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1 Introduction

 Test laboratory

Name HORIBA MIRA Limited

Address Watling Street, Nuneaton, Warwickshire, CV10 0TU. United Kingdom 

Telephone number +44 (0)24 7635 5000

Facsimile number +44 (0)24 7635 8000

Internet address http://www.horiba-mira.com

Test site location At above address.

Accrediting body United Kingdom Accreditation Service
21-47 High Street, Feltham, Middlesex. TW13 4UN

Accreditation details HORIBA MIRA is designated as UKAS testing laboratory 1105, with
approval dated 31 July 1992, subsequently renewed periodically, for 
details of the latest approval, and schedule of accreditation see: 

 http://www.ukas.org/testing/lab_detail.asp?lab_id=826

 Product Manufacturer

Name Bailey Street Furniture

Address London Rd, Adlington, Macclesfield SK10 4NL

Internet address / email https://www.baileystreetscene.co.uk/ / Barrie.woodcock@bsfg.co.uk 

Type Planter

Model No Inspira Protect 1500x1000

 Client

Name Centre for the Protection of National Infrastructure (CPNI) 

Address PPSD - HVM

Internet address / email n/a

Additional information Purchase order: 7092991 

 Client Engineer: n/a

http://www.horiba-mira.com/
http://www.ukas.org/testing/lab_detail.asp?lab_id=826
https://www.baileystreetscene.co.uk/
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 Test Area 
The test was carried out on the Highway Safety & Protection of Infrastructure (HSPI) Test Area 
adjacent to the HORIBA MIRA Ltd Vehicle Proving Ground.  
The test area was generally flat with a gradient not exceeding 2.5 %. It had a level hardened paved 
surface and was kept as clear of dust, debris, standing water, ice, and snow at the time of the test, as 
was practicably possible. 
Vehicle propulsion was by use of a computer controlled electric drum winch with guidance to the 
impact point by means of a tensioned wire system attached to the front wheel of the test vehicle. Both 
towing and guidance systems were detached approximately 3m prior to contact with the test article. 

 Test Procedure 

Item Requirement 

Test Specification IWA 14-1:2013 

Target Speed (km/h) 48.0 +3.0 /-1.0 

Target Impact Angle (deg) 90.0 ±2.0 

Target test vehicle mass (kg) 2500 ±75 

Product Classification Ap-Foundation/Passive/Planter 

Target Impact Energy (kJ) 222.2 

2 Test Set-up 

 Product Description 

The tested item was a Inspira Protect 
1500x1000 Planter manufactured by Bailey 
Street Furniture and installed by Trueline 
Midlands Ltd.  

The planter consisted of 4mm wall steel box 
measuring 1500x1000x600mm with steel 
gussets on each internal corner and on the 
centreline. The sections of the planter were 
bolted together with M10 and M12 bolts. The 
top face was folded into a "U" section forming 
a channel around the sides. There were box 
section supports inside on the corner joints. Once fixed, the planter was filled with dry topsoil 
to the required level. The tested item conformed to supplied drawings included in Appendix 
1. 
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 Foundation/Installation Description 

The foundation comprised of a 
1700x1200x150mm excavation in the bottom of 
which a layer of compacted aggregate was laid to 
ensure a level base. Within this was placed 2 
layers of A393 reinforcing bar mesh. A concrete 
mix of RC32/40 was poured to ground level. Once 
cured the planter was mounted using 30 off M16 x 
150mm ground expansion bolts. 

 

 Concrete Crush Test Results 

Item Information / Measurement 

Date Foundation Cast  11/11/2021 (33 days before test date) 

Concrete compressive crush test results for 150mm sample (MPa). Compressive testing carried out 
at CTS at Doncaster UKAS Accredited Lab No. 4161 to EN12390-3: 2019 and EN12390-7: 2019. 

7 day 36.7 

14 day 42.6 

28 day 55.7 

Test day – (28-day result) 55.7 
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 Test Vehicle Description 

Item Information / Measurement 

Vehicle Make and Model  Toyota Hilux 

Registration Mark and VIN LL62VSG / AHTFR22G106061119 

Engine Diesel 

Gearbox Manual 

Body Type Crew Cab Pick-up 

Delivery Mass (kg) 1990 

Test Mass (kg) 2521 

Ballast (kg), Steel blocks, chains, and ratchets 481 

Test Equipment (kg), GPS, DAS, Towing & guidance 54 

Components removed (kg)  0 

  

Test Vehicle 
condition 

Test vehicle acquired with valid current MOT certificate. The roadworthiness of the 
following items was checked prior to test: Tyres and wheels, Suspension, Wheel 
Alignment, Bodywork, Brakes and Chassis. The engine was running for the test. 
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3 Test Results 

 General 

Item Information / Measurement 

Test Number Y0062 

Test Date 14/12/2021 

Impact Angle (deg)  90.5 

Angle measurement method V-Box GPS  

Impact alignment (mm) 25.4 Right 

Impacted height (mm)  500 

Impact velocity (km/h) 47.3 

Velocity measurement method  V-Box GPS 

Impact energy (kJ) 217.2 

Vehicle penetration - dynamic (m)  0.0 

Vehicle penetration - static (m) 0.0 

Clear gap >1200mm at 600mm above ground? No 

Debris ejected? 0.0 

Vehicle immobilised? No 

Vehicle restrained or deflected? Restrained 

 Test Sequence Description 

The target impact point was the centre of 
vehicle aligned to the centreline of the 
product. The bumper cover of the vehicle 
impacted the front face of the planter causing 
the steel front panel to fold inwards. The 
bumper cover wrapped around the top edge 
of the planter, and soil was ejected from the 
planter. As the impact continued the front 
wheels contacted the sides of the planter 
causing the wheels to be pushed rearwards 
with both tyres deflating. As the vehicle 
decelerated it rose slightly from the ground 
then rebounded before coming back to into contact with the ground and coming to rest. The 
front bumper bar remained in contact with the damaged front edge of the planter. The vehicle 
remained running post-test. 

 Ambient Conditions* 

Item Measure 

Rainfall (mm)+  0.0 

Temperature (°C) 10.4 
+ From midnight to time of test 
*Weather records are not UKAS accredited 
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 System Damage Description 

The front face of the product was bent forward 
with the corner flanges disconnected. There 
were signs of tearing in the internal upright 
corner braces on both sides. The foundation 
showed a static rotation of 2° in the direction of 
impact. The front ground fixings had been pulled 
from the concrete base and some lifting was 
noted on the side fixings. The rear of the planter 
had remained intact retaining most of the soil 
infill. 

 

 Vehicle Damage Description 

Vehicle front trim components were damaged 
and both front tyres had deflated with damage to 
the rims from contact with the product. Both top 
and bottom suspension wishbones were bent 
rearwards. Damage was noted to the anti-roll bar 
and steering ball joints, bumper bar, and front 
towing eye. The vehicle was running post-test 
but was jammed in reverse gear. The vehicle 
was able to reverse away from the product with 
difficulty, but no further manoeuvring was 
possible and thus was deemed disabled. 

 

3.5.1 Assessment of Vehicle 

Item  

Vehicle engine stopped running during test No 

Vehicle engine stopped during test but able to re-start n/a 

Vehicle able to move forwards/backwards post-test No 

Vehicle able to disengage from test item Yes 

Vehicle able to manoeuvre No 

 Assessment of Occupant Injury* 
Occupant Injury Assessment was not required for this test. 
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4 Assessment of Performance Requirement 

Item  

Vehicle prevented from advancing beyond VSB Datum Yes 

Vehicle redirected and kept on the non-protected side of the VSB No 

Vehicle brought to a halt beyond VSB Datum No 

Vehicle damaged, unable to progress under own power Yes* 

Vehicle entangled with test item and unable to progress No 

Vehicle trapped/lifted and unable to progress No 

* See Section 3.5, Vehicle Damage Description 

5 Conclusions 

The Bailey Street Furniture Inspira Protect 1500x1000 was assessed according to IWA 14-1:2013 and 
achieved the following classifications: 

Product Classification Ap-Foundation/Passive/Planter 

Performance Rating IWA 14-1:2013 Planter V/2500[N1G]/48/90:0.0 

6 General Comments and Disclaimers 

The installation of the product was the responsibility of the product manufacturer or their 
representative. 

 
The test results in this report relate only to the product tested. 
 
This report may not be reproduced other than in full, except with the prior written approval of the 
issuing laboratory. 
 
Opinions, interpretations, and meteorological information included in this report are not part of the 
UKAS accreditation and are marked thus *. 
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7 Side Views from High-Speed Videos 
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8 Overhead Views from High-Speed Videos 

  

  

  

  
 



HORIBA MIRA - 1225361-004-016-02 Y0062 Bailey Inspira Protect 1500x1000 
 

 

Test Results: Page 12 of 35 Centre for the Protection of National Infrastructure (CPNI) 

Commercial in Confidence 

9 Post Impact Product and Vehicle Images 
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10 Data Plots from Vehicle Transducers 
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Executive Summary 
Manufacturer Details

Company Name Bailey Street Furniture

Company Address London Rd, Adlington, Macclesfield SK10 4NL 

Contact Name Barrie Woodcock

Contact Email Barrie.woodcock@bsfg.co.uk

Test Item Details

Item Reference Inspira Protect 1500x1000

Item Description Steel Planter

Length (mm) "X" 1000

Width (mm) "Y" 1500

Height (mm) "Z" 600

Foundation type Depth <0.5m

Foundation depth (mm) 150

Installation Date 10/12/2021

Concrete strength (MPa) 55.7

Test Parameters

 Requirement Measured Value

Test Vehicle category N1G N1G

Test Mass (kg) 2500 ±75 2521

Impact Speed (km/h) 48 +3/-1 47.3

Impact Angle (deg) 90 ±2 90.5

Alignment (mm) 0 ±300 25 Right

Vehicle penetration – dynamic (m) - 0.0

Vehicle penetration – static (m) - 0.0

Major Debris ejection distance (m) - 0.0

Vehicle disabled? - Yes*

Follow-on vehicle encroachment possible? - No

Follow-on pedestrian encroachment possible? - Not assessed 

* See Section 3.5, Vehicle Damage Description

Performance Classification – Vehicle Impact

Performance classification IWA 14-1:2013 Planter V/2500[N1G]/48/90:0.0 

Product Classification Ap-Foundation/Passive/Planter
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 Product Drawings and Details 
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 Test Vehicle Details 

 

Test Vehicle Details  

Vehicle classification N1G 

Vehicle Registration No. LL62VSG 

Vehicle Identity No (VIN) AHTFR22G106061119 

Unladen Mass (kg) 1990 

Test Inertial Mass (kg) 2521 

Net Ballast Mass (kg) 531 

Number of axles x driven axle 1S+1 

Tyre Size 205/16C 

Test Vehicle Measurements (mm) 

A Vehicle overall length 5220 H 
Distance between outside edges of 
chassis rail at front 

1150 

B Vehicle front to rearmost axle 3958 I Front track width (tyre centres) 1530 

C Vehicle front to datum point 1415 J Vehicle width (excluding mirrors) 1752 

D Vehicle front to front axle 928 K 
Height from ground to bottom of 
chassis at rear 

538 

E 
Height from ground to bottom of 
chassis at front 

415 L 
Height from ground to top of chassis 
at rear 

727 

F 
Height from ground to top of 
chassis at front 

490 M 
Distance between inside edges of 
chassis rails at rear 

995 

G 
Distance between inside edges 
of chassis rails at front 

958 N 
Distance between outside edges of 
chassis rails at rear 

1150 
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 Calibration Information 

Instrumentation 

Location QA No CAC Cal Due Date 

Vehicle CG Acc X 50081 2000g 24/12/2021 

Vehicle CG Acc Y 50085 2000g 24/12/2021 

Vehicle CG Acc Z 42724 2000g 30/07/2022 

Vehicle CG Gyro X 45216 600deg/sec 03/11/2022 

Vehicle CG Gyro Y 45217 600deg/sec 03/11/2022 

Vehicle CG Gyro Z 45218 600deg/sec 03/11/2022 

Vehicle CG Acc X Backup 48301 2000g 25/03/2022 

Vehicle CG Acc Y Backup 48392 2000g 26/01/2022 

Vehicle CG Acc Z Backup 50083 2000g 24/12/2021 

DTS Slice SPS00319 40612 n/a 09/03/2022 

Other Tools 

Item QA No Used for Cal Due Date 

Scales (LHF) 43053 Vehicle mass measuring 02/08/2022 

Scales (RHF) 43054 Vehicle mass measuring 02/08/2022 

Scales (LHR) 43055 Vehicle mass measuring 02/08/2022 

Scales (RHR) 43056 Vehicle mass measuring 02/08/2022 

Tape Measure 50126 Vehicle dimensions 22/03/2022 

Tyre Pressure Gauge 47583 Tyre pressure measurement 04/02/2022 

Inclinometer 50521 Vehicle centre of gravity 17/05/2022 

C of G Loadcell 44810 Vehicle centre of gravity 27/01/2022 

Inclinometer 44613 Product and foundation angles 15/09/2022 

Tape Measure 41047 Product dimensions/penetration 02/11/2022 

VBox GPS 44647 Impact speed and angle 09/02/2022 

High Speed Cameras 

Position Camera 
QA No 

Cal Due 
Date 

Lens 
Type 

Image 
Rate 
(pps) 

X (m) 
to 

impact 

Y (m) 
to 

impact 

Z (m) 
to 

impact 

OH Standard 41525 03/08/2022 12 500 0 0 -12.4 

OH Close 41527 25/05/2022 16 500 0 0 -12.4 

Side on 41526 25/05/2022 25 500 0 -27 -1.2 

Downstream 41523 25/05/2022 Zoom 500 28 0 -1.2 

Oblique 41528 25/05/2022 35 500 10 12 -1.2 



HORIBA MIRA - 1225361-004-016-02 Y0062 Bailey Inspira Protect 1500x1000 
 

 

Test Results: Page 34 of 35 Centre for the Protection of National Infrastructure (CPNI) 

Commercial in Confidence 

 Test Sign-off Sheet 
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 Revision History 

Report Number Date Comments Sections Affected 

1225361-004-016-01 19/02/2022 First Issue n/a 

1225361-004-016-02 06/10/2022 Update product name Front Page 

 
 


