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e Memo Structural Elevations

— Low Structure
— Flowline
— Invert

INDIANA DEPARTMENT OF TRANSPORTATION

Parameter Existing Proposal 1
36" 0
Structure Size & Type HECP
w/Grated Box w/Pipe End Sections
End Section P

Q,,, Headwater Elevation 520.54 ft. 517.33 ft.
Meets Roadway Serviceability @ Q ;,, (AEP 1%) No Yes

Backwater 5.36 ft. 2.15 ft.




* Flowline vs Invert pssumed F'c{’*w"')ne
Elevation (DS
— Flow line is the elevation of the flowline above the e

outlet invert

Assumed Flowline
Elevation (DS)
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* Flowline vs Invert

. . A d Flowli
— DS channel is higher than the invert e

Elevation (DS)?

— Common scenario

* B has sediment buildup and not representative of
the natural channel

A is flowline

— Uncommon Scenario
Assumed Flowline

* Downstream Ditch is actually higher than pipe Elevation (DS)?

invert. Most likely seen in farm fields that have

high sedimentation B is flowline
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* Flowline vs Invert

— Drop at outlet of the pipe

e Channel degradation or original design has an A
actual drop after the outlet to the natural
flowline of the channel.

* Point B is the flow line B\

Assumed Flowline
Elevation (DS)?

— A scour hole has formed and there is simply e Flowl
a hole or bowl at the outlet that then goes Elevation (DS)?
back to a natural channel formation.

e Scour hole and sedimentation are not
representative of the natural channel

 Point A is the Flowline




* Reinforced Concrete Boxes (RCB’s)

— Sample Plans — Riprap at Flowline elevation
— Standard Drawing E714-BCSP-01 — Riprap at invert

elevation
Wingwall
(Typ.)
/ N\
Top of Riprap is at
B ‘570,09 > Flowline Elevation 61‘-\'
7 )P
Footing —\
\— Cutoff Wall
cee ELEVATION
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* Reinforced Concrete Boxes (RCB’s)

— Sample Plans — Riprap at Flowline elevation
— Standard Drawing E714-BCSP-01 — Riprap at invert

elevation
DETAIL A
Wingwall (Typ.) —B Headwall (Typ.)
DETAIL A
- _‘ff:_ Invert Elevation Flow-]

y \ ow-lIne Elevation
/ A __SempDepth— { | -~ ____ ____ | __ _______{______ 2> _ 4 Sump Depth _;_[_ .
\“‘ -~ C =B k-LEtmcc Culvert

e e e S e — Sump Depth = P =

R Riprap
prep \ Geotextlle Geotextile /
SECTION A-A ELEVATION
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Conc, Median Barrier
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8.53" Class A Cong,
Dual HA-5 Concrete Apron Detail Dual HA-5 Concrete Apron Detail
Plan View Sectan View
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* HB-5

— No clogging factor for spread
— Minimum 18-inch outlet pipe

due to larger debris
— H-5 access grate

Relnforced Concrete
Madlan Barrler

Location of statlon
and offset when
ghven for this Inlet

Match the Inlet top proflle to the
adjacent concrete medlan barrler
proflle by constructing the top
surface of the base to match the
medlan barrler proflle, J_z
(4]

Openings for plpes are 0.0,
plus 2" when prefabricated
or fleld cut

INDIANA DEPARTMENT OF TRANSPORTATION

LEGEND:;

8 1/2"ave.x4"x56" Notch: After casting Is placed
flll natch with Class € Concrete, '

[2] Provide a 172" minimum expanslon jolnt between

barrler and concrete mfement or shoulders, No
jolnt required with HMA pavement or shoulders,

[3] 4" electrical raceway as specifled, Ses Shest 3
for additional detalls. Match to raceways In
adjacent barrler,

[4] Indlcates aptional construction jolnt,

[5] shape bottom of Inlet to draln with Class A
Concrete or mortar,

NOTES:

1. For additiond detalls of Relnforced Concrete Medlan Bamlers, see
sheets 7 and 8,

2, The walls between the bottom slab and the upper Isslble
construction joint may be bullt of brick, concrats bl or cast=
In=place concrete, 8° nominal thickness for depths of 12° or less,
Precast walls have a minlmum thickness of 6" and are relnforced
sufficlently to permit shipping and handling without damage,

3, Cast-In-place concrete shall be Class A or higher, When precast,
prowide concrete that meets the requirements of 702, Seal the
agu:ied concrete surfaces of the barrler when specified In the
plans,

4, Precast or castn-place Inlets over 12 feet In depth, relnforce
with #5 bars on 12" centers both vertically and horlzontally, with
2" dearance from face,

5. Minimum Inside plpe diameter to be 18", Ensure plpe openings
are the outslde dlameter of the plpe being supplied plus 2" when
fabricated or fleld cut, Fl all volds,

6. Slope the aprons on both sldes of the casting toward the Inlet
windows and flll with Class C concrete or HMA pavement as
speclflied, On superelevated sectlons, slope the aprons as shown
I Sectlon C=C,

7. PO Indicates optlonal construction jolnt,

INDIANA DEPARTMENT OF TRANSPORTATION

REINFORCED CONCRETE MEDIAN BARRIER
WITH INLET TYPE HB
INSTALLATION

SEPTEMBER 2026

STANDARD DRAWING NO, E 602-CCMBE-06

DESIGN STANDARDS ENGINEER DATE

CHIEF ENGINEER DATE




* HB-5
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* HB-5
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Median Drains
- %‘. —_

* HB-5
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* Riprap to extend from outlet to ditch line
* History of eroding out the embankment

* Embankment loss can lead to road failure
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Level Spreaders
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Level Spreaders

— Spreads concentrated water to sheet flow

— Dissipates energy

— Erosion protection needed on both sides

— Width = 10*Pipe diameter

— Sitting water drains through riprap into ground

(X X
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Level Spreaders
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Level Spreaders

.~ Proposed or Existing Embankment

Ex. Ground

/ . ! Type C Concrete Curb ~*
Pipe or Channelized Flow ¥ Revetment or Concrete Riprap -
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Level Spreaders

L and D Design Criteria

Water Quality Treatment Rate (cfs) | Minimum Depth, D (ft) | Minimum Length, L {ft)

0-10 0.5 10
10-20 0.6 20

H and Y Design Criteria

Depth from pipe or channel invert to bottom of plunge pool (h)| 0.6%D

Depth from pipe invert to top of weir (y)| 0.4*D

W Design Criteria

W shall be at least ten times wider than the diameter of the inlet pipe or channel

INDIANA DEPARTMENT OF TRANSPORTATION



Level Spreaders

-~ Proposed or Existing Embankment

Ex. Ground

=
P,

J . g Type C Concrete Curb —
Pipe or Channelized Flow / Revetment or Concrete Riprap -
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Level Spreaders

Str, 106
/ Proposed Ditch

i, SO

Revetment Riprap

- -F’-mm__? - T

12'

\ Elev. 609,92

I Inv, 609.25 \
! _ _*_ - Ex_. _G_I‘Eund = L?:EE&T:--»-—
\ \\\‘ A £ i ey o Ly

Type C Concrete Curb

SECTION A-A
00
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Level Spreaders

e CLV-99231 — intersection of SR11 and SR46

INDIANA DEPARTMENT OF TRANSPORTATION




Water Retaining Systems

INDIANA DEPARTMENT OF TRANSPORTATION




Water Retaining Systems

e Detention Pond

— Holds water in a pond and will outlet through an orifice
style structure

— Normally requires more ROW

* Detention Ditch
* Inline Detention o _
* Retention Ponc e
* Infiltration Pond S B

INDIANA DEPARTMENT OF TRANSPORTATION



Water Retaining Systems

e Detention Pond
 Detention Ditch

— Holds water within the side ditch and will outlet through an
orifice style structure

— Normally requires less ROW
— Preferred

* Inline Detention
e Retention Pond
e Infiltration Pond

INDIANA DEPARTMENT OF TRANSPORTATION



Water Retaining Systems

e Detention Pond
e Detention Ditch

* Inline Detention

— Detention in oversized Storm Sewer Pipes

El. 3B0.40

FLOW
———

—LE.377.05 [

— Preferred normally in urban environments

_SECTION VIEW
Scale 1"=3"

— ROW acquisition limited
 Retention Pond

e Infiltration Pond
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Water Retaining Systems

e Detention Pond
e Detention Ditch

* Inline Detention

e Retention Pond

— Holds water and is consistently wet. No outlet structure
but may have an overflow

— Not preferred
* Infiltration Pond

INDIANA DEPARTMENT OF TRANSPORTATION



Water Retaining Systems

* Detention Pond
* Detention Ditch
* Inline Detention
* Retention Pond
* |Infiltration Pond

— Water’s primary outfall is the soil itself

— Only to be used in sandy soils with maximum water table
over 2 ft below Pond bottom

INDIANA DEPARTMENT OF TRANSPORTATION



— PCSM Templates
— 5 styles of berms and outlet styles

— Can be used for detention ponds or ditches
— INDOT PCSM Website

(X X
INDIANA DEPARTMENT OF TRANSPORTATION


https://www.in.gov/indot/engineering/environmental-services/storm-water/#Post_Construction_Stormwater_Management__PCSM_
https://www.in.gov/indot/engineering/environmental-services/storm-water/#Post_Construction_Stormwater_Management__PCSM_

* Overflow Berm with Pipe D>12"

End Section
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Pipe Upstream Invert Eley.
FCBMP Outlet Pipe, Not Perforated

Berm Profile View

Mot To Scale
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Compacted Commion
Excavation

Revetment Riprap
On Genle:tlle Type LA

Ditch Flowdine

Ditch Flow
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* Single Orifice 4”< D <6”

Inlet, F-7 EPI"“'E':.'
Elevatian

PCEMP Rsar,
Parfarated
with Grated Top

Cleanout Part Filter Stane

7 Bind-Tee witt \
FCEMF Fipe, Wrap Stone Trench - with Circular
Penforated in Gaptexdils for ED“E;ITIJEASJ;JFF;W[ 1&:’1 Orfice
Linderdrairs, Type 2B -FiaatEuon Reducer DPeEning

FCBMP Fipe, Perforated

Detention Berm Profile Section
Mot To Scale
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Rt et Riprap
On Gantextile Type 1A

&

End Section




 Double Orifice: Main Orifice 4"< D <6”

Inlet, Type F-7

Spillway
Elavation

Orifice
with Trash Rack

FCEMP Riser, . 11T ! _ _
Perforated with Grated Top : N S - Riprap on Geotextile
. H ' d | b N % Type L&
Along Spillway

Cleanout Port
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Wrap Stone Trench Concrete Support Block Orifiice PCEMP Outlet B L et e e P
in G.L"tﬂ.i.':l:l!lh_' far And Anti-Floatation Opening " Pe,

Underdrains, Type 2B ot Perforated

PCBMP Fipe, Perforated

Detention Berm Profile Section
Mot To Scale
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e Orifice 6”<D<12”

Inlet, Type F-7
\ Spillwary

Elevation
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Mot To Scale

(X X
INDIANA DEPARTMENT OF TRANSPORTATION




Spillway
E

-
§ Elevation

Inlet, F-7

Compacted Common Excavation

Revetment Riprap
On Geotextile Type 1A
- | Req'd.

— + End Section
L)
_____ [ L= =L LT —1 (=1 LT L= LI——1 L= LI——1 [T s

- .- Pipe Upstream Invert Elev. Ditch Flow
- |
R R >
KK PN Z

PCBMP Outlet Pipe, Not Perforated Pipe Downstream Invert Elev. . .
Ditch Flowline

Geotextile Req'd., Type 1A

Berm Profile View
MNot To Scale
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