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Abstract 

Fatal incidents have occurred in Queensland and New South Wales involving sight boards spearing 

through vehicle windscreens. These crashes occurred at T-intersections where the impacting vehicle 

was travelling at high speed on the continuing carriageway. An innovative research program was 

undertaken to test various end treatments which could be applied to both new sign designs and 

existing signs. The research showed that windscreen penetration could be prevented by utilising 

cost-effective treatments. 

Background 

Beginning in 2016, Transport for New South Wales and Queensland Department of Transport and 

Main Roads began a joint research program into road sign safety where vehicles have collided with 

sight boards (bi-directional hazard signs) causing them to spear through the windscreen. The 

research identified a number of factors associated with a large increase in risk: run-off-road (to the 

left) crash type, sight boards at T-intersections on rural roads with higher speed limits (≥ 80 km/h) 

and 4WD vehicles. The research was aimed at finding ways to improve the safety of these road 

signs.  

Method 

A series of vehicle crash-tests were conducted at the Roads and Maritime Services Crashlab facility 

in New South Wales. The research program utilised various treatments which could be retrofitted to 

existing high-risk signs and also applied to new sign designs. Eight crash tests were conducted 

using two vehicle types, a small passenger vehicle (Daihatsu Charade) and a 4WD (Nissan Patrol). 

Various sign sizes and arrangements were crash tested with different treatments (Table 1), with all 

tests conducted at a collision speed of 100 km/h.  

Results  

Test 1 was a baseline test of a standard sign and post configuration. Upon impact the pop rivets 

easily sheared and the aluminium sign face crumpled but did not significantly enter the occupant 

space. However the Type 1 stiffener rails became detached and acted as spears. The top stiffener 

rail safely travelled over the top of the vehicle cabin. The bottom stiffener rail pierced the 

windscreen into the vehicle compartment in the general area of the passenger’s head and through 

the seat, hitting the rear passenger side window. Figure 1 shows the damage from the collision and 

the high likelihood of a fatal outcome to the occupant in the front passenger seat (and possibly the 

rear LHS seat).  
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Figure 1. Pre-, during, and post-crash test photos for Test 1 

Test 2 was similar to Test 1 with the exception that the front of the sign had an aluminium cover 

fitted to prevent detachment of the stiffener rails. After Tests 1 and 2 it became clear the sign should 

not be permitted to come in contact with the windscreen. This was because the windscreen could 

not provide the necessary force to deflect the sign safely over the vehicle. Various tethering designs 

were developed where the sign face was tethered to the support post (Test 3 to 8). During this series 

of tests the post(s) successfully pulled the sign down and away from the windscreen. The key 

criteria for a successful sign treatment were cost-effectiveness and ease of installation of the 

treatment. The summary of test results is shown in Table 1  
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Table 1. Summary of testing conditions 

  Treatment Sign 

width 

(mm) 

Sign 

depth 

(mm) 

Posts Post 

size 

(mm) 

Rail type Rivet 

type 

Vehicle 

type 

Windscreen 

penetration 

Test 1 Baseline test - 

No Treatment 

4000 400 4 50NB Continuous Pop 

rivets 

4WD YES 

Test 2 Aluminium 

wrap sign end  

4000 400 4 50NB Continuous Henrob 

solid 

rivets 

4WD YES 

Test 3 Leading edge 

tethered - 

5mm cable 

4000 400 4 50NB Cut Pop 

rivets 

4WD NO 

Test 4 Leading edge 

tethered - Flat 

strap  

6000 600 4 65NB Cut Pop 

rivets 

4WD NO 

Test 5 Leading edge 

tethered - HD 

clamp 

3200 400 3 50NB Cut Henrob 

solid 

rivets 

4WD NO 

Test 6 Flat steel 

clamp 

connection 

with Henrob 

Rivets 

3200 400 3 50NB Cut Henrob 

solid 

rivets 

Passenger 

vehicle 

NO 

Test 7 Leading edge 

tethered - HD 

clamp 

6400 800 6 65NB Continuous Pop 

rivets 

Passenger 

vehicle 

NO 

4112 856 

2633 976 2 80NB 

Test 8 Leading edge 

tethered - HD 

clamp 

3200 400 3 50NB Continuous Henrob 

solid 

rivets 

4WD Test under 

planning 

 

Conclusion 

It was found that both currently installed and new signs could be successfully treated. Once treated, 

the signs would not penetrate the occupant space in an end-on collision at 100 km/h. This new 

research will lead to a safer road environment for motorists. 
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