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Toyota Arizona Proving Grounds
Drainage Calculations

Culvert Number / Concentration Point Listing

Listed by Culvert Number

Culvert _{Concentrati o
Number | Roadway |  Pc Roadway -
1 Oval Track 70E (5) 10'x 5’ 22 Oval Track 671-2 (1) 10'x 4’
2 Oval Track 70C (1) 24* RCP 23 Loop Road A 67 J-1 (1)10' x4’
3 Oval Track 69 (3) 10'x &4’ 24 Oval Track 67 J-2 (1) 10'x 4’
4 Oval Track 67 E (1) 10'x 4’ 25 Loop Road A 67 L-1 (1) 24* RCP
5 Oval Track 67 F (1) 36" RCP 26 Oval Track 67 L-2 (1) 24" RCP
6 Oval Track 67 A (5) 10°x 4’ 27 Loop Road A 70 Q-1 (2)10'x &’
7 Oval Track 67 B (1) 10'x 4’ 28 Oval Track 70 Q-2 (2)10'x 6’
8 Oval Track 67 C (2) 10'x &’ 29 Loop Road A 70 P-1 (5)10°'x 6’
9 Oval Track 67D (2 10’ x 4’ 30 Oval Track 70 P-2 (4) 10'x 6’
10 Oval Track 60 C (1) 24" RCP 31 Oval Track 700 (2 10'x 4’
11 Oval Track 60 B (1) 24" RCP 32 Rampway A 70 M-1 (1) 24" RCP
12 Oval Track 60 A (5) 10’ x 4’ 33 Rampway B 70 M-2 (1)6' x4
13 Oval Track 60 F (1) 10'x 4’ 34 Oval Track 76 J (1) 10'x 4’
14 Oval Track 60 G (1) 10’ x 4’ 35 Cornering Course 70 A (3)10'x 5’
15 Oval Track 60 E (1) 24" RCP 36 Cornering Course 70 F (5) 10'x 6
16A Oval Track 60 D-6 (1) 10°'x 4’ 37 Cornering Course 70 B (3) 10'x 5’
16B Oval Track 60 D-5 (1)10°'x 4’ 38 Cornering Course 70G (4)10°x 5’
16C Oval Track 60 D4 (1)10°x &4’ 39 Access Rd A-1 76 E (2 10'x 5’
16D Oval Track 60 D-3 (1) 10'x &4’ 40 Access Rd A-1 76 F (1) 10'x 4’
16E Oval Track 60 D-2 (1) 10'x 4’ 41 Access Rd G-1 N/A (1) 49" x 33" CMP Arch
16F Oval Track 60 D-1 (1) 10'x 4’ 42 Access Rd G-1 N/A (2) 49" x 33" CMP Arch
17 Loop Road A 60 J-1 (1)6' x4’ 43 Access Rd E-1 N/A (2) 49" x 33" CMP Arch
18 Oval Track 60 J-2 (1)10°'x 4’ 44 Access Rd E-1 N/A (2) 49" x 33" CMP Arch
19 Loop Road A 67 H-1 (7)10'x 4' 45 Access Rd A-2 N/A (1) 49" x 33" CMP Arch
20 Oval Track 67 H-2 (8) 10'x 4’ 46 Access Rd A-2 N/A (2) 49" x 33" CMP Arch
21 Loop Road A 67 I-1 (1) 10'x 4’ 47 Access Rd A-2 N/A (2) 49" x 33" CMP Arch

File: €\40477\qcfiles\DRNCALC2.XLS



Listed by Concentration Point

Concentration], . T cuvert /et | |Concentration| - | Culvert |  Culvert

Point _ Roadway | Number|  Size . || Point _ PRoadway | Number |  Size.

60 A Oval Track 12 (5) 10'x &4’ 67 L-1 Loop Road A 25 (1) 24" RCP

60 B Oval Track 11 (1) 24" RCP 67 L-2 Oval Track 26 (1) 24" RCP

60C Oval Track 10 (1) 24" RCP 69 Oval Track 3 (3)10'x 4’

60 D-1 Oval Track 16F (1) 10'x 4’ 70A Cornering Course 35 (8)10°'x 5’
60 D-2 Oval Track 16E (1) 10'x 4’ 70B Cornering Course 37 (3)10'x 5’
60 D-3 Oval Track 16D (1) 10’ x 4’ 70C Oval Track 2 (1) 24" RCP
60 D-4 Oval Track 16C (1) 10'x 4’ 70E Oval Track 1 (5)10'x &'
60 D-5 Oval Track 168 (1) 10'x 4’ 70 M-1 Rampway A 32 (1) 24" RCP
60 D-6 Oval Track 16A (1) 10'x 4’ 70 M-2 Rampway B 33 (1) 6'x 4’

60 E Oval Track 15 (1) 24" RCP 700 Oval Track 31 (2 10’ x 4'

60 F Oval Track 13 (1) 10'x 4’ 70 P-1 Loop Road A 29 (5) 10’ x 6'

60 G Oval Track 14 (1) 10'x 4’ 70 P-2 Oval Track 30 (4) 10°'x 6’

60 J-1 Loop Road A 17 (1) 6' x4 70 Q-1 Loop Road A 27 (2) 10'x 5’
60 J-2 Oval Track 18 (1) 10°x 4’ 70 Q-2 Oval Track 28 (2) 10'x 6’

67 A Oval Track 6 (5) 10'x 4’ 76 E Access Rd A-1 39 (2 10°'x 5’

67 B Oval Track 7 (1) 10'x 4’ 70F Cornering Course 36 (5) 10'x 6'

67 C Oval Track 8 (2 10°x 5’ 76 F Access Rd A-1 40 (1) 10°'x 4’

67D Oval Track 9 (2 10'x 4’ 70G Cornering Course 38 (4) 10'x 5’

67 E Oval Track 4 (1) 10'x 4’ 76 J Oval Track 34 (1) 10'x 4’

67 F Oval Track 5 (1) 36" RCP N/A Access Rd G-1 41 (1) 49" x 33" CMP Arch
67 H-1 Loop Road A 19 (7)10°' x 4 N/A Access Rd G-1 42 (2) 49" x 33" CMP Arch
67 H-2 Oval Track 20 (8) 10'x 4’ N/A Access Rd E-1 43 (2) 49" x 33" CMP Arch
67 I-1 Loop Road A 21 (1) 10°x 4’ N/A Access Rd E-1 44 (2) 49" x 33" CMP Arch
67 1-2 Oval Track 22 (1) 10'x 4’ N/A Access Rd A-2 45 (1) 49" x 33" CMP Arch
67 J-1 Loop Road A 23 (1) 10'x 4’ N/A Access Rd A-2 46 (2) 49" x 33" CMP Arch
67 J-2 Oval Track 24 (1) 10'x 4’ N/A Access Rd A-2 47 (2) 49" x 33" CMP Arch
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EXAMPLE

D=42 inches (3.5 feet)
Q=120 cfs

HW % HW

D feet

(1 2.5 8.8

() 251 7.4

(3) 2.2 7.7
*D in feet

ENTRANCE
TYPE

Square edge with
headwall

Groove end with
headwall

Groove end
projecting

To use scale (2) or (3) project
horizontally to scale (1), then
use stralght inclined line through
D ond Q scales or reverse as
illustroted.
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_ DESIGN DISCHARGE — Q
CULVERT BR‘:V Vave = WETTED AREA AT BRINK OF CULVERT

= THE MEDIAN SIZE OF ROCK
BY WEIGHT. ROUNDED ROCK
OR ANGULAR ROCK.

EQUIVALENT BRINK DEPTH
BRINK DEPTH FOR BOX CULVERT

I

Al 1/2
e FOR NON—RECTANGULAR
SECTIONS

> 0.75

hg
Ye

2 = RIPRAP MAY BE REQUIRED
ON BANKS AND CHANNEL
BOTTOM DOWNSTREAM
FROM BASIN — SEE DESIGN
EXAMPLE IN TEXT.

F SCOUR HOLE

RELATIVE DEPTH O
S
5 s\

1 2 3
ave
FROUDE NUMBER = joee—
Vizz.2ity,)
‘IGURE X1-2. RELATIVE DEPTH OF SCOUR HOLE VERSUS FROUDE NUMBER AT BRINK OF @

CULVERT WITH RELATIVE SIZE OF RIPRAP AS A THIRD VARIABLE

XI-14




SECTION NUMBER

Channel Slope:

CROSS SECTION DATA:

OFFSET -650 -600
ELEV, 40 38
N N/A 0.035

STAGE-DISCHARGE DATA:
STAGE;

36.7

7
WET PER. 0.0
AREA 0.0
HYD.RAD. 0.0
0 0
STAGE: 36.85
WET PER. 0.0
ARERD 0.0
HYD.RAD,. 0.0
Q 0
STAGE: 37
WET PER. 0.0
AREA 0.0
HYD.RAD, 0.0
Q 0
STAGE: 37.15
WET PER. 0.0
AREA 0.0
HYD.RAD. 0.0
0 0
STAGE: 373
WET PER, 0.0
AREA 0.0
HYD.RAD. 00
Q . 0
STAGE: 37.45
WET PER. 0.0
AREA 0.0
HYD.RAD, 0.0
0 0
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SECTION MNUrnrn TWE7L 6/10/91

STAGE: 37.6

WET PER. 0.0 0.0 0.0 0.0 0.0 23.1 24.3 2.8 1.6 12.3 0.0 0.0
AREA 0.0 0.0 0.0 0.0 0.0 3.0 3.6 2.3 0.6 1.1 0.0 0.0
HYD.RAD. 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.8 0.4 0.1 0.0 0.0
0 0 0 0 0 0 0 3 9 0 1 0 0
STAGE: 37.75%

WET PER. 0.0 0.0 0.0 0.0 0.0 26.4 27.6 2.8 1.6 30.0 0.0 0.0
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CULVERT = | HEADWATER COMPUTATION a5 _
d w - >
DESCRIPTION o |cHart | INLET CONT. OUTLET CONTROL HW =H+hy —LSo E x| § té; % E’: COMMENTS
ENTR. Hw | HY | uw , do | 9c*0 | 1w Ls, | Ww |8 |3 ©
SIZE TYPE D Ke H ¢ 2 fo o o o3
2 Barrel : B N HH Dutlet
e | Drop | 642 1,92 |96 |.,2 |23 |50] 5° 6. 791677\ .57 | [0.00]10.00)/ 2,84 /658,00 | Contn
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CULVERT COMPUTATION SHEET
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. 44,5
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- A . =
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P@ak @{,.T/C\(/ (9/.’-'({20.’7( 62“0
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t [15 >
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ciiE ENTR. HW | HW | aw Ko | H de | 9eX0 | Tw | Hy | LSy | HW 3 3 @ = N
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Figure XI - 3 Distribution of Centerline Velocity for Flow from Submerged Qutlets from Reference XI - 2
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_ DESIGN DISCHARGE - Q
CULVERT BRI}NK/ Vave = WETTED AREA AT BRINK OF CULVERT

= THE MEDIAN SIZE OF ROCK
BY WEIGHT. ROUNDED ROCK
OR ANGULAR ROCK.

1]

EQUIVALENT BRINK DEPTH
BRINK DEPTH FOR BOX CULVERT

3r : =(é)”2 FOR NON—RECTANGULAR
& SECTION SECTIONS
hS
NOTE: 2 « — «
i 50
-
ol © iF Y s 075
> Yo
o 2L RIPRAP MAY BE REQUIRED
o ON BANKS AND CHANNEL
; BOTTOM DOWNSTREAM
5 FROM BASIN — SEE DESIGN
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FIGURE X1-2. RELATIVE DEPTH OF SCOUR HOLE VERSUS FROUDE NUMBER AT BRINK OF
CULVERT WITH RELATIVE SIZE OF RIPRAP AS A THIRD VARIABLE
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_ DESIGN DISCHARGE - Q
CULVERT BRy Vave = WETTED AREA AT BRINK OF CULVERT

= THE MEDIAN SIZE OF ROCK
BY WEIGHT. ROUNDED ROCK
OR ANGULAR ROCK.

EQUIVALENT BRINK DEPTH
BRINK DEPTH FOR BOX CULVERT
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FROM BASIN — SEE DESIGN
EXAMPLE IN TEXT.
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FIGURE X1-2. RELATIVE DEPTH OF SCOUR HOLE VERSUS FROUDE NUMBER AT BRINK OF
CULVERT WITH RELATIVE SIZE OF RIPRAP AS A THIRD VARIABLE
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