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THE ABC’S OF TMAS
OCTOBER, 2012
CORDOBA, ARGENTINA




TMASs can make almost any work truck safer

Some are bigger challenges than others!
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Since the introduction of the
TMA in the Cate 1970’s...

Over 50,000 Unitg are in uge
TAougands of Civeg RAave Geen gsaved
Mandatory in many stateg and
countrieg for a variety of applications



Truch Mounted Attenuators (TMAS)...

Cragh cughion attaclied to 6ack of work vehlicle
Reduce damage to impacting and protective velicle




Truch Mounted Attenuators (TMAS)...

Same onergy abgorbing principles
ag stationary cragh cushiong
€venly and gradually digsgipate
Rinetic onergy of impact
Prevent impacting vehicle from
underviding truck



*.

SIS SNNAS




Timelofithe
Evenitiand

e UEE nE
D ec el@ifatieih
S eyl







ol )
ok
-

sl




M™ILL .»n>"”,‘__cn ’

—

) horizomt







$ II |||..-

J =) | m—
— 77i_\:“ :
= (T ’
F % ;L—Mfﬁ”\ :

THE I\/IOTORIST THE TRUCK DRIVER

s
THE TRUCK



TMA Applications




TMAg ARE USED FOR A VARJIETY OF
APPLICATIONS AROUND
THE WORLD




Work Zone Elements

Traffic Space
Buffer Space
| (lateral)
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Advance Warning Area | Transition Area | Buffer Space Work Space Termination Area
< tells traffic what to —»<— moves traffie»<— (longitudinah»<+—— is set asidle ——»«— lets traffic resume—»
expect ahead out of its provides for workers, normal driving
normal path protection for equipment and
traffic and material storage
workers
e« Activity Area
is where work takes place




Protective Vehicles
Used to shield workers and

eguipment in worg area




Protective Vehicles

When thege vehicleg are uged in a gtationary
operation, they are called

Barvier Vehicleg




Stationary Work Area
Qutside Lane Closure

Short duration
project (< 1 hour)

Work Space

T

Intervening Space

Barrier VVehicle
with Attenuator






Protective Vehicles

When thege vehlicleg are uged in a moBile operation,
they are called

SRadow Velhlicles
"\ aavtutuiine - 4




Mobile Operation
On Shoulder

ork Vehicle
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Shadow Vehicle
with Attenuator






Mobile Operation
On Two Lane Road

Work \Vehicle

Shadow Vehicle
with Attenuator
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Regardless of the type of truch or the
application, worg zone workers

gshould always tafe ROULAHEAD

into congideration.
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So what is ROUAHEAD ?
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SHADOW '\IEHICLEl WITH TMA

fl TMA
O ONLdZ5 — 2 5
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SKID DISTANCE
Y TMASs do NOT affect rollahea




Roll-Akead Digtance Factorg

NOTE: TMA DOES NOT AFFECT
ROLLAHEAD DISTANCE




Roll-Akead Digtance Factorg

NOTE: TMA DOES NOT AFFECT
ROLLAHEAD DISTANCE

BUT THESE
FACTORS DO
Angle of impact e
Vehicle waoight & gpeod ~ =
Pavement conditions —
Brake engagemeont




Role-Ahead Digtances for Shadow Vehicleg - Metric

Weight of Weight of Impacting Vehide to be Contained*
Shadow Vehide  Prevailin
{moving) speed {(km/h) 2,040 ky 4,536 kg 6,804 kg 10,886 kg
96-105 30m 53m 69 m 84 m
4,536 kg 80-88 30m 46 m 53m 60 m
/1 23 m 36m 38m 46 m
96-105 23 m 46 m 53 m 69 m
6,804 kg 80-88 23m 38m 46 m 53m
/2 15m 30m 30m 30 m
96 -105 23 m 30m 46 m 53m
10,886 kg 80 -88 15m 23m 30m 46 m
72 15m 23m 23m 30m

Nofte: Distances are appropriate for shadow vehicles speeds up to 25 km/h

*Weights of typical vehicles:

Mid-size automobile — 2,250 1bs

Full-size automobile — 3,500 lbs

Loaded 3/4-ton pickup truck — 6,000 lbs

Loaded 1-ton cargo truck — 10,000 1bs

Loaded 4-yard dump truck — 24,000 Ibs Source Note: Humphrey/Sullivan Report



Role-Ahead Digtances for Barrier Vellicleg - Metric
Weight of Weight of Impacting Vehicle to be Contained*

2,040 ky 4,536 kg 6,804 kg 10,886 kg

Barrier Vehicle Prevailin
{stationery) speed (km? h)

96-105 15m 0m 46 m 60 m

4,536 kg 80-88 8 m 23m 30 m 46 m
77 8 m 15m 23m 30m

96-105 8§ m 23m J0m 46 m

6,804 kg 80-88 8 m 15m 23m 30m
72 8 m 8 m 15m 23m

96-105 8 m 15m 23m 30m

10,886 kg 80-88 8 m 8 m 15m 23m
72 8 m 8 m 8m 15m

*Weights of typical vehicles:

Mid-size automobile — 1,020 kg
Full-size automobile — 1,500 kg

Loaded 3/4-ton pickup truck — 2,750 kg
Loaded 1-ton cargo truck — 4,500 kg

Source Note: Humphrey/Sullivan Report Loaded 4-yard dump truck — 11,000 kg






TYPICAL TMA COMPONENTS




TYPICAL TMA COMPONENTS




TYPICAL TMA COMPONENTS




TYPICAL TMA COMPONENTS







TMA TESTING



NCHRP 360
MASH
UK IMee"7éests
EN 13717




NCHRP 360

MASH
UK iMee" 7es71s
€N 1317




NCHRP 360 TMA Tegts

Uses same Occupant Rish criteria



NCHRP 360 TMA Tegts

Uses same Occupant Risk criteria
Tests are run at 70 /4 (TL-2)
or 100 ¢m/4 (TL-3)



NCHRP 360 TMA Tegts

Uses same Occupant Risk criteria
Tegts are run at 70 fm/ 4 (TL-2)
or 100 ¢m/4 (TL-3)
Protective Test Vehicle must weigh
19,842 06s (9,000 kg) +/- 6%






NCHRP 360 TMA Tegts

Uses same Occupant Righ criteria
Tegts are run at 70 fm/ 4 (TL-2)
or 100 ¢m/4 (TL-3)
Protective Test Vehicle must weigh
19,842 06s (9,000 kg) +/- 6%
Two mandatory tegtg (60 & 57)



T = il
TESTS 50 & 51 P

VEHICLE LMee BLOCK VEHICLE
_ Figure 2-1(a). Head-on Centre Impact
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% NCHRP 350
; DES 820 kg vszsitclse(-)head on

- w
B e Protective vehicle up
against concrete wall

Dig Test 51

— - 2000 kg pick up truck-
St ——nor- head on




NCHRP 360 TMA Tegts

9,000kg +-5°%

OFFSET =0

TEST NOS. 50 AND 51

Note: TMA vehicle is up against a
concrete wall during light car test



Test simulates impacts into very large vehicles




Small car impact Is the worst case scenario







NCHRP 350, TL-2 Testing

Test 2-51
(2000 kg, 70 km/h, O degrees, Ctr.)




NCHRP 360 TMA Tegts

Uses same Occupant Righ criteria
Tegts are run at 70 fm/ 4 (TL-2)
or 100 ¢m/4 (TL-3)
Protective Test Vehicle must weigh
19,842 06s (9,000 kg) +/- 6%
Two mandatory tegtg (60 & 57)
Tegtg 62 & 63 are optional



TESTS 50 & 51 = =V e

TEST 52 . - - B3 /’
OPTIONAL ' | L

VEHICLE LMCC BLOCK VEHICLE

Figure 2-1(b). Head-on, ¥5 Vehicle Offset

TEST 53 S WP SR | g
OPTIONAL = il 7

LMCC BLOCK VEHICLE

Figure 2-1(c). Nose ¥4 Offset, at 10°
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NCHRP 350

MASH

UK "IMee"1éesrs
EéN 1317




MASH TMA Tegts

Will uge same tests ags NCHRP
360 plug 1600 kg test for staged
TMA Systems




MASH TMA Tegts

Will uge same tests as NCHRP
360 plusg 1600 kg test for staged
IMA Systems
Tests are run at 70 /4 (TL-2)
or 100 ¢m/4 (TL-3)




MASH TMA Tegts

Will uge same tests as NCHRP
360 plusg 1600 kg test for staged
IMA Systems
Tests are run at 70 /4 (TL-2)
or 100 ¢m/4 (TL-3)

ALC tegts are mandatory




MASH TMA Tegts

Manufacturer will decide weight
for heaviest and lightest host
truck for Tegt 60, 61 and 52
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MASH TMA Tegts

Manufacturer will decide weight
for heaviest and lightest host
truck for Tegts 50,61 and 52
Test 63 will Ge run with lightest
weight host vehicle




MASH TMA Teogt

b

O 0 DES TEST NO. 53

Run with lightest weight host vehicle






NCHRP 360
MASH

UK IMee"7éesrs

EN-1317




UK "IMECC"Tests

Protective Tegt VeRicle musgt weigh miningumn
10,000 &g (22,500 £63)




UK "IMECC"Tests

Togt Level 2 tegts required:

2-50.UK 900C 80km/h head-on, centre
2-51.UK 1,500C 80 km/h head-on, centre
2-52.UK 1,500C 80 km/h head-on, 1/3 vehicle offset
2-53.UK 1,500C 80 km/h nose Vs offset, at 100




UK "IMECC"Tests

Tegt Level 2 tegtg reguired:

2-50.UK 900C 80km/h head-on, centre
2-51.UK 1,500C 80 km/h head-on, centre
2-52.UK 1,500C 80 km/h head-on, 1/3 vehicle offset
2-53.UK 1,500C 80 km/h nose Vs offset, at 100

Or:

Complete ALL NCHRP 350 Tests at 70 km/h (TL-2)
PLUS
2-51.UK 1,500C 80 km/h head-on, centre




UK "IMECC"Tests

Tegt Level 3 tegtg reguired.:

2-50.UK 900C 100 km/h head-on, centre
2-51.UK 1,500C 110 km/h head-on, centre
2-52.UK 1,500C 110 km/h head-on, 1/3 vehicle offset
2-53.UK 1,500C 110 km/h nose Vs offset, at 100

Or:

Complete ALL NCHRP 350 Tests at 100 km/h (TL-3)
PLUS
2-51.UK 1,500C 110 km/h head-on, centre




UK "IMECC"Tests

Uses NCHRP 360 Occupant Righ Criteria






NCHRP 360
MASH
UK IMee"1esrs

€N 13717




EN 1317 TMA Tegts

Criteria ig 8till in development.
Plan ig to Aave criteria in place By
end of 2072






NON CRASH TMA Tegts

eCorrosion Test (Salt Spray)






NON CRASH TMA Tegts

eCorrosion Test (Salt Spray)
*Moisture Test






NON CRASH TMA Tegts

eCorrosion Test (Salt Spray)

Moisture Test
*Vibration Test (40 hours up/40 hours down)









NON CRASH TMA Tegts

eCorrosion Test (Salt Spray)

Molisture Test
*Vibration Test (40 hours up/40 hours down)
Field Testing (Durability)



ypicalshiVASinzfielditesting
g 0allast







This will be
Finished in
about five
more
minutes...


http://www.worth1000.com/view.asp?entry=8572&display=photoshop
http://www.worth1000.com/view.asp?entry=8572&display=photoshop
http://www.worth1000.com/view.asp?entry=8572&display=photoshop



http://www.worth1000.com/view.asp?entry=8572&display=photoshop
http://www.worth1000.com/view.asp?entry=8572&display=photoshop
http://www.worth1000.com/view.asp?entry=8572&display=photoshop

A variety of TMASs are available today







A variety of TMAs are
available today
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MANY OF THE NEW TMA
DESIGNS ARE TRAILER
MOUNTED TMAS
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HOW DOES A
CUSTOMER KNOW IF
A TMA WILL
WORK ON HIS TRUCK?



Worksheet for U-MAD TMA

DESCRIBE MODEL/STYLE/TYPE? (IF KNOWN)
UNDERRIDE STYLE? (IF KNOWN)

PHONE

|| (GATE WIDTH)

Air Chambers, Pintle Hitches, Solid Plates,
Frame Tapers & so forth may affect TMA
Installation — Consider the implications

PLEASE PROVIDE:

BARRIER \SYSTEMS
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The weight of the host

vehicle Is Important

To get NCHRP 350 performance, a
vehicle should be 19,842 pounds
9,000 kg) +/- 5%




By testing the light weight car with
the truck up against the wall, a TMA

passing NCHRP 350 has shown that
It will perform with heavier vehicles
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If a lighter weight truck is used, the
occupant risk criteria can be
Improved. However, the light weight
truck could affect maneuverability.




If a lighter weight truck is used, the
occupant risk criteria can be
Improved. However, the light weight
truck could affect maneuverability.




If a lighter weight truck is used, the
occupant risk criteria can be
Improved. However, the light weight
truck could affect maneuverability.







L % ﬁjd‘w We can
% 8 Save mallions
e of lives.

DECADE OF ACTION FOR
ROAD SAFETY 2011-2020

www.decadeofaction.org




WEAR. BELIEVE. ACT.

DECADE OF ACTION FOR ROAD SAFETY 2011-2020




UN Decade of Action for
Road Satety 201 1-2020







Insanity is doing the same thing over and over again

and expecting different results.
- Albert Einstein (attributed)
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KNOWLEDGE
P plus

A PRUDENCE v

equals




THE PEOPLE DRINKING WATER
FROM THE WELL SHOULD ALWAYS
REMEMBER TO THANK THE
PEOPLE WHO DUG THE WELL

CHINESE PROVERB
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