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LEARNING OBJECTIVES

STRICTLY CONFIDENTIAL

      OVERVIEW OF Mass Wasting and Debris Flow and its Risks

      Revisiting the Debris Flow Tragedy in New Bataan, Compostela Valley

Preventive Solution



Average of 18-20 
Typhoons per Year



Average of 

18-20 

Typhoons 

per Year



“Movement of 
rock or soil 
down slopes 
under the force 
of gravity”

WHAT IS MASS WASTING?

Material
 

Movement Structures
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“Moving mass of 
loose mud, sand, soil, 
rock, water and air 
that travels down a 
slope under the 
influence of gravity.”

WHAT IS Debris Flow?

Flow
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Earnings

Property

Infrastructure

Life
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OVERVIEW and RISKS

WHAT DEBRIS 
FLOWS CAN 
DO TO OUR 
COMMUNITY?



Compostela Valley



New Bataan, 
Compostela 
Valley



New Bataan, 
Compostela 
Valley



New Bataan, 
Compostela 
Valley





120 mm of rain 
from 12:00 upto 
06:30 

at rainfall rate of 
43mm/hr









Maccaferri Debris 
Flow Barriers



DEBRIS FLOW

Typical setting of the debris flow surge with a boulder front (Pierson, 1986)



E
ro

s
io

n
E

ro
s
io

n
a
n
d

d
e
p
o
s
it

R
u
n

o
ff

Prevention of the erosion, reduction

of the water velocity, stabilization of

the erosion and landslide.

Control of the flow, reduction of the 

water speed, control of the erosion 

capacity, control of transportation of 

debris.

Mitigation of the effects, by mean of 

deviation of the flows, basins for the 

accumulation of the debris flow, 

planning of the inhabited areas.
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• Known Input Data

• High Installation Costs

• Low Maintenance Costs

• Uncertain Input Data

• High Installation Costs

• Low Maintenance Costs

• Known Input Data

• Low Installation Costs

• Low Maintenance Costs

MANAGING THE RESIDUAL RISKS



DEBRIS FLOW PROTECTION
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Solutions for mitigating the risk

FROM PREVENTION TO MITIGATION

• Anti-Erosion systems

• Gabion weirs

• Soil nailing

• Drainage systems

• Channel lining

• Anti-Erosion systems

• Gabion weirs

• Debris Flow barriers

• Rockfall embankment

• Gabion selective check dam

• Debris Flow barriers

• ERDOX Consolidation

PREVENTION of the erosion 

and sediment movements

CONTROL of the flow

MITIGATION of the effects

EMERGENCY and 

TEMPORARY WORKS

MACCAFERRI 

SOLUTIONS



Configuration of the barrier



IOT TECHNOLOGY IN EARLY WARNING SYSTEM

EARLY WARNING SYSTEM FOR ROAD 

SLIPS, ROCKFALL AND LANDSLIDES

visit maccaferri.com/hellomac

visit maccaferri.com/hellomac

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

visit maccaferri.com/hellomac

https://www.maccaferri.com/hellomac/
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INSTALLATION DIRECTLY ON ROCK MASS
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HOW DOES IT WORK?

GATEWAY (HUBIR)
Wide range of coverage (5-8Km). 

Independent and dedicated 
transmission system, away from 

sensors. Possibility of 
redundancy

via 4G-LTE, 
Satellite…

DATA SERVER
To store data 

and alerts
history

LOCAL ALERTS (SIRENS, 
TRAFFIC LIGHTS…)

GATEWAY COVERAGE RANGE (5-8km)

…commands



IOT TECHNOLOGY IN ROCKFALL PROTECTION

In the geotechnical 

engineering field, 

the integration of IoT 

technologies in automated 

monitoring systems 

plays a key role in overcoming 

the manual approach.
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HELLOMAC RETROFITTED ON EXISTING BARRIERS

HELLOMAC can be deployed on 

new rockfall protection system 

but can also be retrofitted on 

existing ones (also barriers from 

other suppliers)

HELLOMAC system can be 

integrated with other existing 

monitoring/alert systems

SUITABLE FOR INTEGRATION WITH EXISTING SYSTEMS
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COMPLEMENTARY COMPONENTS

Local signals and alarms

EVO-HUBIR

Equipped with 2 relays to 

control direct alarms
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COMPLEMENTARY COMPONENTS

..other sensors are compatible

Strain gauge, inclinometer, 

etc.

Equipped with radio transmitter “SFL”

Compact meteorological 

station
Rain, temperature, humidity

HUBIR

Standard



31

DISPLACEMENT OF SURFACE TERRAIN FRONTS OR ROCK BLOCKS 

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

STRAIN GAUGES

Radio Interface

Strain gauge
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DISPLACEMENT OF DEEP GROUND FRONTS

Important land volume or deep landslides with even sudden movement

INCLINOMETERS & UNDERGROUND WATER LEVEL

Radio Interface

inclinometer

Piezometric

level sensor
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HYDROLOGICAL & METEOROLOGICAL CONDITIONS

set of instruments able to alert when 

intense rains and floods occur

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

can be easily and quickly installed. 

works combined with the water level 
measurement in rivers or streams or just as a 
single instrument for measuring rainfall.

Radio Interface

Rain gauge

Water level

sensor

Rain Gauge and surface water level
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HYDROLOGICAL & METEOROLOGICAL CONDITIONS

Rain Gauge and surface water level
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RELEVANT PROJECTS: VAL RABBIA (ITALY)
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Early 
Prevention 
and detection 
save lives.
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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

Maccaferri

Maccaferri World

Maccaferri World

@maccaferriworld

@maccaferriworld

Stephen Doroteo
s.doroteo@maccaferri.com

0948-624-3513

THANK YOU!
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