Big Rig Rescue

In September 18 & 19 2009 | had the chance tostruct at the “Big Rig Rescue” learning
symposium held in Nisku, Alberta. The other two led instructors were Billy Leach Jr.

from North Carolina, USA and George Klemm from Vanouver Island, B.C.

There were 65 attendees from all over Western Canadwvho participated in this

two-day experience. The first morning was four hots of theory discussing large vehicle
anatomy and construction, challenges for rescuersprrect cribbing applications and load
bearing equipment specifically designed for the agation. There was also a day and a
half of working with simulated large truck accidents involving passenger vehicles. We set
up three scenarios that the students rotated througand spent 3-4 hours each learning the
proper methods on how to approach, stabilize, liftthen extricate the patients from crushed
wreckages. The scenarios were designed to be twddidirst the students would deal with
the situation as though the incident happened onaral highway outside of a city
jurisdiction and responding with their own departmental resources, then with the
assistance of a heavy wreaker tow truck that arriveé on scene after a certain length of time.

Over the next few issues we will look at the progra content and what the attendees
learned over the two days including large vehiclelassifications, anatomy, construction,
arrival hazard control, stabilization, disentanglenent, pt removal from the crushed
passenger vehicle and the cab of the truck. In thienal issue, a knowledge exam will be
included with the correct answers accessible on tHe~IC website.



Crashes involving large trucks are a serious trafft problem. According to the National
Highway Traffic Safety Association (NHSTA)every year for the last 10 years there has
been an average of 5000 large trucks involved intkd crashes, 100,000 involved in injury
crashes and since the late 1970’s 12-13 percentatiftraffic related fatalities were the result
of a crash involving a large truck in North Americaalone.

Analysis of geometrical data was used to analyze oavehicle crashes involving large
trucks. The data suggests that the driver of the pEsenger vehicle may have contributed to
the crash more than the driver of the large truck.However, a speed limit of 100 kilometres
an hour or more, poor weather and curved roads sigficantly increased the likelihood of
both rollover and jackknifes of large trucks. Driver fatigue and inattentiveness were also
listed as factors in crashes for both drivers. Keepr mind that this information is not
referenced here to suggest that drivers of eitheatge or smaller vehicles are more at fault
than the other but merely to share statistical crals information.

Let’s start with the different types of large vehides and put them in to weight
classifications. The weight of large trucks can diér greatly but are basically categorized as
being medium or heavy. Class 3,4 and 5 are consi@el medium duty trucks and have a
gross vehicle weight rating (GVWR) of anywhere beteen 4,500 kg (10,000 Ibs) and 8,844
kg (19,499 Ibs) Class 6,7 and 8 would fall into theeavy duty truck category and their
(GVWR) would fall between 8,845 kg (19,500 Ibs) anabughly 15,000 kg (33,001 Ibs) and
above. There are a number of different truck desigg; a common one is the straight truck.
These are built on a solid frame and not designea tpull a trailer, a lot of these trucks have
two to three axles. Next we have the specialty tris that are designed for a particular
purpose. Some examples of these types of trucks vidibe concrete haulers, dump trucks,
heavy wreckers and fire trucks.

Another common type of truck would be the semi-trder combination. It is estimated that
60% of trucks on our main highways are semi-trailes. They consist of a truck known as
either a bobtail or a tractor and can have two or hree axles. The average weight of a
tractor minus the trailer will weigh between 8100 kg (18,000 Ibs) to 9900 kg (22,000 Ibs)



(20mdernational Lone Star)
Cabs of these large vehicles are either called arogentional or a cab-over unit; the
conventional being the most popular design today ishere the cab is located behind the
hood and engine. The hood and front fenders are ually moulded in plastic or fibreglass
because of the complex aerodynamic shapes. The ftdrumper may be stamped and drawn
from steel or aluminium, or it may be moulded in pastic and backed with a steel
substructure where as the cab-over is positioned ale the engine. The cab-over design or
flat-nose tilts forward to gain access to the engexcompartment for maintenance and
repair. Construction of either cab styles uses stealuminium and fibreglass and a new
lightweight product called Metton for aerodynamics,with the roof being one of the weaker
components of the cab in general usually consistirg two lightweight ribs surrounded by
light gauge material. Mounted on the roof area wilbe a fairing usually made of fibreglass
or Metton, an air-conditioning unit, air horns and possibly a GPS locater.
Windshields are made of typical laminated safety giss that is surrounded by a thick
rubber gasket, standard tempered glass is used ftihe side windows and in the doors.



(By removing the thin rubber bead in the middle & the gasket the window will fall out)

Seats for the driver on newer trucks are poweregneumatically to raise and lower seating
adjustment by depressing buttons on the side of theeat cushion or a pull/push button
underneath the seat. A tip for rescuers, if you ar@einsure which button will move the seat
up or down choose the red one.



(The red button pictured here raises or loers the driver's and passenger’s seats)

The truck cab doors are built somewhat stronger tan passenger vehicles with heavier
gauge steel, the hinges are either a piano stylengie (which may be made of stainless steel
in newer models) that runs the length of the doorrostandard passenger vehicle type
hinges.



(These piano style hinges run the lethgof the door and are stainless steel)

The latching mechanism for large truck doors are loated in the centre of the door as one
would expect but because of the height of the velteg the door handle is placed in an easily
accessible position at the lower corner of the door

Most long haul semi units have what's known as aetper, this allows the other drivers to
lie down and rest if the number of driving hours isto exceed the legal limit a driver can
operate a large semi-truck. The sleeper unit is siply a compartment mounted behind the
cab that can have upper and lower bunk bed style egping arrangements for one or more
people. Inside decor can be very basic or it mayalwe more elaborate luxuries such as a
microwave oven, wall mounted television, closet cqrartments, sinks, fridges, toilets and
even a shower. Typical construction will be a multude of materials ranging from steel,
fibreglass, sheet metal, aluminium stud walls, woqgdabric and plastic. Breaching the walls
of these sleeper units could lead to some problenfighe above-mentioned appliances are
mounted on the walls. Access is more common via tieab but some will have access doors
on the driver and passenger side of the unit.



(It is highly anticipated that there will be casudties in crashes involving long haul semi
trucks with a sleeper unit if occupants are sleepiginside the compartment.)

Because of the long haul nature of semi trucks artie high fuel demands required to
supply the diesel engine, they may have up to twduaminium fuel tanks a.k.a. as saddle
tanks, these tanks can have a capacity of anywhefr®m 200 - 600 litres (50-150 gallons) on
board. The placement of these tanks can be on eithg&de of the truck in various locations.

Electrical system requirements are most commonly 1@r 24-volt batteries wired in parallel

to each other housed in aluminium or metal batterypoxes and can be found directly under
the doors and will often be used as a step into tloab. A battery shut off switch on a few of
the new trucks can be found on the side of the ba&tty boxes so rescuers should keep an eye
out for this handy option.



(Battery box under drivergloor used as a step into the cab)

(Battery Shutoff switches on sonmewer models 2010 Kenworth T660)



(12 volt Batteries wired in paralldocated directly under drivers door)

Typical compressed air brake systems are the mosbmmon with larger trucks.
Components of this system include air tank reservas, supply lines, air chambers a.k.a
piggy backs chambers, with large springs that mechmacally engage the brake drum or disc
under each axle in case of loss of air etc.

Air ride suspension is very common which utilizesléxible air inflated rubber bags know as
bellows; these are attached to the truck axles whemetal leaf springs would normally be
found. This system allows for a much smoother ridghe air pressure within the bag is
monitored electronically and adjusted to accommodat the weight of the load and changing
road conditions.

One or more trailers can be attached to the tractarcommon names for these multiple
trailer units are often referred to as B-trains orsuper B’s. A variety of different trailers
you will encounter are flat beds, end dumps, box &ilers for hauling regular cargo, product
haulers called dry bulkers, fuel tankers, reefer orefrigeration units, lowboys for hauling
heavy equipment.



(Triple axle End Dump trailer usedor hauling road-building material)

A complete tractor-trailer unit can legally weighup to 36,360 kg (80,000 Ibs) and up to
62,500 kg (138,000 Ibs) if special permits are issit Products that are commonly
transported are pressurized and non-pressurized ligids, corrosive materials, compressed
gases and cryogenics to name a few. With that beisgid, the metal used to construct these
trailers will vary considerably. A box trailer a.k.a. van trailer used for hauling product for
example, will be constructed of relatively lightergauge metal such as an aluminium stud
frame with wood and thick insulation lining the ingde of the trailer.



(Thermo King refridge unit a.k.a “Reefer” used for meat & produce and runs on a
separate diesel fuel tank located underneath theailer)

A Refrigeration unit will be of similar constructi on on the outside but will have spray foam
insulation and fibreglass sheeting on the inside i a ribbed aluminium floor. Whereas a
compressed gas tanker will weigh considerably mor@nd be constructed of heavy gauge
steel with piping and other components and also hawlacards attached indicating its
hazardous content. Livestock trailers would be andter challenge for rescuers not only with
the distinctive construction and the ability to chaage and section the interior of the trailer,
but because of the unique nature of the cargo; livanimals. (Incidents that involve livestock
trailers are to be handled in a certain way and wllbe addressed in a detailed article at a
later date)



(Metton skirting reduces the wind resistance and ssists with lower fuel consumption)

One important design change to notice, because ofederal mandate to reduce diesel fuel
consumption by 6% over the next two years trailer mnufactures are installing fibreglass
or Metton skirting underneath trailers to reduce drag and wind resistance.

With this in place fuel tanks that are installed tothe underside of the trailer that supply the
refrigeration units will no longer be visible to the unsuspecting rescuer.



Most of the new trailers on the road today also hawair-ride suspension components. Since
a semi-trailer rests on top of a tractor it has a lgh centre of gravity, which makes it less
stable than a straight truck rigid vehicle.

The tractor is coupled to the trailer through a pivot point, known as the fifth wheel, which
is bolted on to the top of the tractor chassis ab@the rear axles. The fifth wheel has a large
steel plate that can pivot and adjust to the heightf the trailer that mates with a king pin
and is then locked with two steel jaws once engatje Most trailers have landing gear near
the front to allow it to free stand when uncoupledrom the tractor. To raise and lower the
load there is a gearbox attached to the landing ge#hat has two speeds, slow or fast with
different gear ratios, by pulling out the crank hardle or pushing it in will allow for

different mechanical advantages. The landing gearan come in handy for supporting or
raising the trailer in an emergency situation for rescue.

(Lamdy gear on a box trailer)

To add braking power to the trailer, Glad hands ae coupling devices used to connect the
service and emergency airlines from the truck to th trailer. The couplers have a rubber
seal, which prevents air from escaping. To connettie glad hands, the operator presses the
two seals together with the couplers at a 90° angle each other. A turn of the glad hand
attached to the hose will join and lock the couples. The service airline is colour coded blue
and the emergency airline is red. For flexibility @ the lines when the trailer is turning the
lines themselves are attached to a flexible polellsd a “pogo stick”. An electrical link is
made between the tractor and the trailer through acable called a "pigtail." This cable is a



collection of wires in a single sleeve. Each wir@untrols one of the electrical circuits on the
trailer, such as running lights, brake lights and tirn signals.

(Pogo stick, Gl&thnds and trailer wiring)

This should give the readers a basic understandingf anatomy and construction of the
common large vehicle and trailers on the roads toda It is important to understand and
learn the new technologies, materials that exist Wi large trucks. Rescuers should visit
your local truck dealerships and see first hand thehanges that have taken place in truck
and trailer design to get a through understanding bwhat you will be dealing with on your
roads and highways.

In the next issue we will focus on arrival, hazaratontrol, stabilization, and extrication
operations.

In the mean time, keep safe!

~Randy Schmitz






