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1.0 Introduction: C101 Causal Unit Type

The high level analysis of vehicles in general for vehicle defects showed a high correlation of the
defect type and the vehicle type, which is expected since certain defects apply only to trucks.
The Causal Unit analysis given immediately below establishes that: (1) the most over-repre-
sented vehicles are heavy trucks (as we might expect), but (2) the highest frequency is in the Pas-
senger Cars and SUVs, which are the most UNDER-represented.

x

ol File Dashboard  Filters - 5 X

Analysis  |mpact Locations Tools  Window  Help

43 2012-2016 Alabama Integrated Crash Data w Vehicle Defect A Ed B 1/ 1/72M2 12/31/2016

Order: | Max Gain v | | Descending w Suppress Ferc-Valued Rows

[SE Cﬂ_d Unit (CU) Type] Subset Subset Other Cther Odn‘:ls Max Gain v
Frequency Percent Frequency Percent Ratio
3 E Trac Trailer 825 550 11453 1.76 3129 561.373
Pick-Up (Four-Tire Light Truck) 3310 2206 122158 1875 1177 457231
E Single-Unit Truck (2-f%de/6-... 274 183 5110 0.78 2329 156.377
E Single-Unit Truck (3 Ades o 153 125 2251 0.35 3725 141186
Mataorcycle 159 133 5588 0.86 1.547° 70.375
E Truck {6 or 7) with Trailer 102 068 1420 022 3023 69314
Mator Home/Recreational Ve... 56 0.37 302 0.05 8.056 49.045
E Other Heavy Truck (Cannat 39 026 619 0.09 2737 24752
E Tractor/Doubles 2 014 161 0.02 5667 17.254
E 4-Wheel Off Road ATV 27 013 525 0.08 2234 14915
P Cther Truck™ 18 012 326 0.05 2399 10.456
E Cargo Van {10000 Ibs or Le... a3 0.59 3402 052 1124 3692
E Passenger Van 50 033 1750 0.27 1.214 8758
E Cther Light Truck (10000 1b... 10 0.07 226 0.03 15922 4738
Station Wagon 54 0.36 2234 0.34 1.050 2577
E Other Passenger Vehicle 17 on 630 010 1172 2459
E Cther Bus (Seats More than... 13 0.09 214 012 0.694 -5.737
E Wan or Mini-Van 13 0.87 6450 1.00 0.877 -18.338
E Mini-van 233 1.55 1212 1.86 0.8357 -46.003
E Unknown Type of Maotorize... " 0.07 5973 0352 0.080 -126.487
E Sport Utility Vehicle (SUV) 2642 1761 125956 15.32 091" -257.272
Fassenger Car 6691 4455 342245 5250 0.845 -1186.840 ] Sort by Sum of Max Gain
0 Ge = & | [[] Display Filter Name
2012-2016 Alabama Integrated Crash Data
C101: Causal Unit (CU) Type
60
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:
=
&
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Matorcycle E 4-Whes| Off Road ATV ‘Station Wagon EML‘I;‘\K;c[i;l‘;in\L);‘P:S
C101: Causal Unit (CU) Type




This demonstrates that Passenger Cars and SUVs are getting the high number of vehicle defect
crashes not because they have more defects per vehicle, but because of their sheer number on the
roadway.

This led to the decision to separate passenger cars from large trucks in this analysis because con-
sidering them simultaneously would produce confusing results, with some vehicle defects result-
ing from the cars and others almost exclusively from the trucks. To solve this problem, two sep-
arate runs were performed, where the subdivision is based on C101 — CU Unit Type and C501
Vehicle 2 Type. Specifically, the display below indicates how “large trucks” were defined for
this study.

= .NI of the following are true (AND)
=8 0_r1e or more of the following are true [OR)
[~ One or more of the following are true (OF)

- 2012-2016 Alabama Integrated Crash Data:
- 2012-2016 Alabama Integrated Crash Data:
- 2012-2016 Alabama Integrated Crash Data:
- 2012-2016 Alabama Integrated Crash Data:
- 2012-2016 Alabama Integrated Crash Data:
- 2012-2016 Alabama Integrated Crash Data:
- 2012-2016 Alabama Integrated Crash Data:
- 2012-2016 Alabama Integrated Crash Data:
-One or more of the following are true (OR)

- 2012-2016 Alabama Integrated Crash Data:
- 2012-2016 Alabama Integrated Crash Data:
- 2012-2016 Alabama Integrated Crash Data:
- 2012-2016 Alabama Integrated Crash Data:
- 2012-2016 Alabama Integrated Crash Data:
- 2012-2016 Alabama Integrated Crash Data:
- 2012-2016 Alabama Integrated Crash Data:
- 2012-2016 Alabama Integrated Crash Data:

Causal Unit (CU) Type is equal to E Single-Unit Truck: (2-Ade/6-Tire)
Causal Unit (CU) Type is equal to E Single-Unit Truck: (3 Ades or Less)
Causal Unit (CU) Type is equal to E Truck (6 or 7) with Trailer

Causal Unit (CU) Type is equal to E Truck Tractar Only (Bobtail)

Causal Unit (CU) Type is equal to E Tractor/Semi-Trailer

Causal Unit (CU) Type is equal to E Tractor/Toubles

Causal Unit {CU) Type is equal to E Tractor/ Triples

Causal Unit {CU) Type is equal to E Other Heavy Truck (Cannot Classify)

Wehicle 2 (V2) Type is equal to E Single-Unit Truck (2-fuxde/6-Tire)
Wehicle 2 (VZ) Type is equal to E Single-Unit Truck: (3 Axes or Less)
Vehicle 2 (VZ) Type is equal to E Truck (6 ar 7) with Trailer

Vehicle 2 (V2) Type is equal to E Truck Tractar Only {Bobtail)

Wehicle 2 (VZ) Type is equal to E Tractor/Semi-Trailer

Wehicle 2 (V) Type is equal to E Tractor/Doubles

Yehicle 2 (V2) Type is equal to E Tractor/Triples

Yehicle 2 (VZ) Type is equal to E Cther Heavy Truck (Cannot Classify)

1777 records selected by this filter.

Similarly, the display at the top of the following page shows how “passenger cars” were defined
for this study.

The goal of the two analyses was to determine the other attributes given in the crash report that
are correlated with vehicle defects. These are given in the Table of Contents above. Each of the
analyses will start out with a summary of the Causal Unit (CU) vehicle defects themselves (C222
CU Contributing Vehicle Defect). This is followed by a number of attributes that were consid-
ered to be relevant from the results.



- All of the following are trus {AND)
=- O_HE or more of the following are true {OR)
[=)- One or mare of the following are true {OR)

-One or mare of the following are true (OR)

- 2012-2016 Alabama Integrated Crash Data:
- 2012-2016 Alabama Integrated Crash Data:
- 2012-2016 Alabama Integrated Crash Data:
- 2012-2016 Alabama Integrated Crash Data:
- 2012-2016 Alabama Integrated Crash Data:
- 2012-2016 Alabama Integrated Crash Data:

- 2012-2016 Alabama Integrated Crash Data:
- 2012-2016 Alabama Integrated Crash Data:
- 2012-2016 Alabama Integrated Crash Data:
- 2012-2016 Alabama Integrated Crash Data:
- 2012-2016 Alabama Integrated Crash Data:
- 2012-2016 Alabama Integrated Crash Data:

Causal Unit {CU) Type is equal to Passenger Car

Causal Unit (CU) Type is equal to Station Wagon

Causal Unit {CU) Type is equal to Pick-Up (Four-Tire Light Truck)
Causal Unit (CU) Type is equal to E Van or Mini-Van

Causal Unit (CU) Type is equal to E Sport Lkility Vehicle (SUV)
Causal Unit {CU) Type is equal to E Mini-van

Vehicle 2 (V2) Type is equal to Passenger Car

Yehicle 2 (VZ) Type is equal to Station Wagon

Wehicle 2 (V2) Type is equal to Pick-Up (Four-Tire Light Truck)
Wehicle 2 (V2) Type is equal to E Van or Mini-Van

Wehicle 2 (V2) Type is equal to E Sport Lttility Vehicle (SUW)
Vehicle 2 (VZ) Type is equal to E Mini-van

13923 records selected by this filter.




2.0 Large Truck Analysis
2.1 C101 Causal Unit (CU) Type Analysis When Large Truck Involved

This comparison is between vehicles with defects against those without defects, restricted to
crashes that involved large trucks (on both sides of the comparison). Most of the two-vehicle
crashes involve a passenger car, since truck-truck crashes are rare. The following display indi-
cates the vehicle type for the unit that caused the crash. Large truck involvement is no implica-
tion that the truck caused the crash; but since both subsets were constrained to involve trucks, it
is reasonable that a relatively large number of the crashes would be caused by large trucks.

X
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o 2012-2016 Alabama Integrated Crash Data v Large Truck Involved AND Vehicle Defect “1'TEL 1/ 172012 1273172016

Order: | Max Gain v | Descending v | [+] Suppress Zero-Valued Rows Significance: | Cver Representation « | Threshald: 2.0 EI

C101: Causal Unit (CU) Type] Subset Subset Other Other Odds MaxGain CO60: Number Killed A
o Frequency  Percent Frequency  Percent Ratio e an CO061: Number of Railroad Trains

E Tractor/Semi-Trailer 825 4643 11453 338 1373 224 204 | | CO62: Has Railroad Crossing Number

E Single-Unit Truck (3 Ades o... 193 10.86 2251 665 1634 C080: CMV Involved

: - C081: E Has Truck Bus Supplement
E Truck {6 or 7) with Trailer 102 574 1420 1.3659" C101: Causal Unit (CU) Type
E Tractor/Doubles 2 118 161 043 24367 : C102: CU Non-Motorist Indicator

E Cther Heavy Truck (Cannot... 35 215 1.83 1201 . C103: CU Commercial Motor Wehicle Inc

E Single-Unit Truck (2-fde/6-... 15.42 15.08 1.022 : C104: CU Left Scene

E Mobile Home Transport C1058: CU Driver Age Range 1

C108: CU Driver Age Range 2

C107: CU Driver Raw Age

on 0.06 2007 / C108: CU Driver Race

0.39 035 1131 C109: CU Driver Gender

0.06 .02 2773 ] C110: CU Driver Residence Distance

C111: CU Driver License State

C112: CU Driver First License Class

0.08 0.06 1.003 : C113: CU Driver Second License Class

0.930 C114: CU Driver License Status

0.06 0530 ; C115: CU Driver COL Status

0.06 0389 C116: CU DL Restriction Violations #1
C117: CU DL Restriction Violations #2

008 C118: CU Endorsement Violations #1

0.06 - - C119: E CU Endorsement Violations #2

0.45 . . 3 C120: E CU Driver Employment Status

023 ; ] C121: CU Driver Condition

C122: CU Driver Officer Opinion Alcohol

C123: CU Driver Officer Opinion Drugs

287 - - . C124: CU Driver Alcohol Test Type Given ,

7.88 - - [ ] Sort by Sum of Max Gain

H

onm 0.00 0.000
on om 12705

E Mairtenance/Construction ...
Motor Home/Recreational Ve...
E Cargo Van (10000 lbs or Le...
E 4-Wheel Off Road ATV

Farm Equipment 0.06 0.02 2723
E Tractor/Triples

E Unknown Type of Motorize...
E Cther Bus (Seats More than...
E Passenger Van

Motorcycle

E Van or Mini-Van

E Truck Tractor Only (Bobtail)

E Mini-van

Pick-Up {Four-Tire Light Truck)
E Sport Ltility Vehicle (SUV)
Passenger Car

Blolo alala|almalo|alwlm o~
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2

00 ar & [] Display Filter Name

2012-2016 Alabama Integrated Crash Data
C101: Causal Unit (CU) Type

Frequancy

| | |
E Other Heavy Truck E Cargo Van (10000 lbs or Less) E Other Bus (Seats
{Cannaot Classify) More than 13}

101 Cageal it (010 Tune




The output above is ordered by Max Gain, which considers both the number of crashes in which
the unit was at fault (the first numerical column) and the over-representation (as measured by the
Odds Ratio). The Max Gain is the number of crashes that would be eliminate if there was some
countermeasure implemented that could eliminate its over-representation. In the first item list,
which has a causal frequency of 825 crashes, 224 of these could be eliminated if the effect of ve-
hicle defects was eliminated. This list enables motor-carrier professionals to determine which
vehicle types need the greatest emphasis when it comes to reducing their vehicle defects.

We will continue with the IMPACT results that had the highest total max gains, and also those
with the most practical significance.



2.2 C222 CU Contributing Vehicle Defect

This summary result (top of next page) was not produced to do an IMPACT comparison because
the control subset does not have defects, so the control items all came out to be zero. However,
this shows what defects this overall large truck analysis is considering; and it answers in general
the question of in general, what vehicle defects are being considered in the analysis given above.
Further per-vehicle-type analysis are easily obtained by a cross-tabulation of C101 by C222.
The following is a partial example of such a cross-tabulation. All of the vehicle types are in-
cluded, but the vehicle defect types are truncated at Fuel System.

a File  Dashboard  Filters Analysis Crosstab  Locations Tools Window Help

2012-2016 Alabama Irtegrated Crash Data v-LageTruck Involved AND Vehicle Defect C222 vl? 1/ 172012 ~ |12/3‘|f2ﬂ16 v Number Kille b H

Suppress Zero Values: Rews and Colmrs v | | Select Cells: &1~ Column: CU Contributing Vehicle Defect ; Row: Causal Unit (CU) Type

Trailer :
Hitch/Coupling Power Train Fuel System

] 2 1]

Pick-Up (Four-
Tire Light Truck) 0

EVan or Mini-Van 1]

E Cargo Van
(10000 Ibs or Les

E Sport Utility
Wehicle (SUV)

E Single-Unit
Truck (2-Lxle6-Ti
E Single-Unit
Truck (3 Axles or
E Truck (6 or 7)

with Trailer

E Truck Tractor
Only (Bobtail)

E Other Heavy
Truck (Cannot Cla




The display below gives the distribution of the vehicle defects that occurred in the vehicles given
in the analysis in Section 2.1. The table indicates that Tire Blowout/Separation is the highest fre-
quency, with Brakes, Wheels and Power Train following. Apparently Improper Tread Depth is
not as large a problem for large trucks as it is for passenger cars, as we will see in comparing this
output with the one given for cars in Section 3.2 below. We expect this is because of the contin-
ual inspections given to large trucks by FMCSA and the ALEA Motor Carrier unit.

X
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43 2012-2016 Alabama Integrated Crash Data v Large Truck Involved AND Vehicle Defect I TR 1/ 12012 12/31/2018

|Order:|MExGEiﬂ v | | Descending v|| [#) Suppress Zero-Valued Rows |5giﬁm; Over Represertation v| Threshold: 20 %]

c222: Cl! l_':untribuirgmide Defect] Subest Subest (Other Cther Odqg Max Gain = C222: CU Contributing Vehicle Defect
Frequency  Percent Frequency  Percent Ratio C0415: Primary Contributing Circumstant
0.00 0.000 1 C202: CU Contributing Circumstance
0.00 0.000 : C204: E CU Sequence of Events #1
CO017: First Harmful Event
C201: CU Vehicle Most Harmful Event
0.00 0.000 : C541: V2 Vehicle Most Harmful Event
0.00 0.000 . C019: E Most Harmful Event
0.00 0.000 { C023: E Manner of Crash
0.00 0.000 C563: V2 Estimated Speed at Impact
CH62: V2 Speed Limit
0o 0.000 573 V2 Point of Initial Impact
0.00 0.000 : C129: CU Vehicle Maneuvers
0.00 0.000 I C224: CU Estimated Speed at Impact
000 0.000 . C002: City
C040: Agency ORI

oo 0000 C223: CU Speed Limit
0.00 0.000 : C031: Locale
0.00 0.000 . C542: V2 Contributing Circumstance
0.00 0.000 1 C205: E CU Sequence of Events #2

C051: Number of Vehicles

C233: CU Point of Initial Impact
[+] Sort by Sum of Max Gain

3 E Tire Blowout/Separation N
Brakes 2752
Wheels 923
Power Train 574
Trailer Hitch/Coupling 540
Steering 439
E Improper Tread Depth 258

0.00 0.000

Suspension 23
E Body/Doors

E Tail Lights

Fuel System

Tum Signal
Windows/Windshield
E Headlights

E Mimors

Exhaust

E Cruise Control

0.00 0.000
0.00 0.000

0Olo | ololololo oo oo oo oo olo

0 0= & [] Display Filter Name

2012-2016 Alabama Integrated Crash Data
C222: CU Contributing Vehicle Defect

Frequency

Trailer Hitch/Coupling E Tail Lights
C222: CU Contributing Vehicle Defect




2.3 C219 CU Attachment

X
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43 2012-2016 Alabama Integrated Crash Data v Large Truck Involved AND Vehicle Defect “1'TEL 1/ 172012 1273172016

Order: | Max Gain v | Descending v | [+] Suppress Zero-Valued Rows Significance: | Cver Representation « | Threshald: 2.0 EI

C219: CU Attachment] Subest Subest Other Cther Odds MaxGain C210: CU Body (Passenger Cars Only)
- Frequency  Percent Frequency  Percent Ratio e an C211: E CU Owners State
» E Other Semi Trailer 1512 3730 2592 1.355* 163.423 | | €212 CU License Tag State
E Log Trailer 732 1210 157 2048 8526 | | ©213: CU Vehicle Usage

C214: E CU Emergency Status
E Large Liiity (2+ Ad 642 1189 351 1.828° 51628
rge Lkity {2+ Ades) C215: E CU Placard Required

Tanker 264 45 2% 23856 | | £216: E CU Placard Status
E Small Utility (1 Axe) 213 0.65 2.698° 19.512 | | C217: CU Hazardous Cargo
Other 248 471 139 1781 15,292 | | C218: E CU Hazardous Released
Double/Triple Trailer [ 2373 17.358

- C220: CU Oversized Load Requiring Pe
T s e L3 ] LEE C221: CU Had Oversized Load Permit
Mobile Home 0.23 49517 C222: CU Contributing Vehicle Defect
045 3547 X C223: CU Speed Limit
034 3001 ] C224: CU Estimated Speed at Impact
C225: CU Citation Issued
C226: CU Vehicle Damage
008 : 317 : C227: CU Vehicle Towed
0.84 . 0.663 -7. C230: CU Areas Damaged #1
0131 79, C231: ECU Areas Damaged #2

0674 C232: E CU Areas Damaoed #3
: [ | Sort by Sum of Max Gain

Camper Trailer
Boat Trailer

Pole Trailer 0.35 . 1.608
E Steerable Front Ade
Mot Applicable

Unknown

oo B B 8 R

&

]

8

None

0 & & [] Display Filter Name

2012-2016 Alabama Integrated Crash Data
C219: CU Attachment

Frequency

E Small Utility (1 Axle) Camper Trailer
C219: CU Attachment

The Attachment display above tends to show the causal vehicle use. The causal vehicle would
except in rare cases have a vehicle defect, although it might not be indicated in all crashes as the
cause for the crash. The above comparison is against the same types of vehicles but which did
not have defects. As an example, log trucks (second vehicle listed) had 7.32% of the defective
vehicle crashes, but only 3.57% of the non-defective vehicle crashes, creating an odds ratio of
over twice what would be expected (2.048). The Max Gain of 66.526 crashes represents the



number that could be reduced if the over-representation was eliminated (i.e., the Odds Ratio
somehow was forced to be 1; reducing the 7.32% to its expected value of 3.57%.

2.4 C051 Number of Vehicles

This attribute plays a large role in many of the attributes discussed in the following sections.
Single vehicle crashes are over-represented, as are all multi-vehicle crashes with three or more
vehicles. Two vehicle crashes are under-represented with 0.680 of the proportion that occurs in
non-vehicle-defect crashes. The Odds Ratio indicates that single vehicle crashes occur over
twice their expected proportion. These results are quite similar to those for passenger cars (Sec-
tion 3.3).

X
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43 2012-2016 Alabama Integrated Crash Data v Large Truck Involved AND Vehicle Defect “1'TEL 1/ 172012 1273172016

Order: | Natural Order v | Descending [+] Suppress Zerc-Valued Rows Significance: |Over Representation v | Thresheld: | 2.0 EI

C051: Number of Viehicles| Subset Subset Other Cther Odds Max Gai C040: Agency ORI ~
= Frequency  Percent Frequency  Percent Ratio e an €223 CU Speed Limit

» 7 . 5602 16.54 2.385° 407.133 | | C031: Locale

2 Vehicles 958 ! 26845 7925 0.630° _a5p.223 | | ©542:V2 Contributing Circumstance
3 Vehicles ] 237 1465 28,093 C205: E CU Sequence of Events #2

C051: Number of Vehicles

4 Vehicles : 204 050 1435 5288 | | ¢233: CU Point of Initial Impact
5 Vehicles . 51 2616 4325 | C010: Rural or Urban

& Vehicles 5 18 0.05 4796 1056 C511: V2 Driver License State
7 Vehicles 7 0.02 5447 1623 C028: Mileposted Route

C501: Vehicle 2 (W2) Type
5 Vehicles . 1 0.00 19.063 0.948 z‘ Sort by Sum of Max Gain

00 |ar & [] Display Filter Name
2012-2016 Alabama Integrated Crash Data

CO051: Number of Vehicles

Frequency
&

1 Vehicle 2Vehicles  3Vehicles 4Vehicles 5Vehicles 6Vehicles 7Vehicles  9Vehicles
C051: Number of Vehicles

10



2.5 C019 Most Harmful Event

The following was trimmed to exclude all events that had less than ten occurrences.

X
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43 2012-2016 Alabama Integrated Crash Data v Large Truck Involved AND Vehicle Defect “1'TEL 1/ 172012 1273172016

Order: | Max Gain v | Descending v | [+] Suppress Zero-Valued Rows Significance: | Cver Representation « | Threshald: 2.0 EI

C019: EMost Harmiful Event] Subest Subset Cther Odds Max C019: E Most Harmful Event
- Frequency  Percent Frequency Ratio Gain

b Collision with Cther Non-Fixed Object 223 1361 442 9533° 205.947
Overtum,/Rollover 232 1378 1931 . 2.304° 131.285
Fire/Explosion 13 778 195 I 12.880° 120.823
Vehicle Defect/Component Failure 118 7m 48 47133 115.496
Collision with Guardrail Face 48 285 I 4579 37516
Colision with Tree 339 ) 2485 34.103
Other Non-Collision 1.30 . 6.197 26.836
Collision with Ditch 244 I 2.245° 22745
Thrown or Falling Object 1.60 L 5.026° 21628
Cargo/Equipment Loss or Shift 1.50 . 2.589° 19.639
Collision with Cable Bamier 0.89 . 3.595 10.827
Collision with Concrete Barier . 2263 10,603
Separation of Units 065
Jackicnife ! 2083 8.864
Collision with Bridge Abutmant./Rail 065 . 1.586 4.063
Collision with Utility Pole . 1.062 0.988
Collision with Cther Fixed Object 125 . 0.254
Collision with Falling,Shifting Cargo 0.83 k 0.860
Collision with Vehicle in (or from) Ct... 143
Collision with Parked Motor Vehicle 244 . 0.438°
Collision with Vehicle in Traffic 3244 3 0.435°

[ | Sort by Sum of Max Gain

0 0o | & [[] Display Filter Name
2012-2016 Alabama Integrated Crash Data
C019: E Most Harmful Event

Frequency

T
| | | |
Collision with Guardrail Face Cargo/Equipment Loss or Shift Collision with Bridge Abutment/Rail Colliision with Parked Motor Vehicle
C01%: E Most Harmful Event

Red in the tabular portion of the output indicates that that Harmful Event had an over-representa-
tion of twice its expectation (odds ratio > 2) when compared to crashes for that harmful event
that were not caused by a vehicle defects. Clearly there are many harmful events whose proba-
bilities of occurrence are greatly increased by vehicle defects.

11



2.6 C023 Manner of Crash

For two-vehicle crashes, this gives an idea of how the two vehicles came together. But note that
a large plurality of crashes (44.09%) were single vehicle, much higher than expected. The same
is true for the non-collisions. An example of this might be where a defective tire caused a vehi-

cle to run off the road and the incident was reported even though no collision resulted.

X
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43 2012-2016 Alabama Integrated Crash Data v Large Truck Involved AND Vehicle Defect “1'TEL 1/ 172012 1273172016

Order: | Max Gain v | Descending v | [+] Suppress Zero-Valued Rows Significance: | Cver Representation « | Threshald: 2.0 EI

C023: EManner of Cras Subset Subset Cther Other C 3: E Manner of Crash
- Frequency Percent Frequency Percent

» Single Vehicle Crash (all types) 612 44.09 5057 15.89
Non-Collision 2m 14.48 563 177
Head-On {front to front only) 23 166 448 141
Angle Oncoming frontal) 17 122 408 128
Angle front to side) Opposite ... 24 744 234
Causal Veh Backing: Rearto ... 5 0.36 384 1.2
Angle front to side) Same Dir... 30 38
Sideswipe - Opposite Direction 17 122 363
Side Impact (30 degrees) 45 353 668
Side Impact (@ngled) 50 6.43 572
Rear End ffront to rear) 214 27.88
Sideswipe - Same Direction 106 764 2377 [ Sort by Sum of Max Gain

0 0o ar & [] Display Filter Name

2012-2016 Alabama Integrated Crash Data
C023: E Manner of Crash

Frequency

Non-Coliision Causzl Veh Backing: Sideswipe - Side Impact (angled) Sideswips -
Rearto Side Opposite Dirsction ‘Same Direction

C023: E Manner of Crash

12



2.7 C011 Highway Classification and Speeds

! File Dashboard  Filters Analysis |mpact Locations Tools Window Help

2012-2016 Alabama Integrated Crash Data v - Large Truck Involved AND Vehicle Defect v I ?n 1/ 1/2012 |12/31f2|}18 . Number Kille » | @
v| |Descending w ” Suppress Zero-Valued Rows Significance: Over Representation w | Threshold:| 2.0 Iél

| Order: ‘Max Gain

Subset Subset Other C008: Time of Day A
Fraquency Percent Froquengy  Uther Percent Odds Ratio MaxGan | | ~009: Data Source
76 4367 8576 2532 1.725% 326.124 | | CO10: Rural or Urban
318 1790 6151 1816 0986 P | CO11: Highway Class
C012: Controlled Access
Ca 163 917 3363 9593 0.924 -13.415
uty C013: E Highway Side
Frivate Property 15 084 334 284 0320 31897 | | co15: Primary Contributing Circumstant
State 308 1733 6520 19.25 0.801 -34.023 [ | C016: Primary Contributing Unit Numbe v
Muricipal 157 11.09 8371 2471 0.445° 242122 | 7 Sort by Sum of Max Gain
00 |=r & | Display Filter Name:
2012-2016 Alabama Integrated Crash Data- Filter = Large Truck Involved AND Vehicle Defect C222 vs. Large Truck Involved AND NOTt Vehicle Defect C222
C011: Highway Classifications
60.
4,0.
&
=
g
i
20-
0 I | I | I I T
Interstate Federal County Private Property State Municipal
C011: Highway Classifications

All other things being equal, it is expected that each Highway Classification will have the same
proportion of crashes as the defective vehicle-miles traveled on it over the course of the study.

In this case, Interstates probably have over twice the traffic of vehicle-miles (in this case by large
trucks) that might have vehicle defects. So the over-representation on Interstate highways is rea-
sonable. Also, tire blowouts tend to occur at higher speeds, as shown in the following cross-tab-
ulation of impact speeds by vehicle defect.
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File  Dashboard  Filters  Analysis

Crosstab

Locations Tools Window H

elp

2012-2016 Alabama Integrated Crash Data

Large Truck Involved AND Vehicle Defect C222

51 to 55 MPH

56 to 60 MPH

61 to 65 MPH
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2.8 C025 Crash Severity

B File Dashboard  Filters  Analysis  Impact Locations Tools Window Help

2012-2016 Alabama Integrated Crash Data ™ Large Truck Involved AND Vehicle Defect MEkd  aEH 12/31/2016

Order: v | | Descending v || [«] Suppress Zero-Valued Rows Significance: | Over Representation v | Threshold: 2.0 El

C|)25: Crash Severily . Subset Subset Other Odds Ratio Max Gain C0035: Day of Manth "
- Frequency Percent Frequency C408: CU Vision Obscured By

3 Fatal Injury 10 453 0757 -5763 | | C128: CU Vehicle Initial Travel Direction
Incapacitating Injury 457 1745 0.507 538 | | ©118: CU Endorsement Violations #1

C025: Crash Severity
Non- citating Inj 748 2560 0.9%0 :
on-Incapacitating Injury C218: E CU Hazardous Released
Possible Injury 388 2339 0562 53658 | | 221 CU Had Oversized Load Permit

Property Damage Only 26014 89.369 | | C046:ALDOT Region

v

A T AL T e b ] b

Unknown 764 - - [¥] Sort by Sum of Max Gain

0 0o | & | [[] Display Filter Name
2012-2016 Alabama Integrated Crash Data
'CO025: Crash Severity

Fraquency
3

I I I I
Fatal Injury itati B Possibie Injury Property Damage Only

CO025: Crash Severity

Crashes involving large trucks that caused by vehicle defects are much less severe than those
caused by other factors. We surmise that this is because the drivers can sense when something is
not quite right, and they slow down or stop to address the problem. Even if they only reduce
speed in anticipation of a potential problem, this can dramatically lower the severity of the crash.
Other studies have shown that the probability of a fatality approximately doubles for every 10
MPH increase in impact speed.

15



2.9 C208 CU Model Year

The age of the vehicle would definitely impact its chances for its containing defective compo-
nents. The model years begin to be significantly over-represented in1991, and this continues
through 2001, after which they become under-represented.

obl File Dashboard

Impact

Tools

Window  Help

2012-2016 Alabama Integrated Crash Data

v - Large Truck Involved AND Vehicle Defect

v|?n 11202 zarzns - [

| Order: Max Gain w|| [¥] Suppress Zero-Valued Rows |§g-iﬁca1ce: |Over Represertation v| Threshold: 20 [2]
C208: CUModdl Yez Subset Subset Other Other . . [C208: CU Wocer vear [
oo Frequency Percent Frequency Percert Odds Ratio Max Gain
1588 1 064 59 032 2008 5523
1385 17 038 142 0.46 2164 9144
1590 18 0.%3 135 043 2142 8531
1591 27 156 131 042 3725 19.752
1592 14 0.1 183 059 1383 3875
1593 27 156 270 057 1807 12062
1594 40 232 400 128 1.807 17.870
1595 50 250 547 175 1652 19.737
1596 50 348 583 187 1.860° 27745
1597 62 359 727 23 1541° 21778
1598 65 377 922 296 1274 13.990
1595 50 521 1158 37 1.405° 25933
2000 103 547 1483 475 1255 20.952
2001 95 550 1276 408 13467 24.404
2002 &0 348 1182 379 0917 5395 | []Sort by Sum of Max Gain
0 0o s & | [] Display Filter Name
2012-2016 Alabama Integrated Crash Data
C208: CU Model Year

10-
&
: 5
&

{].
1998
C208: CU Model Year

16



3.0 Passenger Vehicle Analysis
3.1 C101 Causal Unit (CU) for Passenger Vehicles Involved

The filter used to perform this study required that a passenger vehicle was either the Causal Unit
or the victim unit (Vehicle 2) in the cases that included two-vehicle crashes. Large trucks were
not excluded from consideration, but unlike the analysis above, there was no requirement for the
presence of a large truck in the crash. See the Introduction (Section 1.0) above for a formal defi-
nition of the particular vehicle type that had to be involved to qualify for these analyses.

2012-2016 Alabama Integrated Crash Data v - Passenger Types Involved AND Vehicle Defect v I"r’

| Order: | Subset Frequency v | | Descending v | Suppress Zero-Valued Rows |§g—iﬁcame: Over Representation v | Thresheld:| 20 [
C101: Causal Unit {CU) Type} Subset - Subset Cther Cther Odds Meze G C062: Has Railroad Crossing Mumber
o Frequency Percent Frequency Percent Ratio C080: CMV Invalved
Passenger Car 6691 48.06 342245 5348 0.899 -755.550 | | CO81: E Has Truck Bus Supplement
Pick-Up (Four-Tire Light Truck) 3310 277 122198 19.10 1245° [LF77Y) | C107: Causal Unit (CU) Type
C102: CU Non-Motorist Indicator
E Sport Liility Vehicle (SUV) 2642 18.58 125556 15.68 0.964 -58.545 ©103 CU Commercial Mator Vehicle Inc
E Tractor/Semi-Trailer 366 263 6560 1.03 2564 223268 | | 104 CU Left Scene
E Mini-van 233 167 12121 1.89 0.883 -30.728 | | C105: CU Driver Age Range 1
E Van or Mini-Van 131 0.94 6450 1.01 0.928 -10.209 | | C106: CU Driver Age Range 2
E Single-Unit Truck (2-de/6-.. 115 083 3587 056 1473 36.954 | | G107 CU Driver Raw Age
C108: CU Driver Race
E Single-Unit Truck (3 Ades or ... 90 0.65 1453 023 2847 58.386 C109: CU Driver Gender
Station Wagon 54 0.39 2234 0.35 1m 5.333 | | ©110: CU Driver Residence Distance
E Truck (6 or 7) with Trailer 50 0.36 911 0.14 2523 30.179 | | C111: CU Driver License State
E Cargo Van (10000 Ibs or Less) 44 0.32 2667 0.42 0.758 -14.028 | | C112-CU Driver First License Class
C113: CU Driver Second License Class
Mt K 027 1614 025 1.082 2833
orcycle C114: CU Driver License Status
E Other Heavy Truck {Cannot ... 27 0.19 462 0.07 2636 16.348 | | ~115: CU Driver COL Status
Mator Home/Recreational Vehi... 15 014 183 0.03 4772 15.018 | | C116: CU DL Restriction Violations #1
E Passenger Van 17 0.12 1285 022 0.564 -13.135 | | ©117: CU DL Restriction Violations #2
P Other Truck® I 0.08 246 0.04 2055 5648 C118: CU Endorsement Violations #1
- C119: E CU Endorsement Violations #2
E Other Passenger Vehicle 10 0.07 437 0.07 1.052 0.432 ©120° E CU Driver Employment Status
E Cther Light Truck (10000 Ibs... 7 0.05 178 0.03 1.807 3127 | | ©124: CU Driver Condition
E 4-Wheel Off Road ATV 7 0.05 177 0.03 1818 3.149 | | ©122: CU Driver Officer Opinion Alcohol
E Unknown Type of Motorized .. 7 005 5428 085 0.059 -111.102 | | ©123:CU Driver Officer Opinion Drugs
C124: CU Driver Alcohol Test Type Given
E Tractor/Doubl 6 0.04 68 0.01 4055 4520
factorodbies C125: E CU Driver Drug Test Type Given
E Other Bus (Seats More than ... 6 0.04 617 010 0.447 <7425 | | ©126: CU Driver Alcohol Test Results
3 E Cther Motor Vehicle 5 0.04 125 0.02 1.838 2.280 | | C127: E CU Driver Drug Test Results
P Van® 5 0.04 735 0.12 0.211 -11.079 | | ©128: CU Vehicle Initial Travel Direction
P Truck Tractor® 5 0.04 280 0.04 0221 1002 | | €129 CU Vehicle Maneuvers
C130: E CU Non-Motorist Maneuvers
E Mobile Home Transport 4 0.03 10 0.00 18.384 3782 ©201: CU Vehicle Most Harmful Event
E Truck Tractor Onby (Bobtail) 3 0.02 182 0.03 0.758 0560 | | c202:-cu Contributing Circumstance
E Motor Coach/Motor Home 3 0.02 38 0.m 3628 2173 | | ©203: CU First Harmful Event Location
E Other Motorized Cycle/Low ... 3 0.02 63 0.01 2.028 1520 | | C204:E CU Sequence of Bvents #1
C205: E CU Sequence of Events #2
Moped 2 0.01 55 0.01 1671 0.803
op C206: E CU Sequence of Events #3
E School Bus (Seats More tha... 2 0.01 191 0.03 0.481 2156 | | 207 E U Sequence of Events #4
E COther Small Bus (Seats 15or... 2 0.01 151 0.03 0481 -2.156 | | C208: CU Model Year
E Low Speed Vehicle 2 0m 43 0m 2138 1.064 | | C209: CU Make
P Commercial Bus™ 2 001 2 0.00 417 1521 | | ©210: CU Body (Passenger Cars Only)
C211: E CU Owners State
P Cther 2 0.01 375 0.06 0.245 £.159 ©212: CU License Tag State
E Maintenance/Construction V... 1 0.01 72 0.01 0.638 0567 | | ¢243: cU Vehicle Usage
v
E Other Vehicle Seating or M... 1 0.01 43 0.01 1.069 0.064 j\artb';r rS\um'_D?Ma;éaln”_ -
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The above was listed out in order of crash frequency, which is useful in determining patterns for
causal vehicles. The following is the same analysis, but in order of Max Gain. While pick-up
truck have the highest Max Gain, the over-representation leaders for this crash subset are the
large trucks despite the fact that they were to some extent excluded from the test subset. Despite
their over-representation, however, they account for a relatively small percentage of these
crashes — note that the combination of pick-ups and passenger cars adds up to over 10,000
crashes as compared to about 800 in the heavy truck category. The creation of the two subsets
being compared had no consideration at all for the causal vehicle type.

2012-2016 Alabama Integrated Crash Data v - Passenger Types Involved AND Vehicle Defect v I"]r’

Order: Max Gain v | | Descending v | Suppress Zero-Valued Rows Significance: | Over Representation v | Thresheld:| 20 =
C101: Causal Unit (CU) Type] Subset Subset Cther Other Odds Max Gain C062: Has Railroad Crossing Number
= Frequency Percent  Frequency Percert Ratio = san CO80: CMV Involved
Pick-Up (Four-Tire Light Truck) o 2377 122158 19.10 1.245% 651.222 [ | C081: E Has Truck Bus Supplement
E Tractor/Semi-Trailer 365 263 6560 103 2.564° b2l | C101: Causal Unit (CU) Type
C102: CU Non-Motorist Indicator
E Single-Unit Truck: (3 A 50 0.65 1453 023 2.847 58.386
2 fuck: {3 s or C103: CU Commercial Motor Vehicle Inc
E Single-Unit Truck (2-Ade/6-... 15 0.83 3587 0.56 1473 3695 | | ~104: CU Left Scene
E Truck: (6 or 7) with Trailer 50 0.36 m 0.14 2523 30.173 | | C105: CU Driver Age Range 1
E Other Heavy Truck (Cannot ... 27 0.19 462 0.07 2686 16.948 | | C106: CU Driver Age Range 2
Motor Home,Recreationial Vehi... 19 014 183 003 4772 15,018 | | ©107: CU Driver RawAge
. C108: CU Driver Race
P Cther Truck: 1 0.08 246 0.04 2.055 5.648 C109° CU Driver Gender
Station Wagon 54 0.39 2234 035 1m 5.333 | | ©110: CU Driver Residence Distance
E Tractor/Doubles 6 0.04 68 0.01 4055 4520 | | ©111: CU Driver License State
E Mobie Home Transport 4 0.03 10 0.00 18384 3782 | | C112 CU Driver First License Class
C113: CU Driver Second License Class
E 4-Wheel Off Road ATV 7 0.05 177 0.03 1818 3149
= C114: CU Driver License Status
E Cther Light Truck (10000 bs... 7 0.05 178 0.03 1.807 3127 | | £145: CU Driver CDL Status
Motorcycle 38 027 1614 025 1.082 2.883 | | C116: CU DL Restriction Violations #1
E Cither Mator Vehicle 5 0.04 125 002 1.838 2280 | | ©117: CU DL Restriction Violations #2
E Motor Coach/Motor Home 3 002 38 001 3628 2173 | | €118 CU Endorsement Violations #1
- - C119: E CU Endorsement Violations #2
P Commercial Bus 2 0.0 22 0.00 4178 1521 ©120: E CU Driver Employment Status
E Other Motorized Cycle/Low ... 3 0.02 68 0o 2028 1520 | | ¢121: CU Driver Condition
E Low Speed Vehicle 2 0.0 43 0m 2138 1.064 | | ©122: CU Driver Officer Opinion Alcohol
Moped 2 0o 55 001 1671 0.803 C123: CU Driver Officer Opinion Drugs
C124: CU Driver Alcohol Test Type Given
E Cther P Wehicl 10 0.07 437 0.07 1.052 0.452
SrTassenger Venick C125: E CU Driver Drug Test Type Given
E Cther Vehicle Seating Jor M... 1 0.0 43 0m 1.069 0.084 | | ~126: CU Driver Alcohol Test Results
3 E Maintenance,/Construction V... 1 0.0 72 0m 0.638 -0.567 | | C127: E CU Driver Drug Test Results
E Truck Tracter Orly (Bobtail) K] 0.02 182 003 0.758 0560 | | ©128: CU Vehicle Initial Travel Direction
P Truck Tractor" 5 004 280 0.04 0.821 1092 | | ©129: CU Vehicle Maneuvers
C130: E CU Non-Motorist Maneuvers
E School Bus (Seats More tha... 2 0.0 191 0.03 0481 -2.156 C201: CU Vehicle Most Harmful Event
E Other Small Bus (Seats 15or... 2 0.01 151 0.03 0.481 -2.156 | | ©202: CU Contributing Circumstance
P Cther 2 0.m 375 0.06 0.245 -6.159 | | C203: CU First Harmful Event Location
E Other Bus (Seats More than ... 6 0.04 617 0.10 0.447 7.425 | | ©204: E CU Sequence of Bvents #1
C205: E CU Sequence of Events #2
EV: Mini-Vz 13 0.94 6450 10 0.928 -10.209
anor Ainrvan C206: E CU Sequence of Events #3
P Van 5 0.04 735 012 0.an SN073 | | cop7ECU Sequence of Events #4
E Passenger Van 17 012 1385 0.2 0.564 -13.135 | | C208: CU Model Year
E Cargo Van (10000 Ibs or Less) a4 0.32 2667 042 0.758 14028 | | C209: CU Make
E Miri-van 233 167 12121 149 0883 30,728 | | ©210: CU Body (Passenger Cars Only)
- - C211: E CU Owners State
E Sport Litility Viehicle (SUV) 2642 18.98 125956 19.68 0.964 -58.545 €212 CU License Tag State
E Unknown Type of Motorized ... 7 0.05 5428 0.85 0.055 -111.102 | | ©243: cU Vehicle Usage
v
Passenger Car 6691 43.06 342245 5348 0.899" -755.550 j\grtb';r rS\um'_D?Ma;éalnn_ -
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3.2 C222 CU Contributing Vehicle Defect

Per-vehicle-type defect analyses are easily obtainable by a cross-tabulation of C101 by C222.
The following is a partial example of such an analysis. In this example the vehicle types are
truncated at E School Bus, and the vehicle defect types are truncated at Fuel System.

l File  Dashboard  Filters  Analysis  Crosstab  Locations  Tools  Window Help

2012-2016 Alabama Integrated Crash Data V-F‘asstmgerTyps Involved AND Vehicle Defect C222 vl? 1/ 172012 v 1263172006 v Number Killed

|
Column: CU Contributing Vehicle Defect ; Row: Causal Unit (CU) Type

Trailer . A
Hitch/Coupling Power Train Fuel System

Passenger Car 65

Station Wagon

Pick-Up (Four-
Tire Light Truck)

E Van or Mini-Van

E Sport Lility
Vehicle (SUV)

E Single-Unit
Truck (2-Axlef6-Ti
E Single-Unit
Truck (3 Axles or

E Truck (S or 7)
with Trailer

E Truck Tractor
Only (Bobtil)

E Other Light
(4l

o]
Truck
E Other Heavy
Truck (Cannot Cla

0000 Ibs
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The following is an inversion of the above cross-tabulation, which enables the viewing of all of
the vehicle defects for the vehicles that are listed across the top of the display, which are trun-
cated at E Truck (6 or 7) with Trailer.

a File  Dashboard  Filters  Analysis  Crosstab  Locations Tools Window  Help

2012-2016 Alabama Irtegrated Crash Data Passenger Types Involved AND Vehicle Defect M Ed

Suppress Zero Values: |Rows and Columns v || | Select Cells: [&] = Cdrm:CaBﬂlki(ClﬂTm;MCUCwﬁhﬁng'thehi

) Pick-Up (Four- ) E Cargo Van E Sport Utility | E Single-Unit E Single-Unit | ETruck (Sor7)
Passenger Car | Station Wagen ‘ Tire Light Truck) | EYan or Mini-Van | 40000 1bs or Les | Vehicle (SUV) | Truck (2-Axle/6-Ti | Truck (2 Awdes or | with Trailer

3001

561

RE]

7

E Mirrors

Trailer
Hitch/Coupling

8
1
7
26

34
2
]

Power Train

Fuel System

Exhaust 0

E Headlights 12

E Tail Lights

Turn Signal

Suspensicn

E Cruise Control

E Body/Doors

P Tires®

It is clear that brakes and tire defects produce the largest numbers. We will see below that tire
problems eclipse the braking issues when it comes to causing fatalities.
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ﬂ File  Dashboard  Filters  Analysis  Impact Locations Tools Window  Help

T 2012-2016 Alabama Integrated Crash Data W Passenger Types Involved AND Vehicle Defect «“1 TR 1 1202 12/31/2016

Order: Max Gain v | Descending v | [#] Suppress Zerc-Vzlued Rows Significance: |Cver Representation v Threshold: 1]

| U Contributing Vehicle Defect] Subset Subset Cther C205: E CU Sequence of Events #2 ~

Max Gain
Frequency Percent Frequency = En €206 E CU Sequence of Events #3

5764.000 | | C207: E CU Sequence of Events #4
3034.000 | | ©208: CU Model Year
C209: CU Make
C210: CU Body (Passenger Cars Only)
§78.000 | | c211: E CU Owners State
757.000 | | C212: CU License Tag State
soz2.000 | | ©213: CU Vehicle Usage
C214: E CU Emergency Status
C215: E CU Placard Required
C216: E CU Placard Status
147.000 | | ©217: CU Hazardous Cargo
129.000 | | C218: E CU Hazardous Released
129,000 | | ©219: CU Attachment
126.000 C220: CU Oversized I._oad Requmng.F'e
: CU Had Oversized Load Permit
98.000 U Contributing Vehicle Defect
80.000 - CU Speed Limit
56.000 1 CU Estimated Speed atImpact
53.000 : CU Citation Issued
- CU Vehicle Damage
50.000  CU Vehicle Towed
C230: CU Areas Damaged #1
C231: ECU Areas Damaged #2
C232. E CU Areas Damaged #3
C233: CU Point of Initial Impact
C301: CU Non-Motorist Prior Action
[ ] Sort by Sum of Max Gain

0 0 & & [] Display Filter Name

2012-2016 Alabama Integrated Crash Data
C222: CU Contributing Vehicle Defect

4 5764 4140
E Tire Blowout/Separation 3034 2175
E Improper Tread Depth 1561 11.21
Steering 578 .02
Wheels 544
Power Train 361
Trailer Hitch./Coupling 1.50
Suspension 1.10
Windows/Windshield 1.06
Fuel System 053
E Tail Lights 053
P Tires™ 0.50
E Headlights 0.70
E Body/Doors 0.57
E Mirors 0.40
Tum Signal 0.38
E Wipers 0.36
E Cruise Control
P Cargo 0.09
P Lights™ 7 0.05
Exhaust 0.04
P Restraint System 0.02

1561.000

264.000
153.000

olo|lo|lo|lo|lo|lolo o o o o o o olo|o|o| o|lo|lo|o

Frequency

Fuel System E Mirrors
C222: CU Contributing Vehicle Defect

The display above gives the distribution of all of the vehicle defects that occurred in the vehicles
given in the analysis in Section 3.1. This result was not produced to do an IMPACT comparison
because the control subset does not have defects, so the control items all came out to be zero.
However, this shows the distribution of the defects that this overall passenger car analysis is con-
sidering.
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3.3 C051 Number of Vehicles

This attribute plays a large role in many of the attributes discussed below. Single vehicle crashes
are over-represented, as are all multi-vehicle crashes with three or more vehicles. Two vehicle
crashes are under-represented with 0.675 of the proportion that occurs in non-vehicle-defect
crashes. The Odds Ratio indicates that single vehicle crashes occur over twice their expected
proportion.

n File  Dashboard  Filters  Analysis  Impact Locations Tools Window  Help

T 2012-2016 Alabama Integrated Crash Data W Passenger Types Involved AND Vehicle Defect «“1 TR 1 1202 12/31/2016

Order:  Natural Order v | Ascending [+] Suppress Zerc-Valued Rows Significance: |Over Representation v | Threshald:| 2.0 EI

C051: Number of Vehicles| Subset Subset Other M Gai CO045:ALDOT Area "
o ax 3ain
Frequency Percert Frequency C046: ALDOT Region

4 1 Vehicle 4472 135730 3273.932 | | C047: ADECAAHSO Region
2 Vehicles 4538 468247 3374793 | | ©048: Regional Planning Organization

C049: Has Coordinate
3 Veehicl 496 20892 . . 17.885
ces C050: E MapClick Used

4 Vehicles 073 4170 : QEZEMN | co51: Number of Viehicles

5 Vehicles 550 I . 6.163 | | C052: Number of Drivers Recorded

§ Vehicles 0.05 141 ! ; 3937 | | €053: Number of Persons Recorded
C054: Number of Motorists Recorded
C055: Number of Non-Motorists Record v
9 Vehicles 0.0 4 1 0913 [ ] Sort by Sum of Max Gain

7 Vehicles om 40 I . 1.130

0 0 & & [] Display Filter Name

2012-2016 Alabama Integrated Crash Data
C051: Number of Vehicles

Frequency
3

1Vehicle 2Vehicles  3Vehicles 4Vehicles  5Vehicles  6Vehicles  7Vehicles  9Vehicles
C051: Number of Vehicles
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3.3 C019 Most Harmful Event

The following is a listing of Most Harmful Events for those having 40 or more occurrences. The
effect of single-vehicle crashes accounts for most of the over-representations.

o5 File Dashboard Filters Analysis Impact Locations Tools Window Help

T 2012-2016 Alabama Integrated Crash Data W Passenger Types Involved AND Vehicle Defect «“1 TR 1 1202 12/31/2016

Order: Max Gain v | |Descending v || [+] Suppress Zerc-Valued Rows

C019: E Most Harmhul Evendl Subset Subsst Cther
- Frequency Percent Frequency

b Overtum./Rollover 6.74 19902
Vehicle Defect/Component Fai... 2T 215
Collision with Ditch 532 15408
Collision with Tree 5.98 21741
Collision with Other Non-Fixed ... 299 3979
Collision with Concrete Bamier 284 4334
Collision with Guardrail Face 219 4209
Collision with Other Fixed Object 226 5401
Fire/Explosion 151
Collision with Ltility Pale 255
Ran Off Road Right 1.85
Collision with Cable Bamier 1.04
Collision with Fence 133
Collision with Bridge Abutment.’ 104
Collision with Embankment

Ran Off Road Left

Collision with Sign Post
Cargo./Equipment Loss or Shift
Callision with Guardrail End
Collision with Culvert Headwall

Collision with Mailbox

Thrown or Falling Object

Collision with Other Post/Pole/...
Callision with Light Pole (Non-B...
Callision with Vehicle in {or from...
Record from Paper System
Collision with Parked Motor Ve...

Collision with Vehicle in Traffic ! k (] Sort by Sum of Max Gain
[ G | = & . [] Display Filter Name

2012-2016 Alabama Integrated Crash Data
C019: E Most Harmful Event

Frequency

B
| | | | |
‘Collision with Other Collision with Collision with Collision with ‘Collision with Light
Mon-Fixed Object Uility Pole Embzrkmart Guardrzil End Poiz {Non-Brezkaway)
1% F Mast Harmful Fuent
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3.5 C023 Manner of Crash

The following presents a summary of the Manner of Crash for passenger car vehicle defect
crashes. It gives insight especially into those crashes that did not involve just a single vehicle.
Non-descriptive values were removed from this display, including: Other, Non-Collision, Un-
known, and Record from Paper System.

! File  Dashboard  Filters  Analysis  Impact Locations Tools Window  Help

2012-2016 Alabama Integrated Crash Data Passenger Types Involved AND Vehicle Defect viTR:E 1/ 172012 123172016

Significance: |Over Representation v | Threshold: | 2.0 EI

C023: EManner of Cras Cther . C023: E Manner of Crash
o Frequency Max Gain

Single Vehicle Crash (all types) . 123060 X 2599.613
Head-Cn ffront to front only) ' 12178 | . 61.968
Angle Oncoming frontal) 13814 . X -65.352
Angle front to side) Same Direction 16143 X i -103.788
Angle front to side) Opposite Direction 17877 1 X -128.104
Rear End ffront to rear) X 234857 . -1049.193
Side Impact (angled) : 50779 . . -481.226
Side Impact (30 degrees) h6434 ! . -h26.402
Sideswipe - Same Direction X ; . -445 564
Sideswipe - Opposite Direction . 5656 ! . -30.480
Causal Vieh Backing: Rearto Side . 11550

Causal Veh Backing: Rearto Rear 5 [ Sort by Sum of Max Gain

D (o | & ﬁ | [] Display Filter Name

2012-2016 Alabama Integrated Crash Data
C023: E Manner of Crash

Frequency

Head-On (front Angle (front to Resr End {front to resr) Sids Impact (30 degraes) Sideswipe - Causal Veh Backing:
tofront only) side) Same Direction Opposite Direction ReartoRear

C023: E Manner of Crash
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3.6 C011 Highway Classification and Speeds

n File  Dashboard  Filters  Analysis  Impact Locations Tools Window  Help

o 2012-2016 Alabama Integrated Crash Data W Passenger Types Involved AND Vehicle Defect A4 & 1/ 1/2012 12/31/2016 »

Order: | Max Gain v | Descending v | [#] Suppress Zerc-Vzlued Rows Significance: |Over Representation v | Threshald:| 2.0 EI

C011: Highway Classihications Subset Subset Cther . C006: Day of the Week -
" Frequency Percent  Frequency MaxGain | | 0007: week ofthe Year
3 Interstate 2852 2048 I 1530.854 | | CO08: Time of Day
Courty 2112 15.17 : : 17.895 | | C009: Data Source
- C010: Rural or Urban
P Cther ! 001 . . 0674 C011: Highway Classifications
Federl 1999 1436 - 84.878 | | 'co12: Controlled Access
Private Property 210 . i -121.402 | | C013: E Highway Side
State 114147 , -171.488 | | C015: Primary Contributing Circumstan:

o nng = v
Muricipal 4437 257787 : 4171654 | FSr b Som o e Gain

0 0 & & [] Display Filter Name

2012-2016 Alabama Integrated Crash Data

C011: Highway Classifications

2

Frequency

o
=

I I L ! Iy
P Other® Federal Private Property Municipal
CO011: Highway Classifications

All other things being equal, it is expected that each Highway Classification will have the same
proportion of crashes as the defective vehicles on over the course of the study. This distribution
varies sharply from that of large trucks, especially in the Municipal road category. While Inter-
state highways still shows over twice the expected proportion, the proportion of total vehicle de-
fect crashes in Interstate highways is 20.48% for passenger cars, while it was over twice that at
43.67% for large trucks.
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Tire blowouts and tread depth issues tend to occur at higher speeds, as shown in the following
cross-tabulation of impact speeds by vehicle defect. This accounts for their increased severity,
which is covered in the next section.
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3.7 C025 Crash Severity
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The severities of vehicle defect crashes are not nearly as reduced (comparatively speaking) with
the passenger car subset as they were with large trucks. The difference in Fatal Injury is not sta-
tistically significant, and the increases in both Incapacitating and Non-Incapacitating injury types
are significantly higher in proportion than what is expected from the non-vehicle-defect group.
To analyze this attribute further, a cross-tabulation was run that analyzed the various severity
levels by the vehicle defect type, as given below.
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Clearly tire issues are the major factors for both severe injury and deaths. The two tire defects
are quite different in the way that they cause crashes. Tire Blowout/Separation is quite intuitive
in the way it would cause a loss of control. Improper Tread Depth, however, would usually have
other contributing factors, such as a wet road surface, speed, or both to result in the loss of con-
trol. Comparing these two, while there are about twice as many Tire Blowout/Separations, the
proportion of the most severe injury and fatal crashes are nearly identical. No doubt, tire issues
rise to the top concern of passenger car crashes. Brake defects are a distant second priority, al-
beit with a much higher overall frequency (5,764 for brakes as compared to the tire issues of
3,934 for blowouts and 1,561 for tread depth).
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3.8 C208 CU Model Year
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The significant over-represented model years are from 1982 through 2002. It is reasonable to ex-
pect that older vehicles would have more problems in this regard.
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3.8 Passenger Vehicle Tire Issues Further Analysis

The single vehicle defect highest killer was in tire issues. Over five years there were 3,034
crashes caused by blowouts/tire separation, and 1,561 crashes caused by tread depth issues over
the five years of the study (4,595 total for tire issues). While the cross-tabulation in Section 3.7
indicates that tread depth was a slightly higher cause of death with 28, as opposed to blowouts,
which has 24, there is no implication that the difference between these two numbers is statisti-
cally significant. The 52 tire defect fatal crashes resulted in a total of 60 fatalities (12 fatalities

per year).

These two tire issues account for almost 80% of the fatalities, and the next highest (brakes) had
only about 13%, with the remaining being distributed one-each among the other attribute values.
It is clear that tire issues are head and shoulders over all other vehicle defect issues when it
comes to passenger car fatalities.

This being the case, a subset was formed of the 4,595 defective tire cases in an effort to flush out

the demographics and focus in on the source of these problems. The following gives a summary
by severity as compared to all other crashes that occurred in the five year period.
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Notice that the proportion of Fatal Injury for these crashes is close to double what it is for all
other crashes. The two highest injury categories are also over-represented by about 60% higher
than expectation (58.8% and 66.3%). Thus, we can conclude that these are not minor problems,
and something should probably be done to address them, if nothing other than a PSA.

The following comparison for Primary Contributing Circumstances indicates that tire problems
are usually coupled with speed in order to create the crash problem.
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The vast majority of these crashes are single vehicle, as shown by the next display.
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Impact speed for these crashes is relatively high, further reinforcing the speed cofactor, and as
would be expected, they occur more in open country (rural areas).
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County roads are about as expected perhaps because it is difficult to travel these roads at too high
a rate of speed. Federal and State roads are under-represented in favor of Interstates.

The causal unit model year follows about the same as given above, with the older vehicles (up to
2004 for this subset) being over-represented. Driver ages that are over-represented are those
from 18-30 years if age. Wet roadways have about twice their expected number of crashes (we
suspect that further analysis will show this coming from the low tread tires as opposed to the
blowouts). Males are over-represented by about 24% higher proportion than expected. While
day of the week is close to the DUI pattern (over-representations on weekend days), the time of
day favors the two or three hours before the typical rush hours.
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4.0 Discussion on Potential Inspection System for Alabama

Most of the promotion of vehicle inspection systems within the states has been conducted in iso-
lation. If you consider the loss of one life and multiply it over the five year death toll of 68 fatal
crashes (about 14 per year), the cost of implementing a vehicle inspection system is indeed cost-
beneficial. What is not considered, however, is the downside of such an expenditure. Please see
general considerations for traffic safety investments that is given here in the left panel under the

title of “Optimal Traffic Safety Allocation” linked to here:

http://www.safehomealabama.gov/SafetyTopics/General TrafficSafety.aspx

The failure is one of not seeing the effect that saving these 14 lives per year is going to have on
failing to save even more of the average of 895 fatalities per year over the last five years. Advo-
cates (in all areas) often fail to see the downside of their actions, and as a result, traffic safety re-
sources will not produce the maximum savings of fatalities. Most traffic safety countermeasures
have several downsides, but one that is always present is the zero sum game of the total safety
budget, which any given program must deplete.

So, for example, if a given countermeasure costs $100,000 per year (for example) these dollars
will have to come from other traffic safety programs. It is not a matter of going to the general
fund; and even if it were, the same argument could be made, that this $100k should go to a coun-
termeasure that has a higher benefit to cost ratio.

The cost of most countermeasures is fairly easy to obtain; however, the benefits that any one of
them will produce is highly speculative, and we must turn to the traffic safety professionals to
estimate these benefits. There are a number of resources to this effect available from NHTSA
(e.g., Countermeasure that Work; https://www.nhtsa.gov/sites/nhtsa.dot.gov/files/812239 coun-
termeasures_8thed_tt.pdf").

Few studies of effectiveness have been performed for vehicle inspection systems for a variety of
reasons. But the major issue is in isolating the number of crashes that will be reduced by imple-
menting the program. “The program” itself is not at all defined, since there are variations in
every state that has implemented a program. So it is impossible to aggregate the results.

Please review the findings above. Recognize that large truck inspections are handled already by
FMCSA mandates. In essence, they already have an inspection system. So, we are mainly talk-
ing about the second half of the findings given above — those for passenger cars. The major
problem with passenger cars was found to be tires. Further analyses can and should be done if
programs to address this problem are to be developed. This can easily generate the target groups
and the demographics that should be employed to develop the most effective program.
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The big question that must be answered: is a full scale inspection system necessary to deal with
the issue of car tires. Could one be developed that just concentrated on these issues and perhaps
the third item, which was brakes? Would a PI&E program be just as (perhaps more) effective,
but at a fraction of the cost? Could tire providers be involved in not repairing tires that are prone
to be defective?

We are not prepared to answer these questions at this point; we feel that raising them is sufficient
to getting decision-makers thinking in the right direction. We urge decision-makers to consider
how many lives might be saved if the cost of implementing an inspection program were to be in-
vested in other more cost-effective countermeasures. We stand ready to provide additional infor-
mation to help them if they feel that such an effort would be warranted.

For more information on this subject from NHTSA and other sources, please see:
http://www.safehomealabama.gov/tag/defects-recalls/
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