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Introduction

For ease of reference, the following gives the subjects covered in this document in the order of
their occurrence (major section numbers).

1.0 Some high level statistics on CMVs to put the entire document in perspective.

2.0 Comparisons of CMV with Non-CMV Large Trucks, where Non-CMV are all large trucks
that are not classified as CMVs. This section gives an idea of where each of these subsets is hav-
ing their crash problems compared to the other.

3.0 All of the comparisons in this major section are crashes caused by CMVs (note filter name)
against all other crashes (Non-CMVs), including cars, non-CMV large trucks and all other motor
vehicles where a CMV was not the causal vehicle. The filter definition for this is given in S

4.0 See the five year comparison in Section 3.3. The results there indicate that 2019 had a sig-
nificant increase over 2016-2018. It was determined to eliminate 2020 from this analysis be-
cause the effects of COVID would make it non-typical. This section compares CMV-Caused
crashes in 2019 (test; red bars) against CMV-Caused crashes in 2016-2018 (control; blue bars) in
an attempt to surface any significant differences that may have caused the increase in 2019.

5.0 This section concentrated on the largest issue that was found in at least four attributes, and
that was Improper Lane Change (ILC). ILC in these four closely-related attributes were ORed
together to form the test subset. The control subset was all CMV Caused crashes. See Section
5.0 for details of filter creation.

6.0 This is a preliminary set of requirements that illustrate how the Selective Enforcement Assis-
tant (SEA) is envisioned to operate. This is a first step in the creation of these requirements.



1.0 CMV and Non-CMV Large Truck Crashes General Comparisons
1.1 CMV vs All Other Crashes Per Year

Comparing CMV crashes (red) against all other crashes (blue).
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CMV crash frequencies were over-represented in years 2018-2020 compared to non-CMV. The
total Max Gain for these three years is 523 crashes. The severity of these crashes was generally
lower than those of 2016 and 2017.



1.2 Non-CMV Large Truck Crashes by Year
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Large truck crashes of non-CMV trucks were also significantly higher in 2019 and 2020. They
were also over-represented in 2018, but not of statistical significance. Combining these three
years as we did above for CMVs indicates an additional 433 crashes over that which would be
expected compared to all other crashes.



1.3 CMV Crashes Top Primary Contributing Circumstances (PCC)

All items less than 200 crashes during the 5-year period were omitted from the display below.
Comparisons are between all CMV and all non-CMV involved vehicles.
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The significantly over-represented items that could be attributed to driver faults are (in order of
over-representation as measured by Max Gain): Improper Lane Change/Use, Defective Equip-
ment, Made Improper Turn, Cargo Fell or Load Shift, Improper Backing, Crossed Centerline,
Swerved to Avoid Vehicle and Over Correcting/Over Steering.




2.0 CMV vs Non-CMV Large Trucks

Comparisons above were against all other vehicles. Comparisons in this section will be against
the two types of trucks: CMV and non-CMV (both large trucks). The total number of CMVs in
the samples being compared were about three times the Non-CMV Large Trucks. The following
will be compared in this major section: (1) Severity, (2) Time of Day, (3) Rural/Urban, (4) High-
way Classifications, (5) First Harmful Event and (6) Manner of Crash.

2.1 Severity CMV vs Non-CMV Large Trucks
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CMYV and Non-CMV vehicles had a nearly-identical proportion of Fatal Injury crashes. How-
ever, the next highest serious severities were clearly over-represented by the CMVs. The only
cause that was postulated for this is that the CMVs were generally in service over a greater pe-
riod of time leading to greater exposure.




2.2 Time of Day CMV vs Non-CMV Large Trucks
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CMVs are working the early-morning hours more at twice their non-CMV counterparts for mid-
night to 12:59 AM an 2:00 AM to 2:59 AM. Several of the other Odds Ratios are very close to 2
in the very early morning, indicating some cause.



2.3 Rural-Urban CMV vs Non-CMV Large Trucks
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CMVs have a greater proportion of crashes in the rural areas probably because they spend more
of their time on the Interstates. This is shown by the next attribute as well.

2.4 Highway Classification; CMV vs Non-CMV
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Interstate highways have about 62.3% greater proportion of CMV than non-CMV traffic. CMVs
are also over-represented on Federal and State Roads with 0.160 and 1.132 greater than ex-
pected, respectively (see Odds Ratios).
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2.5 First Harmful Event CMV vs Non-CMV Large Trucks
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Considerable differences between CMVs and non-CMVs in first 10 items.
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3.0 CMVs vs All Other Vehicles

This will answer the question: what types of crashes do CMVs get into that are different from
those encountered by all other types of vehicles

All of the comparisons in this major section will be crashes caused by CMVs (note filter name)
against all other crashes (All Others), including cars, non-CMV large trucks and all other motor
vehicles where a CMV was not the causal vehicle. The filter called “CMV Causal Positive” is
defined as follows:

B Filter Logic: CMV Caused Positive — O >

| Logic Tree Logic Text

= O_ne or mare of the following are true {OR)
i 2016-2020 Alabama Integrated Crash Data: CU CMY Indicator is equal to Yes - CU is a CMY

23857 records selected by this filter,

Simply put, it just states that the causal vehicle in any crash included in the dataset will be a
CMV.
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3.1 County CMVs vs Non-CMVs (MaxGain > 40)

2016-2020 Alabama Integrated Crash Data ~ CMV Caused Posttive ~ 1% ]
‘ Order: |I'U'Ia: Gain v| |Descending ~ ” Suppress ZHD—\H" Significance: |O\rer Representation v| Threshald: 2.0 El
Subset Subset Other Other  Odds Max _ ~ C001: County ~
“requency  Percent “Treguency  Percent Gain C002: City
4 St Clair 241 227 5775 132 1722 | 226.862 C003: Year
Clebume 251 1.05 1954 026 3997 188205 C004: Month
. C005: Day of Month
Talladega 430 2M 9668 1.30 1.545 169.301 C008: Day of the Week
Macon 273 114 M 0.46 2476 162738 C008: Time of Day
Sumter 189 0.79 1124 015 5232 152878 C010: Rural or Urban
Tusealoosa 1426 598| 39780| 538| 1115°| 147585 COM-Highway Classifications
» C012: Controlled Access
Conecuh 200 D34 1758 024 3461 142 218 C013: E Highway Side
Butler 233 0.38 3N 044 | 2317 | 127.880 C045: Primary Contributing Circumstan:
Cullman 483 202 11222 1.51 1.339° | 122360 C016: Primary Contributing Unit Numbe
Lowndes 169 071 1620 022 3246° 116938 €017 First Harmful Event
C018: Location First Harmful Event Rel t
Jeffi 514 21.35 155301 2052 1.023 | 11312
ErEen C019: E Most Harmful Event
Limestone 356 143 2456 TA4] 13087 83829 CO020: E Distracted Driving Opinion
Dallas 223 0.53 4469 0.60 1.553° 79.380 C021: Distance to Fixed Object
Jackson 245 103 5245 07 1454° | 765442 C022: E Type of Roadway Junction/Feat.
Marion 151 063 2386 032 1969 74321 C023:E Manner of Crash
C024: School Bus Related
Marengo 115 0.50 1518 0.20 2435° T0.216 C025: Crash Severity
Fike 21 0.57 5101 069 1.409° &7.070 C026: Intersection Related
Escambia 190 0.80 3529 053 1.505° 63734 CO27: At Intersection
Cherokee 142|  060| 2475 033 1.785°| 62461 C028: Mileposted Route
: . C028: Mational Highway System
Chilton 232 053 085 068 1.358 53584 C030: Funclional Class
Monroe 108 045 1623 022 207" 5h 842 C032: Weather
Dekalb 215 0.50 5079 068 1317 51777 C033: Locale
W &7 028 676 0.09 1.084° 45275 C034: E Police Present at Time of Crast
- C035: Police Motification Delay
Washington i 032 1011 0.14 2370 44 510 C036: Police Arrival Delay
Choctaw 72 0.30 888 012 2523° 431462 C037: EMS Arrival Delay
Bibb 95 0.40 1646 0.22 1.796° 42103 C038: Adjusted EMS Arrival Delay v
Pickens a1 034 1305 018 193" 39081 w| []Sortby Sumof Max Gain
0 0o & @
2016-2020 Alabama Integrated Crash Data
CO001: County
3[].
oy
5 20-
g 10
L
0 i 5. ] 7 T
Cherokee Crenshaw Elmore
£ Conmbr
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3.2 City CMVs vs Non-CMVs (Max Gain >60)

- 2016-2020 Alabama Integrated Crash Data

w - CMV Caused Positive

T-IEX

‘ Order: |I'U'Ia: Gain vl |Descending v ” Suppress ZBI‘D—\JH" Significance: |O\rer Representation v| Thresheld: 20 2
Subsst  Subset Other Other  Odds Max ~ | | C001: County ”
& “requency  Percent “requency  Percent Gain C002: City
Birmingham 3281 13.76 85899 11.57 1185 | 520722 C003: Year
Rural Tuscaloosa 714 259 3263 111 2689 | 448477 C004: Month
C005: Day of Manth
Rural 5t. Clai 57 1.50 3662 0459 30340 239325
e =t e COOB: Day of the Week
Rural Jefferson 754 316 18013 243 1.303° 175.170 CUUT week Ofthe Year
Rural Clebume 222 093 1617 0.22 4272 | 170.039 CO08: Time of Day
Rural Greene 197 0.83 1073 015 5687 162360 C010: Rural or Urban
Rural Macon | ow| =#m 032 3p4s | 155778 COT1: Highway Classifications
C012: Controlled Access
Rural Talladeaa 285 119 4115 0.55 2155° | 152769 €013 E Highway Side
Rural Cullman 4 132 Lrr 0.70 1887 | 147642 C015: Primary Contributing Circumstant
Rural Sumter 162 [ 74 010 6803° 138.189 C016: Primary Contributing Unit Mumbe
Rural Mortgomery 251 1.05 3873 052 2014° 126352 CO17: First Harmful Event
C018: Location First Harmful Event Rel t
Rural Baldwi 335 1.40 6654 0.90 1.567 | 121.180
L miwn C019: E Most Harmful Event
Opelika 412 173 5320 1.26 1376 | 1125M C021: Distance to Fixed Object
Rural Conecuh 148 D62 1159 016 | 3341° | 109471 C022: E Type of Roadway Junction/Featt
Rural Etowah 168 071 244  032] 2244 93678 C023:E Manner of Crash
C024: School Bus Related
Rural Butler 148 D62 1764 024 2611 51.316 CO25: Crash Severity
Rural Limestone 243 1.02 4723 064 1.601° 91.231 C026: Intersection Related
Rural Escambia 148 D62 2015 0.27 2.286° 331.250 CO27: At Intersection
Rural Morgan 186 078 3460 047 167%| 74816 C028: Mileposted Route
C029: Mational Highway System
Rural Dekalb 139 058 2103 028 2067 71.422
e e C030: Functional Class
Rural Chitton 156 0.65 2775 0.37 1.745° 66.328 C032: Weather
Rural Autauga 141 0.59 2370 032| 1851"| 64842 C033: Locale
Rural Walker 158 070 1255 044 1 506" 53404 C034: E Police Present at Time of Crast
C035: Police Notification Delay
Rural Colbert 120 0.50 1795 0.24 2.080° 62319 C036: Police Arrival Delay
Rural Marion 9 033 306 012 3.126° 61.887 C037: EMS Arrival Delay v
Rural Manroe 76 032 B33 0.09 343 53731 v | [] Sortby Sum of Max Gain
8 | &
2016-2020 Alabama Integrated Crash Data
C002: City
15
&
& 10-
E 5 |
L 1 r L
D' | | I I
Demopolis Pisgah Spanish Fort Daphne
TN ke

Crashes tend to occur in the rural areas of the counties — they are designated as virtual cities.

14




3.3 Year CMVs vs Non-CMVs (all vehicle types)

B CARE10.2.1.3 - [[IMPACT Results - 2016-2020 Alabama Integrated Crash Data - CMV Caused Positive vs, Not CMV C... — O >

! File  Dashboard  Filters  Analysis  Impact Locations TJools Window  Help - 3 X
2016-2020 Alabama Integrated Crash Data ~ CMV Caused Positive ~ 1% ]

‘ Order: |Natura| Order v| Descending v ‘ [~] Suppress ZBI‘D—'\HI.‘ Significance: |D\ter Representation v| Thresheld:

Subset Subset Other Other  Odds Max C001: County A
Frequency Percent Frequency Percent  Ratio Gain
4603 19.29 151763 2044 0.544* | -274188
4654 19.51 152546 20.55 0.945" | -248.351
C005: Day of Month
5117 21.45 154959 20.87 1.028 | 137.102
CO0E: Day of the Week
5164 21,65 153754 20.72 1045 | 221542 | | ~oo7 Week of the Year v
4319 18.10 129254 17.42 1.035° | 163.835 | [7] Sort by Sum of Max Gain
0 &
2016-2020 Alabama Integrated Crash Data
CO003: Year
an-

20-
g
5
g
B Ti2

a- I | I I I I
2016 2017 2018 2019 2020
C003: Year

CMV crash frequencies were over-represented in years 2018-2020. The total Max Gain for these
three years is 523 over the three years. The severity of these crashes was generally lower than
those of 2016 and 2017.
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3.4 Day of the Week; CMVs vs Non-CMVs

B CARE10.2.1.3 - [[IMPACT Results - 2016-2020 Alabama Integrated Crash Data - CMV Caused Positive vs, Not CMV C... — >
I File  Dashboard  Filters  Analysis  Impact Locations TJools Window  Help - 3 X
2016-2020 Alabama Integrated Crash Data ~ CMV Caused Positive ~ 1% ]
‘ Order: |Natura| Order v| Descending v ‘ [~] Suppress ZBI‘D—'\HI.‘ Significance: |D\ter Representation v| Thresheld: 2.0 EI
C006: Day of the Week Subset Subsat Other Other  Odds Max C001: County A
e Frequency  Percent Frequency  Percent Ratio Gain C002: City
> Sunday 1098 460 73153 9.85 0.467" | -1252.909 | | CO03: Year
Monday 4084 | 1712 108570| 1436 1.192° | g59.174 | | CO04:Month
C005: Day of Month
Tuesday 4385 1840 110589 | 1490 1.235°| 834634 - D f th -
- Day of the Week
WEdrIESdE}’ 4335 1817 110580 14.50 1.2200 781.305 COo07: Week of the Year
Thursday 4758 18.02 115644 15.58 1.156" | 531.564 [ | COO08: Time of Day
Friday 4137 17.34 | 131082 17.65 0982 | 74801 || CO10:Rural or Urban v
MA44 - Uiakuweaw Mlaccificatinne
Saturday 1516 6.35 94758 12.76 0.458° | -1525.226 | ] Sort by Sum of Max Gain
0% e d
2016-2020 Alabama Integrated Crash Data
C006: Day of the WWeek
20-
g
s 10
€T
[
a- I I I I I 1 I
Sunday Manday Tuesday wednesday Thursday Friday Saturday
CO0E: Day of the Week

This distribution is as expected for truckers who work more during the week than on weekends.
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3.5 Time of Day; CMVs vs Non-CMVs

u CARE 10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - CMV Caused Positive vs. Mot .. — O >

File Dashboard Filters  Analysis  lmpact Locations Jools  Window  Help

2016-2020 Alabama Integrated Crash Data CMV Caused Positive

Order: | Matural Order ~ | Descending Suppress Significance: |COver Representation ~ | Threshaold:

Subset Subset Cither Cther  Odds Max C001: County ~
Trequency Percent -requency Percent Gain C002: City
12:00 Midnight to 1... 264 1.1 9195 1.24 0.853 | -31.49% || Co03: Year
1:00 AMto 1:53 AM 266 1.11 7520 101 1101 | 24331 | | G004 Month
C005: Day of Month
2:00 AM to 2:59 AM 255 107 5365 092 1156 | 34380
° CO06: Day of the Week
3:00 AM to 3:59 AM 326 1.37 55997 0.81 1.692° | 133275 | | coo7 week of the Year
4:00 AM to 4:59 AM 402 1569 5722 0.1 1.861° | 185976 | |G Time of Day
5:00 AM to 5:59 AM BEE 279 11784 159 1.759° | 287.293 | | ©010: Rural or Urban
6.00 AM ta 6:59 AM 955 400| 13287 283 1525°| azg74s || €O Highway Classifications
C012: Controlled Access
7:00 AM to 7:59 AM 1486 523 43738 589 1057 | 80397 | | ~o93: £ Highway Side
8:00 AM to 8:55 AM 1458 6.28 31630 476 1.474* | 48151 C015: Primary Contributing Circumst:
9:00 AM to 9:59 AM 1401 5.87 27863 375 1.564° | 505410 | | ©016: Primary Contributing Unit Num
10:00 AMto 10:59 .. 1548 649 | 32290 435 | 142" | 510300 | | €077 First Harmful Event
R C018: Location First Harmful Event R
11:00 AMto 11:59 ... 1682 7.05 35828 537 13147 | 402053 | | C o Harmiul Event
12:00 Moonto 12:5... 1730 7.25 43639 655 1.107* | 166.895 | | cgo0: E Distracted Driving Opinion
1:00 PMto 1:59 PM 1688 7.08 48150 5.43 1.091° | 140610 | | ©021: Distance to Fixed Object
2:00 PM to 2:59 PM 1743 731 52482 7.07 1033 | 56393 (| ©022: E Type of Roadway Junction/Fe
3.00 FMto 3:59 PM 1887 791 65845 887| 0892°| 229052 || €923 EMannerafCrash
- C024: School Bus Related
4:00 PMto 4:59 PM 1483 522 63940 3561 0722° | 571832 | | cooe: Crash Severity
5:00 PMto 5:53 PM 1327 556 63469 9.22 0603 | -373.330 C026: Intersection Related
5:00 PMto 6:59 PM 903 379 44794 503 | 0627 536539 | | CO27:AtIntersection
7.00 PM ta 7:59 PM 651 273 30593 412| 0662°| -332.163 | | CO28 Mileposted Route
8:00 PM to 8:59 PM 557 233 25537 344| 0679 | 263679 || C0%% Natmha' Highway System
Z030: Functional Class
9:00 PMto 9:59 PM 452 194 210939 284| 0681°| 216056 | | co3q: Lighting Conditions
10:00 PMto 10:59 ... 360 1.51 16325 220 | 0686 | -164634 | | co22; Weather
11:00 PMto 11:59 ... 305 1.28 12138 164 D.782° | -85.10§ | | ©033: Locale v
MN2A- C Dalien Droacoant At Tican nf e
Unknown 12 0.05 1420 013 0.263 | -33.634 | [ ] Sort by Sum of Max Gain
O Oe | &
2016-2020 Alabama Integrated Crash Data
CO08: Time of Day
10-
&
g 5
@
[y
'0' _-——
4:00 AM to 4:55 AM 5:00 AM to 5:59 AM 2:00 PM to 2:55 PM 7:00 PM to 7:55 PM Unknown
CONE- Time of Naw

This also reflects the times that CMVs are on the road. Afternoons are probably affected by the
daily hourly limitations placed on the drivers.
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3.6 Rural/Urban CMVs vs Non-CMVs

l CARE 10.2.1.3 - [IMPACT Results - 2016-2020 Alabarna Integrated Crash Data - CMV Caused Positive vs. Not ... — O x
B FEile Dashboard  Filters  Analysis  lmpact Locations TJools  Window Help - 8 X
2016-2020 Alabama Integrated Crash Data CMV Caused Positive

‘ Order: |Natural Order ~ | Descending “ | [«] Suppress Z%ﬁgiﬁm: Cwer Representation “ | Threshold:

C010: Rural or Urban Subset Subset Cther Cther  Odds Max C007: Week of the Year ~
e Teguency — Percent “requency  Percent Gain 008: Time of Day

» Rural 9092 3811 166259 2240 A s E LRl | C010: Rural or Urban v
Urban 14765 | 6189 | 576097| 7760 0798 |-3748.556 | [ Sort by Sum of Max Gain

06ws

2016-2020 Mlabama Integrated Crash Data
C010: Rural or Urban

100-
g
= 50
&=
| '
0 -

I I
Rural Urban
C010: Rural or Urban

CMVs are more rural probably because they are more on the Interstates. See next.
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3.7 Highway Classification CMVs vs Non-CMVs

B CARE10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - CMV Caused Positive vs. Mot ... — Oa *
B File Dashboard Filters Analysis  Impact Locations Tools  Window  Help - F X
2016-2020 Alabama Integrated Crash Data CMV Caused Posttive
‘ Order: |Nat|.|ral Order ~ | Descending Suppress Z%Sg'iﬁca-m: Cwer Representation “ | Threshald:
Subset Other Other  Odds Max Z010: Rural or Urban ”
Tequency  Percemt requency  Percert Gain C041: Highway Classifications

» Interstate 6901 2893 78150 10.53 2748 | 4389503 | | C012: Controlled Access
Federal 470 |  1454| 97987 | 1320 1102 | 321.004 | | ©O13: EHighway Side
015 Primary Contributing Circumst:
Stat 4242 1778 133666 130 0588 | -h3 607
¢ C016: Primary Contributing Unit Num
County 2171 910 | 103430 | 1393 0653 |-1152317 | | cp17 First Harmful Event
Municipal 6060 2540 | 303261 40.85 0.622° |-3685.860 | | CO18: Location First Harmful EventR ,
Private Property 1013 425 25862 348 1.215° | 181.876 | [ ] Sort by Sum of Max Gain
00 ler &
2016-2020 Alabama Integrated Crash Data
C011: Highway Classifications
8{].
0
&
g
=
i T
20—
0- I I I I I I I
Interstats Fedarzl Stste County Mumnicipal Private Propery
C011: Highway Classifications

CMVs are close to three times the proportion of other vehicles on interstates. Federal is also sig-
nificantly higher than expected, but only by a little over 10%. All other roadway classifications
are under-represented for CMS.

3.8 Primary Contributing Circumstances (PCCs) CMVs vs Non-CMVs
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B File Dashboard Filters

Analysis

Impact

Locations

Tools  Window  Help

- 2016-2020 Alabama Integrated Crash Data

ﬂ CARE 10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - CMV Caused Pesitive vs, Mot CMV Caused Positive] — O x

g X

~ - CMV Caused Posttive

V|‘.f“1 1/2016 ~ |1

‘ Order: ||'~"|ax Gain ~ | |Descending w ” [] Suppress Zero-Valued Rows Significance: |Over Representation w | Threshold: 20 =
Subset Cither Cther Odds Max " C011: Highway Classifications ~
Percent  Frequency Percent  Ratio Gain C012: Controlled Access
3 Improper Lane Change:/... 28346 11.93 39324 530 2252 | 1582.250 C013: E Highway Side
Unseen Object/Person/... 2535 1063 45645 6.15 1728° | 1068.112 C015: Primary Contributing Circumstany
C016: Primary Contributing Unit Numbe
Defecti ipment 1389 582 10889 147 3969° 1039.062
ive Equipm CO17: First Harmful Event
Made Improper Tum 1214 50| 1358 183] 278 77806 || co18: Location First Harmful Event Rel t
Cargo Fell or Load Shift 707 296 1784 0.24 12332° | 649668 C019: E Mast Harmful Event
Improper Backing 1199 5.03 18342 247 2034 | 609.545 ©020: E Distracted Driving Opinion
Other 1214 5.09 24179 326 1562 | 436963 C021. Distance to Fixed Object
C022: E Type of Roadway JunctioniFeatt
E Other - No Improper Dr... 576 2.41 7386 1.08 2244 319.355 €023 E Manner of Grash
E Cther Improper Action 681 2.85 11364 1.60 1.786" 295.728 024 School Bus Related
E Swerved to Avaid Vehi... 861 361 17767 2.39 1.508° 290.024 C025: Crash Severity
E Crossed Centerline 567 238 9387 1.26 18807 265331 C026: Intersection Related
CO027: At Intersection
E Over Comecting/Qver .. 369 155 7373 0.99 1557 132.055
ver-ameetingLvEr = ! CO028: Mileposted Route
Improper Load/Size 102 0.43 187 0.03 16.973 95.990 C029: National Highway System
E Ran off Road 610 2.56 16672 2.25 1139 74214 CO030: Functional Class
E Disregarded Traffic Sig... 59 0.25 854 0.12 2.150* 31555 C031: Lighting Conditions
-y
Improper Parking/Stopp.. 30 038 1969 027 14227 %72 CO32. Weather
C033: Locale
E Fatigued/Asleep 473 177 12587 170 1.046 13453 C034: E Police Present at Time of Crast
E Disregarded other Roa... 25 0.10 250 0.04 2682 15,680 C035: Palice Notification Delay v
Improper Attachment P} 0.10 233 0.03 3007 15351, | [ Sort by Sum of Max Gain
0 O |2 @ Dis
2016-2020 Alsbama Integrated Crash Data - Filter = CMV Caused Positive vs. Not CMY Caused Positive
C015: Primary Contributing Circumstance
15
» 10
=
0—| 1 ]thL.—...--.... — by ISR P
Improper or Mo Signal E Mot Visible E Ran Stop Sign
C015; Primarv Contributing Circumstance

This analysis will indicate problems that CMVs have that are not as typical in other motor vehi-
cles. The above is for all PCCs that are twice the expected from all other non-CMV vehicles, the
Max Gain for all of them is above 15 crashes over the five years. Improper Lane Change/Use
has the highest Max Gain of 1,582, which is well over 300 crashes per year, The major prob-
lems being faced by CMVs is Improper Lane Change and Unseen Object/Person (which could be

a vehicle in the CMV’s blind spot.).

3.9 First Harmful Event CMVs vs Non-CMVs (Max Gains > 50 Crashes in 5 Years)
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ﬂ CARE 10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - CMV Caused Positive vs. Not CMV Caused Positive] — O X

B File Dashboard  Filters  Analysis  |mpact Locations Tools Window Help =
_ 2016-2020 Alabama Integrated Crash Data v - CMV Caused Postive v I’?’n 1/.1/2016 « J12
| Order: |I'\"Iax Gain ~ | |Descending ~ || Suppress Zero-Valued Rows Significance: |Over Representation ~ | Threshald: 20 &
C017: First Harmiul Event Subset Subset Cther Cther Odds  Max | | CO11: Highway Classifications ~
I requency  Percent requency  Percent Ratio  Gain C012: Controlled Access
Owvertum,/Rollover 1074 450 6369 0.36 5247 | 869328 C013: E Highway Side
Callision with Parked Motor Vehicle 1629 6.83| 34900 470 1452 | 507.464 C015: Primary Contributing Circumstant
CO016: Primary Contributing Unit Mumbe
E Vehicle Defect/Component Failure hd6 229 2056 028 8264 | 479929 : v g
COA7: First Harmful Event
Cargo/Equipmert Loss or Shit 467 196 1034| 014 14054 | 433772 CO1B. Location First Harmful Event Rel t
E Collision with Other Mon-Fixed Object 440 184 5007 067 2735 | 279097 C019: E Most Harmful Event
Caliision with Overhead Object/Bridge/Tree 263 1.10 413 006 | 19816 | 249728 C020: E Distracted Driving Opinion
Collision with Other Fixed Object 33| 161 4sd9| o067| 2408 | 223980 C021: Distance to Fixed Object
: N C022: E Type of Roadway Junction/Feah
» Fire /Explosion 220 052 1114 0.15 6.145° | 184 201 CO023 E Manner of Crash
E Collision with Guardrail Face 283 119 4454 0.60 1.977° | 139.268 C024: School Bus Related
Jackknife 13 0.55 218 003 | 18699 | 123.994 C025: Crash Severity
E Callision with Falling/Shifting Carga 132 055 723 010 5681°| 108786 C026: Intersection Related
- " CO27: At Intersection
E Other Mon-Collision 155 0.65 1620 022 2977 | 102540 C028: Mileposted Raute
Colision with Bridge Abutment/Rail 140 089| 1727 023] 2523 | 84502 C029: National Highway System
E Thrown or Falling Object 95 0.40 47 0.06 7089 | 81599 C030: Functional Class
E Colision with Animal: Farm/Ranch 107 045 1600 022 2081°| 55583 C031: Lighting Conditions
- ; - . = C032: Weather
Collision with Ltility Pole 245 103 5506 0.80 1.251 55 207 -
rNa | neala
E Collision with Cable Bamier 133 0.56 24533 034 1660" | 52886 w | [ ] Sortby Sum of Max Gain
0 0o | & & Displi
2016-2020 Alabama Integrated Crash Data - Filter = CMV Caused Positive vs. Not CMY Caused Positive
CO017: First Harmful Event
80
60
g
s 40
o
i
20
0 [iliaas S
Collision with Sign Post F Road or Bridge Collapsed E Fell'Jumped from Motor Vehicle E Ran Off Road Left
CO017: First Harmful Event

This display is for all items that had a Max Gain of greater than 50 crashes over the five years of
the study. Notice that some items near the top of the list apply to trucks much more than to cars.
Apart from these, this attribute generally answers that question: What did CMVs most often hit
first when they crashed?
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3.10 Type of Junction/Intersection CMVs vs Non-CMVs (Items > 50 Crashes in 5 Years)

— 2016-2020 Alabama Integrated Crash Data w - CMV Caused Posttive w m

‘ Order; |I'u'|a: Gain

v| |Descending v|| [] Suppress Za{ﬁgiﬁm: COver Representation “ | Threshold: 20 2

Zibset  Subset Cther Cther COdds Max

uency Percent equency Percent Ratio Gain

b | No Special Feature 17203 | 7332 | 512950 | 69.9%| 1.045° | 735814

Bridge /Overpass/Undemass a7y 347 13140 1.79 | 1.937 | 395.168

Entrance or Exit Ramp 458 1.95 9743 1.33 | 14647 | 14522

Railroad Crossing 105 045 1203 016 | 2715 | 66.380

Off Ramp 131 0.56 3089 042 13217 3834

On Ramp Merge Area 70 030 1539 021 1417 | 20554

Other than 1-12) Non-Intersection a0 034 1870 026 1.333°| 19968

Intersection with Ramp 90 038 2X75 0N 1.232 | 16.966

Other Intersection 76 032 2586 035 0915 -78

Y-Intersection Kl 030 2797 038 0791 -18792

At Intersection, Intersection Related g2 035 3189 044 | 08071 -20.376

Business Drive 140 0.60 5055 0.69 0.862 | -22.403

Crossover in Median 72 0.3 3305 0.45| 0673 | -34100

Driveway Access Intersection 169 072 T 106 | 0677 | -30472

On Segment but Intersection Related 288 122 11704 160 0767 | -87.732

T-Intersection 1335 567 | 50920 695 | 0.817 [-299.680
Four-Way Intersection 2340 955 | 99722 1361 [ 0.7317 |-861.366 | [ ] Sort by Sum of Max Gain

O 0o & @

2016-2020 Alabama Integrated Crash Data
C0Z2: E Type of Roadway Junchon/Feature

100-
5
= 50
z
L
0 | | .__-ﬂ

|
Off Ramp ¥-Intersection On Segment but
Intersection Relsted

072 F Tune of Roadway Junctinn/Faature

The over-representation of CMVs at Railroad Crossings is the most surprising finding for this
attribute. While these are less than a half of a percent of CMV crashes, they are of concern be-
cause of the severity of such crashes. The general “Intersection Related” attributes (C026 and
C027) indicated that CMVs were involved in fewer than expected crashes at intersections.
CMVs are also significantly over-represented on the following Roadway Junctions: Bridge/Over-
pass/Underpass, Entrance or Exit Ramp, Railroad Crossing, Off Ramp, Tunnel, and On Ramp
Merge Area.
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3.11 Manner of Crash; CMVs vs All Non-CMVs

u CARE 10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - CMV Caused Positive AND Mot... — O X
B FEile Dashboard  Filters  Analysis  |mpact Locations Jools Window Help - X
2016-2020 Alabama Integrated Crash Data e - CMV Caused Posttive e I
‘ QOrder; |I'u'|a: Gain v | |Descending R || Suppress Za{ Significance; |Over Representation “ | Threshald: 20 =
Subset Subset Other Other  Odds Max C023: E Manner of Crash
Trequency Percent requency  Percent Gain
Sideswipe - Same Direction 5413 25.02 64349 9.03 2.771* | 34559766
Single Vehicle Crash {all types) 5410 2500 | 143241 19.94 1.254" | 1095 621
Man-Collision EBEE o8 4614 064 4792 | 527028
Sideswipe - Opposite Direction 306 372 13108 1.82 2041° | 41119
Causal Veh Backing: Rearto Rear 133 0.61 4450 0.62 0.983 -2.238
Angle front to side) Same Direction 558 258 20003 278 0526 | -44 485
Causal Veh Backing: Rearto Side e 160 13641 1590 0842 -64.863
Angle front to side) Opposite Direction 37z 172 21924 3.05 0.563" | -288.345
Head-On ffront to front only) 145 0.67 15885 21 0303 | -333452
Angle Oncoming frontal) 157 0.91 18021 251 0.363° | -345.787
Side Impact {angled) 1555 715 64162 893 0.805° | -377.541
Side Impact {30 degrees) 882 408 68230 950 0.429" |-1173.068
Rear End {front to rear) 5156 23183 | 266265 37.06 0.643° |-2863.827 | ] Sort by Sum of Max Gain
0 08 | = &

2016-2020 Alabama Integrated Crash Data
C023: E Manner of Crash
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Crash (=l typss) Opposite side) Sams 1o sids) {Frontal) {20 d=greas)
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C023: E Manner of Crash

The following crash types were the only that were over-represented (crash frequencies): Side-
swipe - Same Direction (5,413), Single Vehicle Crash - all types (5,410), Non-Collision (666),
and Sideswipe - Opposite Direction (806). The largest non-collision crash PCCs that had any
meaning were: Defective Equipment (237), Cargo Fell or Load Shift (125), and Ran off Road
(25).

3.12a Crash Severity CMVs vs Non-CMVs
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C025: Crash Severity

The only over-represented injury category is Fatal Injury and even that is not statistically signifi-
cant. Other studies on vehicle type causes indicated that large trucks, while generally causing
more than 50% of 2-vehicle crashes, are under-represented (significantly less than 50%) for fatal
crashes. In other words, in the majority of cases it is the other vehicle (usually a much smaller
vehicle) that causes a fatal crash with the CMV.
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3.12b Crash Severity All Large Truck Involved (15t or 2" Veh) vs Smaller Vehicles
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Fatal Injury 473 1.06 3544 0.55 1.942° 279493
Suspected Serious Injury 1651 in 22745 315 1.175° 246 448
Suspected Minar Injury 3232 7.25 56031 776 0.934° -227.424
Possible Injury 3150 7.16 68125 944 0.758" | -1016.365
Property Damage Only 35165 7892 hh1142 76.37 1.033° 1136.808
Unknown 845 1.50 19662 272 0.696" -363.956 (] Sort by Sum of Max Gain
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This comparison was for all large trucks, not just CMVs. It included large trucks as either the
first (usually causal) or the second vehicle.

The above shows that crashes involving large trucks generally result in more fatal crashes. How-
ever, past research has shown that most of the fatal crashes are not caused by the large trucks.
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3.13 Mileposted Routes CMVs vs Non-CMV (Crashes > 200)
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b INDO5S 1803 16.98 16358 849 2001 | 901931
INDO6S 2348 2209 30457 15.80 1.398" | 668.297
INDO20 932 873 5405 2.80 3130° | 634.263
INDOBS 664 6.25 8009 415 1505* | 222830
INCO10 443 422 6641 345 1.225% §2.185
INO455 355 34 5280 274 1.221% 64.155
ALDO13 338 318 6300 353 0502 | -36.573
ALDOOS 320 im rry 375 0.804° | -78.054
ALDON2 224 2N 5368 304 0693 | -99.235
ALDOOS 207 1.95 6059 314 0.620" | -126.756
ALDODG 463 436 12513 6.49 0672 | -226.270
ALDO33 324 305 7 587 0.520" | -299.389
ALDODZ2 369 148 12484 6.48 0537 | -318673
ALDOS3 365 344 13271 6.88 0.499" | -366.024
ALOOD1 861 an 23752 12.32 0.658" | -447.363
ALDOO3 599 564 21318 11.06 0510° | -575.288 [ ] Sort by Sum of Max Gain
ICY 3
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C028; Mileposted Route

1-59 and 1-20 each had over-representations greater than twice the expected from non-CMV ve-
hicles, even though 1-65 had more crashes than the sum of both of them. This analysis does not
take into account miles driven except in comparison to vehicles that are not CMVs. It has been
well demonstrated, however, that the crash rate on a given road is proportional to the miles
driven on that road.

26



3.14 Lighting Conditions CMVs vs Non-CMVs
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18153 76.59 | 530465 7151 1.065 | 1109.312
446 1.88 22419 304 0619 | -Z74.316
Dawn 41 1.78 10007 136 1305 | 55478
Dark - Roadway Lighted 19 0.08 2204 0.30 0268 | -51.814
Dark - Roadway Mot Lighted 2845 12.00 69780 9546 1.269° | 602.989
E Dark - Unknown Roadway Lighting [ 027 2581 035 D784 | 17827
E Dark - Spat llumination One Side of Roadway 392 165 24916 338 0.450° | -408.544
E Dark - Spot llumination Both Sides of Roadw. .. 810 342 46870 635 0.538" | 695520
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0 Oo & &
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These results correspond closely to the time of day results in Section 3.5.
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3.15 Weather CMVs vs Non-CMVs
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Clear 16415| 6881 502825| 6774 1016 | 256128 | | COZ7-Atintersection
C023: Mileposted Route
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°d C029: Mational Highway System
Severe Winds 3 0.14 295 0.04 3.481 23.520 C0320: Functional Class
Snow 36 0.15 861 012 1.301 2.1 C031: Lighting Conditions
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- C024: E Police Present at Time of Crast
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M0 kandAfakicilar Pronarte Damana
Rain 2112 8.85 83286 11.22 0.78% | -564.493 | [ Sort by Sum of Max Gain
Iy
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Severe winds appear to be the only Weather feature that is dramatically over-represented. The
other over-representations are probably due to CMVs being required to be out in those weather
conditions.

3.16 Locale CMVs vs Non-CMVs
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Subset  Subset Other Other Odds Max | | CO30: Functional Class S
equency Percent equency Percert Ratio Gain | | £034: Lighting Conditions
4 Open Country 11107 4656 | 207085 2750 1665 | 44516 C032. Weather
Manufacturing or Industrial 958 402 13185 178 2261 534.260 | | REAERAEIEIE
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F‘Iayground ] 0.0z2 212 0.03 074 -1.813 C026: Palice Arrival Dela}"
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Open Country corresponds to Rural in Section 3.6; however, there are some technically Urban
areas (i.e., within city limits) that are also open country. In all of the IMPACTs we have done,

CMVs are the only vehicles that we have found that have more than a double over-representation
in Manufacturing or Industrial areas.
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3.17 Adjusted EMS Arrival Delay CMVs vs Non-CMVs
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€ to 10 minutes

= bset Subset  Other Cther Odds Max
requUency Percent :guency  Percent Gain
Oto 5 minutes 531 19.01 | 47437 2672 0.711° | -377.987
Gto 10 minutes 1385 28.28 | 57802 3256 0.868° | -210.001
11to 15 minutes 104 2070 | 32135 18.10 1.144% | 127.260
16to 20 minutes 605 12.35 | 16508 953 1.257° | 138437
21to 30 minutes 545 11.13 | 14553 8.20 1357 | 14342
3 to 45 minutes 277 566 | 5825 328 1.723° | 116.264
46to 60 minutes 77 157 1563 0.38 1.785" 33.870
61to 90 minutes 47 0.96 817 0.46 2085 24 456
91 to 120 minutes 0.16 172 010 1.686 3.254
121 to 180 minutes 8 0.16 160 0.09 1.812 3.585
Ower 180 minutes 1 0.02 125 0.07 0.231 -2.560 | [T] Sort by Sum of Max Gain
0® e
2016-2020 Alabama Integrated Crash Data
C038: Adjusted EMS Arnival Delay
40 -

18 to 20 minutes

31 to 45 minutes

&1 to 50 minutes

121 to 180 minutes

C038: Adjusted EMS Arnival Delay

The degree of over-representation (Odds Ratio) generally increases with the increase in arrival
time. This shows that the pattern is for crashes that involve CMVs to be in the more remote ar-
eas for which EMS access is delayed.
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3.18 Highway Patrol Troops CMVs vs Non-CMVs
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3 Troop A 3253 1364 114760 1546 0882 -435.027 | | C040: Agency ORI
Tracp B 1702 713 43723 6.56 1087 | 136195 | | EeA L
C043: Highway Patrol Posts
Ti C 2506 10.50 53710 T2 1.452° T75.529
foop C044: ALEA Division
Troop D v 15.80 120824 16.28 057 112305 | | ~p4s: ALDOT Area
Troop E 1163 487 37320 503 0570 -36.343 | | C046:ALDOT Region
Troop F 3826 16.04 139099 18.74 0.856° | -6544.207 | | CO47:ADECAAHSO Region v
MNAD- DDV
Troop G 7637 32.m 227520 30.70 1.043° 312.364 | [T] Sort by Sum of Max Gain
0 ®ler 2 0o
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Troop C is the most over-represented in CMV-Caused Crashes. This may be of importance to

assist in planning the tactics of each troop.
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3.19 Highway Patrol Posts CMVs vs Non-CMVs
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4 Alexander Post A 135 &700 117 1.148° 41.409 C040: Agency ORI
Bimingham Post 5330 26.74 196240 26.43 1012 73.460 | | £042 Highway Patrol Troops

Highway Patrol Posts

Decatur Post 1517 6.36 40446 545 1.167° 217152
searTe C044: ALEA Division
Dothan Post 1086 4.55 35901 4.34 0841 | 67746 | | noas ALDOT Area
Evergreen Post 498 209 7350 099 2108° | 261.7%4 | | C046: ALDOT Region
Gadsden Post 800 335 22866 308 1.089° £5.158 | | C047:ADECAAHSO Region
Grove Hil Post 274 115 4032 054 2115 144424 | | CO4ERPO
- " C049: MPO
Hamitton Post 540 226 13671 134 1.225 100.657 C050° Has Coordinate
Huntsville Post 1509 6.33 75787 10.241 0.620" 926.557 | | C051: E MapClick Used
Jacksonville Post 1257 527 31680 427 1.235° 238504 C052: Number of Vehicles
Mobile Post 2481 1040 103378 1393| 0747 -841.246 | | ©053: Numberof Drivers Recorded
C054: Mumber of Persons Recorded
Mart Post 1554 8.36 T2147 572 0.860° -324 575
o _gomw ° C055: Number of Motorists Recorded
Opelika Post 1455 610 38577 539 1.133 170.264 | | 056; Mumber of Non-Motorists Record
Quad Cities Post 623 281 23649 319 0.820" -137.00% | | CO57: Mumber of Pedestrians
Selma Post 506 212 8554 1.15 1841  231.101 | | C058: Number of Pedacyclists
Troy Post 516 258 12822 173 1495 | 203.941 | | C059: Number Injured (Non-Fatal)
CO060: Number Injured (Includes Fatalitic v
Tuscaloosa Post 2000 838 45156 6.08 1.378° h48.827 [ ] Sort by Sum of Max Gain
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The Evergreen and Grove Hill posts have nearly the same over-representations. The Selma post
comes in next.
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3.20 ALEA Divisions CMVs vs Non-CMS
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State HG 7 0.08 136 0.09 0.847 -1.263 | | C040: Agency ORI

Division A 1108 1187 20775 1353| 0878 -154.194 | | ©042 Highway Patrol Troops
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Division C 1505 16.13 15770 10.27 1571 546.887 | | ‘©045 ALDOT Area

Division D 1457 1561 25163 16.38 0.953 -71.789 | | C046:ALDOT Region

Division E 727 7.79 13906 9.05 0.860° | -117.865 | | CO47:ADECAAHSO Region

Division F 1750 1875 36390 2369| 0792 | 4epggp || CO4E-RPO

C049: MPO &
Division G 2167 2322 27717 18.05 1.287 483.042 | [ Sort by Sum of Max Gain
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Division C has the highest over-representation followed by Division G.
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3.21 ALDOT Areas CMVs vs Non-CMVs
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Area 2 1722 722 52208 703 1026 44.19g | | ©042: Highway Patrol Troops
£043: Highway Patrol Posts
Area 3 5084 25,50 194114 26.15 0875 | As217 || o s Dwision
Area 4 2707 11.35 76008 10.24 108" | 264341 | | prrTR
Area 5 2216 9.29 53169 716 1297 |  507.315| | C046:ALDOT Region
Nea b 2554 10.71 79151 10.66 1.004 10.334 | | C047:ADECAAHSO Region
rea 7 1269 515 45457 612 1006 3315 | | C048:RFO
£049: MPO
Area 8 757 317 2973 121 2625 | 468636 | | Coco as Goordinate y
Area 9 2871 12.03 109105 1470 0819" | 635293 | [ Sort by Sum of Max Gain
0 0o & & o
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C045: ALDOT Area

While Area 8 has the highest over-representation, it is also apparently the area with the least traf-
fic. It also has the second highest Max Gain, with Area 5 having the largest.
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3.22 ALDOT Regions CMVs vs Non-CMVs
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The ALDOT West Central Region is the only one with a large over-representation.

3.23 ADECA-AHSO Regions CMVs vs Non-CMVs
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None of these regions shows an extraordinarily high level of over-representation of CMV caused
crashes.

3.24 RPO Regions CMVs vs Non-CMVs
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Region & 1214 5.05 15724 212 2.401° 708 358 | | ©053: Number of Drivers Recorded
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Region 9 1603 6.72 65442 832 0.762" -500.101 057 Mumber of Pedestrians
Region 10 1123 473 35628 480 0.986 -15.972 | | ©058: Number of Pedacyclists
Region 11 1136 475 29962 404 1180 | 173115 | | ©058: Numberinjured (Non-Fatal)
CARN Mimbar Ininrad (nelndas Eatalitie ¥
Region 12 2080 a.72 89332 1203 0725 -730.851 | [7] Sort by Sum of Max Gain
00| 2 Oo
2016-2020 Alabama Integrated Crash Data
C048: RPO
4{].
£
s 20
g
-
{].
Region 4 Region 6 Region 8 Region 10 Region 12
C048: RPO

Regions 5 and 6 have over twice their expected proportion of CMV caused crashes when com-
pared to the non-CMV crashes that are occurring in the regions.

3.25 MPO Areas CMVs vs Non-CMVs
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u CARE 10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - CMV Caused Positive vs, Mot CMV Caused Positive] - O X
n File  Dashboard  Filters  Analysis  |mpact Locations Tools Window  Help - 8 X
-2016-2020 Alzbama Integrated Crash Data ~ - CMV Caused Posttive w I"i’n 112016
|Order: Natural Crder ~ | Descending ‘ Suppress Zero-\Valued Rows Significance: |Over Representation v| Threshold: 2.0 lil
Subseat Subset Other Other  Odds Mazx C045:ALDOT Area A
Frequency Percent  Frequency Percent Ratio Gain CO046: ALDOT Region
» Anniston 368 1.69 13552 205 0.823° -79.242 | | C047: ADECAAHSO Region
Aubum-Opelika 500 229 16544 250 0516|  -45583 | | CO48:RPO
- . |:3E|49: MPO
Birmingham 4534 20.77 141945 2146 0.968 150.454 2050 Has Coordinate
Decatur 379 174 12622 191 0910 | 37550 | | cos1: E MapClick Used
Dothan 416 151 16578 251 0.760° -131.105 C052; Mumber of Vehicles
Eastem Shore m 0.7 9177 139 0697 -51.858 | | ©053: Number of Drivers Recorded
Gadsden 788 132 10827 165 0,799 2612 | | €054 Mumber of Persons Recorded
C055: Number of Motorists Recorded
Huntsville a7 383 53432 8081 045 | 357 | cos6: number of Non-Motorists Record
Mabile 1367 6.26 60452 514 0.685* 628.020 | | co57: Mumber of Pedestrians
Maontgomery 1182 .42 53554 8.16 0.663" -599.504 | | CO58: Number of Pedacyclists
Muscle Shoals 187 085 11760 178 0482 201102 | | ©089-Numberinjured (Nan-Fatal)
CO060: Number Injured (Includes Fatalitit
P I 12 0.05 569 0.15 0.375 -19.975
crsaeod CO061: Number Killed
Phenix City 328 1.50 10423 1.58 0353 183771 | co62; Number of Railroad Trains
Tuscaloosa 568 444 32304 488 0.508" -58.053 | | C063: Has Railroad Crossing Mumber -
None 10249 46.96 216671 3276 1433 | 3098.447 | [ Sort by Sum of Max Gain
0 0 e & o
2016-2020 Alabama Integrated Crash Data
C0493: MPO
S{].
g 40
=
g
0.
Dothan Montgomery None
C049: MFO

Of those assigned an MPO name, none show any over-representations.

3.26 Vehicle Maneuver
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u CARE10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - CMV Caused Positive AND Mot CU Vehicle Maneuvers = 16..  — O x

_ 2016-2020 Alabama Integrated Crash Data

~ - CMV Caused Positive

-8 %
vl-efn 1 17206 - J1231a

| Order: |Ma: Gain v| |Descending ~ || Suppress Zero-\alued Rows |Sg-iﬁcame: Over Representation v| Threshold: | 20 Ii"
Subset Subset Cther Cther Odds Max
Frequency  Percent Frequency  Percent Ratio Gain
3 E Changing Lanes 2759 11.88 40804 566 2097 1443223
Tuming Right 1856 816 36120 50 1628 731264
Backing 1765 7.60 33122 460 1.653" 696.938
E Negotiating a Curve 1249 538 33662 4567 1151 163.525
E Owertaking/Passing 325 140 8076 112 1.248" &4.579
Stopped in Traffic 123 0.53 2656 0.37 1.436" 37.354
Making U-Tum 153 0.66 A077 057 1.164 21532
Legally Parked kX 0.16 507 0.07 2263 20651
E Stopped for Sign/Signal 107 046 2843 0.39 1.167 15.324
llegally Parked 47 0.20 1007 0.14 1447 14528
E Leaving Main Road 83 036 2553 036 0.593 0615
E Entering Main Road 335 144 18531 263 0.549 -275.454
Tuming Left 2374 10.22 83653 1161 0.880° -323.459
Slowing./Stopping 1005 433 42377 588 0,735 -361.501
Movement Essentially Strai... 10970 4773 378811 5259 0.898" | -1245.248 | [ 7] Sort by Sum of Max Gain
0] 0o | & _ [] Display Fil:
2016-2020 Alabama Integrated Crash Data
C12%: CU Vehicle Maneuvers
60—l
s ¥
@
=
T
0-
E Overtaking/Passing lllegally Parked Movemnent Essentially Straight
C12%: CU Vehicle Maneuvers

The following had Max Gains in excess of 50 crashes: Changing Lanes, Turning Right, Backing,
Negotiating a Curve, and Overtaking/Passing. Changing Lanes was almost double the next high-
est Max Gain.
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4.0 Year 2019 against the three previous years (2016-2018)

See the five year comparison in Section 3.3. The results there indicate that 2019 had a signifi-
cant increase over 2016-2018. It was determined to eliminate 2020 from this analysis because
the effects of COVID would make it non-typical. This section compares CMV-Caused crashes
in 2019 (test; red bars) against CMV-Caused crashes in 2016-2018 (control; blue bars) in an at-
tempt to surface any significant differences that may have caused the increase in 2019.
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4.1 Year CMV-Caused 2019 vs CMV-Caused 2016-2018 (filter definitions)

ﬂ CARE 10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - CMV Caused 201% vs. CMV Caused 2016-2018] — O X
ﬂ File  Dashboard  Filters  Analysis  Impact Locations Tools Window  Help -
- 2016-2020 Alabama Integrated Crash Data w - CMY Caused 2019 w I“r’n 1/ 172016 I
‘ Order: |Ma:: Gain v| |Descending ~ ” ] Suppress Zero-Valued Rows ‘Sg’iﬁcam: Over Representation v| Threshold:
Subset  Subset Cther Cther Odds Max C001: County ~
Frequency Percent Frequency Percert Ratio Gain C002: City
1] 0.00 4603 azoz 0.000 0.000 | | R
0 000 4654 1238 0.000 0.000 | | ©004-Manth
CO005: Day of Manth
1] 0.00 517 3560 0.000 0.000 CO06: Day ofthe Week
5164 100.00 0 0.00 0.000 | 5164000 | | ~pg7- week ofthe Year v
0 0.00 0 0.00 0.000 0.000 | 7] Sort by Sum of Max Gain
0 0 |&e & Di
2016-2020 Alabama Integrated Crash Data - Filter = CMV Caused 2019 vs. CMV Caused 2016-2018
CO03: Year
150-
00-f
&
:
g
[y
50-
0- I I I I I.-' I.J"
2016 2017 2018 2019 2020
C003: Year

The above shows the test (Subset) and the control (Other) produced by the filters that are form-
ing the basis for the comparison of the CMV-caused crashes over the 2016-2019 years. These

filters will be in effect for the rest of this section in order to attempt to establish the reason that
2019 had a higher than expected proportion of crashes.
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4.2 Primary Contributing Circumstances CMV-Caused 2019 vs 2016-2018

ﬂ CARE 10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - CMV Caused 201% vs. CMV Caused 2016-2018] — O X
ﬂ File  Dashboard  Filters  Analysis  Impact Locations Tools Window  Help -
- 2016-2020 Alabama Integrated Crash Data w - CMV Caused 2019 e I T n 1/ 172016 I
‘ Order: |I'U'Ia:: Gain v| |Descending ~ ” [ Suppress Zero-Valued Rows ‘Sgiﬁca'[:e: Over Representation v| Threshald: | 20 2
'C015: Primary Confributing Ci Subset Other Other Odds Max _ # C011: Highway Classifications ~
o Percent  Frequency Fercent  Ratio Gain C012: Controlled Access
» Improper Lane Change//.. 652 13.40 1641 11.42 1174 102 455 C013: E Highway Side
Made Improper Tum 04 550 737 506 1087 27 818 C015: Primary Contributing Circumstan(
—— - - C016: Primary Contributing Unit Numbe
E Other Digtraction Qutsi... 60 1.16 114 079 1465 15.044 CO17- First Harmful Event
Cargo Fell or Load Shit 159 3.08 410 285 1078 11703 CO18: Location First Harmful Event Rel t
E Over Comecting/Over ... 84 163 202 141 1.157 11.430 C019: E Most Harmful Event
E Other Distraction Insid... 86 167 208 145 1.151 11.274 C020: E Distracted Driving Opinion
E Failed to Yield Right-of .. 2 062 68 047 1310 7570 ©021: Distance to Fixed Object
- - C022: E Type of Roadway Junction/Feat
E Disregarded Traffic 5i... 15 037 M 024 1.555 6.785 €023 E Manner of Crash
E Failed to Yield Right-of ... 73 153 204 142 1.078 5 C024: School Bus Related
Mot Applicable 27 0.52 &1 042 1.232 5.085 C025: Crash Severity
E Disregarded other Ro... 8 0.15 13 0.08 1713 2330 C026: Intersection Related
- - CO27: AtIntersection
E Swerved to Avoid Ani... 28 054 70 0.45 1113 2852 C028: Mileposted Route
E Roadway/Sign/Signal .. 6 012 9 0.06 1.856 2767 C029: National Highway System
E Other Improper Action 150 250 410 285 1.018 2703 C030: Functional Class
E Failed to Yield Right-of ... 18 0.35 43 0.30 1.165 2582 C031: Lighting Conditions
- W
improper or No Signal 6 012 10 0.07 1670 2407 | S by Som of Max Gain
0 0o & & Di

2016-2020 Alabama Integrated Crash Data - Filter = CMV Caused 2019 vs. CMV Caused 2016-2018
C015: Pnmary Contributing Circumstance

15
2 0
0- i e P ——

|
Faziled to Yield the Right-of-WWay F Pedestrian Viclation E Distracted by Passenger

MR- Primary Contributing Circumatance

Improper Lane Change definitely became more of a problem in 2019 than it had been in the prior
three years. The Max Gain indicates that the difference was about 102 crashes. Improper turns
and other distractions outside the vehicle would account for a few more, although the numbers
drop off quickly. Primary emphasis here should be on Improper Lane Change.
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4.3 First Harmful Event CMV-Caused 2019 vs 2016-2018

ﬂ CARE 10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - CMV Caused 201% vs. CMV Caused 2016-2018] — O X
ﬂ File  Dashboard  Filters  Analysis  Impact Locations Tools Window  Help -
- 2016-2020 Alabama Integrated Crash Data v - CMV Caused 2019 “|¥ n 1/.1/2016 + |
‘ Order: |I'U'Ia:: Gain v| |Descending ~ ” [ Suppress Zero-Valued Rows ‘Sgiﬁca'[:e: Over Representation v| Threshald: | 20 2
Subset Subset Other COther  Odds Max _ ~ C011: Highway Classifications ~
Frequency ~ Percent Frequency ~ Percent  Ratio Gain C012: Controlled Access
» Collision with Vehicle in ... 2 60.26 2418 58.57 1.025 8754 C013: E Highway Side
Cargo/Equipment Loss .. 119 2130 763 183 1.259 24508 C015: Primary Contributing Circumstan:
CO16: Pri Contributing Unit Numb
E Callision with Cable Ba. .. 35 068 58 0.40 1.680° 14,161 rlmar],f oriroutng Lnit Humbe
First Harmful Event
Collision with Sign Post 45 0.87 g2 0.64 1.361 11.946 018 Location First Harmful Event Rel t
E Callision with Animal: ... a5 0.76 76 0.53 1428 11.694 C019: E Most Harmful Event
E Callision with Embank ... 22 043 41 0.25 1453 7265 C020: E Distracted Driving Opinion
Colision with Light Pole ... 15 0.29 2 0.16 1815 673 || CU2T-Distance to Fixed Object
C022: E Type of Roadway Junction/Feat
Collision with Railway Ve... 14 027 22 0.15 1771 6.0596 €023 E Manner of Crash
Collision with Liility Pole 58 112 146 1.02 1.106 5.544 C024: School Bus Related
Collision with Tree 66 128 165 1.18 1.087 523 C025: Crash Severity
Colision with Mailbox 17 033 2 023 1.434 5144 C026: Intersection Related
- - CO27: At Intersection
E Callision with Cther MNo... 596 1.86 255 1.77 1.048 4382 C028: Mileposted Route
E Callision with Animal: F... 27 052 64 0.45 1.174 4.006 C029: National Highway System
E Downhill Runaway 5 0.10 3 0.02 4639 3922 C030: Functional Class
Collision with Bridge Abu... k)| 0.60 76 0.53 1.135 3654 C031: Lighting Conditions
- W
Colision with Bridge Sup... 5 0.10 3 0.04 2319 2844 Df‘gg by S of Mok Gai
0 0 & & Di

2016-2020 Alabama Integrated Crash Data - Filter = CMV Caused 2019 vs. CMV Caused 2016-2018
CO017: First Harmful Event
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M7 First Harmful Frent

The only item with a significant difference is Collision with a Cable Barrier, and we would ex-
pect the large truck would be attempting to avoid a pedestrian, animal or other vehicle. The Max
gain is only a little over 14. So there is little of significance here.
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4.4 Manner of Crash CMV-Caused 2019 vs 2016-2018
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ﬂ CARE 10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - CMV Caused 201% vs. CMV Caused 2016-2018] — O X

=

~ - CMV Caused 2019

v|-!,')n 1/.1/2016 + |

‘ Order: |I'U'Ia:: Gain v| |Descending ~ ” [ Suppress Zero-Valued Rows ‘Sgiﬁca'[:e: Cver Representation v| Threshold: 20 |2
Subset  Subset Cther Cther Odds Max C011: Highway Classifications ~
Frequency Percent Frequency Percent Ratio Gan " || c012: Controlled Access
4 Sideswipe - Same Direction | 1264 2448 3323 2248 1.089° 103.232 | | C013: E Highway Side
Angle ffront to side) Sam... 135 261 315 219 1.133 21,833 | | ©015: Primary Contributing Circumstan
CO016: Primary Contributing Unit Numbe
Rear End front to rear) 1181 2210 3154 7184 1.007 7855 || Copr et Hrzrmm Evemg
Angle Oncoming fontal) 46 089 15 030 13 4885 | | coqe: Location First Harmiul Event Rel t
Other 464 2599 1279 850 1.010 4.507 | | C019: E Most Harmful Event
Causal Veh Backing: Re... 31 050 74 0.51 1.166 4415 | | CO20: E Distracted Driving Opinion
Record from Paper System 0 0.00 31 022 0.000 0.000 | | ©021- Distance to Fixed Object
C022: E Type of Roadway Junction/Feat
Side Impact {90 degrees) 187 162 522 363 0.997 e ar T B Eer
Side Impact (angled) 337 6.53 946 6.58 0.952 -2.860 | | ©024: School Bus Related
Angle ffront to side) Oppo... 77 149 226 157 0.943 4193 | | C025: Crash Severity
Causal Veh Backing: Re... 70 136 208 145 0.937 4726 ggis ,';:‘Ie’tsed‘;’_‘ Related
: ntersecuon
Unknown 5 0.10 5 024 0.398 757 | | G026 wileposted Route
Head-On frort to front o... 24 046 102 071 0655 | 12644 | | 5o00- National Highway System
Sideswipe - Opposite Dir... 156 302 501 349 0.867 23989 | | CO30: Functional Class
Single Vehicle Crash {all1... 1122 2173 1202 22238 0975 28350 | | CO31: Lighting Conditions .
Non-Collision 105 203 433 301 0675 | -50.553 | [] Sort by Sum of Max Gain
0 @ & & Di

Frequency
=

0—

2016-2020 Alabama Integrated Crash Data - Filter = CMV Caused 2019 vs. CMV Caused 2016-2018

C023: E Manner of Crash

|
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._._-__—-__‘._

|
Other

|
Single Vehicle Crash (2l types)

Sideswipe in the same direction further reinforces the findings of Section 4.2 — Improper Lane
Change/Use. This would be the manner of crash that would result from an encroachment into
the lane of another vehicle. It is interesting that, while these two crash causes/results (Improper
Lane Change and Sideswipe — Same Direction) have major differences in frequencies, their Max
Gains are practically the same. If only 100 crashes were reduced by some countermeasure to
these two items, it would be a significant reduction in the total crashes for 2019.
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5.0 Improper Lane Change Analysis

The following table indicates how “Improper Lane Change” is recorded in its various attributes.

# Attribute Value Number
C015 | Primary Contributing Circumstance (PCC) | Improper Lane Change 2846
C023 | Manner of Crash Sideswipe Same Direction | 5413
C129 | CU Vehicle Maneuver Changing Lanes 2759
C202 | CU Contributing Circumstance Improper Lane Change 2091

For simplicity, we will refer to all of these as “Improper Lane Change” or ILC. These are not
intended to be mutually exclusive. Recording officers may select any combination of these for a
given crash.

The nominal Causal Unit (CU) will be the CMV in all crashes in the ILC subset because the in-
tent of this analysis is to uncover information to reduce CMV crashes. This was determined by
C450 CU CMV Indicator = Yes — CU is a CMV.

IMPACTS showing significance and/or difference from general CMV Caused:

C008 C010 C011 C015* C022 C023* C028 C031 C033 C040-049

6.12 C052 6.13 C101 6.14 C104 6.15 C105 6.16 C106 6.17 C107 6.18 C108

6.19 C129* 6.20 C202* 6.21 C208 6.22 C224 6.23 C412 6.24 C413 6.25 C415 C451-465

The following IMPACT displays will compare a crash subset of all of the 4 ILCs above ORed
together against the CMV Caused subset. This control subset (CMV Caused) was used to deter-
mine how ILC crashes were different from CMV-caused crashes in general.

5.1 Time of Day; ILC vs All CMV Caused
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_2016—2020.Nabama Integrated Crash Data v-CMVCI]150RCDZ30RC‘IZBDRC202 VI?m:

‘ Order: |Natura| Order ~ | | Descending ‘ Suppress Zero—VahI Significance: |Owver Representation v| Threshold: 2.0 Iﬂ
Subset Subset Other COther  Odds Max ~ | | C001: County ~
Frequency Percent Frequency Percent  Ratio Gain C002: City
12:00 Midright to 12:... | 55 0.36 264 1.11 0776 | -15.366 CO03: Year
1:00 AM to 1:59 AM 55 0.86 266 1.1 0770 | -16.403 C004: Manth
: : - CO05: Day of Month
2:00 AM to 2:59 AM 47 0.73 255 1.07| 0687 21450 C005: Day of the Week
3:00 AM to 3:59 AM 57 0.39 126 137 0651°| -30509 CO07- Week ofthe Year
4:00 AM to 4:59 AM 77 1.20 402 163 0714 -30910 CO008: Time of Day
5:00 AM to 5:59 AM 168 262 666 279 0940 | -10.776 C010: Rural ar Urban
6:00 AM to 6:59 AM 237 370 955 400 0925 | -19.353 €011 Highway Classifications
CO012: Controlled Access
7:00 AM to 7:59 AM 364 568 1486 6.23 0913 | -34.891 C013: E Highway Side
8:00 AMto 8:55 AM 418 6.53 1438 6.28 1040 15388 C015: Primary Contributing Circumstance
9:00 AM to 9:59 AM 334 .00 1401 537 1.021 7526 C016: Primary Contributing Unit Mumber
10:00 AM to 10:55 AM 135 617 1548 6.49 0951 | 20534 CO17: First Harmful Event
C018: Location First Harmful Event Relio R
11:00 AM to 11:59 AM 459 717 1682 7.05 1.017 7.496
° C019: E Most Harmful Event
12:00 Noon to 12:59 ... 449 7.01 1730 7.25 0967 | -15.389 C020: E Distracted Driving Opinion
1:00 PM to 1:59 PM 444 6.93 1688 7.08 0.380 9114 C021: Distance to Fixed Object
2:00 PMto 2:59 PM 48D 7.18 1743 7.31 0.983 7.878 C022: E Type of Roadway Junction/Feature
3:00 PMto 3:59 PM 431 751 1887 791 0850 25533 C023:E Manner of Crash
C024: School Bus Related
4:00 PMto 4:59 PM ass 6.06 1433 622 0975 | -10.086 C025: Crash Severity
5:00 PMto 5:55 PM 412 6.43 1327 5.56 1157 55.790 026 Intersection Related
6:00 PMto 6:59 PM 292 456 303 379 1.205° | 49.605 CO27: At Intersection
7:00 PMto 7.55 PM 218 337 851 273| 1236 41250 C028: Mileposted Route
: : 2 C029: Mational Highway System
8:00 PM to 8:59 PM 197 3.08 557 233 1.318 47433 0030 Functional Clase
9:00 PM to 9:59 PM 164 256 462 1.94 1.322 33,934 C031: Lighting Conditions
10:00 PM to 10:59 PM 102 159 360 1.51 1.056 5364 C032: Weather
11:00 PMto 11:59 FM 78 122 305 1.28 0.953 -3.872 ©033: Locale -
Unknown 5 D.08 12 0.05 1.552 1779 v | [] Sortby Sum of Max Gain
0 G a2
2016-2020 Alabama Integrated Crash Data
C008: Time of Day
10-
&
= 5
)
C
0- ——
4:00 AM to 4:59 AM 500 AM to 5:55 AM 2:00 PM to 2:55 PM 700 PM to 7:55 PM Unknown
CO008: Time of Dawv

The time of day distribution for ILCs is generally not significantly different from CMV Caused
crashes in general. However, there are several hours that are significantly over-represented in
the late afternoon, 5:00 PM through 9:59 PM.

5.2 Rural/Urban; ILC vs All CMV Caused
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CARE 10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - CMV C015 OR C023 OR C129 OR C202 vs, CMV C...  — O x
! File  Dashboard  Filters  Analysis  |[mpact Locations Tools Window  Help -
-2016—2020Nabama Integrated Crash Data V-CMVCD‘IEUR[]]?SDRUEBDRCZ{IZ Vl?n 1/ 172016 -
| Order: |Ma: Gain ~ | |Descending v ” [] Suppress Zero-Valued Rows |§g’iﬁcﬂm: Over Representation v| Threshald:
C010: Rural or Urban| Subset Subset Cther Other Odds Max - CO007: Week of the Year -
o Frequency Percert  Frequency Percert  Ratio Gain CO08: Time of Day
b Urban 4264 66.58 14765 61.89 1.076" 300.551 CO010: Rural or Urban v
Rural 214D 3342 9092 3811 0877 | -300.591 | [] Sort by Sum of Max Gain

0 0o & & %]
2016-2020 Alabama Integrated Crash Data- Filter = CMV C015 OR C023 OR C129 OR C202 vs. CMV Caused Pasitive
C010: Rural or Urban

Frequency
=

I r
Urban Rural
CO010: Rural or Urban

Unlike CMV Caused in general, ILC crashes occur significantly more in the Urban than the Ru-
ral roadways. About twice as many crashes occur in the Urban as in the Rural areas. Please see
the discussion in this regard in Section 5.10, Locale.
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5.3 Highway Classification; ILC vs All CMV Caused

B CARE10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - CMY CO15 OR C023 OR C129 OR C202 ws. CMV C...  — O =
n File  Dashboard  Filkers  Analysis  |[mpact Locations Tools Window Help -
-2016—2020Nabama Integrated Crash Data V-CM\FCU‘IEDR C0230RC1230R C202 VI"]fn 1/ 172016
| Order: |Ma: Gain ~ | |Descending ~ ” Suppress Zero-\alued Rows |Sg’iﬁcam: Over Representation v| Threshald:
Subset  Subset Other Other  Odds Max _ || C010:Rural or Urban ~
Frequency Percent  Frequency Percent Ratio (Gain C011: Highway Classifications
4 Interstate 2903 45.33 6901 2893 1567 | 1050.546 | | C012: Controlled Access
Federal 877 1369 3470 1454 0542  -544p2 || G013 EHighway Side
C015: Primary Contributing Circumstanc
Municipal 1546 2414 6060 2540 0.950 -80.702
Hricpa C016: Primary Contributing Unit Numbe
Private F‘roperty 149 233 1013 425 0.548° -122.522 C047: First Harmful Event
County 152 3.00 217 9.10 0.329° -350.767 [ | C018: Location First Harmful Event Rel t
State 737 1151 4242 17.78 0647 | 401692 | [ Sort by Sum of Max Gain
0®lar g

2016-2020 Alabama Integrated Crash Data - Filter = CMV C015 OR C023 OR €129 OR C202 vs. CMV Caused Positive
C011: Highway Classifications
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CMVs are have a little over 45% of their ILC crashes on Interstates, which is over-represented in
comparison to all CMV Caused crashes by 56.7%. See Section 5.10, which indicates that a large
proportion of these Interstate crashes are close to urban areas as opposed to open country. Alt-
hough slightly under-represented, the proportion of crashes on Municipal Roadways is second
only to Interstates, further reflecting the tendency of ILC crashes to be in or near urban areas.
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5.4 Primary Contributing Circumstances (PCCs); ILC vs All CMV Caused;
C015 = part of ILC filter (see Section 5.0)

ﬂ CARE 10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - CMV C015 OR C023 OR €129 OR C202 vs. CMV Cause... — O *
B File Dashboard  Filters  Analysis  Impact Locations Toels Window Help .
21]16—2021]Nabama Integrated Crash Data V-CMVCD'IEOH CO0230RC1230R C202 VI'.(m 1/ 1/2016 I'IE
Order: |I'\'1a:-: Gain vl |Descending ~ ” Suppress Zero-Valued Rows ‘Signiﬁcanne: Over Representation ~ | Threshold: 2.0 |2
Subset  Subset Cther Cther QOdds Max || C001: County -
equency Percent vequency Percent Ratio Gain C002: City
Improper Lane Change/Use 2846 44 44 2846 1153 | 3725 | 20820.. C003: Year
Linseen Object/Person /Vehicle B49| 13.26| 2535| 1063 | 1.248°| 168.523 C004: Month
) - — - C005: Day of Month
E Crossed Centedine 266 415 567 238 1.748° | 113799 CO08: Day of the Week
Unknawn 21| 500 788 |  330| 1518 | 109475 CO0T: Week afthe Year
Improper Passing 127 198 195 082 | 2426 | 74656 C008: Time of Day
Made Improper Tum 394 6.15 1214 509| 1209°| 68.123 C010: Rural or Urban
E Other Failed to Yield 108 162 192 o080 208 52461 C011: Highway Classifications

C012: Controlled Access

Improper or No Signal 13 0.20 24 010 2018 6.558 C013: E Highway Side

E Aggressive Operation 51 0.80 168 0.70 1131 5.503 C015: Primary Contributing Circ

E Failed to Yield Right-f-Way Making Right Tum % o 77| 0a3z| 1288 ma3n CO16: Primary Contributing Unit

E Swerved to Avoid Object 17| 027 43 020 133 4115 C017: First Harmiul Event

E Failed to Yield Right-of Way from Yield Sign 17 0z 56| o023 1131 1968 SSE Eﬁ;i?;;ﬁ:ﬂ?\gﬁl Ev

E Over Comecting/Over Steering 10 158 369 155 1.020 1.548 C020: E Distracted Driving Opin

E Failed to Yield Right-of-Way from Parked Position 0| 018 0| 013 1242 1947 C021: Distance to Fixed Object
Under Minimum Speed 3| oos 6 o003 18e3] 1388 C022 E Type of Roadway Juncti ,
E Failed to Yield Right-of-Way Making Right Tum on Red Signal 2] om 7] o3| 1084 0121 | ] Sor by Sum of Max Gain
0 0 | & [ Displ

2016-2020 Alabama Integrated Crash Data - Filter = CMV C015 OR C023 OR C125 OR C202 vs. CMV Caused Pasitive

C015: Pnmary Contributing Circumstance

60

40
20
0 = - - maxll

| I I
E Crossed Median E Cther Distraction Qutside the Vehicle

TR Primans Cantribedina Circometanes

Frequency

The 2846 ILC crashes in this attribute were used as part of the ILC definition process, along with
three other attributes that indicated ILC (see Section 5.0 for the detailed definition). Thus, the
remaining items listed for this attribute cannot be considered to be a reflection of anything except
the residual crashes that were not filtered out by the other three attribute values. This does pro-
vide some important subjective information even if it cannot be quantified. For example, 849
crashes were recorded to be “Unseen Object/Person/Vehicle.” It is reasonable to expect that a
large number of crashes occurred when one of the drivers failed to see the other vehicle. This,
and the other values as well, provide valuable insights into potential ILC crash causes.
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5.5 Type of Junction/Intersection; ILC vs All CMV Caused (Items > 50 Crashes in 5 Years)

P CARE10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - CMV C015 OR C022 OR C128 OR C202 AN... - O x

File  Dashboard  Filters  Analysis  Impact Locations JTools Window  Help

2016-2020 Alabama Integrated Crash Data CMVCO150R C023 0RC1250R C202

| Order: |I'u'|a: Gain w | |Descending

- E_vaﬂfﬂmylm ol Subset Subset  Other Cther Odds Max
- -requency  Percent “requency Percent Gain
14 No Special Feature 4301 77.05 17203 7303 1.055% | 255.350
Entrance or Exit Ramp 156 245 458 1.94 1.261° 32318
Bridge /Overpass/Undemass 248 350 817 347 1.124 27370
On Ramp Merge Area 44 0.69 70 0.30 2.328° 25.097
Other than 1-12) Non-Intersection M 0.53 80 0.34 1574 12.396
Off Ramp Diverge Area 20 0.31 42 0.18 1.763 8.658
Off Ramp 44 0.69 13 0.56 1.244 B8.624
Cther Part of Interchange 18 028 40 017 1.666 7198
Intersection with Ramp 28 044 90 0.38 1.152 3656
Tunnel 1 037 48 0.20 0.849 -1.962
Other Intersection 18 028 76 0.32 0.877 -2.524
At Intersection, Intersection Related 16 0.25 82 0.35 0723 6.144
Y-Intersection 13 0.20 7 0.30 0.678 £.173
Crossover in Median 1 017 72 0.3 0.566 -8.444
On Segment but Intersection Related 63 0.99 288 1.22 0810 | -14774
Business Drive 19 0.30 140 0.59 0503 | -18.807
Driveway Access Intersection 25 0.35 165 0.72 0.548" -20.638
Four-Way Intersection 521 819 2340 993 0.824" | -110.914
T-Intersection 171 269 1335 567 0.474° | -189.515 |{[] Sort by Sum of Max Gain
0 0 e &

2016-2020 Alsbama Integrated Crash Data
C022: E Type of Roadway Junction/Feature

100-

&

T

= 50

z

L

0 | [ [

Other {than 1-12) Tunnel On Segment but
Nan-Intersection Intersection Relsted

C22: E Tvoe of Roadwav Junction/Feature

The general “Intersection Related” attributes (C026 and C027) indicated that CMV Caused
crashes were involved in fewer than expected crashes at intersections. These two attributes
showed even proportionately fewer ILC crashes at intersections. The two intersection types that
were significantly over-represented were “Entrance or Exit Ramp” and “On Ramp Merge Area.”

50



5.6 Manner of Crash; ILC vs All CMV Caused; C023 = part of ILC

P CARE10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - CMV C015 OR C022 OR C128 OR C202 vs. .., - O x

ﬂ File  Dashboard  FEilters  Analysis  Impact Locations Tools Window  Help

- 8 X
2016-2020 Alabama Integrated Crash Data ~ - CMVCO150R C023 0RC1250R C202 ~ I '.;’n 1414

| Order: |Max Gain ~ | |Descending w ” Suppress Zerc-Valued F{{ Significance; |COver Representation w | Threshold: 20 2
C023: E Manner of Cras| Subset Subset Other Cther  Odds Max C010: Rural or Urban -
e Frequency Percent  Frequency Percent  Ratio Gain C0411: Highway Classifications
b Sideswipe - Same Direc... 13 8453 513 2265 3725 | 3959974 | | CO12: Controlled Access
Angle frort to side) Sa... 173 270 558 234 1155  23.215 | | €013 EHighway Side
C015: Primary Contributing Circumstan
Record from Paper Syst... 2 0.03 3 013 0.240 £.321 C016: Primary Contributing Unit Numbe
Head-Cn lfI'CII'It to front ... 3 0.05 145 0.61 0.077 -35.523 CO017: First Harmful Event
Angle Oncoming ffrontal) & 0.09 157 0.83 0113 -46.881 C018: Location First Harmful Event Rel t
Angle front to side) Op... 12 019 372 156 0.120 -87.857 | | ©019: E Most Harmful Event
Causal Vieh Backing: R... 1 0.02 346 145 0011| -91.878 | | ©020- E Distracted Driving Opinion
- - - —— C021: Distance to Fixed Object
Side Impact (angled) m 470 1555 £.52 0.721 -116.413 C022: E Type of Roadway Junclion/Feat
Non-Collision 29 0.45 666 279 0.162° | -149.776 | | AR s
Sideswipe - Opposite Di... 62 0.97 806 338 0287 | -154.357 | | C024: School Bus Related
Side Impact (90 degrees) 24 037 282 370 0101 | 212758 | | C025: Crash Severity
C026: Intersection Related
Cith 74 1.16 2143 298 0,129 -501.251
= C027: At Intersection
Rear End fml"lt to rear} 194 303 5156 2161 0.140¢ -1190.039 co2a: M”eposted Raoute v
Single Vehicle Crash all.. 110 172 5410 2268 0.076° | 1342221 | [] Sort by Sum of Max Gain
0 o = &
2016-2020 Alabama Integrated Crash Data- Filter = CMV C015 0OR C023 OR C128 OR C202 vs. CMY Caused Positive
C023: E Manner of Crash
100
&
3 50
€T
i
Angle Oncoming (frontal) Sideswipe - Opposite Direction
C0232: E Manner of Crash

This attribute was also used to define the ILC filter; in this case Sideswipe — Same Direction was
considered to be in indicator of ILC. A comparison with the results for CMV Caused vs all other
crashes indicate the following frequencies in the C023 attribute that were filtered out:

Single Vehicle Crash - all types (was 5,410; now 110), Non-Collision (was 666; now 29), and
Sideswipe - Opposite Direction (was 806; now 62).
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5.7a Crash Severity; ILC vs All CMV Caused

B CARE10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - CMV C015 OR C023 OR C12% OR C202 vs, ... - O *

B FEle Dashboard Filters Analysis  Impact Locations Jools Window Help - 8 X

_ 2016-2020 Mlabama Integrated Crash Data “ - CMVCO15 0R C023 OR C1250R C202 ~ I ‘f’n 1/ 14
| Order; |Matural Order ~ | Descending ‘ Suppress Zero-Valued R{Eg’iﬁcﬂ’m: Cwver Representation v| Threshold: 2.0 =

Subset Subset Other Cther  Odds Max C023: E Manner of Crash A
Frequency  Percent Frequency  Percemt  Ratio Gain C024: School Bus Related
b | Fatal Injury 6 0.09 162 068 0.138 EYFLIRN | C025: Crash Severity
Suspected Serious Injury 77 1.20 706 296 0406 | 112514 | | CO26: Intersection Related
CO027: At Intersection
Suspected Minor Inj 262 409 1580 662 0618° | -162.124
Hsp mor iy C028: Mileposted Route
Possible Injury 358 6.21 1713 718 0.866" -61.825 C029: Mational nghwﬂ}" S}'Stem
Property Damage Only 5551 86.68 19269 80.77 1073 | 378.565 | | CO30: Functional Class v
Unknawn 10 172 427 179 0.560 4621 | 7] Sort by Sum of Max Gain
0] Ga s &

2016-2020 Alabama Integrated Crash Data- Filter = CMV C015 OR C023 OR €129 OR C202 vs. CMV Caused Positive
C025: Crash Severity

100"

&

5

= 50

d

[
el

0- | | | | |
Fatal Injury Suspected Suspected Possible Injury Properiy
Serious |njury Miinor | njury Damage Only

C025: Crash Severity

The above indicates that the severity of the defined ILC is considerably lower than that of CMV
Caused crashes in general. The cause of the lower severity is probably the urban nature of the
crashes coupled with their slower impact speeds (see Section 5.15). The analysis giving next
shows the extent to which crashes involving large trucks result in higher severities.
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5.7b Crash Severity; All Large Truck Involved (15t or 2" Vehicle) vs Non-CMVs

ﬂ CARE 10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Heavy Truck Invelved 1st or 2nd Vehicle vs, Mot H... - O X
ﬂ File  Dashboard  Filters  Analysis  |mpact Locations TJools Window  Help - g X
2016-2020 Alabama Integrated Crash Data ~ Heavy Truck Involved 1st or 2nd Vehicle ~ 7 1 1/ 1/2016
| Order: | Matural Order ~ | Descending Suppress Zero-Valued Rows ‘Sg'iﬁca't:e: Over Representation w | Threshald: 20 =
) ash Seves Subset  Subset Cther Cther Odds Max C025: Crash Severity
Frequency Percent Frequency Percent Ratio Gain
» 473 1.06 3544 055 1.942° 229453
Suspected Serious Injury 1651 amn 22749 315 1.175° 246.448
Suspected Minor Injury 3232 725 56031 776 0.934° 237424
Possible Injury 3150 716 68125 944 0758 | -1016.369
Property Damage Ony 35165 7852 551142 7637 1.033 1136.808
Unknown 845 1.90 13662 272 0.696 -368.956 [ ] Sort by Sum of Max Gain
0 | & 0o

2016-2020 Alabama Integrated Crash Data
CO025: Crash Seventy

100- g
&
E w0
o
i
0 | I [ ] [ I

Null values Fatal Injury Suspectad
Serious Injury

Suspected Possible Injury Property
Minor Injury Damage Only

C025; Crash Seventy

The above shows that crashes involving large trucks generally result in more fatal crashes. How-
ever, past research has shown that most of the fatal crashes are not caused by the large trucks but
by the lighter vehicle. Obviously, any crash of a large heavy vehicle and one that is considerably
lighter has the potential to cause serious harm.
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5.8 Mileposted Routes; ILC vs All CMV Caused (Crashes > 50)

B CARE10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - CMV C015 OR C023 OR C129 OR C20.. — O *
ﬂ File  Dashboard  Filters  Analysis  Impact Locations TJools Window  Help - 3 X
2016-2020 Mabama Integrated Crash Data ~ CMVCD150R C0230R C129 0OR C202 ~ 1% ]
‘ Order: |I'U'Ia: Gain v| |Descending v ” Suppress ZBI‘D—\H" Significance: |O\rer Representation v| Thresheld: 2.0 EI
C028: Mileposted Subset Subset Other Other  Odds Max C028: Mileposte
e Frequency Percent Frequency Percent  Ratio Gain
3 INDO59 825 21.02 1803 1712 1228 153133
INDOES 556 2436 2346 2 1.054 81.750
IND455 177 451 355 337 1.338° 44713
INDO3S 278 7.08 664 6.30 1124 30.568
INDO1D 151 487 448 4725 1.144 24.058
INDOZ0 356 5.07 532 8.5 1.025 8701
INDOZ2 51 1.30 168 1.59 0.815 -11.603
ALDOZ20 51 1.30 178 169 0.765 -15.330
ALDDO3 196 459 599 569 0.878 -27.210
ALDO13 95 242 338 321 0.754° -30.952
ALDO53 105 268 365 347 077z -31.013
ALDO38 ] 227 324 308 0737 -31.735
ALDD0E 135 344 463 440 078z -37.532
ALDOOS 20 204 320 304 0.671" -39.244
ALDOODZ 83 21 365 350 0.604° -54 504
ALDDO1 257 6.55 861 817 0.801° -63.842 [ ] Sort by Sum of Max Gain
ey
2016-2020 Alabama Integrated Crash Data
C028: Mileposted Route
40-
g
: 20
@
Il
0-
ALODO13 ALDDDZ2
C028: Mileposted Route

I-59, 165 and 1-459 significant over-representations. Those at the bottom of the list were gener-
ally significantly under-represented, although some had well over 50 ILC crashes.
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5.9 Lighting Conditions; ILC vs All CMV Caused

B CARE10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - CMV C015 OR C023 OR C12% OR C202 vs, ... - O *

B FEle Dashboard Filters Analysis  Impact Locations Jools Window Help

- 5 X
- 2016-2020 Alabama Integrated Crash Data ~ - CMV C015 0R C023 OR C123 OR C202 w I ‘f’n 1414

| Order: |I'u'|a: Gain B | |Descending B ” Suppress Zero-Valued R{Eg’iﬁcﬂ’m: Cwver Representation e | Threshold: 2.0 =
Subset Subset Other Cther  Odds Max || C023:E Manner of Crash A
Frequency ~ Percent Frequency  Percert  Ratio Gain C024: School Bus Related
b | E Dark - Spot lluminatio... 294 459 210 340 1.352° 76569 | | C025: Crash Severity
E Dark - Continuous Lig... 175 273 473 198 1378°| 4031 || CO26Intersection Related
Dusk 138 215 446 187 1153| 18279 | | CO27-Atintersection

C028: Mileposted Route
Dawn 120 187 421 1.78 1.062 6.990 | | coz9: Mational Highway System

E Dark - Continuous Lig... 25 0.39 76 0.32 1.225 4553 | | CO30: Functional Class

Unknown 13 0.20 5 0.15 1.384 1605 C031: Lighting Conditions
Other 11 0.17 18 0.16 1.078 0.80p | | 032 Weather
- C033: Locale
Not Applicable 2 036 8 035 1020 0452 C034: E Police Present at Time of Crast
Dark - Roadway Lighted 5 0.08 15 0.08 0.580 -0.100 | | coa3s: Police Motification Delay
E Dark - Unknown Roa... 17 027 65 0.27 0.974 -0.448 | | CO36: Police Arrival Delay
E Dark - Spot lluminatio... 102 159 392 164| 0969 3206 || CO37-EMSAmval Delay
- C038:; Adjusted EMS Arrival Delay
Dayiight 4810 A 18183 7609 0.587 62860 C039: Non-Vehicular Property Damage v
Dark - Roadway Mot Li... 671 10.48 2845 11.53 0.879 -52 651 [ ] Sort by Sum of Max Gain
0] 0o s &

2016-2020 Alabama Integrated Crash Data- Filter = CMV C015 OR C023 OR C125 ORC202 vs. CMV Caused Positive
C037: Lighting Conditions

100-
&
5
= 50
o
('
a-
EDark - Dawn Unknown Mot Applicable EDark- Daylight
‘Continuous Unknown
Lighting Rozdway
Both Sides Lighting
of Roadway

C037: Lighting Conditions

These results correspond closely to the time of day results in Section 5.1. This would especially
be true in the time-change months of November and December, which were found to be over-
represented, although not significantly.
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5.10 Locale; ILC vs All CMV Caused

B CARE10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - CMV C015 OR C023 OR €129 OR C202 vs, ... — O *
B FEle Dashboard Filters Analysis  Impact Locations Jools Window Help - 8 X
- 2016-2020 Mlabama Integrated Crash Data “ - CMVCO15 0R C023 OR C1250R C202 ~ I ‘;’n 1/ 14
| Order: |I'u'|a: Gain e | |Descending B ” Suppress Zero-Valued R{ﬁg—iﬁm: Cwver Representation e | Threshold: 2.0 =
Subset Subset Cither Other  Odds Max C029: Mational Highway System ~
Frequency Percent  Frequency Percent  Ratio Gain C0320: Functional Class
Shopping or Business 2507 3915 8218 3445 1.136° 300.527 | | ©031: Lighting Conditions
Other 145 226 383 161 14100 | 42188 | | C032 Weather
Pl d 1 0.0z 5 0.02 0.745 0.342
avaroun C034: E Police Present at Time of Crast
Manufaduring or Indust ... 245 383 558 402 0953 -12.165 C035: Police Matification De'a}'
School 60 0.4 277 1.16 0.807 -14.359 | | C036: Police Arrival Delay
Open Courtry 2857 4524 11107 4656 0572| 84607 | | CO37:EMS Arrival Delay y
MNA20- Adinieted CRC Arrival Dialan
Residential 49 857 2908 1215 0.703° -231.635 | [] Sort by Sum of Max Gain
0] 0o s &
2016-2020 Alabama Integrated Crash Data- Filter = CMV C015 OR C023 OR €129 OR C202 vs. CMV Caused Positive
C033: Locale
60-
40
iy
:
g
= 2
0 | | I [ I I |
Shaopping or Other Playground Manufacturing Schoal Open Country Residential
Busingss of | ndustriz
C033: Locale

Open Country, which was the top of the over-representation list for all CMV Caused, is now
shown to be under-represented for ILC crashes. The following attributes further support this out-
come (over-representations in parentheses):

Section Attribute

5.2 Rural or Urban (Urban)

5.3 Highway Classification Q)

5.16 Trafficway Lanes (Three or more lanes)

5.17 Turn Lanes (Both right- and left-turn lanes)
5.10 Locale (shown above) (Shopping or business)

Before drawing any conclusion on the general concentration of ILC crashes, all of these attrib-
utes should be examined and compared.
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5.11 Adjusted EMS Arrival Delay; ILC vs All CMV Caused

B CARE10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - CMV C015 OR C023 OR €129 OR C202 AN... — O *
B FEle Dashboard Filters Analysis  Impact Locations Jools Window Help - 8 X
2016-2020 Mlabama Integrated Crash Data “ CMVCO15 0R C023 OR C1250R C202 “1%7 1/ 14
| Order; |Matural Order ~ | Descending ‘ Suppress Zero-Valued R{Eg’iﬁcﬂ’m: |O\:er Representation e | Threshold:
T Subset Cther Other  Odds Max ( djusted EMS Arrival Delay
Percent  Frequency Percent Ratio Gain
] Oto 5 minutes 149 1729 531 150 0.509 -14.847
Gto 10 minutes 250 29.00 1385 2828 1.026 6.254
11to 15 minutes 156 2274 1014 2070 1.068 17.546
16to 20 minutes 04 12.06 605 1235 0.577 -2474
21to 30 minutes 95 11.02 b45 11.13 0.990 0.915
31 to 45 minutes 45 o) I 566 0944 -2.749
46to 60 minutes 9 104 77 157 0.664 -4 551
61 to 50 minutes 9 1M 47 0.96 1.088 0.728
51 to 120 minutes 3 035 a 016 211 1.552
121 to 180 minutes 1 012 ] 0.6 0.710 0.408 [] Sort by Sum of Max Gain

0®er g

2016-2020 Alsbama Integrated Crash Data
C038: Adjusted EMS Arrival Delay

40 -
i
5 20
o
£

0.

6 to 10 minutes 16 to 20 minutes 31 to 45 minutes 61 to 30 minutes 121 to 180 minutes

C038: Adiusted EMS Arrival Delav

There are no significant differences in the ambulance arrival time between the ILC and the CMV
Caused crashes in general. See Section 3.17 for the contrast between CMVs and all other vehi-
cles.

C040-C049 have been omitted since they were determined not to provide any information in ad-
dition to the results given in Sections 3.18-3.25.
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5.12 C129 Vehicle Maneuvers; ILC vs All CMV Caused; C129 = part of ILC filter

Dashboard  Filters

B FEie

Analysis

Impact  Locations TJools Window  Help

B CARE10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - CMV C015 OR C023 OR C12% OR C202 vs, ... - O *

- 2016-2020 Alabama Integrated Crash Data

~ - CMV C015 0R C023 OR C123 OR C202

-5 x
v|-e];=n 1717

-

| Order: |I'u'|a: Gain e | |Descending B ” Suppress Zero-Valued R{ﬁgiﬁca-m: Cwver Representation e | Threshold: 2.0 =
Subset Other Other  Odds Max C122: CU Driver Officer Opinion Alcohol »
Percent  Frequency Percent  Ratie Gain 123: CU Driver Officer Opinion Drugs
» | EChanging Lanes 2759 43N 2759 1158 3722 | 2017738 | | C124: CU Driver Alcohol Test Type Given
E Overtaking/Passing 205 3.20 325 136, 2348 117682 [ | ©125°E CU Driver Drug Test Type Given
C12a: CU Driver Alcohol Test Results
Unk 133 208 251 105 1572 65.564
e C127: E CU Driver Drug Test Results
Tuming Right 561 877 1836 756 1101] 51601 | oq28: CU Vehicle Initial Travel Direction
llegally Pared 0.14 47 0.20 0.713 -3.628 - CU Vehicle Maneuvers
Legally Parked 0.09 97 0.18 0.604 -3.941 | | ©130: E CU Non-Motorist Maneuvers
E Leaving Main Road 10 016 23 035 0448 | -12:3p0 | | G207 GU Vehicle Most Harmful Event
- C202: CU Contributing Circumstance
Making U-Tum % il 183 064 0833 | 18107} | £203: CU First Harmful Event Location
E Entering Main Road %] 1.06 335 141 0.756 -22.005 | | co204:ECU Sequence of Events #1
E Stopped for Sign./Sig... 2 0.03 107 0.45 0.070 -26.748 | | C205: E CU Sequence of Events #2
Stopped in Traffic 0.06 123 052|  0121| -29.046 | | C206:E CUSequence of Events #3
N C207: E CU Sequence of Events #4
Other b2 0.81 334 140 0.579 37.736 £208: CU Madel Year
Tuming Left 553 927 2374 597 0.930 -44.824 209 CU Make
E Megotiating a Curve 136 213 1249 h24 0.405° -199 569 C210: CU Body (Passenger Cars Only)
Slowing/Stopping 66 1.03 1005 422 0244 | 204014 [ | €211 ECU Owners State
Backing 3 0.48 1765 741 0065 | 443203 || C21% CU License Tag State
C213: CU Vehicle Usaae R
Movemenrt Essentially 5... 1739 277 10970 46,05 0.550° [ -1208.315 [ ] Sort by Sum of Max Gain
0 0 e &
2016-2020 Alabama Integrated Crash Data- Filter = CMV C015 OR C023 OR C129 OR C202 vs. CMY Caused Positive
C125: CU Vehicle Maneuvers
8{] —
g 40
8
£
20
0— I — i i o i
lllegally Parked E Stopped for Sign/Signal Slowing/Stopping
C125: CU Vehicle Maneuvers

The following had Max Gains in excess of 50 crashes: Changing Lanes, Overtaking/Passing, and
Turning Right. These are shown for their subjective use, since the numbers given above are not
indicative of their absolute frequency due to this attribute being part of the ILC filter.

58



5.13 C202 CU Contributing Circ ILC vs All CMV Caused; C202 part of ILC filter

ﬂ CARE 10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - CMV C015 OR C023 OR C129 OR C202 vs. CMV Caused Positive] — a e
ﬂ File  Dashboard  Filters  Analysis  Impact  Locations Tools  Window  Help .
-201G—ZDZDNabama Integrated Crash Data v-CMVCD'I&OH CO0230RC1230R C202 VI‘.!’n 14 1/2016 I'IE 31,2020
| 0rder:|l'v1ax Gain v| |Descending v || Suppress Zero-Valued Rows |Signiﬁcanoe: Over Representation v| Threshold:| 20 &
Subset Subset Other Other  Odds Max A [} C123: CU Driver Officer Opinion
Frequency  Percent Frequency  Percent  Ratio Gain C124: CU Driver Alcohol Test Ty
Improper Lane Change/Use 2091 3265 2091 876 3725 | 1529707 C125: E CU Driver Drug Test Tyg
Unseen Object,/Persan. Vehicle 49| 1482 2525 1058 | 1400 | 271.207 C126: CU Driver Alcohol Test Re
C127: E CU Driver Drug Test Re
Lnk: 632 5.87 1435 6.02 1641% | 246759%
Trnewn C128: CU Vehicle Initial Travel C
E Crossed Centerline 240 3.75 498 209| 1795°| 106320 ©129: CU Vehicle Manewvers
Improper Passing i’} 162 158 066 2452 61.588 C130: E CU Non-Matorist Manet
Made Improper Tum 321 5.01 1022 428|  1170°| 46662 C201: CU Vehicle Most Harmiful
E Other Falled to Yield 88 137 174 073 1sse| 412 EUS NN R G
C203: CU First Harmful Event Lt
Improper or No Signal 14 0.22 21 0.09 2484 8.363 204: E CU Sequence of Events
E Swerved to Avoid Object 14 0.22 35 0.15 1.430 4605 C205: E CU Sequence of Events
E Mot Applicable Because Unit is Rairoad Train 2 0.03 2 0.01 1725 1463 C206: E CU Sequence of Events
E Not Visible 2 0.03 3 00 2484 1195 C207:E CU Sequence of Event:
C208: CU Model Year
] ) N R ) -
E Failed to Yield Right-of-Way Making Right Tum on Red Sig... 2 0.03 7 0.03 1.064 0121 C209: CU Make
E Disregarded other Road Markings & 0.09 22 0.09 1.016 0.054 ©210: CU Body (Passenger Car v
Under Minimum Speed 1 0.02 4 0.02 0.531 0074w | [ Sort by Sum of Max Gain
0 | & Display Filter

2016-2020 Alabama Integrated Crash Data - Filter = CMV C015 OR C022 OR €125 OR C202 vs. CMV Caused Positive
C202: CU Contributing Circumstance

20

o th-.L = - 4...1._...1.:1"]

1 I
E Crossed Median E Failed to Yield Right-of-WWay from Driveway
207 C1 Contrilding Circumstance

Frequency

Like C129 (discussed immediately above this one), the results here are only good for obtaining
an indication of other factors that might have influenced the crashes, since C202 Improper Lane
Change/Use was used in creating the ILC filter. The other factors that rose to the top are quite
interesting, and it can be seen how they would affect the ILC crashes. They are: Unseen Ob-
ject/Person/Vehicle, Crossed Centerline, Improper Passing, Made Improper Turn, Other Failed to
Yield. These are all significantly over-represented in their comparison with the CMV Caused
crash subset.

59



5.14 C208 CU Model Year ILC vs All CMV Caused

B CARE10.2.1.3 - IMPACT Results - 2016-2020 Alabama Integrated Crash Data - CMV CO15 OR C023 OR C129 OR C202 AN... - O *
B FEle Dashboard Filters Analysis  Impact Locations Jools Window Help - 8 X
2016-2020 Alabama Integrated Crash Data w CMV C0150R C023 OR C129 0OR C202 “1%7 1/ 14
| Order: |I'u'|a: Gain B | |Descending B ” Suppress Zero-Valued R{Eg’iﬁcﬂ’m: |O\:er Representation e | Threshold:
Subset Subset Cther Other  Odds Max
Frequency Percent  Frequency Percent  Ratio Gain
» 2000 117 265 628 332 0.798 | -29.584
200 a2 1.86 445 236 0738 | -22103
2002 53 1.20 329 174 0.650° | -23793
2003 73 1.65 509 269 0614*| -45.808
2004 Ell 2.06 502 2.66 0777 | -26.174
2005 148 335 247 448 0.745" | -459.702
2006 157 447 591 524 0852 | -34314
2007 260 589 1380 7.35 0.801° | -F4.448
2008 93 21 463 245 0.861| -15.071
2005 95 215 505 267 0.806 | -22.874
2010 133 am 479 253 1.150 21,194
2m 109 247 548 289 0855 | -18.444
2012 21 478 515 484 0.938 -2.574
2013 270 6.12 1116 5.50 1.037 9.509
2014 332 7.52 1344 1 1.058 18.291
2015 500 11.33 1825 9.66 1.174° 74015
2016 601 13.62 2162 11.44 11517 96.358
2017 308 6.98 1274 6.74 1.036 10.630
2018 322 7.30 1133 5.99 1.218" 57.541
2019 264 588 578 517 1.156 3721
2020 137 an 457 242 1.284° 30.330
2021 16 0.36 47 0.25 1.458 5.030 | 7] Sort by Sum of Max Gain
0@ e 2
2016-2020 Alabama Integrated Crash Data
C208: CU Mode! Year
15
E‘ 10-
)
£ 5
u.
2004 2009
C208: CU Model Year

The more recent truck model years are over-represented along with other years after 2013, and
especially 2015 and 2016. To a large extent, these reflect ages of vehicles on the road.
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5.15 C224 CU Estimated Speed at Impact ILC vs All CMV Caused

B CARE10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - CMV C015 OR €023 OR C129 OR C20..  — O d
ﬂ File  Dashboard  Filters  Analysis  Impact  Locations Toocls  Window  Help - 3 X
2016-2020 Alabama Integrated Crash Data w CMVCD150R CD230R C1290R C202 ~“1%7 |
‘ QOrder; |Ma: Gain v| |Descending w ” Suppress ng-\fd;l Significance: |0ver Representation v| Threshald: | 2.0 Iil
[C2E CUEsimad st e T
T TEqUENCY Percent Freguency Percent  Ratio
2 1to 5 MPH 440 1343 2840 19.56 0.686" | -201.000
6to 10 MPH 273 833 1357 562 0.866 | -42.309
11ta 15 MPH 178 543 747 514 1.056 9.339
16ta 20 MPH 120 366 455 f 1.074 8.276
2110 25 MPH 72 220 4an 2483 0776 | -20.764
2610 30 MPH 89 272 429 2395 0915 | -7.827
31t 35 MPH 1m 308 523 360 0856 | -17.043
36to 40 MPH 133 406 532 366 1108 | 12325
41ta 45 MPH 224 6.84 952 6.83 1.000 0101
46ta 50 MPH 158 482 738 5.08 0545 | -8570
51ta 55 MPH 265 8.05 1427 583 0.823"| -57.080
56to 60 MPH 239 729 824 568 1.285° | 53.020
61to 65 MPH 435 13.40 1555 10.71 12517 88.030
66t 70 MPH 436 1483 1467 10.10 1.468° | 154.892
71ta 75 MPH S 162 113 0.78 2078 | 2745
76ta 80 MPH 6 018 21 0.14 1.266 1.260
86ta 50 MPH 1 0.03 1 0.01 4431 0.774 | [ Sort by Sum of Max Gain
0 ar &

2016-2020 Alabama Integrated Crash Data
C224: CU Estimated Speed at Impact

20-

10-

Frequency

211025 MPH 46 to 50 MPH 71to 75 MPH

C224: CU Estimated Speed at Impact

The high impact speeds abouve 56 MPH indicate that these crashes were more likely to have oc-
curred on Interstate highways, some possibly going through relatively urbanized areas.

61



5.16 C412 CU Trafficway Lanes ILC vs All CMV Caused

B File Dashboard  Filters  Analysis  Impact Locations Tools  Window Help

B CARE10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - CMV C015 OR C023 OR C129 OR C202 vs. CMV ... — O *

- 8 X

- 2016-2020 Mlabama Integrated Crash Data

~ -CMVCCI‘I&DR C023 0R C1290R C202

vl-:]?n 1/ 1/2016

‘ COrder: |Ma:: Gain v| |Descending w ” Suppress Zero-Valued Rows |§g-iﬁczn:e: Ower Representation v| Threshold: | 2.0 El
Subset  Subset Other Cther 0Odds Max Gain | | G407 CU Roadway Curvature a a
Frequency  Percent Frequency  Percent Ratio C408: CU Vision Obscured By
Six Lanes or Mare 1548 2417 3138 13.9% 1728 §51.971 | | C409: CU Traffic Contral
Four Lanes 2883 45,02 2659 36.30 1.240° 558641 | | ©410: CU Traffic Control Functic
C411: CU Opposing Lane S
Three Lanes 445 695 1085 459 1514° 151,086 | | -~ URROSING Lane Sepa
Cd412; CU Trafficway Lanes
Five Lanes 235 167 526 262 1.398 65.951 | | ' 0413 E CU Turn Lanes
One Lane 70 1.09 480 1.93 0.567" -53.479 | | C414: CU One-Way Street
Not Applicable (Parking Lot} 177 2.7 1145 480 0.576° -130.355 | | C415: CUWorkzone Related
Two Lanes 1045 16.33 8534 35.77 0.457° | 1244805 | [] Sort by Sum of Max Gain
0 ®lar 2 %
2016-2020 Alabama Integrated Crash Data- Filter = CMV C015 OR C023 OR €129 OR C202 vs. CMV Caused Positive
C412: CU Trafficway Lanes
6{].
& 40
5
g
w20
G' | | | | I | I
Four Lanes Three Lares Five Lares Oine Lane Mot Applicable Twolanes
or Mare {Parking Loty
C412: CU Trafficway Lanes

All of the number of lanes of three lanes or more are over-represented. This indicates that the
more lanes that are active, the greater the chance of an ILC crash, which is reasonable.
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5.17 C413 CU Turn Lanes ILC vs All CMV Caused

- 2016-2020 Mlabama Integrated Crash Data

B CARE10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - CMV C015 OR C023 OR €129 OR C202 vs, CMV ... - O *

B File | Dashboard | Filters  Analysis  Impact Locations Tools  Window Help

x

~ -CMVCCI‘I&DR C023 0R C1290R C202

- &
"I"?n 1/ 142016

‘ COrder: |Ma:: Gain v| |Descending w ” Suppress Zero-Valued Rows |§g-iﬁczn:e: Ower Representation v| Threshold: | 2.0 El
413: ECU Turn Lanes Subset Subset Cther Cither Odds Max C407: CU Roadway Curvature a »
- Frequency  Percert Frequency  Percent Ratio Gain C408: CU Vision Obscured By

Right Tum Lane(s) Only 34 490 285 an 132> 76.437 | | C409: CU Traffic Control
Left Tum Laneis) Only 710 11.09 2402 1007 1.101° 5095 | | C410: CU Traffic Control Functic
- C411: CU QOpposing Lane Sepa
Both Left and Right Tum Lai an 1360 3186 1335 1018 15773
3nd ight fum Lanes Cd412; CU Trafficway Lanes
Other 16 025 47 0.20 1.268 RE: N C412 E CU Turn Lanes
Unknown 0.08 13 0.05 1433 1510 | | C414: CU One-Way Street
Record from Paper System 0.03 k| 0.13 0.240 5321 | | €415: CU Workzone Related
None 4250 £6.36 16006 67.09 0989 | 46535 | | C416-ECUWorkzone Type
C417: E CU Workers Present
Mot Applicable 236 369 1287 539 0683 -109.473 | [7] Sort by Sum of Max Gain
0 0o | & ¥
2016-2020 Alabama Integrated Crash Data - Filter = CMV C015 OR C023 OR C123 OR C202 vs. CMY Caused Positive
C413: ECU Turn Lanes

&

:

g

(I8

20-
{].
Right Tum Left Tum Both Left and Mot
Lzne(s) Only Lan=(s) Only Right Tum Applicable
Lanes
C413: ECU Turn Lanes

While right turn lanes have a higher over-representation (Odds Ratio = 1.322), the number of
ILC crashes occurring was about double in the left turn lanes. Both of these would seem to be
hazardous, resulting in more ILC crashes than what would be expected in CMV crashes in gen-

eral.
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5.18 C415 CU Workzone Related ILC vs All CMV Caused

B CARE10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - CMV C015 OR C023 OR €129 OR C202 vs, CMV ... - O *

B File | Dashboard | Filters  Analysis  Impact Locations Tools  Window Help - 8 X
-ZD‘IG—ZDZDNabama Integrated Crash Data k4 -CMVCD‘IEOR C0230R C1290R C202 w I"r’n 1/ 172016

‘ COrder: |I'u'la:: Gain v| |Descending w ” Suppress Zero-Valued Rows |§g-iﬁczn:e: Ower Representation v| Threshold: | 20 =
_ Subsst  Subsst  Other Other  Odds Max _ || C407:CU Roadway Curvature a »
Tequency  Percent Tequency  Percent Gain C408: CU Vision Obscured By
E Between Waming Signs and Work Area 291 454 751 315 1.444° 89.407 | | C409: CU Traffic Control
E Not Involving Workers/Conditions in Activity frea 131 205 7 14| 1801 | 58255 | | C410: CU Traffic Control Functic
) o ) C411: CU QOpposing Lane Sepa
E At Lane Shift Transition in Activity Area 55 0.86 84 035 2439 | 32452
fan n vity Cd412; CU Trafficway Lanes
E On Temporary Detour 28 0.44 41 017 | 254" 16884 | | ~4q3 £ CU Tum Lanes
E Other Workzone Area 16 0.25 36 0.15 1.656 £.336 | | C414: CU One-Way Street
E Outside of the Workzone Waming Signs 29 045 95 D.40 1137 3493 CU Workzone Related
E In Termination Area of Workzone 18] o028 55 023 1218 3236 || C*16: ECUWorkzone Type
- — C417: E CU Workers Present
E Involving Roadway Condttions in Activity Area 5 0.08 15 0.08 0.980 0100 C418 E CU Law Enfarcement P
E Involving Warkers/Eqpmt in Activity Area 17 027 85 0.36 0745 -5.817 | | c450- CU CMV Indicator
Not Applicable 205 3.20 1080 457 0701 87592 || C451:ECUCMV Weight "
Not In/Related to Workzone 5600 | 8759| 21330 8941| 0.980°| -116.670 | [] Sortby Sumof Max Gain
O 0o o & IZ

2016-2020 Alabama Integrated Crash Data - Filter = CMV C015 OR C023 OR C123 ORC202 vs. CMY Caused Pasitive
C415: CU Workzone Related

100-
&
g
El 50
2
w
.0 E
E Not Invalving E On Temparary E Outtside of the E Involving Roadway Mot Applicable
Workers/C onditions Detour Workzone ‘Conditions in
in Activity Arss Warning Signs Activity Ar=s

C415: CU Workzone Related

The areas of the workzone that seem to have the greatest vulnerability to ILC crashes are:
(1) Between Warning Signs and Work Area; (2) At Lane Shift Transition in Activity Area; and
(3) On Temporary Detour.
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5.19 CMV Items C451 to 465
All of these attributes indicated that for the most part (usually above 90%), the “crashes were not

qualified.” We interpret this to mean that they were not qualified to use these attributes that, for
the most part, are reserved for CMV use.
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6.0 CMV Crash Analyses for the Selective Enforcement Assistant (SEA)

The purpose of this section is to determine for CMV-caused crashes the specific causes for (1) all
crashes and (2) fatal and severe injury crashes. The IMPACT comparison for the first is between
all CMV caused crashes against all other crashes (i.e., that were not caused by CMVs). For the
second (fatal and severe) the IMPACT comparison was between the combined CMV caused fatal
and severe injury crashes and all other CMV-caused crashes.

This information will be useful in further developing the Selective Enforcement Assistant (SEA),

software that will highlight locations that had (1) higher numbers of CMV crashes than expected,
and (2) higher numbers of CMV fatal crashes than expected.

6.1 V025 Crash Severity; CMV Fatal and Severe Crash vs All Other CMV Caused

B CARE 10.2.1.3 - [IMPACT Results - Alabama Integrated Crash Data - CMV is CU V067 AND Fatal and Severe Injury vs.... - O d
B File Dashboard Filters Analysis |mpact Jools Window Help - F X
_ Alabama Integrated Crash Data - - CMVis CU VDET AND Fatal and Severe Injury - I'_r’ E
‘ QOrder: ||\"Ia:-: Gain w | |Descending i ” [] Suppress ZBI'D—Vah‘ Significance: |O\ter Representation r | Thresheld: 20 &
Subsst  Subset Other Other  Odds  Max W023: E Manner of Crash -
T Frequency Percent Frequency Percent Ratio  Gain V024: School Bus Related
3 Fatal Injury 156 19.33 0 0.00 R Tl | V025 Crash Severity
Suspected Serious Inj... 651 80.67 0 0.00| 0000 651.000| | VO26:Intersection Related
V02T At Intersection
S cted Minar Inj 0 0.00 1631 6.92 0.000 0.000
Hspecied Hinar iy V028: Mileposted Route
Passible Injury o 0.00 1710 726 0.000 0.000 | | voza: Mational Highway System
Property Damage Only ] 0.00 19826 83412 0.000 0.000 | | W030: Functional Class -
Unknown 0 0.00 402 1.71 0.000 0.000 | [7'Sort by Sum of Max Gain
0 Te & @
Alabama Integrated Crash Data
W025: Crash Severity
100
g
s 50
pE]
'
. . s —
| | I | | | | I
Fatal Injury Suspected Suspected Possible Injury Propanty Unknown
Serious Injury Miinsor | njury Damage Only
W025: Crash Severity

The purpose of this display is to show the number of fatal and Suspected Serious Injury crashes
that are under consideration in the remainder of this section.

6.2 V015 Primary Contrib Circ; CMV Fatal and Severe Crash vs All Other CMV Caused
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B CARE 10.2.1.3 - [IMPACT Results - Alabama Integrated Crash Data - CMV is CU V087 AND Fatal and Severe Injury vs. ... - O >

ﬂ Eile  Dashboard  Eilters  Analysis  Impact TJools Window Help

- 3 X
- Alabama Integrated Crash Data - - CMVis CU V067 AND Fatal and Severe Injury ~ I ‘r’m

‘ COrder: ||'"|a:: Gain v | |Descendir|g R || Suppress Zﬂ'o—\fdua‘ Significance: |Ower Representation R | Threshold: 20 =
V015: Pimary Coninbuling Circumstance Subset  Subset  Other Other  Odds Max | | V011 Rural or Urban ~
o quency “ercent Ratio  Gain V012: Highway Classifications
E Fatigued/Asleep 64 793 365 155 5.121% | 51.502 Y013: Controlled Access
E Ran off Road 52| 644 540 229 2812 | 33510 V/014: E Highway Side
Y015: Primary Contributing Circumstang
QOver Speed Limit 37 458 152 0.64 | 7.109" | 31.796 . -
ver V018: Primary Contributing Unit Number
E Ran Traffic Signal 2| 397w 329| 140 28417 | 20735 V018: Location First Harmful Event Rel t
Driving too Fast for Conditions 36| 446 531 225 19807 | 17.819 V019: E Most Harmful Event
E Faledto Yield Rightof Way Making .| 27| 335| 25| 138] 2426" | 15872 || /020 E Distracted Driving Opinion
: : - : V021: Distance to Fixed Object
E Other Distraction Inside the Vehicle 26 322 17 134 | 2395° | 15.146 V022: E Type of Roadway Junction/Feat,
E Ran Stop Sign 14 173 80| 034 511111261 Y023: E Manner of Crash
E Swerved to Awvoid Vehicle 40 456 346 359 1381 ) 11.033 V024: School Bus Related
Improper Parking/Stopped in Road 10| 124| 85| 036| 339 7.055 V025: Crash Severity
V026 Intersection Related
E Other - No | Drivi 25 3.10 50 233| 1328| 6.168
=7 T mproper Lving V027: At Intersection
E Swerved to Avaid Animal 8 0.99 131 0.56 1.784 3515 V028: M”epﬂsted Route
Misjudge Stopping Distance 42 520 1126 478 1.089| 3446 W029: Mational Highway System
E Over Comecting/Over Steering 16| 188| 388 156| 1270 3400 V030: Functional Class "
W3- | inhti M andditi
b | Improper Passing 10| 124 204| 087| 1432 3015 | [ Sort by Sum of Max Gain
0® e

Alabama Integrated Crash Data - Filter = CMVis CU V067 AND Fatal and Severe Injury vs. CMVis CU VOE7 AND NOT Fatal and Severe Injury
Y015 Primary Contributing Circumstance

15-
g 10
]
3
g 5
0- ' i i |
E Distracted by Use of Failed to Yiekl the Right-of-Way E Distracted by Use of
Blectronic Communication Device Other Electronic Device

WA Primary Contribiting Circomstancs

See the summaries in Section 6.4.

6.3 V015 Primary Contrib Circ; All CMV Caused Crashes vs All Other Crashes
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ﬂ CARE10.2.1.3 - [IMPACT Results - Alabama Integrated Crash Data - CMV is CU VOE7 vs, Not CMV is CU VDET] — O >

Eile Dashboard Filters  Analysis

Impact  Tools

Window  Help

Alabama Integrated Crash Data ~ CMVis CU W67

Qrder: | Max Gain « | | Descending v |:| Suppress Zero-Valued Rows

VO15: Primary Coniributing Circumsiance _ Subsst  Subset  Other Cther  Odds Max A
- “requency Percent “requency Percent Gain

» Improper Lane Change/Lse 3121 12.80 41850 562 2277 | 1750541

Defective Equipment 1413 5.80 10834 146 3983 | 1058.220

Unseen Cbject/Person/Vehicle 2518 10.33 45705 6.14 1.682° | 1021.301

Made Improper Tum 1241 509 14026 188 2702° | 781691

Improper Backing 1246 511 17638 237 2157 | 668410

Cango Fell or Load Shift 726 298 1832 025| 12102*| 666.008

Other 1225 5.04 24625 AN 1524 | 422607

E Other - No Impraper Driving 575 236 8033 1.08 2184 | 311.747

E Other Improper Action 875 277 11235 152 1.825"| 305123

E Swerved to Avoid Wehicle 386 363 17968 241 1506" | 297603

E Crossed Centerine 580 238 §772 131 1.812° | 259.997

E Ower Comecting/Over Steering 384 158 7507 1.01 1562 | 138165

Improper Load/Size 54 0.39 202 003 | 142100 87.385

E Ran off Road 592 243 16576 223 1.091 49.187

E Disregarded Traffic Sign other than St... 66 027 916 0.12 2.200° 36.004

Improper Parking/Stopped in Road 56 035 20m 0.27 1.458" 30.146

E Fatigued/Asleep 429 1.76 12542 168 1.045 18.288

E Disregarded other Road Markings 25 0.10 314 0.04 2431 14717

Improper Attachment 21 0.09 240 0.03 2672 13.141

Improper or Mo Signal 25 010 hZ2 007 1.463 7506 v | [ Sort by Sum of Max Gain
0w & | Display

Alabama Integrated Crash Data - Filter = CMV iz CU VO&7 va. Mot CMVis CU VOET
W015: Prmary Contributing Circumstance
15-
g 10
2
0- | — | —
Improper or Mo Signal E Crossed Median E Ran Stop Sign
WA Primarey Contribotina Circumstanes

See the summaries in Section 6.4.

6.4 Preliminary Requirement for SE Assistant (SEA) Prototype
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The crash types and numbers given below are to illustrate how the SEA will work — they do not
map to any actual locations. The crash types given are for example causes determined by actual
Primary Contributing Circumstances that would be run for the particular area for which the anal-
ysis is being conducted. Similarly, the numbers are for small areas in which the selective en-
forcement is being considered.

Set area: area will default to that last set (from a map) by the user. It will remain the area sum-
marized until the area covered is changed.

Severity/Cause Recent Past | Past | Past
All Crashes (Set Time/Area) | 3mo | 6 mo | 9 mo
Improper Lane Change 62 16 31 47
Unseen Object/VVehicle 50 13 25 38
Defective Equipment 28 7 14 21
Made Improper Turn 25 6 12 18
Swerved: Veh or Animal 21* 5 10 15
Fatal Crashes Statewide 2021

Failed to Yield ROW 21* 5 10 16
Excessive Speed 15* 4 7 11
Fatigued/Asleep 13 3 7 10
Ran Off Road 10 3 5 8
Swerved: Veh or Animal 10** 3 5 8

Set Time — Set by the user (default one year, for area assumed to be 0.1 of state). This will be a
dropdown of times of crashes for the current SE area, which can also default to statewide. Time
in this column is currently set for this example as the most recent year.

*Indicates that the number is a sum of two or more other items.

**Swerved: Veh or Animal = Swerved to Avoid Vehicle + Swerved to Avoid Animal

For fatal crashes:

*Excessive Speed = Over the Speed Limit + Driving Too Fast for Conditions
*Failure to Yield ROW = ... from Stop Sign + Ran Traffic Signal + Making Left/U + driveway
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