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General Information I\P/Ircc))gélesswe Deformable Barrier

The specification used for the deformable frontal i mpact barrier in this documentation has been taken f rom
Self & Partner Protection Test & Assessment Protoco | by UTAC dated 28 April 2004

Barrier Characteristics

» The impactor consists of different strength aluminium honeycomb blocks covered in aluminium
sheets

» The overall dimension of the block is 2000mm wide, 700mm high and 700mm deep
* The front 250mm of the block has a constant crush strength of 0.34MPa
* The rear 450mm is split into 4 zones as shown below

* The ground clearance should be 150 mm. mﬂ\fZJ\«—_ﬁ
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General Information I\Pﬂrggélesswe Deformable Barrier

Material Characteristics

» Zone 1 has a constant crush strength of 1.02 MPa

» Zone 2 has a crush strength that increases progressively from 0.68MPa to 1.02MPa
» Zone 3 has a crush strength that increases progressively from 0.34MPa to 0.68MPa
» Zone 4 has a constant crush strength of 0.69MPa

Calibration Procedure

* No calibration test is specified for the deformable frontal impact barrier as its crush performance is
characterised by its material properties.
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Figure 1.1 — PDB barrier model
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Calibration Tests I\P/Ircc))gélesswe Deformable Barrier

The tests that have been carried out on the model are described below:

Test A — Front Honeycomb Crush

The rear of the barrier was made rigid and the front honeycomb section was crushed by a rigid plate. The
velocity is 0.9m/s. Figure 1.2 shows the test configuration. Figure 1.3 shows the force characteristic of the
barrier obtained from the analysis compared to the specification. The curves have been normalized to
unity.

Test B — Upper Rear Honeycomb Crush

The front and lower rear sections were removed leaving only the honeycomb in zones 3 and 4. These
were then crushed by a rigid plate. The velocity is 0.9m/s. Figure 1.4 shows the test configuration. Figure
1.7 shows the force characteristic of the barrier obtained from the analysis compared to the specification.
The curves have been normalized to unity.

Test C — Lower Rear Honeycomb Crush

The front and upper rear sections were removed leaving only the honeycomb in zones 1 and 2. These
were then crushed by a rigid plate. The velocity is 0.9m/s. Figure 1.6 shows the test configuration. Figure
1.7 shows the force characteristic of the barrier obtained from the analysis compared to the specification.
The curves have been normalized to unity.

Test D — Vehicle Impact

This was to test the stability of the barrier model. A large family car and a super mini sized car were
impacted into the barrier to check the model gave sensible performance and could withstand the impact.
The velocity is 60km/h. Figure 1.8 shows the final deformation of the barrier in each case.
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Figure 1.2 — PDB Test A
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Progressive Deformable Barrier

Figure 1.3 — PDB Test A Force - Deflection Curve Model
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Figure 1.4 — PDB Test B
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Progressive Deformable Barrier

Figure 1.5 — PDB Test B Force - Deflection Curve Model
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Figure 1.6 — PDB Test C
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Figure 1.7 — PDB Test C Force — Deflection Curve
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Figure 1.8 — PDB Test D Final Deformation
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After Super Mini Impact After Family Car Impact
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Company and Contact Information I\Pﬂrggéless"’e Deformable Barrier

The Offset Deformable Barrier model is developed by Cellbond Composites in association with Arup.

www.cellbond.com www.arup.com

For more information on the model please contact the following:

UK: China: India:

Arup Arup nHance Engineering Solutions Pvt. Ltd (Arup)
The Arup Campus 39/F-41/F Huai Hai Plaza Plot No. 39, Ananth Info Park

Blythe Valley Park Huai Hai Road (M) Opposite Oracle Campus

Solihull, West Midlands Shanghai HiTec City-Phase |

B90 8AE China 200031 Madhapur

UK Hyderabad - 500081

T +44 (0)121 213 3399 T +86 21 6126 2875 India

F +44 (0)121 213 3302 F +86 21 6126 2882 T +91 (0) 40 44369797 / 8

dyna.support@arup.com china.support@arup.com india.support@arup.com
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