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Landslide history

Field mapping data

Slope stability analyses
Landslide failure mechanism
Remediation concepts
“Final” design
Construction progress
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Initial Slope Repair
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Continued Movement
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Tension Cracks




Tension Cracks
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Field Mapping




Inclinometer Data
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Potential Wedge
Failure Intersection

Potential Planar
Failure Surface

Slope Face (36/244)




Failure Model
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GSTABL7 Stability Analysis

T ¥ ¥ ¥ ¥
Soil  Soil Total Saturated Cohesion Friction Pore Pressure Piez

Desc. Type UnitWt. UnitWt. Intercept Angle Pressure Constant Surface|

No. (pcf) (pcf) ) ( Param (psf) No.

SOIL 1 1150 17.0 X 25. 0.00 00 w1

WR 145.0 50.0 0 0.00 00 w1

W1

CR 3 1550 1600 140000 450 000 00 ,




PLAXIS Stability Analysis




Stability of Initial Cut Slope
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Stability of Benched Configuration
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Possible Stabilization Measures

Mass grading — cut

Mass grading — fill

Rock anchors

Rock gluing

Retaining wall on drilled piles
Rock-anchored retaining wall
Rock Shed

Hybrid Methods




Desigh Concepts

Option 1 — Rock Anchors
Option 2 — Anchored Retaining Wall(s)
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Option 1 - Rock Anchors

Soll  Soll  Totsl Saturated Coheslon Friction | Pore  Pressure  Plez.
Ciesc. Unltwe Imtercept Angle Pressure Constant Surfacs
) { [psf)  (deg) 'Param.  (ps] Mo
S0OIL S | 0.0 25.D .00 Wi
WR = | 0.0 30.0 0.00 Wi
CR =171 A 140000 _ 25.0 .00 Wi




Option 2a - Anchored Retaining Wall

God Soll Tofal Saturated Coneslon Friction! Pore Prassure  Pleg
Desc. Type UntWL UnitWL intercept Angle Pressure Constan: Surzce

Mo, (paf) {pen (psf}  (geq) ' Param. (psf} Ko

S0IL 113.0 117.0 0.0 250 0.00 0.0 W1

WR 1450 1500 200 0.0D 0.0 W1

cR 155.0 160.0 | 45.0 0.00 0.0 W1

Naw Fi 125.0 1300 3210 0.0D 0.0 W1




Option 2b - Anchored Retaining Walls

Sol Soll Tofal Saturated Coneslon Friction' Pore  Pressure  Pleg Valu
Desc. Type Unitwb UnitWL Intercepl Angle [Pressure Constan: Surzce 24ucar |
Mo, (paf (pef) {psf]  (geq) ' Param. (psf} hio ;
S0IL 1150 117.0 .0 250 0.0D 0.0 W1
WH 1450 150.0 a 0.0D 0.0 W1
CR 1550 160.0 J 45.0 0.00 0.0 Wi
Kaw F 125.0 130.0 320 0.0D0 0.0 Wi




Additional Recommendations

Scaling
Horizontal Drains
Wire mesh
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G = TEST BORING LOCATION = AREA OF STANDING WATER

D PVC DRAINAGE PIPE

@ - TEST BORING LOCATION WITH INCLINOMETER
vy =TREE LINE

W - SCARP - JANUARY 12, 2008
! = TENSION CRACK = JANUARY 12, 2009 \ = TOE OF LANDSLIDE (HEAVE FRONT) = JANUARY 12, 200%
(U &nd D Indlcace relstive vertkal offset)
O aszEp
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{HEAVE FRONT) = JUNE 3, 2006

= LINE OF CROSS SECTION
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“\ JUNE 3, 2009
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NOTE: ?
THE LANDSLIDE FEATURES OBSERVED IN THE FIELD WERE MAPPED AT APPROXIMATE LOCATIONS e 6’ 8
SHOWN ON THLS TOPOGRAPHIC S| PLAN, THE LANDSLIOE FEATURES WERL LOCATED RELATIVE TO REFERENCE e : 1 meh =- 40 it
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07-05-2008|  *D0ED TEATURES chnabel | st roce parkway wp 4008 : 0
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“Final” Design

Completed by EFLHD

Rock anchor solution chosen due to
aesthetic and cost considerations

Treatment area was expanded

Also Included:
grouting of tension cracks
additional high-angle anchors in the road

temporary wire mesh
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BLUE RIDGE PARKWAY
PLAN VIEW

ANCHOR LAYOUT

Limits of Contruction

Adjust work sequences as approved by the CO.

FIlf scarp cracks.




Final Design

| AMENDMENT 001 e | Moo | mee | svare PROJECT SHEET NO.
13123 | ffs| s | nc | erasuizsis D2
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_ Begin project 98+50, matcly existing \ e e o”
Sawcut pavement, begin asphalt pavement Wi ,513\ :
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v 0.2 e ; milling and SACP overiay, 1-1/2"
800 94 (e Q
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1, For spacing between rows of anchors see ¢ = ’
"Anchor and * i / Fill scarp cracks, see detail in
sheet. < "Rock Glue, Tension Crack and Legend:
2. Do not allow construction equipment outside v ‘ s =L Verification Holes" sheet.
imi Construction. e \ Horizontal Drain Pij L4
3. Install draped rockfall protection at the \\ —/ e
amvalandwmofmem,ln \\ /— Design anchor capacity 140-kips f
s - o
sequence safety plan. General Work Sequence: D B Design anchor capacity 240-kips r
4. The design is based on June 2009 survey. Excavate slide material as directed by the CO.
There has been significant slide movement u.S. DEl OF
since the survey was completed. Perform slope scaling on rock slopes as — Limits of Contruction EASTER FoEAL LA VIO BS. DRVERION
& b e directed by the CO. ol
’ Ioaaonsoéthe lndlnmc%rﬁpi'uoﬂ}m Excavate for and install rock anchors. REVISIONS BLUE RIDGE PARKWAY
accordil Section approval.
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Recessed Anchors
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Anchor Pads
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Thank youl!
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