FDM 13-30 Attachment 30.1 Rock Chute Design Data Spreadsheet and Design Example

Rock Chute Design Spreadsheets
Download a zipped working copy of the spreadsheets at:

http://wisconsindot.gov/rdwy/fdm/files/WisDOT-Stormwater-Drainage-WQ-Channel-Spreadsheets.zip

Rock Chute Design Data

(Version WI-April-2005, Based on Design of Rock Chutes by Robinson, Rice, Kadavy, ASAE, 1998)

Revised for WisDOT 9/2010
Project: Sample project
Designer: jav

County: Brown
Checked by:

Date: January 13, 2009 Date:
Input Geometry:
— Upstream Channel — Chute —— Downstream Channel
Bottom Width =]4.0  ft Bottom Width =|4.0  ft. Bottom Width =14.0 _ ft.
Side slopes =13.0 (m:1) Factor of safety =|1.20 (SF) 1.2 Min Side slopes =13.0 (m:1)
Mannings n value =]0.040 Side slopes =|3.0 (z:1) —2.0:1 max. Mannings n value =]0.040
Bed slope =|0.0100 fi.ft Bed slope =|0.2000 ft./fit=3.0:1 max. Bed slope =]0.0100 ft.ft.
Note: Use procedures 13-30-15 or 13-30-25 for Freeboard =|1.0 ft =——
upstream and downstream Mannings n Outlet apron depth, d =]1.0 ft. Base flow=|0.0 cfs |
Flow and Elevation Data:
Apron elev. - Inlet=[100.0_ft -.—..]- Qutlet 91.0[ft — (H. = 87) Note: The total required capacity is routed
Degree of angularity = 1 through the chute (principal spillway) or

Q5 = Runoff from design storm

Qs = Runoff from a 5-year, 24-hour storm
Qign=]50.0 cfs
Qiow =130.0  fs

1> 50% angular, 50% rounded

2 --> 100 % rounded
High flow storm through chute
Low flow storm through chute

in combination with an auxiliary spillway.
Input tailwater {Tw):

Tw (ft.) = Program

Tw (ft.) = Program

Profile and Cross Section (Output):

Starting Station =|3+00.0
hg = 0.06 ft. (0.07 ft.)
Hpe = 2.34 ft.

Notes:

he,= 0.42 ft. (0.33 ft.)
He = 1.66 ft.

—0.715y.= 0.89 ft.
(0.68 ft)
~ =S 4 =075f
: (0.57 ft.)

Inlet
Channel

Slope = 0.07 o
= 1.57 ft.
(1.22 )

40*Design Dsp = 34 ft.

1) Cutput given as High Flow (Low Flow) values.

2) Tailwater depth plus d must be at or above the
hydraulic jump height for the chute to function.

e T AT 3) Critical depth occurs 2y, - 4y, upsiream of crest.

Hydraulic Jump
Height, d;= 1.89 ft. (1.43 ft)

Tw+d = 2.57 ft. - Two.k

VeloGity,,.. = 3.67 fps radius
at normal depth
Critical Slope check upstream is OK _

1 Note: When the normal depth (y,) in the inlet
channel is less than the weir head (H,), ie., the weir capacity is less

15 t,
15(Dso)(F5)

than the channel capacity, restricted flow or ponding will occur. This
reduces velocity and prevents erosion upstream of the inlet apron.

Profile Along Centerline of Chute

Typical Cross Section

7.87 cfsift
r Freeboard = 1 ft SF = 1.20
d;= 075t
Geotextile n-value = 0.052
o Dso(SF)= 121 in.
1 [ : 20:)(SF)=_ 242in
z=3 Tw+d=__ 2571t
. ROCK yicunees = 24.2 =
Use H, along chute | 4 OCK thiciness = 24.21n d; 1 SQI ft
but not less than d.. *** The outlet will
= B'=47ft

—
(222ft)- Twok
I 'f """""""""""""
1.57 ft. (1.221t) Outlet
25 { Channel
= Slope = 0.01 ftft
L d=11ft {1ft minimum
suggested}
Velocity,,y., = 3.67 fps

at normal depth

Equivalent unit discharge

Factor of safety (multiplier)
Mormal depth in chute
Manning's roughness coefficient
Minimum Design De,*

Rock chute thickness

Tailwater above outlet apron
Hydraulic jump height

function adequately

High Flow Storm Information
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http://wisconsindot.gov/rdwy/fdm/files/WisDOT-Stormwater-Drainage-WQ-Channel-Spreadsheets.zip

FDM 13-30 Attachment 30.2 Rock Chute Design - Plan Sheet

Rock Chute Design - Plan Sheet

{Version Wi-April-2005, Based on Design of Rock Chutes by Robinson, Rice, Kadavy, ASAE, 1998)

Revised for WisDOT /2010

Project: Sample project County: Brown
Designer: jav Checked by:
Date: 1/13/2009 Date:

Design Values Plan Values Quantities®
121jn.  Dedia. = 125 in. Riprap = 148 yd®
24 jn. Rock chute thickness = 25 in. Geotextile = 271 yd’
12 ft, Inletapron length = 12 .

15 ft. Qutlet apron length = 1% 1
34 Radius = 35

Upstream
Channel

Station

,\.
=iope = 0.01 1./

Rock gradation envelope can be met with
DOT Medium Riprap Gradation

Notes: * Rock and geotextile quantities are determined
from the x-section below (neglect radius).

Inlet apron elev. = 100 fi.

Rock thickness= 25 in

Radius = 35 ft. — Cutlet apron
1 ‘.‘,. elev. = 91 ft. Downstream
Geotextile ity 2 i Channel
Stakeout Notes - 7, Siope = 0.01 ft./ft.
Pomt S Elevation B outet oo SRSt
1) 3+00.0 100 . 45 i [ 25"‘ -d =11t
(2) 3+086 100 ft. :
(3) 3+12.0 99.8 ft. Profile Along Centerline of Rock Chute **Note: The outlet will
“4) 3+154 99.3 ft. function adequately
(5) 3+57.0 o1 ft.
(8) 3+720 o1 ft.
(7) 34745 o2 f. SJopwidth = 18t

) Geotextile
Freeboard = 11t J y
1 L y= 2271
3
4 ft. ROK miciness= 251N,
Fogah | el
Rock Chute Cross Section

Profile, Cross Sections, and Quantities

Date e Mo
Sample project Desianed, 2l

Draem - — vty Mavse
Brown County Checked

hpproved e

October 22, 2012

Attachment 30.2

Page 1



FDM 13-30 Attachment 30.3 Rock Chute Design- Construction Detail

Rock_Chute.xls
for construction plan

Rock Chute Design Construction Detail

(Version WI-April-2005, Based on Design of Rock Chutes by Robinson, Rice, Kadavy, ASAE, 1998)
Revised for WisDOT 9/2010

Project: Sample project County: Brown

Designer: jav Checked by:
Date: 1/13/2008 Date:

Rock,,.. thickness = 25.0 in.

Design Values
D:p dia. = 12.5 in.

Quantities®
Rock = 148 yd*
Geotextile (WCS-13)° = 271 yd’

Inlet apron length = 12 ft.
Outlet apron length = 15 ft,

Radius = 35 ft,

Notes: * Rock and geotextile quantities are determined from x-section below (neglect radius).

" Geotextile shall be overlapped (18-in. minimum) and anchored (18-in. minimum along sides
and 24-in. minimum on the ends) — quantity not included.

Rock Chute Cross Section

Upstream
Channel 5 Inlet ) o
E Channel Inlet apron elev. = 100 ft. Point No.  Description
W Rock 2 Point of curvature (PC)
=00tam |9 thickness= 25in. 3 Pcint of infersection (P1)
4 Point of tangency (PT)
Radius = 35 1t. /
Downstream
Geotextile 1 Channel
Slope = 0.01 ft.A4t.
451t | 151t Al —d=1n
Stakeout Notes )
Point Sta. Elevation Profile Along Centerline of Rock Chute
() 3+00.0 100 ft.
(2) 3+08.6 100 ft.
(3) 3+12.0 99.8 ft.
4 3+15.4 99.3 1. Top width = 18 ft. m
(5) 3+57.0 911t Geotextile
(6) 3+72.0 a11t _:f
(7) 34745 921t Freeboard= 1 ft
1 | "y= 227t
MNotes: 3
Rock gradation envelope can be met with Rock
DOT Medium Riprap Gradation 4 ft. thickness= 25 in.
T * Use H, throughout chute

but not less than d..

Profile, Cross Sections, and Quantities

Date Flia v
Sample project Designed_Iov
Cirawn Cvimarng P
Brown County (Checked
Jpprowd rost ot
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