
i ‘ : 5-21




- _7’7’1\32 1 Triof > Tviak 5 'IJYI"R/J( ;:“8/
oy >-70'%8' e -
- gtk >-8%8

hz8x7-a4mm)  (BEEEE) Az )0r8-o(d 5y 5) A=I575
TeLLT e = 27501 Box) = 2905 S
= 55.75 (for | Box) |

CHART 8

L‘SOOO
. — 4000
| 3000 ‘*‘f;—""‘f—‘"’ff"*‘—\““ﬂ’]“
» Hw — ==
L 2000 : l i "
E Slope Sq—e T N\ a
o SUBMERGED OUTLET CULVERT FLOWING FULL
C HW s He ho=1So
# For outlet crown not submerged, compute MW by 4
- 12X12 4 methods described in the design procedure [~
— 1000 . o
— - .5
- 800 10X10 100 = B g [ 6
n ___ wi . ----- ‘\”J. - 72 -
L 600 . X080 PEN _ 7 '88/
- w - -
~ 500w _,;_;__Lax ‘ésgwsjﬁ__’.. -/ -
=t [ & =
- 400 z - S - F
o300 5 exe *°z 3:/;@//’
S0 e exep X 2
[ w 30 3 =
z2r S sxst @ T
~ 200 5 @
- - ° -
SE a - 20 3 alt
w b w - =) wl 3
©or ax4 £ © zr
& Sf 2. F 2 -
N L. P4 L - 4
(- 5[wo g3sxas+4 G .
ol "~ (2} - (] -5
2F 2 10 @ 0
er-80 w 3X3 -4 w - &
— -3 = o L
L a 8 -
— 60 - L8 - 8
[ o 2%%25- . W E
L < -
- Q:40 __ = — 10
S ;
B 2x2 J- 4 .
—30 -
[ w E 20
20 2
C %)
- z
- z
®
- D
pr -
. —-10
-8
. s .
— S

HEAD FOR
CONCRETE BOX CULVERTS
FLOWING FULL

BUREAU OF PUBLIC ROADS JAN. 1983 - n=0,012




o e i 3 A A £

GUANTITIES PER LIN. FOOT OF BARRELS
. | Tebls I Toble I Tobie T Yebie I¥ Tobie ¥
PiISle 18 Je |5 1e |3 |e |2 :
HE NI R T %
alelgYlEa] ol e BOLES EU €L £5
o 14 8 2 |S e |4 < x
3 | 994 | 59.4] 954] 132 5|1 082 | i39.6]1.215 | 143.2 149.7
167.011 068] 142 9]1.156 | 149.5]1 289! 153 Oi1. 159 |
174 o[ 1142 | 1a8.2]1 2301 155.3]1 363! 1582 64 4
186 7|1.216 | 167.1]1.305] 165.1]1.437] 169.0 174
196 811,290 ] 176.9]1 379] i75.0]1 511 | 178, 188,
213.211.474] 2069/ 1 646 191 411876 1951 200
2468|1557 201 4}1 729 2007)1.95¢ | 2049 2101
2390/ 1 64l | 20671 813 | 2208/2 042! 210.7 213
250.3]1 724 216 1116961 2308612 126 | 222.0 2235
ﬁm} 254/1.979 | 24i212 209 zmw 4
e 1.89 | 25462063 | 2494]2 292 | 244 4j2. 2669
310.8]2.059] 261.3]2.412 | 2598]2.693 | 2782 281 9
325412152 | 2728|2.504 | 270212.856 1 2733 291 7
3287|2315 | 28! 812667 | 2762949 2786 297.
3226]2.407] 271 312 760 | 2889]3042 | 28680 074
335 5/2.500 ) 281 .1]2.852 | 299.3]3134 | 2986 7.2
336.112 593 315.0/2.945 | 305613 227 | 32933 3299
8|2 685 325.3]3 038 316.5/3.3i5 | 3402|3, 3484
3620j2 778 3376/3.130 | 34813412 | 3580 3878
460513524 | 385%14.030 64,452 &5
4767[3.635 | a027]a 141 | 4075le. 563 | 4289 | 4393
4842[3746 | 414.9]4.252 | 418.4]4.674 | 44355096 [ 451.0
4939|3857 | 4223|4363 | 425.214.785 | 455315 207 | 474.0
5056(3 968 436114.474 | 491 5l4.896 | 483015 318 | 501.6

7
1825

1675’

£ s3] S A A G R, 3.

I

[-ﬂ bars [—dd bar

bors cc as shown f ‘ bare 99 i
s

(“Cmtff A
! (Typical)

S A A A IS

JTW

R e

.

— U
[ #4 bars ¢¢ \*|

i ; se bors (T”)Lﬁ:

titee Tebie 1X € Spen

%4 bars gg B .
squcHy spoced D
i oo bors — L ® o
T—o¢ bors , $-ot bors , sl ©
s= 8 w s=@ o ?
iy, oo
el ? 1 &;
- P -~
e (8 Jhizct *

- dd b S se bors
ittt | % B

LW

A

TRLIR Y

T {
-~ . - ‘
l F j—hh bars\ “—ff bars ﬁ:ﬂ 4 bars

#4 bors cc os shown

Y

ADO.T Hﬁft@—vﬁe Pivision N e gzc-f/:‘m Havolaol ?’WJ"\”(?S /783

TABLE NO.J

t

Span s’
Walls "W"

Length

@ iTop Slab"T*

A oL
Sio i1 angth

n
NI

-
F3

@ M| o
~ [N
'

%
b3
b,
00,
o b jor o forjoe

%owwmww
S ALICACIED
sla|Bis|a|njcn|Size
3Ty

L

iy
3

o
1
?;_m
O
3

N

0o
i
=
I

~jovjorls fulv[afofalul yeigm W

» i |ov

©
R,

"cnmmwwmmmmm

O[Sl

|

Pe Il

|~ oo ts, juo,

O[O e

w,

0| [~ ka bo [0

&
LM
&

B

S
o
3
a

oo
@,

0

]
(3

&
L

SEs

D o | iy (o

(]

0-i0 FIiL
dd e

£ g«

g -] o * ‘;’ 2 ®
£ S ERBE
3-6]5-0]2-3] S:"la5[n" i3 6185
-6, 5-0; 2-3] 51" 81117 113-685
13-615-012-3( 5" je5, 11" i3 -6 18
13-615-01 23] 57 [#5!11" 1136 #5
13-6]5-0! 2-3; 51" [#5]11" 13-6 /8
-0 57 3-4] 6" 1#5112"17-91¢6
166, 5-10/ 34| 6~ W6!12" (7> 96
16-6]6-0; 3-0; 6, [#6/14"! [7-3M6E
1661 6-0] 3-0; 61 [#6]i4" | 7o k6]t
6-615-9f 3-41 6" #6!14"  17°3 WE
i7-01 61 | 34! 62"j#6,14" 1 iT'9j8E
w-gle il 4-2] 7" leS1i" [ 2r-oMe
19-816-1014 21 8" la5{11"} 21~ g6
2073, 7-1:.4%21 8" WS|II" [ 2I-9#6
20°3]7-2,4-0; 8" [#6{13"| 21047
20°3( 7°2 1 4-0] 8 M6i1d" 2/-047
20:3[7-2[40{ 8" #6!13" | 21"9 87
20-3] 7-2] 4-0; 8" [e6|13" 121" S 7
20'37'2]4-0] 8" W6 |13" 2O K7
23918-2:5°010" 611" |26"647
24-3(8-5.5-0110" 611" 126687
24'c| 86t| 5-0!10" W6 (12" 26-6 T
246/ 8-6; 5-0110° 12726 687
24-01g-345-0[10" beli2"|26-ck7

X hh
. el .
HEAHHE
2 — [-3 L 4
& nin;
20/ 3-6 [#4 | 5" "‘"«% {23
20 3-6184, 51" 5-3! 23]
20{ 3-6 {84} 5" 5-9: 2-
20; 3.6 |44 52" 6-3; 2-3
20,3-¢6leq | 5e") 7-0 2
24/4-5]45;6" | 5-9: 3|
28/4-5e5 6" | 6-33-1
gga'-s 85 7" 16629
28/ 4-8 8517 70,29}
28/4-4 18517 { 762"
28)4-4 05 |77 | 8-0l 2"
32,5-5 45|51 66:3-9
32/5-4 14554 7°0]3"9
32[5%4 [¢5 [ 5" 733"
32 s'¢ a5 6t 7:9/3-
32/5-6 185 61 B-013-3
32! 5'-6 85 |64 8-6]3-
32/ 5-6 ja5 64 9-0)3"-
32/5-6 {45 164" 9-6/3-3
140] 6-4 #5 |51 9-9:4-3
40! 6-4 |5 |5 (10-3]4-3
kol6-4 45 |6" [i0°9{4"-3
4006-4 45 16" 113143
40{6-4 516" [i1~9{4"3

of bars in the cross-section.

Al 4t

REINFORCING BAR PLACING DIAGRAM

acin

A 4 8

A

*

wi@l ool alul g gn "

3

elnlulefmlulefmliue] s oim,

ﬁ[mm o aldlwinjm 'K Spaces

~

dd bor

BENDS

NOTE'

See B-02.25

bb bar

for Tobles No. I through X .
See 8-00.10 for generol notes ond miscelioneous details.

All bend dimensions ore ov! to out of bar.

DEMSN APPROVED

T sl

ARIZONA

DEPARTMENT OF TRANSPORTATION
IGHWAYS DIVISION

STANDARD DRAWINGS

mﬁm
7

DOUBLE BARREL
BOX CULVERT

S |

Vories




C;‘:chvu! ,L'-__O_‘ :
] i ; 'h bo.rl ,_Tﬂ!-c,'m“, § gle 6N1LET OR QUTLET WINGS STEEL LISY
©} N‘\ . o a3 3 H vl GHeight | SHeight | 10 Height | (I Hoitm l 12 Height
2855 | ALLECl cstirups j@is® | § Q™ NolSize lLgthINc!Size ligth [Nol Sizejigth NolSize jLgth INoiSize lLgth
o 3 D— s:gm wiNG S 5
* Rodi > _ o [T i-31i [%6 j2s3]) [*7 [i3tali [*7 D3]y [¥7 jis'3
7 ! al‘fo::;f L '} .‘_?._-_ " o f,131%5 18013 %5 (8733 95 [8°9]3 [ ¥5 [930|3 %5 joi3
' s or {131 v 18 93| v 19t0[3 ]| ~|9%6[|3 | ~ i0tolx| ~ lio's
s i 3ivi31 ¢ 19°6]3] ~ 1I00[3 ]| ~ 063 %6 [I°0[3 (%6 ‘3
D4EL 4 [%. 213 7/ hot3]3 %6 1053 [ %6 (-3 |3 | ¥7 §2-0(3  *7 liz'3
Py )' e ' z G sl, 15, % 0131 ~ jer‘-g 31 %7 1253(31 7 i ei3 | - 433
N [P S - os |~ t] ~ II2i312) ~ 4B0I3 1 .~ 13'9i3 | ~ 4’3
.E £ Vums] Tl [RIEERLE
oL ¢ 8|/ 3 16°315 % 69
N s latr[4 | %4 (67374  #4 6794 | %4 (713]4 ¥4 [7-614 | %4 [T 9
i} ba ool 74| 7 [7°8la] V(864 ~ |90|4] - 96|4] ~ |9:9
— o fe] v~ 19537137 T050i3 | ~ o'sla | -~ w3 la| ~ ife
leis] - . t] ~ 139
' \ Ib iBl€1*4 2157 (¥4 2'9 |7 |94 2'0]8 ¥ 2:9]|8! . |2'9
TN 'k b fetel2 %6 14612 %6 15°912 %6 16°9{2 i %6 [1820|2 | %6 193
.o ok . b—bor ki Fz v18 (%4 ha3l8 14 5-318 [ %4 16-3]8 %4 lIT-3/6 ;%4 1873
Ground Line—- o ol ! bs!~f2 | ¢ (7902  jio"8j2 | - %62 ~ u5-9i2 | - }I7-6
/;k \3%7?\ 2 = [ba} 2} v~ 8°3]2] ~ [e'3(2] -~ Wmfoj2; - ji3°3
P,émx ‘ . \$ SECTION B-B IMEn 2] - 163[2; - B9
> -~ . S e (/14 % 2'9157%4 {3'0]5 %4 3.3|5  ~ 3:3|5| ~ [3'3
e — -~ _ L__,,,/ e}/ /l4] /{3°0l4] 7 3.615] ¥ 3°9]5,% 4-0|5!% 40
- ~ o d e [82] /14 ] v 13T5 (AT 14704 [ 95 47615 | %6 49 !5 %6 50
| sbarse12® % W I I ol | USSR @a/1al 7404 %5 14°6/4|% (5014 ~ (5-615 ;%7 |5'9
i A d |61 | v 17-0l1 %4 #80[1 | %4 19-0]1 | 8@ 20~01 | 4 [2I-0
! - SR mstrls | 7 15t0/5] 7 he'ols| v liTeje | ~ e 0le| - 19to
! \ LONG WING
o c [ali % hir3rTee 125311 1#7 3731 [¥7 T3] [ *7 [I5T3
- ysties % e[S T¥5 eTols v 6l6|5 | %5 (6°9]5 %5 19°0[5 5 [9'3
' 'y ce|[ |51 - 69(8] - [9°3,5] ~ 19°6|5| ~ OSO[S{ ~ W6
—— esl- 51 ~ 19°€{5 ~ 0-O]5: »6 10°6!5 | %6 1I~0}5 % Q"6
N ,7/ iy ¢lcal 151 ~ 10113 £:% N10/5] - 1~6]5 ¥7 i2~0]|5 | *7 p2°6
T @, ce| 12 %6 341 - WIT9IS T e7 12t6[5 | ~ 3-015] ~ 39
.;;i/' :rr:?r'? c2oof— ce | -3l ~ I4.'-O4 - 18°9
; S 1ler |~ 4% [6-3]8%5 |6'9
bap rq 16,0 "“zc 9 -"-—-ow(:mﬂitﬁ:ﬁm" ce tr|5 €615 %4 (705 M (7315 .%4 |7-6|5,%4 [T-9
, ) feo |18 | ~ 17615 ~ ©:3|86] ~ B.9|5] ~ 19t0|5] ~ 8 6
SECTION A-A /.00 € col 15| 7 8904 ~ 95615 ~ 100I5] — 10:6|5 | ~ IIL0
el 21 - wo-el2{ ~6{3 .~ li2iola] ~ i2*9
--------- d |Dl6.% 2'9]7: ~ l2l917 .~ 2sle| . i2'slg]| ~ 2f9
/ R djate[2 (%6 220[2 % [24°0[2 | % p56i2 % @pr-3|2 % PB-S
45— ] de| |8 ¥4 21915 %4 2398 &4 253|8 %4 P6-9)I0 ! 4 28-3
2303 4, 4 - ,,L?z” dsl-l2 | © N2 6121 .~ k7 6l2 | ~ 2i3l2| - 249l2 | - 209
BN bt ® - d de|~ L fEl o eret2 ! - ud3f2 | - j7312] - 139
1 T_F ds|.- T 1 2 - 19-9i21 ~16°9
$9H - t 1[5 % i2.9[5 % 306 % 336! . |3:316] ~ 3.3
3 i fi{-|5 | - 30|58 ~ 3.3]6. -~ 3916 ~ 13°916] -~ 14-0]
z cr Tl (5] ~ 3615 .~ 39|55, -~ 43/6/% 4-3]|6:.% 4.6
2-5 ts|-14 . ~ 3-9(5 % 4-0|5 % 4-615 % 5-0!6i% 53
§ fo[- 14 -~ 405, - @65 % 50|5 ~ 5-616;87 5-9
Gl emmood— gl |~ 2600t Te4 %4 2g'ol| [% B3| w4 Bz
By T nfris |~ pZels| - pae|s]| . peole! ~ prele] — oo
i AT : NOTE: '
{Bock Face Reinf} CURB & CUT-OFF LL See B-0i.10 for genarol notes and miscelioneocus delails.
(Bock Focc éeinf.) wls 10" Spans See B-07.10 for concrete and steel headwall quontities.
48t | Barra! O] ©
DIMENSIONS 4 ; " Loth No
8 |¢c J W RV Y h 'Jf ‘;}g 5 [ teswn areaovis ARIZONA e
. : - - . 7 | DEPARTMENT OF TRANSPORTATION
; , BEEm 7 - 7ole f 0 B FHLWAYS. DVISION
21 Jits It 470 [77412570/3'5 818 15710 o= 7 B9 21 ]
T l- v T T L) T APPROVED FOR
21_2 l._7 z._ 7 .'5: 25,'6 ‘,'3 G." 6,'2 O Additionol number of bars per each extroc barrel. OITRTION ) 'NLET. OR OUTLET WINGS LWe-6
2-3 Ji-6 |2 ~7426-0/4-10 1€-5 16-6 fength of bors per soch extro barrel o dea 07 SKEW CULVERT : e
2.4 Tits (3t Bhizele(8T4 1657 (6.9 ’ - 6:1 SLOPE, HEIGHT 8 T0 R B8-05 60




1 ML T35 I £ ® pimension varies with number of borrels.
1 b '
ot [oveintet el | Y
3 A - X N4
! \
i \
! \ \
/‘\ 20 // ke \\\ 20 —
o« 4 /\ ®, k ff\
g J ;;’“.‘z' Ny
woys
L) / Me/ k \
a8
1t M- Joimrr 2 Jointea/ \)
_qemT - - - Joint® o .
N ‘9/ Y ‘CJ -_—j
B . ::% B PLAN
M " Bpron for 30° skew box culy. *optional construction joint.
Apron for Rt 4 box culy. End of box A{”“‘ moy be poured with
*4 baors @12" o wingwall footings and bottom
ﬁ o) skab of borrel.
] . l’l—i} o
» A [ W
{-9 18 ._3 - 2‘ { 3 pi
;‘ A% s '4hobcnﬂ2" } (24 Dowsis gei2”
o N i At i N 370 Long
| . 6 bor uJd Efiminote cutolf wall of end of box ond
k bars 24 Dowels 9912 H lﬁ 1 Ej under wingwall footings whan opron is used.
- 3“0 Long '
BEND DIAGRAM SECTION A-A_ CYION B - SECTION C-C
OUTLET APRON QUANTITIES FOR CW2 WINGS OUTLET APRON QUANTITIES FOR CW6 WINGS
g RY_ANGLE 30" SKEW 45° SKEW gls RT_ANGLE 30° SKEW 45° SKEW
2 CY | Stest ibs Conc. CY. | Stest Ita Conc. CY. Stee!_Ibs. 2 CocCY. Stes! (bs. Gonc. C.Y. Stesl_tbs. Conc C.Y. Stee! Ibs.
@ ngﬁZBN nc |IBbLIZ Bl as [1BDIJ2BbL ac JIBD.2BbU a8 |1BbIJ2 Bbll ac [1BbU2 BB o8 S| iz anll ac iBoLI2Bbl & 16012 Bbl 6¢ 8oL 280l &5 180112 Boll A c 1BbL[2B0] o s |
31 e6155] 69/ 15 160 [1.27 2,07, 801120 189 | 68 [1.80/275] 95145 |222] 77 37113512381 103/145 1231 | ©6 186297 | 1111170126 | OI 12211332 1 11 178 268, 90
4 |04 1841 BO!IOS (179 |74 {1 48240 9i[I1362i5 |79 {2.23/3.341.11 |1T8 (267 89 4'186/318 |1.321192 2981107 [250.3 89! 1 36,224 336! 112 (298,435 1373 335’ 104
61511231214 | 9111201202182 {1.71]2.75/1.04157 ;241 , 84 {2.68/395]1 .27, 212 | 313 | 101 61512571424 167/260!394 134 1324:4 921 1 68/200 417 | 125 [385/5 4811 63/ 296 422 126
6711,51:2591108:147 | 241 | 94 |1.94.310/1.16,180:277 | 97 13.16 4.60(! 4425| | 364 i3 16'1309500 91 |315 | 456 14 398!588; 190357 500 143 46216 4501 83,352 4831141
71181 13.07/1,26/188; 286, 98 [2.19 {3 48/ 1 29(205 307 {102 (3 67/ 527 1.60.264 | 414 {130 7'13681581 [213 [3581531 1173 [4.52:6 61 [200 393! 557/1641543:7.46/2.03/ 412 | 564! 152
3,1.090199] S0 W1 1187 | 76 [1.54:2.61]1.07,157 {232 | 95 2.12|3 37125171 | 270| 95 37165/3051136/173 | 288 (115 (223369 | 146198 | 317 | 119 125714041 47,209 323 114
4'1131 {237 1106132 1 220 88 1.79;3.0) | 1.22 1601263 103 |2 59,4 06[| 472091323 | H4 412300403 11.731227 1367 (1401296479 1,83 260} 405 ' 1451343/52418i : 261 | 401 140
giis3izralial 155, 253| 98 12.06344,138.184 130016 |310{4 78]1 68,246:377] 131 51312 [53; 12191303 478,175 380,600 |2.20332 504 | 172 14.39]6.54 12 15 339 502 163
6 11.87{330 /143|184 {306,122 2331386153 210 338 ; 128 '3 63 552 | B3 284 435 I5) P 6'1372(6.23: 251 1363'561 |198 ;460712 |2 521402 599 197 |522/763 |2 41 394 | 58 ' 187
7'(222/38911 6722213551133 [2.61!432/1.71] 233 379] 146 < 20/6.30,2.10 327 /493 | 166 7'143817.18 128041l | 637 | 2261520.7.96 [2 76447 | 659 . 212 16.11 11 [877 266,463, 660 197
81252 ;443 11 11235 383 (148 13.22/5 18 | 196271 435/ 164,476:7.1312.37. 360,544 B4 1463 775 1306 445: €87 | 242 5gp [ 235574;9 631295519 | 746 : 227
3'1i.32'244]1 12,13t [230] 9918031311 33/159 271 [ 112 1244400156193 | 318 | 125 3'1203:372 1169200342 | 142 {2604 41 |d. 378 | 146 2 94'4 761 82:234 319 | 45
4'11.58/2.8811 31 [159 | 267 113[2.10]3.61 [1.51186 [313 | 127 1297 4.79 1.82234,378| 144 4'i27314.89]2.16 | 260! 429 | 169 34215 70 480: B! |3886.10 |2.22. 297, 466169 |
5'1184/334 1150180/ 302 122:2.404.11 | 1.712i3 [ 351 { 138 ;3.52/5 61 209/ 276 440 164 5'1367:6.391272:345/555 | 21014.35/ 708 587 | 207:4.9217.60/2.68 376 | 581 ; 205
1o (€1223/4.01 |1.761 219 | 3651146 ]2.71 [4.61 |1.90[237 | 400] 163 4.11 |6 46/2.35/ 322 | 506, 184 (o' L6135 745310410 [649 239 524/8.12 688, 231 1582 6.81 (299441 | 669 28
T |26414.70[2 06 255/ 420 165:3.05!8.17]2.12] 2731 442 169 (4.727 3312 61 368|572 [ 203 715061855347 [475; 736 | 26! (5899303 766 265,67710083.31 510 | 757 247]
161300538 2381 275 451 |76 3.71 6.5 244 35 | 503/ 188 15.35:6 28'2 931402 | 631 | 229 8'15461925[379; 499 797 |298/6671045/3.78/565 | 850, 285 747 |11.14|3€T/577 856, 27
19'[241 1608 267 34 | 528 214 1416 6584 2.68 344 556 | 212 [604/9 25 32! 449 693|244 9'1583'9821399:529: 837 308,737 11 42 405 612 | 926, 314624/12.18 19450?903 2%
— 013861782 396347, 5731226,464.7 55 291 388,600 22116 7510.23,3 48502 766264 107619 10381419 | 5451860 315 |797]2.26 429|662 967 325 190311324 421 566, 574 306|
¢ L8351 (637 286/ 315 | 635! 22004241717, 293 362, 594 | 2321599/ 9.5! {3521 457 721 264 8'(629 1085456 565912 | 347 7.491203,454 628 97935 (8281267, 439632 965 : 336
| 19'1399/720'3.211 359, 610 | 251 475.796:3.21: 392 649 | 257.6 731053 3 86 503 | 798:295 19’1669 1148479 606 9705364-.825 3.2 487 sez.inosoi 377,910 1382 4.72. 676 1024 348!
{12 110'14.5018.06 | 356 4031670 | 267,527 876,349 440, T13 | 273!750!11 68 418 | 560,872 | 312 12' 107710 (1212 15.031622/998 | 377.8901406 5.5 730123 | 393‘995':500 50517311108 { 377
| (i 501las) |390/440/ 75! | 2021593 975 382 465 780 | 296163011280 4.50 615 | 953 338 (111752 )1278]5 26 652 1046, 39419.65 14 97 5 42 7861203 ] 417 0B8316.2! | 538, 7941197 | 403
L fiZis3els 50 4.14 481|795 [314 (6600055419, 532 852 320 9121395, 483668 1036, 368 127 7541544 ] 5501 68611053 | 4071020551 | 571, 83311266, 433 11.74,i7 44: 5 70 866]1277, 41l

PLAN
Apron for 45" skew box culv.

As* Amount of steel

{ Borrel

Drain sick ot
each barre! ¢

APRON DRAIN DETAILS

for general

See B 06.20 for Apron Dimensions.

NOTATIONS:
ac s Amount of concrete to be added for each

additionol borrei.

odditionct  borrei .

JELEVATION D-D

The opron quontities toke into considerction the cutoff
walls being omitied glong outiet heodwoll, ond
sholl be used on new box culverts only.

See B-0i.10 notes and misceiloneous
detoit

to be odded for eoch

ARIZONA
DEPARTMENT OF TRANSS'%?‘RTATION

HIGHWAYS Divi
STANDARD DRAWINGS

OQUTLET APRONS FOR
CW2 AND CW6 WINGS




. T

RY._ANGLE OUTLET APRON FOR CW2 WINGS 30° SKEW _OUTLET APRON FOR CW2 WINGS 4% SKEW._ OUTLET APRON FOR CWZ "WINGS
S < Dimersions Ef - Dimensions S« Dimensions 7\ -~ .
al g B o Ce o D 3 £ Fi 2 o £ A 8 c 0 | & E: £l Fi | & S E a 8 c D £ | €| F F1 s
: 0-3% 1 7°8 1140 | 7.ife 14-7%] 1.7 | #-1% | 10-9% 68 350 [57%! 4% 2.4 | 47%2-4 |1-4%) 9-0%] 7-8% 3180 | 8.2 | 7-6) 3% 5-3% ! 14-9 | 1©-4%! 25'9%] 95
4 0-7% [ 74 [14-0 | 8-7% |1 3% V-7 4-1% '10-9%|6-8 41 6-0 | 3% |82 | 24 | 47%]12-4 [ 12218 810 | 7-8% 4160 | 60| 9-4 | 3.6%] 530 149 | 8-25!27-7%] 954
¥ O-11"% | 74 [14-0 | 3%  S-nhir-74! 4-1% 10-9%168 g158 ] 7.0 [6-te | 5-tt's| 2-4 | 47% | 24 | 1240% ] 20-7'%] 7°8Y% 15170 {640 | I1-1%] 36% ] 5-3% | 14'.9 | 20-0' 20'6%] 98"
6 i'-6 4 114'-0 1104 170 [¢-7'] 4-1% [10-9% 6.8 6! 8-0 [ 7-6% | 68| 244 1 4-7%112-4 | 138 [21¢% 7-8% 6] 8-0 | 788 | 1Z-11h; 3.6% | 5-3% | 14%9 2140 | 3i'3'] 9'5's
7 2-0% [ 74 [14-0 [ 114 {18-0% -7 4-1% | 10-9% 68 7 9-0 (8.6 | 7S8%| 24 | 4.7% 124 | 14"8'% 120" 4} 7-8% 71 9.0 4.8-6'1] 14-9%| 3-6% | 5-3% [ 14-9 |23.7%] 330%] 9.5
3 O-3% | 9'6 {18'-3 [ 10-1t'e [18-10% V- T"% | 6-3% : 15-0% {89 .. 3 5.0 | 5-7% ] a4 | 24 70 %] 172 Y 13408 23110 1041 Y 350 |52 7-6'] 3-6% | 8-4%20.9%| 19'6%] 3i\0 |12-4%
4 0-7% 196 [i8-3 [10-9s 196" ]V-7% ] 6-3% j8s-0%]8\9 4! 6-0 1634 8.2 2-4 | 74N 17220 14-7%]24-8%[10- 14 4160 | 6-05] 9-4 | 3-6% ]| 8-9% ; 20.9' 2134 33-7%] 124"
5 O-11% ] 9-6 [18-3 | 11'8% |20-2% V-7%]6-3% {15.0%8-9 5T 70 [ 6% [ S5 tile | 2-4 1 7-1% | 17-2%; 15-4%128'6 (10-1% 51 7.0 | 640" | 11-1%] 3-6% | 8-4% | 20-9%: 231 | 385 12-4}
€ ¥-6 196 118%.3 | 2v6 {21<3 [I-7'e] 6-3% | i15.0%]8'9 6] 8.0 | 7.6 | 6-8% | 2-a | 7-1% | 17-2%] 16-2 |26-3%10-1'% 61 g-0 | 78% 1 124t 6% | 8-4% | 20'9's| 2440% | 37-3 % 124
e 2-0' | 9-6 [18-3 | 136 (22-3'% 1-7 4] 6-3% | 15-0%! 89 7'{ 9-0 [ 8-6% | 75| 2-4 | 7-1% [17-2%] 16-11's) 27-0%;IC- I s 7190 ;86%] 14-9%] 3-6% ] 8-4%20-9'/ 268':] 391 [12.4%
g 2-0819'6 [18-3 1137 [2224'42-1 %53 140 89 gl 10-0 [10-2"% { 9 0% | 3-1% | 6'-4's | 16" 5 ') 18-6'%]28-7"!10-1's 8110-0 | g0 | 16-4's} 4-8% | 6-8' ! 19-i |27-9% 40-2%112°4%
3 Q.38 111'-8 1226 14234 (231 W ir.7 ' | 8-5% 19-341i0%10 3 5-0 {5-7% | a-a% | 2-4 1 9-7% [22%t %] 16-44]28404112-6's 3180 | 8-2 78's; 3-6% | 11-5% | 26'-9'%) 22'6' ] 37U0N {153 %
4 0-7% [11'-8 1226 | (Z-its 23-9% -7 | 8-5% {i9-3%/10-10 e ] 6-0 | 6-3% | 85-2 2-4 [ 9-7% (22-1 % 17-1%)29-7%12-6' 4! g0 | 60w 94 | 36%11'50  26-9% 24'4 | 39-7% 15 3%
5 Ouit’s [11-8 (226 | 13-7% [24-5%[1-T % | 8-5% | 193 %1010 51 720 [ 8- | S-4l's i 2-4 | 97% {2241 %) 17i0% 30-4% 112-6 % S 170 | 6€40% | i hi 3-6% | 11-5% [ 2670 26-1%] 4I"5% 153%
6 V-6 {11-8 1226 |14-8 1266 |I'-T'e) 8-5% [19-3%110-10 6| 8-0 [7-6% ! 6-8%] 2.4 | 9.7V 1221 %188 [31-2%!12-6% €180 | 78V 25| 3-6% ] 11-5% | 26-9' 2711, 43-3%]15-3%
7 2.0 % {ii1~8 226 [ 1584 26%6 'i1'-7h | 8'5% (19.3 %100 7' 9.0 [8-6% | 754 | 2.4 | 9-7% {22-1 %] 1953111k ]12"6" 7190 [86'14'9%; 3'6% | i16% 126°9' 29'0% ! 451 v 1513%
8 2-08% 11-8 122-6 | i5-9' 26-7% 2-1% 75 18'3 lig-10 B [10-0 [10-2% | 9-0% ) 3-1% | 840% (214 % 21'-0%33-6%12-6"s 81 10-0 | 99404 | 164"y} 4.8’ | 9-9'% | 255 '] 30-10: | 46-2% | 15-3%
g 2-5% 111-8 122°6 | 16-7T% (275 %, 2-2% | 72% | 18-0% 1010 91110 j11-2% [10-1% | 3-27 | 8-8% ;21'-2 %122-1%|34-7412-6 % 9 1 11~0 110-9's | 1841 % 44liv.| 9-5% | 24-9%: 32'6% | 4700% | 15-3%
10" 2ot 11128 122-6 | 176 (28-4'%2-3% | 7°0% [1790% 110410 10 i2'-0 [12-3% [11-3 3.4 [ 8.7 (211 %123-2%35.8% 176y 10'112-0 (118t | 19kl Shi'e | 9'-2% ; 24-6%; 34'-3% | 497 [15%3%
8’ 2.0% 114-0 (2770 [ 1B<t' 131~1'12-1 2| 99 122'9 13-0 g8' 102" | 9-0% | 3-t% [11-6% [26-6%}238%388%!15-0's 81100 | 9-10% | 16-4% 1 4-8% | 13-0% | 31-5% ! 34-2% | 52-6% (B-4%
9 5% 114'-0 127-0 [ 18-k [3t11%i2-2% 1 9-6% |22-6% i3-0 9 11-2% [10-1% | 3-2% [11' 8% (265" 24-9% 39-9%[15-C's 91110 [10-9's | 18-1%] 4'ity | 12-9' | 31-2's; 35-0% 1 543’ | 18-4%
[} 241 1140 127-0 | 1990 (32410 (23 & | 9-4% 122 4130 12-3% {113 3-4% (11-3' (263 %[25% [40-11's[15-0s 12-0 ;11-8' | 1911 | S-1'% { 126" | 3040% ] 37-6% | 55-11% ; 1893
i 3.4% 114-0 1270 | 20-8% (33-8%]2-4 % | 9-2% i22-2:013-0 13-78 [12-8% | 3-6 [11-2 [26-2'¢[27-4%; 42-4%[15-0'% 130 [1257¢% 121584 ] 53% | 1224 | 30-7% | 30-3% | 577 %, 18-4%
12 3.7% (14'-0 [27-0. [2'-3 [34.3 [2.5 % | 9-0% [220%13-0 14-7% {13-9% | 3-7% [11-0% |26-0%128-5%{43-6 ,i5-0's 14-0  [13-6's | 23-5N] 5-6'4 | 1141% | 30-4 | 40-1%] 59°4 | 18-4%
: RT. ANGLE OUTLET APRON FOR CW6 WINGS 30° SKEW _OUTLET APRON FOR_CW6 WINGS 45° SKEW OUTLET APRON FOR CW6 WINGS
g-‘ Dimensions - Dimensions Dimensions .
2 a8 c | D De 3 fi fi a =z 8 c D £ £2 £ Fe s A 8 c D E Er | F £s b
3 3% 1 7-4 | 14.0 ] 9-u%! 16-7%] 17| 441% ] ©-9%] 6.8 3 70% ) T 2-4 | 4-7% [ 12-4 | 14-0hi2r-9 | 8% €-0 | 6-0' | 9-4 | 3g%| 5-3%i14"9 | 18-2%] 2778 -
4 2-2') 7.4 14-0 [11-8%18-8%] 1-7' | 4-1%| 10-9%] 68 4 9-9%( 9-4h | 2.4 | 4-7% [12-4 | 16-4's/24-Ch] 7.8} 7-6 | 7-5%  12-6%! 36% | 5-3%][14-9 [ 2:-4%; 30°9% 95'
-3 32 T4 | 14-0 113-9 (208 | 1-7h, 4“1 % 10-9%] 6-8 5 119 [ il'-8%] 2-4 | 4'-7% {124 | 18-7%126-4%] 7-8 G-0 | g1ty ! 15-8'%] 3-6% | 5-3%]14-9 | 24-6% 33-11%] 95
g 304 7-4 | 1440 151N 2188 ] 1.7 | 441 % ] 10-94] 6-8 6 3-8 13410 | 244 | 4-7%  12-4 |20-11';28-7%] 7-8% 10-0 110-2% | 18'-4%] 3"6% | §-3%!14-9 |27-3% 36-8% 9-5%
7 4-6% | 7'-4 1 14-0 [18-8%| 231701 V-7 4-1 % | 10-9%] 6-8 7 14-7%] 151 | 2.4 | 4-7% (124 {22% 'a]29-9%| 7-8% 10 [11-6 | 21-1%] 3-6% ] 5-3%:14-9 |29 %] 395 | 9'Sh
3 1-37% | 96 | 18-3 [12-1 % 2000k ] (-7 6-3% | 15-0%] 8.9 3 7-0% ! T-1 2-4 | 7-18 117-2% 1646 4] 26-7% 10 1" 6-0 | 6-0%, 9-4 | 3-6% ] §-4%i20-9'%] 213 33-7% 12" 4%
4 22 9-6 | 18-3 [13-10%]22°7%] 74 ] 6.3% | 8.0%] 8.3 4 9'.9%; 9-4% | 2-4 | 7-1% [ (7-2% 180" 2811310 1" 4176  7-5% ! 12-6% 3.6% 8.4%120.9'|24-5% 3697 12-4"
5 3-24) 9-6 | 1g-3 |81 1248 | 17| 6-3% | 1504 8.9 5 1.9 141-8l | 2-4 | 7-18% [17-2 72151 %1 31%3 L10-1% 57790 | 8-1h [ 15-8%; 3-6% 8.-4% 209" 27-T%) 39-11% 124"
' 3i0% | 96 | 18-3 [ 7-371260%] 1-7's | 6-3% | 15-0% 8-9 & 13.8% 135118 | 24 | 7.1% ! i7-2 % 23-5'% 33-8%]i0- 1% 6,10-0 110-2% | 18-4% 2-6% | 8-4%.20.9%] 304 | 42-8'12-4"
7 €T | 96 | 8-3 118-7, 27-4%] 1-T | 6-3% | i5-0%! 8-9 7 ‘ ; - 34.8Y 710 1116 21 1% 3.e% ! g-4% 20-9'%] 33-0%; 45-5" 124"
8 4-7%: 9“6 | 18-3 18'-8%27-5%} 2-1%{5-3 114-0 | 8-8 i 8% : ! g112-0 1i3-0% ] 232, 4-8% 1 6-82 18-t | 34-7%! a6-11%) 12-4%
3 1-3% 1 11-8 | 22-6 1 14%3%; 25%1%] -7 | 8-5%  19-3%] i0%10 3 1221 Y19 ch131-6%]i2-6% 31 6-0 | 6-0%| 9-4 | 3-6% | 11-5%:26-9% 24-4 | 39'-7% 15'-3%
4 2-2'%; 11-8 1 226 ;16-0%]2640%] (-7} 8-5% | 1938 i0%10 4 2-4 7% 122-1 %[ 21-4%) 3340% 12 6% 4176 | 7-5% | 12-6%] 3-6% [ 11-5%:26-9 " 27.6' 42110 | 15'-3%
5 3.2%  11-8 [ 226 -1 2841 | i-7% [ 8-5% 19%-3%! 10\ 5 244 | 9-7% 122'-1%|23-7% 36-1%:12-6's 590 | B-lt%) (5-8's| 3-6% | 11-5%:26-9's! 30-8's; 46-0 | 15-3%
3 340% | 11-8 | 22-6 i19-85% 30-3%; 1~7% ! 8-5% 1 19-3%{10-10 6 2-4 | 973 122-1%125-11'% 37-5%}12-6} € [10-0 110-2% | 18-4% . 3-6% | 11-5% 1269 33-4% 48'-8'u, 15-3%
7 4-6% i 11-8 | 22-6 120°9%] 31°7%] 1-7' | 8'5% [ 19-3%10-10 7 24 9.7V 122-1 %2751 "l 397 112-6% 7110 1176 ‘| 20-1%] 3-6% ] 11-5% 1 26-9's| 36-1% 5154 I5-3%
1 8" 4-78 | 118 | 22-6 [20-10% ! 31-8% 1 2“1 ! 75 8.3 [ 0-©0 g 3-1% 1 8904 (214 328.3% ] 40-9% 126 8 112-0 13-0's | 23-2% 4-8% ! 9-9% 1261 's; 37-8%; 53-0  15-3%
9 4-10% | 11-8 | 22-6 [21-5%. 32" 3% 228 | 7T2% | 18-0% | 10-10 El 3-2% 88\ {2)-2"%129-9 %! 423 112-6" 911340 [ (3-11'% ] 24113} 4-ilg | 9-5% 124-9%; 334}, 54-8/4 15-3%
1o 5.1 %) 1148 | 22-6 j2t-i1 ) 32494 2-3% | 740" | 17-10'; 1010 10" 3.4 | 8Tl 21 1 14| 300" 43-4% | 126" 101140 | 14'-10% | 26-8%] 5-1's | 9-2' ;24-6% 41-0%] 56-4%15-3"%
8 4-7% 140 270 f23-2% 36-2h 12 1h [9ts l22'9 [13°0 g 2 1% (116 126-6%/31°0 | 46-0%]15-0% §112-0 113-0's | 23-2's; 4-8% | 13-0% | 3i-5 2] 40%11%} 59-4%, 18-4%
4-10% | 14-0 | 27-0 ;23-9':36-9% | 2-2% | 3-6% | 22-6% 130 9 3.2% (11-5% (26-5'432-5% 47-5%,15-0% Q' 13-0 | 13-10' 241’ 4-it's | 12-9' 131-2's] 42-8 | 61-0% 18-4%
8.1 %] 140 | 27-0 [24-3% 373, | 2-3% | 9.4y | 22°ak /130 3.4 :if-3% |26-3%/33-6%/48-7 [i8-0" 14-0 14100 26-BY, 8" 1 | 12-6' [ 30-10%; 44°4%) 62-9 | 18-4%
5-47% | 140 | 27-0 [24 9% |37 9\ | 2-4% | 9-24 | 22-2%13-0 19'-8% 20-0 | 3-6 11-2 [26'-2's134-8 |49-8%!5-0b ' 15-0 115-9'a, 28-6  5-3% | 12-2Y% (30-7), 46-0% | 64-5'4{1€-4%
5.8y | 14-0 | 27-0 [25-4% 36-4% . 2-5% | 9-Ch | 22 0% | 13-0 209 | 2i-1's | 3-7'2 [11-0' [26-0',35-9's150-' {150 12 1160 |16-B% | 30-3% 5-6' | 1111 [30-4 | 479 | 66-1%!8-4)
S APFROVER ARIZONA Rewos
N 2 Sl CEPRRTHENT OF ThaNspoRTaTION
See B-06.10 for Detsils, Quantities and other Noles. ( ., B ‘ STANDARD DRAWINGS —
&% Length 1o be added for sach odditiono! barrel. - ;] Veao oA -
Subu:r'i‘:Q 1 or ¢ indicates number of barreis \\{8 ~ % OUTLET APRONS FOR cnw:n-oz
: 7 CWZ AND (W6 WINGS
: h B-06.20




Q;DWALL QUANTITIES FOR CW2 WINGS

+
Toe 87 tueh

v

- RIGHT ANGLE BARREL 30° SKEW BARREL 45° SKEW BARREL
E 5 'ancu‘n cY) BSnel {Lbs. gancr'u (cY) _Steet (ibs) Concrete {CY) Stee! {Lbs)
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NOTE:
Ail quontities ore for hecdwalls of barrels shown in Table
No. I (O-10'Fil). '

Quantities are shown for single barre! culvert only .
Muiti - barrel culvert heodwall quaontities are obtained
by adding, for edch odditionai barrel, As and Ac o the
inle! ond outlet quontities.

NOTATIONS:
€ = inlei or outlel concrete quentity per odditional barrel.
Qs = inlet or cufisl steel quontity per odditional barrel .
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