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BACKGROUND

* Originally constructed in 1960°s?

* Single span adjacent channel beam founded on
abutments

« 26' Roadway
« Span is approximately 36’
* Opening is approximately 34’ wide and 12’ high
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2D HYDRAULICS

* One of our first 2D
hydraulics to evaluate
flow patterns and
establish stream bank
velocities to
accurately estimate
scour and what is
required some bank
stabilization
recommendations.

9“ HORNERLS;SHIFRIN



X 6/2011

STREAM
MIGRATION

L~
R

S ok
e R 4
e L e

3 ™

¥ < -3
B
\ . 5 o
. i—* ot :
TR e | ;
S R T e T RN 2
e ——————e A — e — P = -_ _'_l_“—-q-—_____ e —— --—:—_'_:—_—1:-"————-—— e o — - L —_—

S ——

R e b it T LT T e Tt L L

CELEBRATING

o
R

. -I-\;t .AL_-;-\‘F].&

rd

R ™ P TS % B e BT g Rt R T TR B PR AT T ) e o 4 G T o
L --rhnnrm-h”#—mpn‘m——gﬁﬁrm-;'nu A T e S T 470

HDF?NEF%@SHIFF?IN



STREAM
MIGRATION
2013

([, T B TS N

CELEBRATING

g3 ———  horner@sHFAN




STREAM
MIGRATION
2015

CELEBRATING

N

j1

3 701 15
k= . 1

e e ST

o

BT L

HDF?NEF?@SHIFF%IN



STREAM
MIGRATION
2017

CELEBRATING

) e sy L IR HORNERSS)SHIFRIN




- 11/2019
e —

TREAM
IGRATION
019

CELEBRATING

HDRNER@SHFFHN



STREAM MIGRATION — 2019

CELEBRATING

) HORNERSS;SHIFRIN

1933 - 2073



STREAM _
MIGRATION I
2022 ' |

CELEBRATING

g0 —— ; | HORNERG)SHIFRIN



STREAM BANK STABILIZA
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Bonne Femme Bridge Cave

Boone County, Missouri
BNE149

Cave formed in Burlington Limestone

CAVE SURVEY

. )
T T T\ ~ A
Iy Y
-
gy T
B O | Y N S B B ALY
| vy I [ ]
I | VL | | o
[ [ [ L1 [ [ [ [ | | [ ]
S———— -
| ‘|:::_|___le") - ———— | Plan View
/’Tﬂﬂ-“l‘—r—\ ﬁ | | Upper level
L [ /([ ] [ 1§ I | | | |
: I|‘||||||I'\SJ i|| I| I| || —
Walli
@ \\l | | | | | | | | | ‘,"‘,” wd e | et vils
- . _ - “ ;’““‘-‘ Pit dripline
m | | | | | weaiway  Main level E e T | i
—_— A T T T T g S
| | | | | | | T o
“Furmation Passags” / - _ Dirt flace:
T - Beidrodk fisor
Profile View / [( [1 ] eao G
' )\ S
(o
| k 8 ‘ ‘ e Whaee fHow
] Waler el
?N( ) s . T\“‘% T Beala st
m k. ——— Horwstosn
CELEBRATING Surveyed on March 6, 2023 by members of Chouteau Grotto & Cave Research Foundation o | | ‘ | Legend
Kohl Mitchell, Kirsten Alvey-Mudd, Bryn Downes-Ward, Caleb Mundwiller, Diana Dawson Scale
YEARS Drafted by Kohl Mitchell, 2023 EH:H‘:HD
R Surveyed with Mileseey rangefinder/inclinometer & Suunto

HDRNER@SHFFHN




I will De Consjidered ILJ

y - the contract unit prrc :
on.

ENERAL ELEVATION

_ V-21-86
{mﬁiEE .
- | N | : E
- Fill Face ??
- End Bent No. . P
o el B b
I T 2| - .
_ B Man :11.1*'1 _'ll - Z L
P~ ) r_/f [ [ Q P
___________ N .y LPY. SN SN i i Sl | I ] _____";_%-
T [ _I I .éfj 2 * P
| _E_ ff 7 P
T-21-31 - Lo
TN (m) (201 ) h&““—jtﬁslmglf Structure S P
10148 < (WO569) 4 Typ. ) i L
Srals : BTG Ee regmoved) " yﬂP
CELEBRATING r‘i "::' D 4.'] : : L 2 | | : :
N o
| * I HORNERS,SHIFRIN




CELEBRATING
9 YEARS
s073 - 207%

ADDITIONAL CONSIDERATIONS

* Don’t block water flow in the
cave.

* Minimize depositing material
In cave.

* Avoid filling the cave with

concrete and minimize water
from placement of concrete

 Pink Planarian
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