APPENDIX B
Hydrological Methodology and Calculations
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ADDENDUM to "EYDROLOGIC DESIGN FOR
HIGHWAY DRAINAGE IN ARIZONA"™ April 1975

Steps to be used to determine precipitation values for various dura-
tions and return periocds.

STEP 1. From the precipitation maps in the manual "Hydrologic
Design for Highway Drainage in Arizona', determine the precipi-
tation values for the 6 and 24 hour duration storms for return
periods of 2, 5, 10, 25, 50 and 100 years. Tabulate these values
in Table 1in the column headed 'Map Values!'

TABLE 1

Return Period Precipitation Values (inches)
(Years) 6 hour duration 24 hour duration

Map Corrected Map Corrected
Value Value Value Value

2 .78 . 79 /3 .

5 . /29 . /2% ' Y /57

10 /G G /77 /90

25 , /7% /75 725 225

50 178 /76 258 257

100 -2/8 2/% 279 227

NOTE: There is a possibility of making an error while reading the
maps because, (1) a site is not easy to locate precisely on a series

of 12 maps,

(2) there may be some slight registration differences

in printing, and (3) precise interpolation between isolines is diffi-
In order to minimize any errors in reading the maps, these
values should be plotted on the diagram ''Precipitation Depth versus

cult.

Return Period' _Fig. 1.
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TRAPEZOIDAL CHAMMEL AMALYSIS
NOPMAL DEPTH COMPUTATICN
July 17, 1990

PROGRAM INPUT DATA:
DESCRIPTION VALUE

Flow Rate {cubic feet per second).cnvivinrniianesinnnnes 319940
Channel Bottom Slope {feet per 00t} . civvivviinerancas §.0030
Hanning's Roughness Coefficient (n-value)....iveiiiiiiss §.0250
Channel Side Slope - Left Side (horizontal/vertical).... 15.00
Channel Side Stope - Right Side (horizontal/vertical)...  100.00
Channel Bottom Width {feet)..vvvsvinass Trrreerereraases . 400.0

PROGRAM RESULTS:

DESCRIPTION VALUE

Normal Depth (feetd.ivuivuvsiicinnrineinncens 5.3 A -
Flow Velaocity (feet per second)...cvvasscrnsan Siverraies 8.00

Froude Number (Flow ic Sub-Criticall..vviiviivvvvasnnass 0.718
Velocity Head {feet).ovvuianns Vi rererirseriraaatieararan 0.%%

Energy Head (feetd..iiviviniinnns it raes e 4,53
Cross-Sectional Area of Flow {(square feet)....uuviuns oo 4001.32

Top Width of Flow {feet)......... Crreirarieas Cerrrreeess 1039.38

& -tz

5SH#5.50




TRAPEZOIDAL CHAMNEL ANALYSIS
NORMAL DEFTH COMPUTATION
July 17, 1998

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate {cubic feet per second)ivivivsccasasavenss veve 319940
Channel Bottom Slope (feet per footd.iiiiersecasnsss ciee 0.0818
Manning's Roughness Coefficient (n-valued.vviviiiiininns 0.0250
Channel Side Slope - Left Side (horizontal/vertical)..,.  180.00
Channel Side Stope - Right Side (horizontal/vertical)...  100.00
Channel Bottom Width {feet)......... Terrrerssarsaearaees 330.0
PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (F601)suvuursruveseresrenniersnnrersnens s g 99858
Flow Yelocity <feet per second)..ievuinses Setraerennares 3.90
Froude Number (Flow is Sub-Criticall.....cvvvvviinnins . 8,350
Velocity Head (feetd.iuvivivvrnccrsnns Crrrerrriirriraeaas 0.34
Energy Head {feet)........ Crrrerradersrtrseritrarerertes 4.36
Cross-Sectional Area of Flow {square feet)........... see o 3419.85
Top Width of Flow {feet).iveniiinnnns irrarrersirereas .. 1513.42

- el > I
Lrvee = ZrcTmt LL



TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION
July 17, 1990

PROGRAM INPUT DATA:

DESCRIPTIMN VALUE
Flow Rate {cubic feet per second)..iivsvisiianas crevaesss 34280.0

Channel Bottom Slope {feet per fo0t).iiuisererrncennania 0.0038
Manning's Roughness Coefficient (n-valued....vvvisvieans 0.0250

Channe! Side Slope - Left Side (horizontal/verticall.... 48.00
Channel Side Slope - Right Side (horizontal/vertical)... 13.00
Channel Bottom Width (feet)..vvan:n Crarreraranas veiraas 150.8

PROGRAM RESULTS:

DESCRIPTION VALUE

Normal Depth (feet)....eveu.s Cireriaes . 148 47 BE27. 48
Flow Velocity {feet per second)....... Cirrrraairans Teees 10.18

Froude Number (Flow is Sub-Critical).uvivivernnnnsaeass §.834

Velacity Head {feet).veuvvenvenns e strecetiiitnan 1.41

Energy Head (feet)......... T 9.29

Crogs-Sectional Area of Flow (square feet)........ rrares 3344.04

Top Width of Flow (feet) . cvviinnivnnnns verrsrsraeans vees 226,23

L5208 L ~ SEL Trons £-C




TRAPEZOIDAL CHANNEL AMALYSIS
NORMAL DEPTH COMPUTATION
July 17, 1990

PROGRAM INPUT DATA:
DESCRIPTION VALUE

Flow Rate (cubic feet per second)...... verresenisieaanae 34280.0
Channel Bottom Slope {feet per f001) viuiasnsnrrcessns e §.3018
Manning‘s Roughness Coefficient {n-value)........ sersres £.0250
Channel Side Slope - Left Side (horizontal/vertical).... 30.00
Channel Side Slope - Right Side (horizontal/verticall... 3.00
Channe! Bottom Width {feet).i..iiiiiinnirisriscsrscnanns 100.0

PROGRAM RESULTS:
BESCRIPTION VALUE

I Normal Depth (£62t).uvsnrrrerens ettt e 93 M= 552073
Flow Velocity (feet per second)..... Pireriasereraraerana 7.31

I Froude Number (Flow is Sub-Critical)iuvuevsiiiisiininins 0.415
Velocity Head {feet)....uciviirnes freraesratarasasanes - 1,35
Energy Head {feet) . iurisvisinirrneninnsessnnrernnrsnses 13.27

| Cross-Sectional drea of Flow (sguare feet)..ivivainananss 3481.24

Top Width of Flow {feet)uiiiiinnnnan vasees Virrrerenaes 317.38

LSl — Sl 7o Dp



TRAPEZOIDAL CHAMNEL ANALYSIS
NORMAL DEPTH COMPUTATION
duly 17, 1990

PROGRAM INPUT DATA:
DESCRIPTION

VALUE

Flow Rate {cubic teet per second)...
Channe] Bottom Slope (feet per fool)....
Hanning's Roughness Coetficient (n-value)....
Channel Side Slope - Left Side (horizontal/verticall....

Channel Side Slope - Right Side ¢horizontal/verticall)...
Channel Bottom Width {(feet).......

13

AR RN NN E RN NN

IR N EER]

1391.0
£.0027
.0230

30.00
30.00
160.0

PROGRAM RESULTS:
DESCRIPTION

YALUE

Normal Depth ({feet)..... Srrverarereaiens

Flow Velocity (feet per second).v.evivvans

Froude Number (Flow is Sub-Critical).
Velocity Head {(feet).eivanvavscnss

Energy Head (feet)...

RN RN

ts

t3eteesa

Cross-Sectional Area of Flow {(square feet)....... fevaees

Top Width of Flow (feet)..

IR RN NN NN

[N

ts

s

2.10
4.07
0.383
0.24
2,33
341.7%
225.84

CApEE - L F o
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TRAPEZ0I0AL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION
July 19, 1990

PROGRAM INPUT DATA:

DESCRIPTION UALUE
Flos Rate {cubic feet per-second)...v.vuene frrreersarans 1371.0

Channe] Bottom Slope (feet per footd...........s drreren 4.0030
Manning's Roughness Coefficient {ma-valued. . covvivinnens 8.0230

Channel Side Slope - Left Side (horizontal/verticall.... 30.00
Channe] Side Slope - Right Side therizental/werticall... 30.00
Channel Bottom Width (feetd..seeiiiiiiiinriinninaannn, 1i0.8

PROGRAM RESHLTS:

DESCRIPTION VALUE
Hormal Degth {feet)..vvivarnicrrcanns Crerrcriiiiarareces 1.97
Flow Yelocity {feet per second)..iivessnenss verees crea 4.18
Froude Number (Flow is Sub-Critical)...iivviiivnnns, cres 0.411
Velocity Head (feet)........ Cerraas civans fereaaiaes sees §.27
Energy Head (feet).iiiiievarnannns, Cietesasasiieeta Cevan 2.24
Cross-Sectional Area of Flow (square feet).iiiiinviiins . 332.4
Top Width of Flow {feet)..... viraa Cerraaraeraaaes ever 228,02
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