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®* Method: Rational Equation Design Method

to make initial design for subsequent hydraulics

analysis

® Identical study area as ES-13
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PREPARATION STEPS

* Apply (make) topographic map principles to
identify drainage pattern(s)

® Identify the individual drainage areas based on

the topographic map and sewer system layout.

® Determine the area of each contributing aregq, in
acres. (ENGAUGE, PLANIMETER, etc)

® Determine the rational runoff coefficient for each
area (TABLE LOOKUP)
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® Determine inlet time for surface portion of

drainage system.

®* Determine rainfall intensity equation for

Harris County.
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® Apply the intensity equation to the various
surface drainage areas, and the accumulating

area to size the conduits.

® Check invert elevations to fit into the useable

vertical drop for the location
® Size the inlets using appropriate inlet
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1\\; TOPOGRAPHIC MAP

O

® Locate the elevations and construct an XY

coordinate system.
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1\\5 TOPOGRAPHIC MAP

® Use the XY-coordinate
system and build an XYZ
input file for topographic

rendering.
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to build an overlay

qGils, etc.
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® By-hand; Excel, R-script
®* QuickGrid, Surfer, etc.

* Arc GIS

®* Render a topographic map using
appropriate tools
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® Adjust settings
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1\\; TOPOGRAPHIC MAP

® Overlay the map — use known data
locations (in XY) to reference the

overlay to the sewer drawing
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1\\; DETERMINE DRAINAGE AREAS

O

® Identify the individual drainage areas
using the topographic rendering and the

project layout drawing.

®* We will assume that drainage from outside
the project area is collected elsewhere

® The figure to the right is intended as a guide
to the method — the areas listed are not

topographically justified; that is left as an

exercise!
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1\\; DETERMINE PIPE DISTANCES

O

®* Identify the pipes to be sized in the

drainage network

® Measure the pipe lengths
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TABULATE PREPARATORY RESULTS

Nove- DATA _ Frotn ACAORAT
f [Overland  [NRCS
Upland
. Velocity
Area (sq. ft.} Area (acres) | {ft/sac)
152920.962 3.511 '
63573.883 1459
417525.773 9.585
147766.323 3.392
60137.457 1381
0.000 0.000
0.000 0,000
231958.763 | 5325
48109.966 1.104
214776.632 4931
123711.340 2.840
53264.605 1.223
65292.096 1.499
36.250
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DETERMINE INLET TIMES /

B0 fes Watarshod Slopeplices-2g SO b o o D o D

<w Select Watershed ‘Reference: NEH 630 Chapter 15

® Declare a travel distance on a | e e ot immmmmeMnMnnmmmm

drainage area to an inlet

® Determine slope along that

path
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®* Apply a Tc estimation method
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® Repeat for each inlet

1
Wkt By [t pot vewnd|

b s e iUl B P — e 4 Wote ey
R 34, Vet fr Uplond Mot of oo Trma o Comerrton-rgin s et




+) & hdsc.nws.noaa .gov/hdsc/pfds/pfds_map_cont.htmi?bkmrk-
PF Data Server-PFDS/HDSC/OWP
Homepage Data description
::ﬂ,ﬁ:u Data typa: | Pracipitation intansity Time series lypn:
FAQ —_—
Glossary Select location
CECEVEU 1) Manually:
ngi:esl‘:er a) By lecation {decimal degrees, use ** for 5 and W) Laﬁluda:| Longitude: | e
:I;;:irlds b) By station (list of TX stations): | Szlact sta
] I I E I I Y E l l I I Time Series T ELEIE
Taemporals

Documants 2) Use map {if ESRI interactive map is not loading, try adding the host: hitps:[ijs.arcgls.com/ to the firewall, or contact us at hdsc.ouesbons i
FProbable
/ Mancimum 7|
Precipliation a) Selact location
Documents Move erosshair or double click
Miscellanasus Ib) Click on station lcon
Fublications Show stations on map
O Starm A
. H ;::z:ls F Location information:
oc q te t e r e I o n o n Frecipliation Name: Houston, Texas, USA®
Latitude: 28.7633°
: - Longitude: 330"
Contact Us Elevation: 33.12 ft =

Atlas 14, Vol. 11 PFDS. i

® Download the .CSV table

POINT PRECIPITATION FREQUENCY (PF) ESTIMATES
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DEVELOP AN
INTENSITY EQUATION

® Solver results for (2-yr ARI)

48.01
(T, + 9.06)073

® Use the above equation in the
subsequent analysis

®* Note: The exercise requests a design for 5-yr
ARI, so readers will have to conduct the fitting
exercise on the 5-yr column from NOAA Atlas
14!

cee N H AL ¥ PF_Intensity_English_PDS Q- @~

Home Insert Page Layout Formulas Data Review View Developer &t Share ~

=, __ 2 Az Y Clear Bl

Get External Refresh - Sort Filter "F} Advanced Text to H ‘What-If
All a o Columns Analysis

0.7287615

48.0144527

d 5.06516548

log(time)  log(intensity)
0.65857 0.84633711 699275355 0.00074237 Intensity
1 0.74507479 5.60250094 0.00180633 11 5.39761437
117605126 0.67205786 4.72790749 0.00077883
1.47712125 0.52633928 3.32152065 0.00148066
177815125 0.34830486 2.19275845 0.00138653
2075918125 0.14612804 1.35025869 5.4893E-05
2,25527251 0.01703334 1.05260434 0.00015887
25563025 -0.2034257 0.6464564  0,0004201
2.8573325 -0.4365189 0.39363857 0.00076391
3.15836245 -0.6695862 0.23861229 0.00060576
0.00823866 <= 55E

et OAA Atlas-14
et odel

PF_Intensity_English_PDS.csv EBD-Version

Average: 26516 Count: 10  Sum: 26.516







