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Summary 

ASTM F 2656/F2656M-15 + IWA 14-1:2013 ; M30 

Type of product: Road blocker, Speedbump “AUIA – 359-04”  

Vehicle penetration : ASTM:     - 0.9 m (static ) / - 0.7 m (dynamic)  

IWA14-1:   0.0 m (static) / + 0.3 m (dynamic) 

Mass  [Target]: 7200 kg (±150 kg)  

Mass  [Test]: 7276 kg 

Impact  speed [Target ]: 48.0 km/h (47.0 km/h – 51.0 km/h ) 

Impact  speed [Test]: 48.6 km/h 

Angle: 90 ° 

Major debris:  ASTM:     0.0 m ( ≥ 25 kg)  

IWA14-1: 0.0:0.0 ( ≥ 25 kg) 

Offset : 2.0 cm 

Observations 

Vehicle restrained:  Yes 

Vehicle immobilized: Yes 

Angle from vertical : 137° 

Angel of foundation : 0° 

Foundation rotation : No 

Following vehicle could pass : No 

Road blocker st ill fun ctions after impact : No 

Test vehicle kinetic energy at impact:  664 kJ 

Penetration rating: 
Performance rating: 

ASTM F2656/F2656M-15, P1 (-0.7 m) 
IWA 14-1:2013 Blocker V/7200[N2B]/48/90:0.3 
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1 Test Facility 

1.1  Name: crashtest-service.com GmbH (CTS) 

1.2  Address: Amelunxenstraße 30 

48167 Münster 

1.3  Telephone: +49 (0) 2506 70 990 70 

1.4 Fax: +49 (0) 2506 70 990 90 

1.5 Website: www.crashtest-service.com 

1.6  Address, test facility: crashtest-service.com GmbH 

Amelunxenstraße 30 

48167 Münster 

1.7  Address of accreditation body: DAkkS – Deutsche Akkreditierungsstelle GmbH 

Spittelmarkt 10 

D-10117 Berlin 

1.8 Accreditation-number: D-PL-17359-01-00 see Annex (8) 

1.9 Customer: TiSO Production 

72 Yamska str., 03150 Kyiv 

Ukraine 
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2 Description of Product 

2.1  Name / Type of the Product: 

Road Blocker, Speedbump “AUIA – 359-04” 

2.2 Construction of the Product: 

Description of the Product Speedbump “AUIA – 359-04” 

The product to test is a hydraulic powered retractable high security road blocker. The static 

part of the blocker is mounted on a grade M400 foundation with reinforcement cage. 

The activated blocker reaches a vertical height of about 620 mm from the road surface. The 

blocker is equipped with a built-in LED above the protective shutters at the impact side.

The product is mounted with 38 (Ø16 mm) and 32 (Ø20 mm) concrete anchors on the 

foundation. Total foundation dimensions are 5500 mm x 4450 mm x 200 mm (X, Y, Z). The 

foundation exists of one concrete layer up to the road surface level. 

The internal construction of the road blocker is made up of rectangular shafts and vertical steel 

profiles and plates. These plates and profiles build the frame of the construction. All 

construction parts are painted steel pieces. At the backside (non-impact side) the retractable 

piece of the blocker is connected with heavy duty hinges. 

Inside the construction frame there are four hydraulic cylinders installed which are developed 

for industrial applications. The cylinders can lift and lower the blocker very fast. To operate this 

function, there is a hydraulic fluid delivery system implemented into the controlling unit next to 

the blocker. The electrical controlling is also installed within this unit. It is realized by using a 

switchbox with a control panel. 

Technical drawings and information about the foundation see Annex (1). 

Note: Further information and details regarding the blocker can be requested from the 

manufacturer. 
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2.3  Product Installation Date / Foundation Date: 

13-14 December 2016 (Installation) 

02 December 2016 (Foundation) 

2.4  Test Date: 

15 December 2016 

2.5 Conformity between drawing of the test product and the product to be tested? 

Yes 

2.6 Additional Technical Information: 

For the test the road blocker was installed completely in the foundation. 

See Annex (9) 

The control system was also connected to enable the functions of raising and retracting. 

See Annex (6) 
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3 Test Vehicle Properties 

The test vehicle for this C730 / 7200[N2B]/48/90 test was a vehicle with the specifications of 

C7 (Class 7 cab over)/N2B (Day cab vehicle). It was structurally complete with no major 

damages and no modifications. Likewise the bumpers and the tyres were in original 

conditions. 

The Truck was a 2006 IVECO Eurocargo MLQ4 with a longitudinally installed 6 cylinder Diesel 

engine, manual transmission, rear wheel drive and a conventional cab. 

Test Vehicle  

Supplied by: crashtest-service.com GmbH 

Vehicle classification: C7 (Class 7 Cab over) / N2B (Day cab vehicle) 

Type: IVECO 

Model Eurocargo ML4Q 

VIN: ZCFA1EJ0202494445 

Year 10/2006 

Kerb weight: 6.610 kg 

Ballast 666 kg 

Mass [Test] 7.276 kg 

GVW: 11.990 kg 

Vehicle measurements: see Annex (2) 
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4 Test Procedure 

4.1 This Report describes and summarises a dynamic vehicle impact test of a retractable road 

blocker to ASTM F2656/F2656M-15 and IWA14-1: 2013. The intent of this test was to ascertain 

the penetration rating for the Road Blocker, Speedbump “AUIA – 359-04”. Additionally, the test 

vehicle was equipped with a tri-axial accelerometer. Data was recorded using the KiDau unit with 

its software. 

In achieving the specification of the two Standards, the following main criteria must be fulfilled: 

o Test vehicle mass: 7.200 kg (±150 kg)

o Impact speed: 48.0 km/h (47.0 km/h – 51.0 km/h)

o The impact point is the centre of the front of the test vehicle

o The offset must be within ± 300 mm

o Impact angle: 90° ± 2°

o Test vehicle Instrumentation

o Full installation of the test product including the foundation

o Further properties of the test facility (video and foto recording, soil conditions etc.)

The test track is made from asphalt. The journey of the test vehicle (truck) to the test object is 

accomplished using a cable system in an underfloor duct. The underfloor duct is made from steel, 

thus it is warranted to strike the impact point exactly with small tolerances. 

The test vehicle is accelerated by a MAN heavy-duty truck with a reduction gear unit. To ensure 

„free travelling“ at the impact, the uncoupling process of the test vehicle is mechanically operated. 
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4.2 Soil sample test area / concrete crush test results: 

Test blocks were made in parallel on the day of pouring the foundations. Crush tests were carried out 

on the 7th, on the 13th (test day) and on the 28th day after pouring. 

For results see table below and Annex (3). 

Summary concrete crush test results 

Crushtest Date Strength 

(N/mm²) 

Comment 

pouring 02 Dec. 2016 -- Quader: approx. 149mm  x 150 mm x 150 mm 

day 7 09 Dec. 2016 30.7 Test certificate no:.040046-16 93057 (1) 

day 13 15 Dec. 2016 41.2 Test certificate no:.040046-16 93057 (2) 

day 28 30 Dec. 2016 54.1 Test certificate no:.040046-16 93057 (3) 

Soil sample test area: 

Soil grade, carrying capacity and compression of the test area behind and in front of the blocker. 

See Annex (4) 



 page 10 

5 Results 

5.1 Impact Description 

The test vehicle hit the road blocker with an impact speed of 48.6 km/h. The truck contacted 

the blocker without being controlled or braked („free travelling“). The angle of impact was 90° 

and the offset 20 mm. The height of contact between the test vehicle and the road blocker was 

35 cm above road surface. 

Caused by the collision, the road blocker stopped the test vehicle. The road blocker and its 

foundation remained within the original footprint. 

The penetration was -0.67 m (ASTM), 0.25 m (IWA-14) 

The test vehicle kinetic energy at impact was 664 kJ. 

5.2 System Damage 

As a result of the test, the road blocker was no more functional. 

The foundation displacement distance from pre-test to post-test was 0.5 cm. 

As a result of the test, the static angle of the road blocker was 137° and the foundation 0°. 

5.3 Vehicle Damage 

As a result of the test, the vehicle was completely destroyed. It was immobilised and the 

engine no longer ran. The whole powertrain was demolished (engine block, gearbox, etc.). 

The chassis rails at the front end (impact area) are totally buckled upwards. The cab was 

uncoupled from its original mountings and heavily battered, but it was not separated from the 

chassis.  

5.4  Photos and Impact Image sequence. See Annex (5) 

5.5  Vehicle Acceleration data. See Annex (7) 
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5.6 Vehicle Penetration 

Every test procedure according to the ASTM F2656-15 standard requires the determination of the 

penetration rating. The measurements used to formulate this C730 test rating are taken from the 

reference points on the road blocker and the truck. 

In this C730 test the reference point / line of the road blocker is the backside (non-impact side). 

The position of this reference line is 90° degrees to the impact direction of the test vehicle. The 

lower leading edge of the cargo bed is the reference point of the test vehicle. 

To calculate the penetration distance, the dynamic and the static mode are used. The highest 

value of both, static and dynamic are stated for the rating. 

The final resting position of the test vehicle shows the static penetration further the dynamic result 

is calculated by analysing the high speed videos. 

For limits see table below 

6 Rating 

The test vehicle was restrained and immobilized. The test was compliant to 

 ASTM F2656/F2656M-15 and IWA14-1:2013. 

Rating Measured Penetration 

P1 ≤1 m 

P2 1.01 m - 7 m 

P3 7.01 m - 30 m 

Standard Mode Rating Measured  

Penetration 

ASTM F2656/F2656M-15 
static/ 

dynamic 
P1 

- 0.9 m/ 

- 0.7 m 

IWA14-1:2013 
static/ 

dynamic 

IWA 14-1:2013  

Blocker V/7200[N2B]/48/90:15.1 

0.0 m/ 

0.3 m 
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7 Disclaimer and general remarks 

1. Results attained from this test refer only to the product as is provided, installed and operated.

Potential users of this product indicated should ensure that the product installation complies

completely with the manufacturers’ product specifications and directives.

2. Results attained from this test were for purposes of development and indication only. The test

vehicle (if applicable) was fitted with equipment including calibrated sensors and a data acquiring

unit, the information resulting from the instrumentation and analysis remain unaccredited.

3. The dataset column headings are in accordance with ISO/TS 13499 – RED B: 2002 (E) and

filtration of the data is in accordance with ISO 6487:2002

4. The product manufacturer or representatives of the manufacturer are responsible for the correct

and proper installation of the test item in this test.

5. Preparation of the test including vehicle preparation was undertaken at crashtest-service.com.

6. This report does not include personal opinions and/or interpretations.
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9 Annex 
1) Product Information / Technical Drawings
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2) Vehicle Measurements

ASTM F 2656-15, test vehicle properties 

Test : C730 Test ref. no: 18531 

Vehicle classification: C7 Test date: 15 December 2016 

Vehicle: IVECO Eurocargo No. of drive axles: 1 

Tyre size: 245/70R19.5 VIN: (CTS-No: 6418) ZCFA1EJ0202494445 

test vehicle dimensions (mm) 

A:  780 F:  4800 K:  1180  Q:  490 

B:  570 G:  2850 L:  520 R:  1735 

C:  1350 H:  -- N:  830 

D:  2493 I:  600 O:  2550 

E:  1910 J:  1095 P:  1930 
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IWA14-1: 2013, test vehicle properties 

Test : 7200[N2B]/48/90 Test ref. no: 18531 

Vehicle classification: N2B Test date: 15 December 2016 

Vehicle: IVECO Eurocargo No. of drive axles: 1 

Tyre size: 245/70R19.5 VIN: (CTS-No: 6418) ZCFA1EJ0202494445 

test vehicle dimensions (mm) 

A:  9000 E:  570 I:  1930 M:  715 

B:  6150 F:  780 J:  2550  N:  855 

C:  1850 G:  710 K:  600  

D:  1350 H:  850 L:   1000  
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Concrete Crush Test Results (day 13) 3)
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4) Grade of the area next to the road blocker
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Vehicle, Details (pre-test)  5)
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Vehicle Security Barrier, Overview (pre-test) 
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Impact configuration, Overview (pre-test) 
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Impact configuration, Details (pre-test) 
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Impact Image sequence (side view) 
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Impact Image sequence (front view) 
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Impact Image sequence (overhead view) 
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Impact Image sequence (overview) 
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Endposition, Overview (post-test) 
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Endposition, Details (post-test) 
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Vehicle, Overview (post-test) 
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Vehicle, Details (post-test) 
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6) Function of the vehicle Security barrier (pre-test)
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7) Acceleration Data

Longitudinal
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Lateral 
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Vertical 



 page 41 

8) Certificate of Accreditation
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9) Foundation and Installation of the Barrier (pre-test)


