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Work zone Safety & TMAs TRINITY

Presented by Phil Bigley




What temporary situation on our roads can create
one of the most hazardous areas for motorists?
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Road Work Site Statistics in US in 2007

e 835 deaths

e 40,000 injuries

e 12% of deaths are Construction Workers

e Most Frequent Accident: Rear End Collision
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Road workers have
the 16" most
hazardous
occupation in

Great Britain,

higher even than

military personnel.




Latest figures show that in the UK alone, there are 22
deaths and over 800 serious accidents every year at road
works, mainly because drivers drive too fast.
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What steps can be taken to improve safety
at road works?
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Practical actions to improve safety:
SEE
SEPARATE
SLOW

SHIELD
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SEE ...
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Use clear signhage and early warnings for motorists of
approaching road works

.....
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Workers should use high visibility clothing and wear hard hats,
where appropriate




SEPARATE ...
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Use temporary barrier to separate work zone area
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SLOW ...
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Apply and enforce speed restrictions through road works
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SHIELD ...
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Shield temporary barrier ends with energy-absorbing
terminals or crash cushions
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Shield warning vehicles with mobile crash cushions
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Using arrows and a portable crash cushion on rear of
shadow trucks positioned behind stationary or slow moving
road works will alert and protect motorists
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It offers protection for:

and the truck
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There are several different TMA manufacturers and designs
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ALPHA TMA range




SafeStop 90
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SafeStop 180




MPS 350X




Vorteq TMA Trailer
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SafeStop — large vehicle impact
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SafeStop
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Vorteq
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MPS 350
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Countries with significant TMA usage
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DIRECTION OF TRAVEL
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Extracts from UK legislation for use of TMAs
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Extract from Swedish legislation for use of TMAs
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Extract from Dutch legislation for use of TMAs
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What fool would drive into a truck?
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TESTING & LEGISLATION
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TESTING & LEGISLATION

U.S.A
NCHRP 230, then NCHRP 350, then MASH

UK
Design Manual for Roads & Bridges TD49/07

EUROPE

EN 1317 (but this only covers permanent crash cushions, not TMAS)

New European legislation for TMAs is currently being compiled by the
TG4 Working Group

TRINITY

INTERNATIONAL




TESTING & LEGISLATION

As TMA legislation progresses, testing requirements
become more demanding
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RECOMMENDED PROCEDURES FOR THE
SAFETY PERFORMANCE EVALUATION
OF HIGHWAY APPURTENANCES

NCHRP 230
TEST MATRIX

TMA'S

3 compulsory tests at 72 km/h

TRUCK IN SECOND GEAR
BRAKES LOCKED

ﬁ

TRUCK IN SECOND GEAR

0-3 FT.

BRAKES LOCKED

=

TRUCK

TRUCK IN SECOND GEAR
BRAKES LOCKED

1

TEST 50

4500S/45 mph/@ 0
C.D.EF.(G).H,J

TEST 52

1800S/45 MPH/@ 0'

C.D,EF.(G)HJ

TEST 54

I

¢ 1800¢
¢ 4500

4500S/45 MPH({g—éJF Eé)OEF?ET/O 10-15°




NCHRRP Report 35

Recommended Procedures for the

Safety Performance Evaluation

. TEST MATRIX
e TMA'S

820C

]

2000P

2 compulsory tests + 2 optional tests at either 70km/h or 100 km/h

- TEST 52

820C/__km/h/0° 2000P/__km/h/0°

D,FH,L(J).K FOR IMPACT VEHICLE SHADOW VEHICLE AGAINST RIGID WALL FOR TL—2 D.FH,L TK for IMPACT VEHICLE
C,D,F,(V),K FOR SHADOW VEHICLE SHADOW VEHICLE FREE TO SKID FOR TL-3

C.D,FL(J).K for SHADOW VEHICLE

— — RIGID _ — -\ =
g N— WLEES| —- —C
A
b THA ] TRUCK =] o T, 5 i e i
- TMA TRUCK
9000 * 450 kg
9000 # 450 kg
(OPﬂONAL)

TEST 51 . TEST 53

2000P/__km/h /0" ) 2000F'/ m/h/10°

D,FH(J),K for IMPACT VEHICLE } SHADOW VEHICLE FREE TO SKID FOR D.FH.L TK for IMPACT VEHICLE

CD,F.L,(J).K for SHADOW VEHICLE -2 & TL-3

C,D,F,1,(4).K for SHADOW VEHICLE

(e (:] [
- He5
= [:3| TMA %mucx

9000 + 450 kg

9000 * 450 kg
(OPTIONAL)

12/95 Q: \MISC\SLIDE—93\TMATEST1
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AASHTO MASH R
S—— TEST MATRIX
i [TRUCK & TRAILER—MOUNTED ATTENUATORS]
(TMA'S)
| 4 compulsory tests + 1 optional test at either 50 km/h, 70 km/h or 100 km/h
WL ileEE e
Bk
= iy - B I
l [=F'| - THA TRUCK
J ‘_‘t____;_ “_mu:r: ) :.Wm
C 0 F H
R o —
Z2T0R/ __bem S 00
C 0 F H
TEST H1
ZITOR S o S SO
TEST 54
L 1500F /__km /fh /107 (OPTIONAL)
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CDFHI [OPTIDNAL )




VOLUMES TRAFFIC SIGNS AND
G

GRTING
SECTION  TRAFFIC MANAGEMENT
AT ROADWORKS

PART?
D 49107

REQUIREMENTS FOR LORRY
MOUNTED CRASH CUSHIONS

DESIGN MANUAL FOR ROADS & BRIDGES
Volume 8 Section 4 Part 7 TD 49/07

4 compulsory tests at either 80 km/h or 110 km/h
or all NCHRP tests + one additional compulsory test
at either 80 km/h or 110 km/h

Car
K Test Designation Total Test Mass  (Impact Speed| Approach angle and
Velocity (kg) (Em/h) location of impact peint,
Class see Figure 2-1
2-50UK 900C 80 head-on, centre
20 TLIUK | 2-51UK 1.500C 20
252 UK 1.500C 80 head-on, /s velucle offset
253 UK 1.500C 80 nose % offset, at 10¢
Note: C =car
Table 2-2: Test Matrix - TL2. UK
Car
K Test Designation Total Test Mass  (Impact Speed| Approach angle and
Velocity (kg (km/h) lecation of impact peint,
Class see Figure 2-1
3-50.UK 900C 100 head-on, centre
110 TL3UK | 3-51L.UK 1.500C 110
3-52UK 1.500C 110 head-on, /s vehicle offset
353 UK 1,500C 110 nose % offset, at 10°
Note: C =car

Table 1-3; Test Matrix - TL3.UK

Car
UK Test Designation Total Test Mass  [Impact Speed|  Approach angle and
Velocity (kg) (km/h) location of impact point,
Class see Figure 2-1
Additional | 2-51.UK 1.500C 80 head-on, centre
Test
20 TL2 All tests m NCHEP's current TMA test matrix (contamed
within NCHEP 350} must be completed. This includes any
optional tests for which the test velicle is defined as a “pick up’.
If the current TMA test matrix includes a 1,500kgz vehicle test.
the additional 2-51 UK test stated above is no longer required.
Note: C = car
Table 2-4: Test Matrix — TL2 NCHRP (USA)
Car
UK Test Designation Total Test Mass  |Impact Speed| Approach angle and
Velocity (kg) (Em/h) location of impact podint,
Class see Figure 2-1
Additional | 3-51.UK 1.500C 110 head-on, centre
Test
110 TL3 All tests m NCHFP's current TMA test matrix (contamned
within NCHEP 350 must be completed. This includes amy
optional tests for which the test velicle is defined as a “pick up’.
If the current TMA test matrix includes a 1, 300kg vehicle test,
the additional 3-51. UK test stated above is no longer required.
Note: C=car

Table 2-5: Test Matrix — TL3 NCHRP (USA)




TG4-002-12
TECHNICAL SPECIFICATION DRAFT
SPECIFICATION TECHNIQUE PrCEN/TS XXXX: 2013
TECHNISCHE SPEZIFIKATION

Englsh Verson
Truck Mounted Attenuators

New European TMA Legislation from TG4....
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EN 1317
50 km/h

80 km/h
100 km/h
110 km/h

Performance speed level

NCHRP 350 & MASH

e 50 km/h
e 70 km/h
e 100 km/h
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EN 1317

1500 kg (3307 lbs)

Jehicle welght

oQ

NCHRP 350

820 kg (1807 Ibs)

2000kg (4409 Ibs)

MASH

2270 kg (5004 Ibs)
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TG4 - Developing European testing criteria ror TIMAS

J

Performance speed level

e 50 km/h
e 80 km/h
e 100 km/h
e 110 km/h

Impacting vehicle weight

2000kg (4409 Ibs)
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I'muck Mounted Attenuators
Vi
Unprotected Trucks
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These products do get hit and have
already helped to save hundreds of
lives around the world.




Workzone safety —1— TRINITY

Thank you for listening




