


TANGLEWILDE

\\; DESIGN STORM SEWER FOR

O
®* Method: Rational Equation Design Method

to make initial design for subsequent hydraulics

analysis

® |dentical 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 areaq, in
acres. (ENGAUGE, PLANIMETER, etc)

Determine the rational runoff coefficient for each
area (TABLE LOOKUP)
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1\\; PREPARATION STEPS 7 ]

y
O
® Determine inlet time for surface portion of
drainage system.
N ® Determine rainfall intensity equation for

Harris County.
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1\\; ANALYSIS STEPS

O

®* 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

hydraulics equations.
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1\\; TOPOGRAPHIC MAP

/
@)
® Locate the elevations and construct an XY
coordinate system.
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g and impose axes
5} Use GIDATA to capture x,y each point

1) Use drawi
3) Locate X2.¥Y1
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system and build an XYZ
t file for topograph

inpu
rendering.

TOPOGRAPHIC MAP

® Use the XY-coordinate
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TOPOGRAPHIC MAP
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® Render a topographic map using

il

appropriate tools

script

Excel, R
Surfe

14

®* QuickGrid

hand;
* Arc GIS

.By

r, efc.

4

qGlS, etc.

4

® Adjust settings to build an overlay



1\\; TOPOGRAPHIC MAP

O

®* 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
® |dentify 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!l
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1\\; DETERMINE PIPE DISTANCES

/
O
® Identify the pipes to be sized in the
drainage network
N ® Measure the pipe lengths
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TABULATE PREPARATORY RESULTS

From

Area (sg.in)

“DATA

Area (sq. ft.} Area (acres)

{Overland
|Flow
|Distance
((feet)

Average
ope

0.890

152920.962

351

391.051

0.370

63573.883

1.459

252,139

_|Drop

2430
0.860

417525.773

9.585

| 147766.323

3.382

646.162|
384.404

|Distance

.

T

feet

faet

Slope

Dimensionless

0.350

60137.457

1.381

245229]

Slope

% Slope

0.000

0.000/

0.000

0.000

0.000

0.000

1.350

231958.763

5.325

0.280

48109.966

1.104

1.250

214776.632

0.720

123711340

4931

2.840

0310

53264.605

1.223]

0.380

65292.096
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DETERMINE INLET TIMES C(

® Declare a travel distance on a

drainage area to an inlet

® Determine slope along that

path
®* Apply a Tc estimation method

® Repeat for each inlet
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o Select Watershed: ‘Referenca: NEH 630 Chapter 15
Surface Type [Pull Down hitp Hidireciives sc egov.usda.gowOpenNonWebConlent. espx?content=2 7002,
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Frequency " sa " f Wi i .
Server a) By location (decimal degrees, use " for S and W): Latitude: |

GIS Grids

INTENSITY EQUATION

Documents

Probable

Maximum i
Precipitation a) Select location
Documents 7 i Move crosshair or double click

/]

@ hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.htm|?bkmrk
PF Data Server-PFDS/HDSC/OWP PF Map: Con
Homepage Data description
Aol Ot type: (Brecipitation mensity £) Units: (Englisn £) Time series types (Partial uration )
FAQ — R .S
Glossary Select location
x LU 1) Manually:

Miscellaneous b) Click on station icon

‘ ’ Publications Show stations on map
Storm
Analysis

® Locate the region on NOAA e

Contact Us

Atlas ]4, Vol. 11 PFDS. '"'"“:

-05.3308°
Elevation: 33.12 ft **

1

® Download the .CSV table

* Source: ESRI Maps
** Source: USGS

POINT PRECIPITATION FREQUENCY (PF) ESTIMATES
WITH 90% CONFIDENCE INTERVALS AND SUPPLEMENTARY INFORMATION

® Use solver to fit Gk WIERVALS D SUPPLEMEN]

PF tabular PF graphical Supplementary information

B PDS-based precipitation frequency estimal ith 90% confidence Intervals (in Inches/h

Durat Average recurrence interval (years)
uraten 1 2 5 10 25 50 100 200 500 1000

. 9 ; ; 1z, 137 5. 71 19, 214
N | (4.51-7.87) 18) | (6.65-11.5) | (7.63-135) | (8.83-16.7) | (9.70-19.3) | (10.6-222) | (11.5-26.4) | (12.6-30.0) | (13.5-33.8)
1
1
5
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C 10-min | 12 67.6.22) | (4.24-7.25) | (5.28-9.10) | (8.07-10.8) | (7.06-13.3) | (7.77-155) | (8.45-17.8) | (9.11-20.2) | (9.94-2356) | (10.5-26.3)
.01 ; 5, 6.78 B 9. 0. . 28 141
15-min | s 04-5.30) | (3.69-6.14) | (4.44-7.86) | (5.09-9.03) | (5.88-11.1) | (6.44-128) | (7.00-147) | (7.58-16.8) | (B.34-19.8) | (6.92-22.3)
288 ; a. . ; 5. Kl ; 941 1
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114 1 90
7

0
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5 0
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5.56 94 09 70 ] 3
4.70 83 09 10 3
336 1 80 70 38 7 792
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N Kl 140 78 213 54 3.05 3 %06 4 563
0 |(0.870-1.50) | (1.06-1.78) | (1.36-2.31) | (1.61-2.82) | (1.93-3.50) | (2.17-4.27) | (2.42-5.05) | (2.74-6.00) | (3.20-7.52) | (3.57-8.83)
3 104 36 65 08 a5 2 33
[ 0626 30 03 33 €0 28 2.84
B [Fi 0.366 481 0614 606 0074 ; 141 177 2.07
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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!
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Home
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Get External
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71
M A +J = #8 PF_Intensity English_PDS Q- @)
Insert Page Layout Formulas Data Review View Developer &t Share ~
~ ] .
Clear 4 [+] v
—E= —e 74 Solver

Refresh - Filter > Advanced Text to What-If Cutline
All - - Columns Analysis

0.7287615
48.0144527
9.06516548
log(time)  log(intensity)
0.69897 0.84633711 6.99275355 0.00074237 Intensity
1 0.74507479 5.60250094 0.00180633 11 5.39761437
1.17609126 0.67209786 472790749 0.00077883
1.47712125 0.52633928 3.32152065 0.00148066
1.77815125 0.34830486 2.19275845 0.00138693
2,075918125 0.14612804 1.350258659 95.4853E-05
2,25527251 0.01703334 1.05260434 0.00015887
2.5563025 -0.2034257 0.6464564 0.0004201
2.8573325 -0.4365189 0.39363897 0.00076391
3.15836249 -0.6695862 0.23861229 0.00060576
0.00823866 <= SSE

wllmNOAA Atlas-14
sl odel

PF_Intensity_English_PDS.csv EBD-Version

Average: 26516  Count: 10  Sum: 26.516 [iE ] = c— — 4 100%







