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LEARNING OBJECTIVES

OVERVIEW OF Mass Wasting and Debris Flow and its Risks

Revisiting the Debris Flow Tragedy in New Bataan, Compostela Valley

Preventive Solution
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Tracks and Intensity of All Tropical Storms

Typhoons per Year
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science for a changing world

ImODUCTION TYPES OF LANDSLIDES
WHAT IS MASS WASTING? 1.

ROTATIONAL LANDSLIDE
Ground rotates and slides
along a curved failure
plane.

“Movement of <%

LANDSLIDE BLOCK SLIDE
Ground slides with A type of translational landslide

u
little rotation along made of mostly one block of
a flat plane parallel surface material that moves
downslope.

to the surface.

down slo nes () :
under the force | == SO rorris .

face fall forvward as fine-grained material liquefies

ROCKFALL large blocks. and runs out in hourglass shape.

|
, , Gravity sends rocks and
other materials tumbling
DEBRIS FLOW

downslope.
Rapidly moving mix

of water, mud,
trees, and other
materials that flows

LATERAL SPREAD :
VWhen surface material downvalley and
: i can travel great
&1 extends or spreads on o : i
N = : ISstances.
2 ~ <N gentle slopes. This type -

3 S of ground deformation P i ) :

iIs often associated with

Material Movement Structures earthquake shaking.

DEBRIS AVALANCHE CREEP
extremely large and fast Soil and surface material that
moving debris flow. slowly moves down a slope.
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INTRODUCTION
I
WHAT IS Debris Flow?

“Moving mass of
loose mud, sand, soll,
rock, water and air
that travels down a
slope under the
Influence of gravity.”

Flow
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OVERVIEW and RISKS
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WHAT DEBRIS
FLOWS CAN
DO TO OUR
COMMUNITY?

=3 Earnings
@& Property
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DEBRIS FLOW

Flow direction _'__'>

Coarse particles in suspension Precursory
surge
Onset of turbulence
\ Bouldery
L - JL I it .1
Hyperconcentrated Fully developed debris flow Variable
streamflow (slurry flow) concentration
Transition Boulder accumulation

(not liquefied)




Triggering

Erosion

Prevention of the erosion, reduction
of the water velocity, stabilization of

the erosion and landslide.

Known Input Data
High Installation Costs

Low Maintenance Costs

Transit

Erosion and

deposit

Control of the flow, reduction of the
water speed, control of the erosion
capacity, control of transportation of

debris.

Uncertain Input Data
High Installation Costs

Low Maintenance Costs

Deposit

Mitigation of the effects, by mean of
deviation of the flows, basins for the
accumulation of the debris flow,

planning of the inhabited areas.

Known Input Data
Low Installation Costs

Low Maintenance Costs



DEBRIS FLOW PROTECTION

Solutions for mitigating the risk

FROMPREVENTION TO MITIGATION

* Anti-Erosion systems
* Gabion weirs

« Soil nailing

* Drainage systems

PREVENTION of the erosion
and sediment movements

Channel lining
Anti-Erosion systems
Gabion weirs

Debris Flow barriers |

MACCAFERRI
SOLUTIONS

CONTROL of the flow

* Rockfall embankment
* Gabion selective check dam
. | Debris Flow barriers

MITIGATION of the effects

EMERGENCY and
TEMPORARY WORKS

« ERDOX Consolidation

AN AN S S
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BARRIERA TIPO 2

BARRIERA TIPO 3

RRIERA TIPO 1
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|IOT TECHNOLOGY IN EARLY WARNING SYSTEM MACCAFERRI

E% HELLOMAC

EARLY WARNING SYSTEM FOR ROAD
SLIPS, ROCKFALL AND LANDSLIDES

visit maccaferri.com/hellomac


https://www.maccaferri.com/hellomac/

WHAT IS HELLOMAC?

HELLOMAC is a disk-shaped alert
system for safeguarding lives,
Infrastructures and buildings
protected by any kind of barriers.

It is installed on the rockfall
protection and easily activated.

HELLOMAC was tested at Politecnico di Milano and specifically
calibrated on Maccaferri Solutions.

visit maccaferri.com/hellomac



https://www.maccaferri.com/hellomac/




HOW DOES IT WORK?
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RAGE
ceW AY COVE RANGE (5"8/\'
OP‘ N

‘ﬂ-\

\\

\ GATEWAY (HUBIR)

Wide range of coverage (5-8Km).

Independent and dedicated
transmission system, away from
sensors. Possibility of

redundancy

DATA SERVER
To store data
and alerts
history

via 4G-LTE,
Satellite...

...commands

LOCAL ALERTS (SIRENS,

TRAFFIC LIGHTS..

)



|IOT TECHNOLOGY IN ROCKFALL PROTECTION MACCAFERRI

In the geotechnical
engineering field,
the integration of 0T
technologies in automated
monitoring systems
plays a key role in overcoming
the manual approach.
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SUITABLE FOR INTEGRATION WITH EXISTING SYSTEMS

 HELLOMAC can be deployed on
new rockfall protection system
but can also be retrofitted on
existing ones (also barriers from
other suppliers)

I HELLOMAC system can be
Integrated with other existing
monitoring/alert systems

MACCAFERRI



COMPLEMENTARY COMPONENTS
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Local signals and alarms
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EVO-HUBIR
Equipped with 2 relays to
control direct alarms



COMPLEMENTARY COMPONENTS
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..other sensors are compatible

Strain gauge, inclinometer, Compact meteorological
etc. station

Equipped with radio transmitter “SFL” Rain, temperature, humidity

MACCAFERRI

HUBIR
Standard

>
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DISPLACEMENT OF SURFACE TERRAIN FRONTS OR ROCK BLOCKS

STRAIN GAUGES

B monitoring of hazard areas. Landslides or fronts with slow motion, that can
be dangerous for the underlying areas.

\ Radio Interface
Strain gauge
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DISPLACEMENT OF DEEP GROUND FRONTS

INCLINOMETERS & UNDERGROUND WATER LEVEL

Important land volume or deep landslides with even sudden movement

inclinometer

4

Piezometric
level sensor

32
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Radio Interface
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HYDROLOGICAL & METEOROLOGICAL CONDITIONS
Rain Gauge and surface water level

@ warning can be sent via remote messaging, app
or on-site warning (local alarms and command
through Hubir).

set of instruments able to alert when  can be easily and quickly installed.

intense rains and floods occur M works combined with the water level

measurement in rivers or streams or just as a
single instrument for measuring rainfall.

Rain gauge
-

Water level
sensor

1l
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HYDROLOGICAL & METEOROLOGICAL CONDITIONS
Rain Gauge and surface water level
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RELEVANT PROJECTS: VAL RABBIA (ITALY)

Monitoraggio Val Rabbia

Rifugio Festa Quido 17419

17419

17419 -
17419 -
17419 -
17419 -
17419 -
17419 -

Temperatura terreno /0.2°C/ 14 Apr 2023 1101
Umidita / 64.09 RH% / 14 Apr 2023 11:01
Precipitazione /O mm/ 14 Apr 2023 11.01
Temperaturaaria/-3.5°C /14 Apr 2023 11:01
Tensione Batteria / 342 Volt / 14 Apr 2023 11:.01
Tensione Battena (st. 10) / Voit /

Tensione Batteria (st. 10) / Voit /

MACCAFERRI
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PréV N I n
‘and detectlon
save lives.
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THANK YOU!

Stephen Doroteo

s.doroteo@maccaferri.com
0948-624-3513

Maccaferri Philippines, Inc.

11/F, Asian Star Building, 2404
ASEAN Drive Filinvest City, Alabang,
Muntinlupa City 1781, Philippines

T. +63-2-8889 0623
E: info.ph@maccaferri.com

www. maccaferri.com
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