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1. Bridge demolitions with controlled use of explosives
2. Legislation and regulations

3. Qualifications, skills, and experience requested

4. Equipment and materials

5. Environmental Impact quantification:

e vibration

« fragments throw and dust

e overpressurein air

Link to the presentation video: https://youtu.be/E3IZKzo807g
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DESIGN, EXECUTION AND CONTROL - LESSONS LEARNED
Video with demolition of the following bridges:
1. Fornaca Bridge - Province of Aquila - demolition of 8 spans + 7 pylons, September 2022
. San Giuliano bridge part 2 - Caltanissetta Sicily - demolition of 12 spans + 11 pylons, July 2022

. Genzano Bridge - Province of Aquila 5 spans + 4 pylons, June 2022
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. Curtarolo Bridge - Padua demolition of a 3 spans overstructure with safeguard of pylons, on the river
Brenta, July 2022

. Pietrastretta Bridge - Potenza demolition of 17 spans with safeguard of pylons, 2016
. Franco Bridge — Vietri di Potenza demolition of 11 spans with safeguard of pylons, January 2021

. Salso Bridge — Caltanissetta demolition of 28 spans with pylons, November 2021
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. Torraccia Bridge — Barberino di Mugello FI — Demolition of 5 decks and protection of piers October 2023
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1. WHY?

» Exceeding the “life-cycle” (some 30% of the bridges surface world wide)
» Mechanical degradation or damages

* Obsolescence

2. WHEN with explosives as an alternative to mechanical demolition?
e Height over 12 + 30 m (difficult to access and maneuver for mechanical equipment)

* instability

3. HOW?
e Disarticulation by means of hinges
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4. CRITERIA for the choice between demolition with explosives or mechanical
» Execution times: with explosives some 80% to 50% shorter
* Costs: less than a half
» Safety: maximized because of:
- absence of personnel in dangerous areas during risky phases
- precision in the execution, due to the possibility of predefined progression of the demolition
sequence to trigger collapse
» Environmental impact: minimized, in terms of duration and intensity of the impact factors
. Vibrations
. Dust
. Overpressure in air and noise


http://www.nitrex.it/

=D

www.nitrex.it

5. MARKET TREND

Increase in the number of bridges that are approaching or have already exceeded their lifespan (in Italy more
than 30 thousand bridges)

6. TECHNICAL SKILLS of explosives engineering operators
» progressive rapid lost of technical skills and work ethic (the same as in every branch of the industry)
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2. LEGISLATION AND REGULATIONS

1. PUBBLIC SECURITY

2. INJURY PREVENTION
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= DIN 4150-1 del 2001: Erschitterungen im Bauwesen - Teil 1. Vorermittlung von Schwingungsgrof3en

(Vibrations in buildings: acquisition of physical quantities related to oscillations).

= DIN 4150-2 del 1992: Erschitterungen im Bauwesen - Teil 2: Einwirkungen auf Menschen in

Gebauden ( ...: effect on people).

* DIN 4150-3 del 2016: Erschitterungen im Bauwesen - Teil 3: Einwirkungen im bauliche Anlagen

(...: effects on artefacts).
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. STRUCTURE OF AN EXPLOSIVES DEMOLITION DESIGN:

1. Framework of the socio-economic and urban context.

2. Definition of scope of the work and constraints (electromagnetic fields for antennas or

© ® N O U AW

power lines, stray currents, gas or fuel pipes, systems sensitive to vibrations, acceptors, etc.).
Geological and geotechnical context (seismic waves propagation).

Description of the target (structure to be demolished) and acceptor (those to be safeguarded).
Execution sequence — METHOD STATEMENT.

Stability of the target structure after preliminary cuts, demolition and drilling.

Regulations and related threshold limit values for the impact factors.

Definition the environmental impact.

Monitoring specification.
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B. SKILLS FOR PROPER EXECUTION

1. Relevant: Structural engineering, construction science and technology, physics, materials science,
theory of micro fracturing (Griffith), dynamics of stress propagation in media (Kosky),

2. Construction and demolition experiences necessary to validate failure models and ultimate
strength).

3. Explosives engineering for explosive, quantifying impact due to blast and mass fall on the ground.

4. Safety (risk analysis techniques) for risk analysis and HazOp.

5. Metrology.
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LIFELINE
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4. VEHICLES, EQUIPMENT AND MATERIALS

DRILLING BLASHOLES

- radio-controlled equipment
(small diameters)

- radio-controlled drilling rig
wheeled, hydraulic
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DRILLING BLASTING HOLES
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DRILLING BLASTING HOLES
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4. VEHICLES, EQUIPMENT AND MATERIALS

DRILLING BLASTING HOLES



http://www.nitrex.it/

@D

WWW.nitrex.it

4. VEHICLES, EQUIPMENT AND MATERIALS

DRILLING BLASTING HOLES
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DRILLING BLASTING HOLES

- activity completed on a bridge span with the holes protected with plastic cones
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MECHANICAL DEMOLITION

- hydraulic hammer and cutting of reinforcing bars

> '!vara.yé-":.
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MECHANICAL DEMOLITIOME ?}% ifunction RIG, with BREAKER for
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g ; - | f@F operations at height

—BREAKER + ' &



http://www.nitrex.it/

@D

WWW.nitrex.it

4. VEHICLES, EQUIPMENT AND MATERIALS

MECHANICAL DEMOLITION
— hydraulic CRUSHER
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4. VEHICLES, EQUIPMENT AND MATERIALS

CUTTING WITH DIAMOND TOOLS

“floor cutter” for
thicknesses up to
50 cm with
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4. VEHICLES, EQUIPMENT AND MATERIALS

CUTTING WITH DIAMOND TOOLS
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IMPACT CONTAINMENT DEVICES

— steel BLASTING MAT for the whole containment of
the fragments throw

] o
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25 §5. IMPACT QUANTIFICATION: seismic vibrations

CONTINUOUS MONITORING
of seismic waves and air overpressure
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BLASTING MATS
— gas-venting, made of steel ropes
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AIR AND NOISE MONITORING
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28 §5. CASE HISTORY: FORNACA BRIDGE — in the video
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5. CASE HISTORY: SAN GIULIANO BRIDGE
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5. CASE HISTORY: PIETRASTRETTA BRIDGE
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33 |5. CASE HISTORY: FRANCO BRIDGE
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34 §5. CASE HISTORY: SALSO BRIDGE



http://www.nitrex.it/

:
&

3
2
£
e
E
E



http://www.nitrex.it/

VAT

www.nitrex.it

For a successful controlled demolition the following skils and experience are needed:

» Theoretical knowledge constantly validated by continuous experimental evidence.
» Knowledge of the static and dynamic behavior of «objective» and «acceptors».

» Detailed design, verified with FEM / AEM models, and validated, to be upgraded with work
in progress.

» Specialized manpower, dedicated equipment and materials
» Continuous environmental impact monitoring.
» Appropriate insurance.
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