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Introduction 

6
B

uses com
bine high occupancy loads, lim

ited pathw
ays 

for egress, and involvem
ent of passengers w

ith lim
ited 

m
obility 

6
P

otential for injury, loss of life, and financial loss is 
significant in event of a fire 

6
Thoroughly investigating bus fires is critical to 
understanding ignition sources  preventing future fires 

6
C

ase studies w
ill be presented from

 each of the m
ost 

com
m

on categories of bus fires: electrical system
s, w

heel 
level system

s, and engine com
ponent failures 
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Introduction 

6
B

etw
een 1999-2003, an average of 6 bus fires per day in U

S
 

6
R

ate of bus fire claim
s at Lancer Insurance has risen since 

2007 

6
Fatalities due to fire are rare 
6

E
stim

ated that 95%
 of incidents have no associated 

injuries/fatalities 

6
N

FPA estim
ates betw

een 2999-2003, bus fires resulted in an 
average of $24.2 m

illion annual property dam
age 

6
M

ost origin locations are electrical system
s, w

heel level 
system

s, and engine com
partm

ent failures 

6
M

ost contributing initiation factors could be addressed through 
pre-operation inspection and proper m

aintenance 
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E
lectrical S

ystem
 

Failures 
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E
lectrical S

ystem
 Failures 

6
E

stim
ated to account for ~20%

 of fires reported betw
een 

1995-2008 

6
Typically due to: 

6
C

urrent O
verload 

6
H

igh R
esistance C

onnections 

6
E

lectrical A
rcing 

6
C

om
m

ercial vehicles contain m
ore w

iring harnesses and 
therefore have m

ore potential for electrical system
 

failures 
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C
ase S

tudy: A
rcing D

ue to C
hafing 

6
Six school buses involved in overnight fire 

6
B

ased upon relative dam
age and burn pattern, origin narrow

ed to buses 
2-4 

6
B

us 2 and 4 had m
ore significant suspension sagging on driver’s side 

and significant arcing/separation of prim
ary pow

er cables 

6
N

o evidence of prim
ary battery cable faulting forw

ard of battery box on 
buses 2 and 4   1         2         3           4              5                   6 
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C
ase S

tudy: A
rcing D

ue to C
hafing 

6
B

us 3: 
6

B
urn dam

age throughout 
engine com

partm
ent  

6
M

ost considerable suspension 
sagging 

6
E

lectrical activity observed 
w

here 3 pow
er cables enter 

engine com
partm

ent near 
front left leaf spring 

6
A

rcing at prim
ary pow

er cable 
w

here it passed p-clam
p on 

left hand side rail 
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C
ase S

tudy: A
rcing D

ue to C
hafing 

6
D

eterm
ine that fire resulted from

 electrical arcing of the 
pow

er cables routed through the P
-clam

p of bus 3 

6
R

esulted in ignition of plastic/elastom
ers 

6
N

o evidence of electrical arcing near battery box 

6
A

s a result, inspections of fleet w
ere perform

ed 

6
P

-clam
ps on battery cable runs from

 the battery box to 
the engine w

ere replaced w
ith plastic blocks and zip-ties 

6
C

hanges resulted in significant reduction in reported fires 
due to chafing of the battery cables 
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C
ase S

tudy: P
oor G

round C
onnection 

6
School bus in operation w

hen driver lost engine pow
er 

6
Fire observed on left side of engine com

partm
ent 

6
A

fter the fire, the parking brake cable w
as inoperative 

6
Stainless steel high pressure pow

er steering hose had signs of 
significant resistive heating 
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C
ase S

tudy: P
oor G

round C
onnection 

6
P

arking brake cable m
elted from

 body to transm
ission-

m
ounted parking brake  

6
B

+ battery cable had evidence of fault activity 

6
B

+ battery cable pinched at hold dow
n bolt and insulation w

as 
chafed through 
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C
ase S

tudy: 
P

oor G
round 

C
onnection 

6
S

ufficient ground not 
achieved betw

een body 
and prim

ary ground at 
fram

e (highly corroded 
connection at ground 
stud on fram

e rail) 

6
C

hafing of B
+ battery 

cable resulted in 
significant fault current, 
w

hich flow
ed through 

alternative paths to 
ground 

6
A

s a result, new
 

procedures w
ere 

established for 
inspecting and 
m

aintaining ground 
cables 
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W
heel Level  

S
ystem

s 
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W
heel Level S

ystem
s 

6
B

etw
een 1995-2008, 20%

 of reported bus fires occurred 
at brakes, 16%

 at tires, 10%
 at bearings 

6
Typically due to: 

6
U

nderinflated tires (duals) 

6
B

rake failures 

6
W

heel bearing failures 

6
C

om
m

ercial vehicles are subjected to m
ore frequent 

operation in m
ore severe conditions and are therefore 

m
ore susceptible to failure 
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C
ase S

tudy: 
B

rake Failure 
due to 
A

ccessory 
Failure 

6
P

aratransit in service 
w

hen fire initiated at right 
rear w

heel 

6
B

us equipped w
ith 

w
heelchair lift 

6
B

us in operation several 
hours before sm

oke 

6
Tw

o days prior, bus w
as 

taken out of service for 
com

plaints of rear 
brakes dragging 
6

R
ear calipers and pads 

replaced, brake system
 

bled 
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C
ase S

tudy: B
rake Failure due  

to A
ccessory Failure 

6
Left rear: rotor bluing, friction m

aterial degradation 

6
R

ight rear: tires partially consum
ed, m

ore significant bluing of 
brake com

ponents and degradation of friction m
aterial 

6
Front brakes undam

aged 
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C
ase S

tudy: B
rake Failure due  

to A
ccessory Failure 

6
B

us w
as equipped w

ith brake interlock system
 that applied the 

rear brakes w
hen the w

heelchair lift door w
as open 

6
Testing ruled out m

echanical problem
 w

ith brake interlock 
system

 

6
B

rake interlock system
 tested on sim

ilar buses  
6

D
oor could be latched w

ithout com
pletely closing 

6
D

oor sw
itch rem

ained activated and brakes rem
ained applied 

6
D

eterm
ined that im

properly closed door allow
ed door sw

itch to 
rem

ain active w
ith brakes applied w

hile bus w
as in operation 

6
A

s a result, all w
heelchair lift doors and interlock system

s w
ere 

properly adjusted and are now
 inspected regularly 
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E
ngine C

om
partm

ent 
Failures 
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E
ngine C

om
partm

ent Failures 

6
E

stim
ated to account for ~30%

 of fires reported 

6
Typically due to: 

6
Failure of com

ponents 

6
Failure of fluid or electrical routing 

6
Lubrication or bearing failures 

6
C

om
m

ercial vehicles w
ith large engines and m

ore 
accessories, and w

hich are used for prolonged service in 
harsh conditions, are m

ore susceptible to failure 
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C
ase S

tudy: 
C

om
pressor 

C
lutch B

earing 
Failure 

6
C

ut-aw
ay paratransit in 

service for ~6 hours 

6
B

us parked for 5 
m

inutes, then restarted 

6
D

river lost ability to turn 
steering w

heel and 
heard flapping noise 
under hood 

6
D

river then heard 
popping noise under 
hood 

6
S

m
oke observed from

 
engine com

partm
ent, 

em
anating from

 left side 
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C
ase S

tudy: C
om

pressor  
C

lutch B
earing Failure 

6
C

ircular m
elt pattern on air cooler charge 

6
C

lutch bearing race fused to com
pressor 

6
C

om
pressor body displayed incipient m

elting 

6
C

lutch bearing com
pletely destroyed due to friction 
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C
ase S

tudy: C
om

pressor  
C

lutch B
earing Failure 

6
A

ir com
pressor clutch failure resulted in fire 

6
B

earing failure caused significant heat generation 

6
Therm

al dam
age prohibited determ

ination of first ignited 
m

aterial 

6
P

rior to fire, bus w
as serviced for alternator and junction block 

replacem
ent  

6
Technician heard noise from

 air conditioning com
pressor 

6
Technician placed out-of-service placard on bus but didn’t 
subm

it new
 w

ork order prior to leaving for the day 

6
S

hop m
anager saw

 original w
ork had been com

pleted and 
no new

 w
ork order w

as issued, so he released the bus w
ith 

the failing clutch assem
bly 
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R
are C

ircum
stance  

Fire 
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C
ase S

tudy: 
B

us Fire D
ue to 

E
nvironm

ent 

6
Tw

o buses parked 
outside school in 
N

ovem
ber (w

eek 
follow

ing D
S

T end) 

6
S

eat began sm
oking and 

caught fire 

6
A

nother seat also 
sm

oldering 

6
E

xem
plar bus parked in 

sam
e location, 

pyrom
eter indicated 

m
aterial tem

perature 
rose to 320F before bus 
w

as rem
oved 
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C
ase S

tudy: B
us Fire D

ue to 
E

nvironm
ent 

6
S

chool had added new
 tinting m

aterial to w
indow

s, w
hich 

increased reflected intensity 

6
S

unlight concentrated onto buses, causing increase in 
tem

perature 

6
E

nd of D
S

T changed angle of sun at the tim
e buses w

ere 
parked 

6
S

eat m
aterial confirm

ed to m
eet FM

V
S

S
 302 

6
B

uses prohibited from
 parking in area im

pacted by reflection 
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C
onclusions 

6
U

nderstanding how
 bus fires typically ignite can lead to 

m
ethods of reducing contributing factors 

6
M

ost bus fires are avoidable 

6
Thorough inspection and proper m

aintenance can address 
potential issues before fire incidents occur 

6
A thorough inspection should include ensuring all com

ponents 
and auxiliary system

s are adjusted and m
aintained properly 

6
P

reventative m
easures w

ill help ensure m
illions of 

passengers travel safely to their destinations 
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