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Project History

MHI planned to construct new set of lanes for 4
lane project

= West of Vanscoy, Saskatchewan, Canada

Design location ran directly through large water
body.

Concerns over constructability

Summer of 2017 Contacted by MHI

= Scott Tivy Senior Project Manager

Completed Similar project
= Highway 11 — Neuanlage, Saskatchewan, Canada
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Project History

* Instructed by MHI to pursue a similar option

with similar construction

= Field review; subgrade design

= Selection of geotextile; design pattern at base of
fill

= Recommendations on construction methods to
minimize future settlement

= Provide analysis and comparison of geotextile
options

= Provide cost comparison

= Compare mechanical properties

= Provide recommended option

Project History

* Same contractor on this project
* Similar site conditions
= Large and deep water body
= Difficult construction conditions
» Utilize geotextiles (woven)
* Contacted the supplier from previous project
* Reviewed logistics
= Timing for supply
= Quantity required

= Special order — factory manufactured non-
standard
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Issues

Large and deep water crossing.
= 800m x 70m x 3m

* Alternative was to build 4 lanes around Vanscoy.
(expensive)

* Soft foundation material
* Borrow material is of poor quality (clayey silt)

* The decision needed to be made, Winter vs.
Summer Construction
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Winter Construction

* Uniform grade settlement critical

* Previous project very uniform settlement
= Settled as a block during spring thaw
= (Close to design grade after settlement
= No noticeable secondary settlement

= No issues with differential settlement noted to
date
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Winter Construction

* No requirement for silt fences/curtain during
construction

= No siltation of the slough
= Minimal disturbance of the water

= No actual in-water work

* Increased strength of the embankment above
slough bottom

= Winter: Able to get some compaction of fill
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= Summer: bogging in soft fill; No compaction
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Winter Construction

* One set of lanes as opposed to two
= Would have needed to build 4 lanes to bypass
slough
* Winter work for contractor
= Keeps staff working for winter
= Potential of lower costs as contractor happy to
have winter work
* Lower risk of shear failure and differential
settlement
= Geotextile bridges the soft slough bottom
= Able to construct the grade in successive lifts
= Equal compaction of each lift
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Winter Construction

* Ease of construction compared to summer
* Able to use geotextiles easily
* No “in-water” work
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Summer Construction

Permit process more onerous

Significant silt fencing requirement

= Siltation of water body

* Department of Fisheries and Oceans
®  Potential issues more significant

* Use of geotextiles impossible

» Settlement of foundation (differential)
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* Very difficult construction technique.

Geosynthetic Product Selection

Considered both geogrids and high strength woven
geotextiles

* Benefits to using geotextiles over geogrid

= Leaves option of overlap or sewn panels for
contractor

= Ability to factory seam panels

= Single layer only required for both:

0 Basal reinforcement

'SansyluAsoasg e

0 Separation of fill from organics
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Geosynthetic Product Selection

Recommended High Strength Woven Geotextile

* Higher strength than what was used on previous
project
=  Ministry wanted to minimize risk of failure

* Width of coverage approximately 60 metres

* Length approximately 800 metres

* Blended product, polypropylene yarns in MD
and CD

= Achieve Seam strength > 5% strain value any
direction

= 5% strain critical value in applications of this
nature

Geosynthetic Product Selection

] High Strength
Woven
Geotextile
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Geosynthetic Product Selection

* Excellent seam strength

= Product sewn into panels for construction

0 Butterfly seam — double lock stitch; polyester thread

* Panels were 7 rolls wide (32 m by 91.4 m long)

®= Rolls4.5mx91.4m

= Seams account for decrease of 1.5 m of width.
* Total of 16 panels required to complete project

= Panels 5100 pounds

= Came from factory with steel cores for ease of use
on site.

'Sal8YIuAsosg e

Geosynthetic Product Selection

* High permittivity
= Passes water very easily

* Specific Gravity of approximately 1.0
=  Will not float

* Polyester yarns

= Allows fabric to sink naturally

0 Even settlement around edges where minimal fill is
present
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Highway 7 - Pre-Construction
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Design Process

* Determine total settlement.
= 300 mm for organic (alluvial)
= 40 mm for clay assume 10.0 metres thick

0 Est. of Youngs modulus of 20 MPa; p of 0.20

0 Unit weight 17,000 N/m3; Grade Height 2.0 metres
=  Estimated 400 mm settlement

=  Use maximum 1.0 m settlement
(conservative)
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0 Ensure adequate width of fabric.
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Design Process

* Determine width/length of fabric.
= 1.0 m up existing sideslope;
= 1.5 m beyond toe of north sideslope
= Assume 1.0 m settlement under load
= Assume 2.0 m overlap of adjacent panels
O Lateral and longitudinal

* 60 m average width x 800 m length
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Construction Methodology

* Pre-fabricated panels (Special Order)
* Panels placed parallel to existing highway
* Panels sewn together on-site

= Contractor preference as opposed to 2.0m overlap

= ) Seam used by contractor
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Construction Methodology

'sonayjuAsosn e

Construction Methodology

* Clayey silt borrow placed in small amounts
= Hold down fabric
* Centre core constructed with dump and doze
technique
= Prevents fabric from folding
= Facilitates secondary compaction with equipment
* Constructed west to east
= Complete side slopes back and forth between
north and south and median
* Overfill the grade and re-grade in summer
= Make sure your grade is well above water level
after settlement
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Construction Methodology
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Construction Methodology
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Construction Methodology
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Post-Construction

e Allow complete settlement of full
“block”.

* Check elevation compared to design.

* Blade shape and compact fill.

e Continue fill process as required.
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Post-Construction
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Post-Construction - Open to Traffic —
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Challenges with Winter Construction

* |ce under embankment after spring
thaw

= Need time to thaw ice under embankment

= Need to open the embankment in the spring to
help thaw

e Compaction of Fill

= Compaction of fill in winter is difficult
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= More difficult depending on the material

Economics

Option 1 -4 Lanes

Option 2 —4 Lane Section

Option 2 — 2 Lane Section

'sonayuAsosne
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Economics

Two Options for the highway location

* Option 1 —two sets of lanes to the north
= 3.5 km of new 4 lane highway required.

= 35kmxS2Mx2sets=S14 M
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Economics

* Option 2 - Final Alignment
= 1 km of 4 lane and 2 km of 2 lane required.
" 1kmx$2Mx2=$4M
= 2kmx$S2M=S4M
=  Supply and Install of Geotextile S 400,000
= Total=$8.4M

* Cost Savings utilizing Geotextiles to cross water.
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" $140M-5$84M=$56M
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Summary

* Discussed project history

= MHI wanted to construct through slough if
possible

* Review of Site Issues
= Large deep water body, soft foundation material
*  Winter versus Summer Construction

= Ease of construction, uniform settlement, use
geotextiles

'Sol8YIuAsoeg @

= No in water work

Summary

e Product selection

= High strength woven, high seam strength,
polyester yarns

= High permittivity, SG of 1.0
* Design Process

= Calculate total settlement, determine required
width

=  Panel sizes
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Summary
* Construction Methodology

= Roll panels out, small amounts of fill to hold
fabric down

= Construct core of road first with dump and doze
technique, median and sideslope after

= Qverfill in winter and re-grade after settlement
* Post Construction

= Check elevations blade and compact, continue fill
as required

* Challenges with Winter Construction
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* Economics
=  Cost Savings of $5.6 M

Questions and Discussion
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