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Agenda

 Project Purpose
e Pre-Construction Conditions and Issues

« Proposed Design
« Stream geomorphology
e Stonetoe design
 \Vegetated slope design

* Culvertand slope swale design
o Constructability Considerations
 Final Condition
e Lessons Learned
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Project Purpose

 Rebuild and stabilize the
failing roadway embankment

 Create aresilientroadway
and slope

 Reconstruct the failing
roadway (VT Route 155)

 Replaceundersized culverts
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Project Location
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Slide 5

ECAPS5  Add callouts to the project site, Manchester, VT 100, VT 11 and VT 30 and US ROute 7
Erik C. Atkins, P.E., 2/14/2019



REEN INTERNATIONAL AFFILIATES, INC. MILONE & MACBROOM

«n
Yo

Project Location

| VERMONT I

7 {Shrewsbury
VERMONT

155) froly

‘F:

VERMONT

VERMONT [

103

&« Okemo
Mountain

\. m (Songlecarth #~ VERMONT

AGENCY OF TRANSPURTATION




Slide 6

ECAPS5  Add callouts to the project site, Manchester, VT 100, VT 11 and VT 30 and US ROute 7
Erik C. Atkins, P.E., 2/14/2019



REEN INTERNATIONAL AFFILIATES, INC. @i@ MILONE & MACBROOM
Project Location
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Fun Fact

e Horatio Earle was
bornin 1855 Mount
Holly

e Known as the
“Father of Good
Roads”

e Created the world’s
first mile of concrete
road in Detroit, Ml

(explorer.acpa.org)
(Michigan.gov)
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Brief History
Mill River

« The Mill River was once a major avenue of
transportation for the Algonquin and
Iroquois people.

* In the late 1700’s colonist settlements were
established near gristmills and sawmills at
suitable sites along the river.

« There were at least a dozen mills working
along the river during the 18" and 19t
centuries.

* While the mills were at work utilizing the
w ater in the river, transportation routes |
were being established in the valley carved (Wikipedia.org)

by the Mill River and its tributaries.
ACEC % VERMONT
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Brief History

VT Route 155

10 miles of two-lane highway
constructed in May 1961

« Theroadway was previously
designated VT Route 8 until the
section between Weston and
Wallingford was re-designated as
VT Route 155.

e Much of it borders the Green
Mountain National Forest

 Important regional north/south
Route east of US Route 7

ACEC % VERMONT
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Tropical Storm Irene

e Tropical Storm Irene struck
Vermont on August 29

* Irene dumped as much as 11
inches of rain on parts of
Vermont

e Resulted in $733 millionin
damage.

= Tropical Depresion
s AT P
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Project Site in 2009, Before Irene
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Project Site in 2011, After Irene
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Project Site in 2012

ACEC - % VERMONT

AGENCY GF THANSPORTALION

Swpsran Canre 0.8 Buaresnsn Cosraran

af Ve



'\ MILONE & MACBROOM

EEN INTERNATIONAL AFFILIATES, INC. 4

Project Site in 2013
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Project Site In
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Project Site in 2014
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Cross Section of Slope Failure
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Cross Section of Slope Failure
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Project Team Involvement

 Projectoriginally scoped as typical slope
stabilization with bulk stone toe and stone fill slope.

« Green and MMI approached VTrans with the
Vegetated Slope Concept

 Prepared analysis that weighed Pros, Cons and
potential for cost savings

 Worked with VTrans to determine effects of
vegetated slope design on overall slope stability

NeTe > VERMONT
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Preliminary Design

e« Stream geomorphology
e« Stonetoe design
 Vegetated slope design

 Culvertand slope swale design

ACEC 2 VERMONT
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Stream Geomorphology

Riffle-pool channel

Barlow Road Bridge opening width = 36 feet
Bankfull channel width = 65-70 feet

River erosion of bottom of slope led to mass failure

Large floodplain on the eastern bank, across from failure 3-4 feet
above channel bottom

Replicate steep forested banks with downed trees that are stable

"~ VERMONT
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Stream Geomorphology

ACE C -  FEA 21/29/2014) ' - ' B
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Stream Geomorphology
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Stream Geomorphology
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Stream Geomorphology
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Stream Geomorphology

A CE C (FEA, 4/29/014)
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Stream Geomorphology
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Stream Geomorphology
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Stream Geomorphology

AGENLY GF THANSPORTATION



4 MILONE & MACBROOM

’ d"'l} s P " »
l\_:} e FIfvahol, Ifll._; T\y° b 4 \Adh ...|I.1
\ € |
- v el ok "-"‘.th - Ww-r } Al
i
\ N\ )
- CNEL% T \=ad
- i"f L % 1 .
1 FMeLD JURIEY
s 1 T R
i J i = '-_.fjtfq ™

ACEC % VERMONT

AGENCY OF THANSPORTATION




REEN INTERNATIONAL AFFILIATES, INC. ‘31‘\ MiL.ONE & MACBROOM

Stream Geomorphology
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Stream Geomorphology

« Maintain rough/irregular bed

» Establish low spot to concentrate flow for habitat
during extreme low flow

 Match/blend to adjacent channel

* Vary bench width as needed
Low Flow Channel

« W~1.5' (%W,,kf)

= * Diax~1.5" (3 Doy )
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Preliminary Slope Concepts
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Preliminary Slope Concepts
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Preliminary Slope Concepts
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Planting Palette

Nannyberry
Dogwood Viburnum

=g

White Pine

\) I. f\

Indian Grass Big Bluestem  Tridens Rudbeckia Monarda Liatris

Witer Rye (annu I)
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Geotechnical Design

 Global stability of the
design was reviewed by
VTrans

 Initial design proposed
1.5H:1V slopes with a
bench

e Recommended 2H:1V
slope

3
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Geotechnical Design

 Global stability of the
design was reviewed by
VTrans

 Initial design proposed
1.5H:1V slopes with a
bench

e Recommended 2H:1V
slope
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e EXIisting culverts
determined to be undersized

e 36" CMP Culvert

Culvert Design

VERMONT

Slope failure deformed existing
culvert

Ending service life

15’ from finished grade to
bottom of culvert

Exceeded Hw/D Ratio
Did not provide bank full width

x ot
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W G
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 Replaced with anew 3’ x 5’ box

] culvert [
= Ny . Headwater Depth = 4.1(100 Year | _
o fiiemnnin T T T T T T T ‘]—Qr Storm) L oo
J il L  Provides bank full width
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Culvert

(VTrans)
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Slope Swale Design

o Steep 2H:1V Slope

e 100 CFS from 3’ x 5 box culvert
e Sized stone using HEC-15

e D50 stone of 2.75-feet

« Reduce Velocities

e Prevent scour and erosion of the
slope

 Designed for 100-Year Storm

AGENCY GF THANSPORTALION
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Slope Swale Design
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Slope Swale Design
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Access Road

mf

155)

_‘*

“ A C E C (GoogleEarth) MVEWONT

AGENCY GF THANSPORTATIN



GREEN INTERNATIONAL AFFILIATES, INC. ’33} MIH.ONE & MACBROOM
| Access Road

AGENCY OF THANSPORTATN

m | . VERMONT



REEN INTERNATIONAL AFFILIATES, INC. ’}1&,\ MILONE & MACBROOM
Access Road
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Permitting

 Northern Long-Eared bat

e Time of Year Restrictions
e Bats

e River work

« Army Corp
e Title 19
e ANR stream

_ACEC _ % VERMONT
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Construction

e Construction Considerations

« Time of Year Restrictions

 Placing large tree trunks on the slope
« Groundwater and slope stability

« Washing in E-Stone

« Gaining access to entire slope

_ACEC _ % VERMONT
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EI TECHNICAL
SERVICES

Photo By C.Calabrese

(EVI Technical Sces/ . Calabe) VERNIONT
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Lessons Learned

 Understandingriver and floodplain morphology is
key to developing holistic solutions to river/road
conflicts

e Designing with nature can jump start a self-
sustaining slope

 Vegetated slopes can be as resilient as stone slopes
In the long term.

« Mitigate groundwater during construction

 Considertighter seasonal restrictions (if feasible)
ACEC #~ VERMONT
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Questions
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