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Soldier Pile Wall Failure on US 21
in Blue Ridge Mountains
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NCDOT Div. 11 Maintenance
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Shoulder Failure Repair Concept

Slip plane

MSE Wall — Excavation/Shoring
Rock Buttress — Keyway

Piling — Embedment Depth
L-Wall (Shored GCS System)

Extent of conventional
Excavation




Soil Nails

Soil Nails

Shored Geosynthetically
Confined Soil (GCS) Wall
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Soil Nails

Soil Nails
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Drilled Soil Nails
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Drilled Soil Nails

Hollow Bar Soil Nails
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AKA- Titan Bar, Injection Anchors,
Self-Drilling Soil Nail, B7X Bar, Etc.
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Drilled Soil Nails

Grout Flow Paths ~ Cuupler Centralizer

 Suitable for collapsing soil

Lovalized
Enlargement

e Suitable for actively
moving landslides

 High installation rates
* High pullout capacity
e High bending/shear

Penmeation Zone
Grout
Hollow-Core Bar

1 Geomaterial

capacity — -
 Suitable for rock and soil
* FHWA design guidance “
Diametsr
ek

WWW.GEOSTABILIZATION.COM

Drilled Soil Nails

Densified Ground

Soil / Cement Mix

Neat Cement Grout

Hollow TITAN Bar

WWW.GEOSTABILIZATION.COM
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Drilled Soil Nails

3-inch drill bit generated a
6-inch diameter grout
body

Soil nail bar ~1-inch dia.

* GRS - Geosynthetic
Reinforced Soil

— An engineered fill of
closely spaced (<12”)
alternating layers of
compacted granular fill
material and
geosynthetic
reinforcement

stem
on Guide
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Simple Tieback Analogy (MSE)

Potential Failure Surface
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Internal Failure Modes:
1. Pullout

2. Rupture

3. Connection

All are based on particle
dilation

GCS®

1.Composite Structure
2.Internally Stable
3.Friction Connections
4.Lightweight Inclusions
5.Close Spacing

6.High Safety Factor

MSE

1.Reinforced Soil Structure
2.Quasi-tieback

3.Pin Connections
4.Strong Reinforcement
5.Wide Spacing

6. Failure Rate

EMBEDMENT
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Spacing Controls Performance
....Not Strength of the Inclusion

BASED ON
NCHRP REPORT 556

Composite Failure

FHWA Mini-Pier Experiment

Ty = 100 Ibs/in (silt fence material)

Failure @ 400kPa
Concrete

Photo courtesy of M. Adams
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Performance Test

2,400 Ib/ft @ 8” Spacing, No CMU Facing, <0.5% strain
18,000 Ib/ft shown in Post-Picture

Pre- Post

Weak Reinforcement?
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GRS Walls — Maggie Valley 2004
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July 13, 2013 (Construction Began)
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Access Complications
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8,710 LF of Soil Nailing
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30 Horizont
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NCDOT Maintenance Personnel
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NCDOT Built 8,000 SF Shored GRS Wall
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SUSTAINABILITY
A European perspective
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GeoStabilization International
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