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Montaguto landslide

e Roma-Napoli National railway
st gl e National Road SS 90 “Delle Puglie”

Dipartimento della Protezione Civile
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A e Main headscarp

e Counterslope landslide lakes

e Upper track

e “Elbow”

/-Main track

e Lower deposit expanded in the valley
floor, affecting National road and railway

. Landslide volume: 6 million m3
. Area: 4.8 105> m2

° Peak velocity: >3 m/day

. Total length: 3 km

. Travel angle: 8.4°
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1990 Montagna creek deviation
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Landslide
lakes

Cascini et al. (2009)
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Monitoring activity
Installation 29th April 2010
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GB-InSAR, LIDAR, thermal and optical imaging
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Thermal infrared image
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Interferogram (landslide foot)
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GBINSAR monitoring sectors




Interferogram May 26th, 2010
maximum speed = 2.7 m/day

4 minutes
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Recorded velocity (m/day)

Emergency
phase

Stabilization works

Monitoring
sectors



Comparison with rainfall

300

July 09 — March 10: 556.9 mm
July 10 — March 11: 797.7 mm
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Stabilization works

Upper sector (depletion zone)

A
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O e \leter

upstream surface drainage (diversion ditches)
drainage wells

re-profiling of the main scarp

lake drainage

modification of the slope profile

surface drains (ditches)

shallow drains (trenches with gabions)

deep drains (drainage diaphragm)

stream channels restoration to natural conditions

Middle sector (main track)

modification of the slope profile

surface drains coupled with deep trench drains
left-bank stream channelization

right-bank stream channelization

Lower sector (deposition zone)

re-profiling of landslide deposits on the right side
gabion toe drain and buttressing

landslide deviation on the left side .
surface drains coupled with deep trench drains g‘x
left-bank stream channelization -
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Observational method

Advantages and Limitations of the Observational Method in
Applied Soil Mechanics. Géotechnique, Volume 19 Issue 2, June
1969, pp. 171-187

Ralph Peck and Karl
Terzaghi
at Lake Maracaibo in 1956
(From The Terzaghi & Peck
Libraries NGI, Oslo)
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After drainage

Upper sector
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inage trench and well
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Lower sector stabilization
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Gabion toe drain and buttressing

STEPA STEPB
e Gabion modules == ==
{ , | | :
3.6 x3.1x4.7m
* Anchored concrete ... —
p|ates STEP C1 STEP C2

e Toe buttressing
e Drainage

e Support and
reinforcement

PASTHA PER
STEP SUCCESSM



Gabion toe drain and buttressing
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Gabion toe drain and buttressin
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Proposal for infrastructure protection (1stsolution)

INEO

Re—profiling of landslide deposits
) )

Alternative road track

RN

Alternative railway track

2

Landslide deviation

" Enbankment




1. Proﬁlin nd Ianslide dev
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2 track
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®:2010.Cnes/Spot Image
Image © 2010 GeoEye
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Imagery Date: Oct 30, 2002 41°14.280'N 15°13:362'E elev 425 m Eye alt 700 m
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Eye alt 700 m

®2010/Cnes/Spot image
Image © 2010 GeoEye
®:2010:Tele Atlas
15°13:362'E  elev 425m
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4. New road track
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®2010.Cnes/Spot image
Image © 2010 GeoEye
®2010 Tele Atlas
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Imagery Date: Oct 30, 2002 41°14.280' N 15°13:362'E  elev 425 m Eye alt 700 m
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Proposal for infrastructure protection (2nd solution)

—

Re-profiling area

Railway artificial tunnel (400 m)

NSy Road SS90
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Enbankment
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1. Profiling and landslide dev

©/2010 Cnes/Spot image @2009(;\0 . °

Image © 2010.GeoEye

©2010 Tele Atlas \

Imagery Date: Oct 30, 2002 ] 41°14.290'N 15°13.:382'E elev 427 m Eye alt 696m
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protection wall

©/2010 Cnes/Spot Image
Image © 2010.GeoEye

& ®2010 Tele Atlas
Imagery Date: Oct 30, 2002 41°14.290'N 15°13.:382'E elev. 427 m Eye alt 696m
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3. Artificial tunnel for the railway

® 2010 Cnes/Spotiimage
Image © 2010 GeoEye
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Imagery Date: Oct 30, 2002 41°14.290'N 15°13.:382'E elevi 427 m Eye alt 686 m
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4. New road track
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Image © 2010 GeoEye
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Imagery Date: Oct 30, 2002 41°14.290'N 15°13.382'E elev 427 m
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16 months after

May 2010 September 2011



Conclusion

Support to emergency management
Problem solution in less than 16 months

Monitoring with new tecnologies for fast track diagnosis and
design

Continuous monitoring of the effectiveness of stabilization
works

Observational design method based on radar monitoring

Landslide stabilization based on drainage and engineering
solutions at low environmental impact

Two solutions for the protection of the infrastructures in the
valley bottom
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