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Special Crash Investigations
On-Site Child Restraint System Investigation
Case Number: DS17018
Vehicle: 2015 Toyota Camry
Location: Colorado
Crash Date: May 2017

BACKGROUND

This report documents the on-site investigation of
the child restraint system (CRS) used by the
second row child occupants in a 2015 Toyota
Camry involved in a head-on crash with a loaded
2001 Freightliner tractor-trailer (Figure 1). This
crash was identified by Dynamic Science, Inc.,
from an online news article in September 2017.
The Special Crash Investigations (SCI) group of
the National Highway Traffic Safety
Administration instructed the investigators to
pursue the crash. The police report and on-scene )\ Il .
photos were obtained. SCI contacted the vehicle Figur(;, 1 ' 20’1 s Toyoté Camry ét final rest, "
owner and several involved attorneys. Permission looking south (police photo).

to inspect the CRSs and vehicle was obtained in
November 2017 and the case was assigned on the
same day. The inspections were completed in December 2017. The vehicle was supported by the
Bosch Crash Data Retrieval (CDR) system. The event data recorder (EDR) was removed by
police investigators and placed into evidence. SCI obtained a PDF copy of the imaged data from
the police.

This two-vehicle crash occurred during the morning in May 2017 on a two-lane State highway in
Colorado. The 2015 Toyota Camry was being driven southbound by a belted 27- year-old
female. The second row left seat was occupied by a 9-month-old female who was restrained in a
rear-facing CRS. The second row right seat was occupied by a 4-year-old female who was
unconventionally restrained in a forward-facing CRS. The Freightliner was being driven
northbound by a belted 54-year-old male. The Toyota traveled into the northbound lane and the
vehicles struck head-on. The Toyota rotated clockwise and remained engaged with the
Freightliner as it was displaced to the north. The driver of the Toyota was fatally injured. The 4-
year-old sustained “A” (Evident - Incapacitating) injuries. The 9-month-old sustained “B”
(Evident - Non incapacitating) injuries. The driver of the Freightliner complained of pain. Both
vehicles were towed due to damage.

SUMMARY

Crash Site

The crash site was under construction at the time of the crash. This was initially a divided
roadway. The southbound travel lanes had been closed and the northbound lanes had been
restriped for north and southbound travel. The asphalt roadway was straight and level. The travel
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lanes were divided by solid double-yellow lines and orange centerline markers. The speed limit
was 72 km/h (45 mph). The weather at the nearest reporting station was 13 degrees C° (57
degrees F°), 45 percent humidity, 14 km (9 miles) visibility, cloudy skies, with winds out of the
north at 24 km/h (15 mph) with gusts up to 37 km/h (23.0 mph). A Crash Diagram is attached at
the end of this technical report.

Pre-Crash

The Toyota was traveling southbound at an EDR-
reported of 67 km/h (41.6 mph) at 4.75 seconds
before impact. Based on EDR report data for
accelerator pedal and engine throttle percentages,
it would appear that the vehicle was in cruise
control. The driver of the Toyota was under the
influence of multiple drugs, including
amphetamines, oxycodone, and oxymorphone.
The Toyota may have been drifting to the right. At
2.25 seconds prior to impact, the vehicle had
slowed to 65 km/h (40 mph) and the driver steered
to the left while entering the northbound travel
lane. At 0.75 seconds prior to impact, the vehicle

Figure 2. Northbound approach for
Freightliner (police photo).

had slowed to 62 km/h (38 mph) and the driver
steered sharply to the right. The Freightliner was traveling northbound (Figure 2) at a police-
reported speed of 48 km/h (30 mph). The driver of the Freightliner saw the Toyota enter his
travel lane. He began braking and steering to the left.

Crash

At impact, the Toyota was traveling 55 km/h (34 mph) and was being steered sharply to the
right. There were no indications of braking. The front plane of the Freightliner struck the front
plane of the Toyota. The EDR reported a maximum longitudinal delta-V of -107.0 km/h (- 66.5
mph) at 182 ms. The driver’s frontal air bag, driver’s side air bag, driver’s knee air bag,
passenger’s side air bag, second row seat-mounted side air bags, and both inflatable curtain (IC)

air bags deployed during this impact. Both front
row seat belt pretensioners also actuated at this
time. Both vehicles remained engaged as the
Freightliner continued traveling northbound,
pushing the Toyota with it. The Toyota struck two
centerline markers (Events 2 and 3) as it was
displaced rearward to the north.

Post-Crash

The Freightliner and Toyota continued
northbound for 58 m (191 ft) before coming to
rest on the centerline. The Toyota had rotated

Figure 3. Vehicles at final rest, looking east
(police photo).

clockwise and was facing west at final rest
(Figure 3). The driver of the Toyota was trapped in her vehicle. She was not responsive and was
declared deceased on scene. The 9-month-old sustained “B” (Evident - Non incapacitating)



injuries and was transported from the scene for treatment. The 4-year-old sustained “A” (Evident
- Incapacitating) injuries and was transported from the scene for treatment. The driver of the
Freightliner complained of pain and was transported from the scene for treatment. Both vehicles
were towed due to damage.

2015 TOYOTA CAMRY SE

Description

The Toyota was a 5-passenger, 4-door sedan. The vehicle was identified by the Vehicle
Identification Number (VIN) 4T1BF1FKS5FUxxxxxx. The vehicle was equipped with a 2.5-liter
4-cylinder gasoline engine, a 6-speed automatic transmission, and front wheel drive. The vehicle
manufacturer’s recommended tire size was P205/65R16 with a cold tire pressure of 241 kPa (35
psi). The vehicle was equipped with Bridgestone Turanza P215/55R17 tires. The specific tire
information was as follows:

Position Measured Measured Restricted Damage
Pressure Tread Depth
LF Tire Flat 3 mm (4/32 in) Yes Debeaded
LR 268 kPa (39 psi) 3 mm (4/32 in) No None
RR 275 kPa (40 psi) 2 mm (3/32 in) No None
RF 275 kPa (40 psi) 2 mm (3/32 in) Yes None

The Toyota was configured with seating for five occupants. The front row was equipped with
leather covered bucket seats with adjustable head restraints. The second row was equipped with a
bench seat and integral head restraints at each seat position.

Exterior Damage

The Toyota sustained severe frontal damage from the impact with the front plane of the
Freightliner (Figure 4). The Field L extended from bumper corner to bumper corner. Fourteen
measurements were taken at the backing bar level by the Nikon Total Station and the Faro Blitz
program computed crush measurement in six increments as follows: C,= 69 cm (24.8 in), C,=
73 cm (28.7 in), C;=75 cm (29.5 in), C,= 66 cm (25.9 in), Cs= 57 cm (22.4 in), C,= 37 cm (14.5
in). The vehicle sustained substantial above bumper override crush. Crush at the radiator support
was measured as follows: C,=156 cm (61.4 in), C,= 153 c¢m (60.2 in), C; =142 cm (55.9 in), C,
=141 cm (55.5 in), Cs= 141 cm (55.5 in), C4= 127 cm (50.0 in). The averaged crush was as
follows: C;=113 cm (44.4 in), C,= 113 cm (44.4 in), C;= 109 cm (42.9 in), C,= 104 cm (40.9
in), Cs=99 cm (38.9 in), C4= 82 cm (32.2 in). The Collision Deformation Classification was
12FDEW6. The calculated Principal Direction of Force was 353 degrees. Damage from the
center line markers could not be located.



Event Data Recorder

The Toyota was equipped with an air bag control
module that had EDR capability to store
deployment and non-deployment events. Both
types of events can contain pre-crash and crash
data. For the pre-crash data there is a 5-second
buffer that records vehicle speed, accelerator pedal
position, percentage of engine throttle, engine
rpm, motor rpm, service brake, brake oil pressure,
longitudinal acceleration, yaw rate, steering input,
shift position, cruise control status, and driver
mode. The control module was removed by police
investigators and placed into evidence. SCI
obtained a PDF copy of the imaged data from the
police.

Four events were recovered, one of which was a
deployment event. It appears that all four events
were generated during this crash. The 3" Prior
Event was a potential rollover event that was e
likely triggered by a sharp evasive steering Figure 4. 2015 Toyota Camry, frontal
maneuver. The 2" Prior Event was the deployment damage.

event that resulted from the impact with the front
plane of the Freightliner. The 1% Prior and Most Recent Event occurred while the Toyota was
being displaced rearward while still engaged with the Freightliner.

The recording status for the deployment event was complete and was linked to pre-crash page 1.
The maximum longitudinal delta-V was -107.0 km/h (-66.5 mph) at 182 ms. The maximum
lateral acceleration from the frontal/rear crash floor sensor was -113.0 m/s/s at 70 ms. The
calculated cumulative lateral delta-V was 13.8 km/h (8.6 mph). The driver’s front air bag, both
side air bags, and both IC air bags deployed at 1 ms. Both second row seat back air bags also
deployed in this crash. The driver and passenger seat belt pretensioners actuated at 1 ms.

The Bosch CDR report is included as Appendix A at the end of this report. The pre-crash data
was as follows:

Time (sec) -4.75 -4.25 -3.75 -3.25 -2.75 -2.25 -1.75 -1.25 -0.75 -0.25 0 (TRG)
Vehicle Speed 41.6 41.6 40.4 39.8 39.8 38.5

41 41 41 4. 4.2
(MPH (km/h)) 6n | ©7 (66) [ 41.(66) 14160 | 65y | 64y | (64) | (62) | 348G 34269
Accelerator Pedal % 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 67.5
Percentage of Engine
Throttle % 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0
Engine RPM 1,100 1,100 1,300 | 1,300 1,300 1,300 1,300 1,300 1,000 800 1,100




Service Brake

ON/OFF OFF OFF OFF | OFF | OFF OFF OFF OFF OFF OFF OFF
Brake Oil Pressure 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.05
(Mpa)

Longitudinal

Acceleration, VSC 0287 | 0502 | 0359 | 0287 | 0431 | 0574 | 0502 | -0287 | -1.723 225 2297
Sensor (m/sec”2)

Yaw Rate (deg/sec) 1.46 049 | 049 | 000 | 049 | 1562 | 1122 | 146 | 3074 | 2391 21.96
Steering Input 3.0 15 15 0.0 75 61.5 21.0 10.5 2025 | -318.0 301.5
(degrees)

Shift Position D D D D D D D D D D D
Cruise Control Status | OFF OFF OFF | OFF | OFF OFF OFF OFF OFF OFF OFF
Drive Mode, PWR OFF OFF OFF | OFF | OFF OFF OFF OFF OFF OFF OFF
Drive Mode, ECO OFF OFF OFF | OFF | OFF OFF OFF OFF OFF OFF OFF
Drive Mode, Sport OFF OFF OFF | OFF | OFF OFF OFF OFF OFF OFF OFF
Drive Mode, Snow OFF OFF OFF | OFF | OFF OFF OFF OFF OFF OFF OFF
Drive Mode, EV OFF OFF OFF | OFF | OFF OFF OFF OFF OFF OFF OFF

The cruise control status was reported as “Oft.” However, the accelerator pedal percentage and
engine throttle percentage were reported as 0.0 until -0.25 seconds before impact, suggesting that

the cruise control was likely actuated.

Interior Damage

The Toyota sustained severe damage from vehicle intrusions and extrication efforts. All the
doors and the front row right seat were removed during the extrication of the driver. There was

longitudinal intrusion of the windshield header,
instrument panel, steering wheel, toe pan, A- pillar,
and the vehicle’s hood into the front row (Figure
5). The driver’s seat was deformed rearward and
intruded into the second row left seat position.

Manual Restraint Systems

The front row was equipped with driver and front
right passenger lap and shoulder seat belts. The
driver’s belt was equipped with continuous loop
belt webbing, a sliding latch plate, an emergency
locking retractor (ELR), and an adjustable upper
anchor. The front row seat belt retractor
pretensioners actuated during the impact with the
Freightliner. The driver’s seat belt was cut at 72

Figure 5. 2015 Toyota Camry, front row
intrusion.




cm (28.3 in) above the floor anchor during the
driver extrication. The latch remained inserted in
the receiver (Figure 6), indicating that the belt was
in use at the time of crash. The front right seat belt
was cut at 106 cm (41.7 in) above the floor anchor,
presumably to assist in removing the seat.

The second row seat belts were equipped with
continuous loop belt webbing, sliding latch plates,
switchable ELR/automatic locking retractors
(ALRs), and non-adjustable upper anchors. The
second row left seat belt was used to secure a CRS
in combination with the CRS lower tethers. The
second row right seat belt was used to secure a
CRS. The belt was cut at 114 cm (44.8 in) above
the floor anchor to remove the CRS.

0 )
ly!

Figure 6. 2015 Toyota Camry, driver’s seat
belt latch.

Supplemental Restraint Systems

The Toyota was equipped with dual-stage frontal
air bags for the driver and front right passengers
positions, seat back mounted side air bags for the
front and second row outboard seat positions, IC
air bags for the front and second row outboard seat
positions, and a driver’s knee air bag. As a result
of the frontal impact with Freightliner all the air Figure 7. 2015 Toyota Camry, second row
bags with the exception of the passenger frontal air | left seat-back mounted side air bag.

bag deployed.

The driver’s frontal and knee air bags were entrapped due to passenger compartment intrusion.
The driver’s and front right passenger seat-mounted side air bags deployed from their respective
seat backs. The air bags measured 64 cm (25.1 in) in height and 29 cm (11.4 in) in width. The
second row outboard seat side air bags deployed from the seat back (Figure 7). The air bag
measured 53 cm (20.8 in) in height and 20 cm (7.8 in) in width. Both the left and right IC air
bags deployed during the crash. The air bags measured 177 cm (69.6 in) in length, 54 cm (21.2
in) in height, and had an 8 cm (3.1 in) tether at the leading end.

Child Restraint System (CRS)

Safety 1st Grow and Go 3-in-1 CRS

The Toyota was configured with Lower Anchors and Tethers for CHildren (LATCH) in the
second row. The outboard seat positions were equipped with lower anchors. Top tethers were
available in every second row seat position. LATCH was used in this crash for this CRS.



The Safety 1st Grow and Go 3—in-1 CRS was
installed rear-facing in the second row left position
using the lower anchors and the vehicle’s lap and
shoulder belt. On-scene police images show the
CRS secured in its position in the Toyota (Figure
8). The user’s manual indicated that the lower
anchors should not be used in combination with
the vehicle lap or lap and shoulder belt; therefore,
the CRS was installed unconventionally.

The model number was CC138-DWU and the date
of manufacture was December 19, 2016. The
Grow and Go was configured with a 5-point
harness system with a buckle and retainer clip and

two level harness slots. The seat was designed to P ) — Bl e
be used with or without the internal harness. The Figure 8. 2015 Toyota Camry, Safety 1st
occupant parameters for using the seat rear-facing | Grow and Go CRS (police photo).

with the harness are as follows:

e Weight: 2.3-18 kg (5-40 Ibs)
e Height: 48-101.6 cm (19-40 in)

It is not known if the 9-month-old child in this seat position met the occupant parameters.
Examination of the vehicle’s seat belt during the SCI inspection indicated the belt retractor and
buckle functionality was normal. The internal harness was examined and it revealed loading and
twisting (Figure 9). The buckle and latch functioned with some difficulty. The CRS shell was
deformed as it was compressed between the driver’s seat back and the second row seat (Figure
10).

il
i
il

Figure 9. 2015 Toyota Camry, Safety st Figure 10. 2015 Toyota Camry, Safetylst Grow
Grow and Go CRS. and Go CRS.




Safety 1st Alpha Omega Elite CRS

The Safety 1st Alpha Omega Elite CRS was an all-in-one seat. Given the occupants’ age, it was
likely installed forward-facing in the second row right position. The CRS was not available for
inspection. The vehicle lap and shoulder seat belt and upper tether appear to have been used to
anchor the seat. Both were cut during extrication. The model number and date of manufacture is
unknown. The seat is designed for children weighing between 2.2-15.8 (5-35 Ibs) when rear-
facing. It was being used by a 4-year-old whose weight is not known. The police reported that
the CRS was unconventionally used. Based on the occupant injuries and kinematics, it appears
that the child was likely seated in the CRS but was not using the CRS internal harness.

2015 TOYOTA CAMRY OCCUPANTS

Driver Demographics

Age/Sex:
Height:
Weight:
Eyewear:
Seat type:

Seat track position:
Manual restraint usage:
Usage source:

Air bags:

Alcohol/drug data:

Egress from vehicle:
Transport from scene:
Type of medical treatment:

27 years/female

160 cm (63 in)

65 kg (144 1bs)

None

Bucket

Unknown

Lap and shoulder belt used

Vehicle inspection

Driver’s frontal, seat-mounted side, knee, and IC air bags
deployed

Tested positive for phenylpropananolamine, amphetamine,
oxycodone, oxymorphone, THC

Mechanically restrained

NA

None, declared deceased on scene

Driver Injuries
Injury Injury Injury Severity | Involved Physical IPC
No. AIS 2015 Components (IPC) | Confidence
Level
1 Large hinge-type basilar skull 150206.4 Tandem IPC Certain
fracture through both sides of Hood Probable
posterior fossa Windshield
2 Subdural hemorrhage 140410.3 Tandem IPC Probable
Hood Probable
Windshield
3 Liver lacerations, 15.2 cm (6 541824.3 Tandem IPC Probable
in) in length, 7.6 cm (3 in) Driver air bag
deep Steering wheel rim
4 Spleen lacerations 544220.2 Steering wheel rim Probable




Injury Injury Injury Severity | Involved Physical IPC
No. AIS 2015 Components (IPC) | Confidence
Level
5 Fracture, right humerus 751100.2 Unknown Unknown
6 Compound fracture, right 853271.3 Lower left IP Probable
femur
7 Fracture, left femur 853221.3 Lower left IP Probable
8 Right knee contusion 810402.1 Lower left IP Certain
9 Contusion, abrasion right shin | 810402.1 Lower left IP Probable
10 810202.1
11 Left upper thigh, contusion 810402.1 Steering wheel rim Probable
12 and abrasion 810202.1
13 | Contusions, right wrist and 710402.1 Upper left IP Possible
back of right hand
14 | Abrasions, right elbow 710202.1 Unknown Unknown
forearm, right wrist, back
of right hand
15 | Dicing lacerations, left upper | 710600.1 Windshield Possible
arm, back of left wrist, back
of hand
16 | Abrasion, right upper thigh 810202.1 Steering wheel rim Probable
17 Abrasion, left knee and shin 810202.1 Lower left IP Probable
18 Lacerations, left shin 810600.1 Lower left IP Probable
19 Abrasions, nose, left cheek 210202.1 Windshield Possible
20 | Abrasion, 6.3 cm (2.5 in), left | 310202.1 Shoulder portion of | Probable
upper neck belt restraint
21 Abrasion, right side of neck 310202.1 Unknown Unknown
22 | Contusion, middle of sternum | 410402.1 Steering wheel hub Probable
23 | 3 x 2 in dicing injury, left 410202.1 Windshield Possible
upper breast and left shoulder
24 | Abrasion, right lower chest 410202.1 Steering wheel rim Possible




Injury Injury Injury Severity | Involved Physical IPC
No. AIS 2015 Components (IPC) | Confidence
Level
25 | Abrasion, 3.8 cm (1.5 in) 510202.1 Lap portion of belt Possible
right abdomen restraint
26 | Abrasion, 10.1 x2.5cm (4 x 1| 710202.1 Shoulder portion of | Probable
in), top of left shoulder belt restraint

Source: Autopsy report.

Driver Kinematics

The 27-year-old female was restrained by the manual lap and shoulder belt and was seated in an
unknown posture. She may have been asleep or unconscious at some point as the vehicle traveled
into the off to the right side of the roadway. She was under the influence of drugs, according to
the autopsy report. Just prior to the crash, she actively steered the vehicle to the left to return to
her lane and then to the right after traveling into the opposing lane of travel. At impact, the
frontal air bag deployed and the driver’s seat belt pretensioner actuated. The driver responded to
the 12 o’clock direction of force with a forward trajectory. She loaded the steering wheel and
contacted the intruding frontal components. She was entrapped in the vehicle due to the intrusion
and was declared deceased at the scene.

Second Row Left Passenger Demographics

Age/Sex:

Height:

Weight:

Eyewear:

Seat type:

Seat track position:
Manual restraint usage:
Usage source:

Air bags:
Alcohol/drug data:
Egress from vehicle:
Transport from scene:

Type of medical treatment:

9 months/female

Unknown

Unknown

None

Split bench with folding back

NA

Lap and shoulder belt used to secure CRS

Police photos

Seat-mounted side air bag and IC air bag, deployed
NA

Extricated by passersby through side window
Ambulance

Transported to hospital, examined/treated then transferred to
children’s trauma center
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Second Row Left Passenger Injuries

Injury Injury Injury Severity| Involved Physical IPC
No. AIS 2015 Components (IPC) | Confidence
Level

1 Subdural hematoma over 140650.3 CRS shell Certain
anterior lateral left frontal
convexity extending over
anterior left temporal
convexity

2 | Acute avulsion fracture, right | 853111.3 Seat back Probable
proximal femur (right proximal
femoral metaphysis)

3 Subarachnoid hemorrhage, left | 140693.2 CRS shell Certain
frontoparietal convexity

4 | Bilateral shoulder abrasions 710202.1 CRS webbing Certain

5 710202.1

6 [ Puncture wound, left hip 816010.1 Unknown Unknown

Source: Radiology report, emergency room records.

Second Row Left Passenger Kinematics

The 9-month-old female child was secured in a rear-facing CRS. At impact with the Freightliner,
she was displaced forward and struck the CRS shell with her head. She was displaced rearward
as the driver’s seat was forced rearward due to intrusion/compression and contacted the second
row seat back with her right leg.

Second Row Right Passenger Demographics

Age/Sex:

Height:

Weight:

Eyewear:

Seat type:

Seat track position:
Manual restraint usage:
Usage source:

Air bags:

Alcohol/drug data:
Egress from vehicle:
Transport from scene:
Type of medical treatment:

4 years/female

Unknown

Unknown

Unknown

Split bench with folding back

NA

Unknown

Vehicle inspection, medical notes

Seat back mounted side air bag and IC air bag, deployed
NA

Extricated by passersby through side window
Ambulance

Transported, treated, then transferred to child trauma facility
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Second Row Right Passenger Injuries

Injury Injury Injury Severity| Involved Physical IPC
No. AIS 2015 Components (IPC) [ Confidence
Level
1 Comminuted fracture, left 853331.3 Center console Probable
distal femoral metadiaphisis Right seat back Possible
butterfly
2 Transverse fracture, distal 853221.3 Center console Probable
third aspect of left femur Right seat back Possible
3 [ Distal radial metaphyseal 752311.2 Center console Probable
buckle fracture, left
4 Subtle ulnar buckle fracture 753200.2 Center console Probable
left
5 [|Bilateral pulmonary 441410.3 Right seat back Probable
6 contusion with (Alternative center Possible
7 | pneumothorax console)
442202.2 (L) Center Console Probable
(Alternative right seat | Possible
back)
4422022 (R) | Right seat back Probable
(Alternative center Possible
console)
8 Liver laceration, grade II 541820.2 Right seat back Probable
without open wound into
cavity
9 Spleen laceration 544220.2 Right seat back Probable
10 | Laceration, left shoulder 710600.1 Center console Probable

Source: ED report, radiology reports.

Second Row Right Passenger Kinematics

This occupant was likely seated in the forward-facing CRS. It does not appear that the child seat
harness was in use. At impact with the Freightliner, the 4-year-old female was displaced forward
and to the left. She struck the back of the front row center console and the back of the front right
seat. The center console was scuffed and the top cover displaced. This occupant was located on
the floor behind the front row by passersby and first responders. She was transported by
ambulance to a local hospital where she was treated and assessed. She was then transported to a
child trauma center where she was hospitalized for an unknown number of days.
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2001 FREIGHTLINER ST120 TRACTOR
2007 VANTAGE DUMP TRAILER

Description

The 2001 Freightliner ST120 CBE tractor was
identified by the VIN 1FUJA3CGX1LxXXXXX.
The Freightliner was configured with three axles
and rear-wheel drive, a Detroit Series 60 12.7-
liter, 6-cylinder, diesel engine, and a GVW of
14,968 kg (33,000 Ibs). The Freightliner was
pulling a 2007 Vantage dump trailer that was
loaded at the time of the crash.

Exterior Damage

The Freightliner sustained moderate front plane
damage during the impact with the Toyota
(Figures 11-12). The estimated Truck
Deformation Classification (TDC) was
12FDEWI1. The vehicle was towed from the scene
due to damage.

Occupants

The restrained 54-year-old male driver of the
Freightliner complained of pain. He was
transported by ambulance to a local hospital for
treatment.

13

Figure 11. 2001 Freightliner ST120 tractor
(police photo).

Figure 12. 2001 Freightliner ST120 tractor
(police photo).
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APPENDIX A: Event Data Recorder Report
2015 Toyota Camry'

! The EDR report contained in this technical report was imaged by the investigating police department. Only a PDF
copy of the EDR report was provided by the police and the hexadecimal data contained in the report has been
deleted due to potential personal identifiable information contained in the EDR report (i.e. vehicle identification

number, etc).
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IMPORTANT NOTICE: Robert Bosch LLC and the ufacturers whose vehicles are accessible using the CDR System urge end users lo use
the latest production release of the Crash Data Retrieval system software when viewing, printing or exporting any retrieved data from within the
CDR program. Using the latestversion of the CDR software is the best way lo ensure that refrieved data has been translated using the most
current Information provided by the manufacturers of the vehicles supported by this product.

CDR File Information

| Case Number_

| EDR Data Imaging Date | O
Crash Date _—
| Flename .

| iImaged with CDR version Ci etri o0l 17.3
Imaged with Software Licensed to (Company T L

| Reported with CDR version Crash Data Retrieval Tool 17.3
Reported with Software Licensed to (Company L

| Name)

| EDR Device Tvpe _ Airbag Control Module

| Evenl(s) recovered FronVRear (1), Side (2), Rollover (2)

Comments

Direct-to-module in vehicle.

Vehicle located at xxx Towing,xxxx

Vehicle equipped with tires sized P215/55R17 front and
rear. For Trooper xxx.

Data Limitations
CODR Record information:

e Due to limltations of the data recarded by the airbag ECU, such as the resolution, data range, sampling interval, time period of the recording, and
the lems recorded, the information provided by this data may niot be sufficlent to capture the entire crash.

e Pre-Crash dala is recorded in discrete intervals. Due to different refresh rates within the vehicle's electronics, the data recorded may not be
synchronous to each other.

® Alrbag ECU data should be used in conjunction with other physical evidence obtained from the vehicie and the sumounding circumstances.

® {fany of the front p seal airb slde airbags, or Curtain Shiald Aisbags have deployed, data will not be overwritten or deteted by the
airbag ECU {onowlng thalevent. If none of the airbags have deployed, the data of that event may be overwritten by a following event even if
otheralkbags (pretensioner, rear seat airbag, etc.) have deployed.

¢ If power supply to the akbag ECU Is lost during an evenl, all or part of the data may not be recorded

e “"Diagnostic Trouble Codes" ara information about faults when a recording trigger is established. Various diagnostic frouble codes could be set
and recorded due to component or system d ge during an accident.

® The alrbag ECU records only diagnostic Information related to the airbag system. it does not record diagnostic information related to other
vehicle systems.

e The TaSCAN, Global Tech Stream, or Inlelligent Tester Il devicas (or any other Toyola genuine dlagnostic tool) can be usad to obtain detalled
information on the diagnostic trouble codes from the airbag system, as well as diagnostcinformation from other systems. However, insome
cases, the diagnostic trouble codes of the alrbag syslem recorded by the airbag ECU when the event ocanred may not match the diagnostic
trouble codes read out when the diagnostic tool Is used.

General Information:

e The data recording specifications of Toyota's airbag ECUs are divided Into the following categories. The specifications for 12EDR or later are
designed to be compatible with NHTSA's 49CFR Part 563 rule.
-00EDR / 02EDR/ 04EDR / O6EDR / 10EDR / 12EDR / 13EDR / 15EDR / 17EDR

e The airbag ECU records data far all or some of the following accident types: frontal crash, rear crash , side crash, and rolfover events,
Depending on the Instalied airbag ECU, data for side crash and/or roliover events may not be recorded

e This alrbag ECU records record pre-crash data and post-crash data.
- if a single event occurs independently, the data for that event is recorded on a one-to-cne basis.
- If multiple events occur successively (within a period of approximately 500ms), the establishment of the recording trigger for the first event Is
defined as the "pre-crash recording trigger”. Pre-crash data forthe first event and post-crash data for each successive event is then recorded.

* The alrbag ECU has two recording pages (memory maps) lo store pre-crash data. Additionally, to-store post-crash data, the akbag ECU has two
recording pages for each accident type: two pages for frontal and rear crash, two pages for a side crash, and two pages for rollover event.

» The data recorded by the airbag ECU includes correlating information between each previousty occanring event {L.e., Information that clarifies the
collislon event sequence. This comelation information consists of the following items.
- Time from Previous Pre-Crash TRG
- Linked Pra-Crash Page
- Time from Pre-Crash TRG
- TRG Count

Page 10f39 Printed on: Monday, June 5 2017 at 16:22 44
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« Pravious Cresh Type

* In frontal and rear collision events, e first poini where a longtudinal cumulative detta-V of over 0 8 km/h (0.5 mph) Is reached Is regarded as
ime zero for the recorded data. In side impact collision and rollaver evenls, the point In lime at which the recording trigger Is eslablished Is
ragarded as time zero for the recarded dala

= The recording trigger judgment threshold value ditlers depanding on Lhe collision type (i e . franla! crash, rear crash, side crash, or rollover
eveanl)

* Some af Ihe data recorded by the airbag ECU is transmilted 1o the airbag ECU from various vehlcle control modules by Lhe vehicla's Conlroller
Arsa Network (CAN)

* nsame cases, lhe airpag ECU part number printed on the ECU label may nol match the alrbag ECU part number that the COR lool reports The
part number relneved by the CDR tool should be considerad as the official ECU parl number

* Infrontal and rear collision evenls, the record lime varies depending on Lhe perlod during which a longiludinal cumulalive delta-V of over 0.8
km/h {0 § mph)is reached, and lime sariss dala ts recorded for up ic 250 ms  The record lima described above is indlcaled as “Lenglh of Delta-
V' "Deita-V. Langiudinal” oulside the record lime |s Indicaled by anea shaded in the table. and not indicaled in the graph.

Data Element Sign Convention:

The fal glable p an explanation of lhe sign notation for dala clements Lhat may be inciuded in this COR reporl.
Data Elament Nama Positive Sign Nolation Indicales
Maximum Delta-v, Langliudipal F

Oslta-v, Longiludinal . Forwgrr
. Lateral Accalaralion for FromavRear Crash, Floor Sensor . Lof to Righi,
Laterat Accalgration, Stde Satallije Sansor 1 . kofl to Righl |
Latargl laral ¢da Salelile Sensor 2 {.oft Lo Right |
tgral Accelaration, Sii W nsaf 3 . Leltto Right |
. Lateral Accaloralion, Sidg Salelile Sensor 4 - Leflio Righ{ |
_Laleral Accelaration for Sido Crash, Floor Sgnsor __ Lot ic Right |
Roll Angle Peak o . Clogkwise Rolauon |
RottAngie-gtite Time of TRG. . Clockwise Rolalion
Rell Rale N . Clockwise Rolalion
Laleral Accaleration for Rollgver, Floor Sansor Lo to Right
Langliwdinal Actalemiion. YSC Sensor Farward
Yaw Rale Left Tum
Slesring Inpul . Left Tum

Data Dafinitlons:

1)

+ The "ON" selting for the "Freeze Signal" Indicates a slate in which the non-volatlle mamary can not ba overwrilten or deleled by Iha avbag ECU
Afier "Fraeza Signal” has bean {umed ON, subsagquent avents will nol be recorded

* "Recording Slatus” indlcales a state In which all recorded event dala has been writlen into the non-volalilo memory, or a slata in which this
procass was Interruplad and not fully writlen Inlo tha non-volatlle memory. i "Recarding Slatus™ is "incomplele”, recorded evenl dala may not be
valid.

+ Il the "Occupant Size Classification, Front Passenger” displays "Chiid™ or "Nal Occupled”, “Sido Air Bag Deployment, Tima 1o Doploy” end
“Psalensioner Dapioyment, Time ta Fire” may indicale a time aven if deployment did not occur on the for loflowing part no's
- 89170-07280, 35400, 35410, 35470, 42660, 0R 120, OR080, ORO81, OR150

+ “Engine RPM" indicales the number of engine revolulions. not the number of motor revolutions. The recorded value has an upper imll of 12.800
mm. Resolulion is 100 rpm and lhe value is munded down and recorded. For example, if the actual engine speed Is 793 rpm. the recorded
value wil be 700 rpm.

*  If Ihe eiectric vahicia is using a calcutaled/vitual sngine RPM for drivaetrain conirol. "Engine RPM" may ba recosdod, bul should not be usad
during dala analysis.

< The upper limil for Lhe recorded “Vehicla Speed” value is 200 kmvh {125mph). Resolutionis 1km/h (0.6mph) and the value is rounded down and
recorded. The accuracy of the “Vehicle Spead” value can be alfecled by various faclars. These Include, but not limiled, 1o the following
- Slgnificant changes in the lira's nolling radius
- Whoal lock and whaei Slip

= “Accalaralor Pedal” has two recording spedilications. Bolh lhe recorded value Increases as lha drivar depresses tha acceleralor
- Parcenlage ol accelerator pedal depressed (recarded as 0-100{%)).

- Ouipul voltage of accelerator padal module (recarded as D-5(V))

+ I MT transmisslon vehicle of same limiled modal, "Shift Pasition” may display ‘Dnve” regardless of the actual shift position

+ Depending on tha type of occupant sensor Installed in the vehicle, one of the following three recording fommats for “Occupant Size Classification,
Front Passenger” will be ulilized.

- Oceupied / Nol Occupied
- AM50 / AF0S / Child f Not Occuplad
- AM50 / AF05 / Child or Not Occupied

= "Cruise Conlrol Slalus™ indicates whether the crulse conlrol syslem is actualad or nol. OFF indicates lhal the cruise conlrol system is nol
actuated, but can also indicales thal the vehicle Is nol equipped wilh lhe syslem,

« "Air Bag Warmning Lamp, OnVOfT', "ignilion Cycle, Crash®, "Seal Track Posilion Swilch, Foramasl, Stalus, Driver”, "Occupanl Skze Classification,
Fron! Passenger”, "Salaty Bolt Status, Driver”, “Safely Belt Status, Fronl Passenger”, “Frantal Alr Bag Suppresslon Swilch Status, Front
Passenger”, and "RSCA Dissble Switch” Indicate tha slale approximalely 1 second before time zera. They may nol always indicate lhe stale at
the momaent of callstan.

¢ Tha upper and towet limils for the recorded valus of “Mator RPM" is 17,500 rpm and -7,500 rpmn respactively Resolution is 100 rpm and the
value |8 rounded down and recarded.

* "Brake Oll Pressura” has en upper limil of 12.14 Mpa. In the case of Ihe vehicia lhal has not VSC system. "0 Mpa" or “Invalld® may be displayed

* "Longitudinal Accaleralion , VSC Sensor” has upper and fower limits fur the recorded value of 8.973 m/s*2 and -8 973 m/s*2 respeclively This

4TABF tFKSF Puge 20/ 39 Prinled on  Monday, June 32017 at 1622 ¢4
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accalaralion sensor does not sanse coliisions
*  “"Saguential Shifl Range” displaying "Undetermined” indicales e shift range is undelemmined or was not being used
Same vehiches willnot be aquipped with all “Crive Mode” types Indicatod & the "Orlva Moda” Lalle I some or all drive modes are not applicable
Io vahicle, *OFF" ar *Invalid” may be displayed The ilem In the "Drive Mode" table may nct malch tha narma of swilch orindicalor ihat agquigped
the vehicla.
The upper and lowes limils for the recaorded value of *Stearing Inpul” is 375 deg and -375 deg respecivaly Resoluton 1 15 deg and Lhe value is
rounded down and recorded
Rasolution of the "Alr Bag Waming Lamp ON Time Since OTC was Sel™ is 15 minules, and the valuae is sounded down and recorded
*Dolta-y, Longitudinal® Indicale s Ihe ehange in forward speed after time 2erd  This does not reler to vehicle spoad, and it doas not include tha
change In speed during 1he pesiad from the slad of the aclual collision 1o establishment of the time zaro
+ “Localion of Side Satelile Sansor” shows tha outling of a typical sensor posilon  Sansery lecatien ¢an be confinmead using the repair manuai
*  “Time from Pravious Pre-Crash TRG" indicates he time betwean the establishmart of an evenl's pre-crash raconding trigger io the establishment
of a mera recan! avenl's pre-crash recording trigger. The upper mil forthe recerded value s 16,381 milisoconds In the avent of astablishment
of tha firs! pra-crash racording irigger afler the Ignltion i switched OM, the upper Imk vakseimax valus) i rocorded
"TRG Court™ ndicates a calculaied value of ha number of times recording triggars have been eslablished for all crash types. Tha sequence In
which each avent occurre d tan ba varified from the *TRG Count™. The smaller Ihe "TRG Count” value, the older the data. The upper imll for the
recarded value Is 65,533 times Whaen more than one event reaches the upper timit, the actuat "TRG Count™ may be greater lhan what s
displayed for that evenl.
"Linked Pre-Crash Page" s usad Io link ‘pagad”™ pre-erash dala with ‘paged” posi-crash data. Whencld pra-crash data is oversritien by new pre-
trash data, lhe “Lirked Pre-Crash Pege” value may record a page number that Is not actually finked
+ Resolutlon of tha “Time from Pre-Crash to TRG™ is 50 [ms), and the value Is rounded up and racorded

+  "Roil Angla al the Time of TRG” and "Rall Angle Paak" do not represent the aclual roll angle of the vehicla These vatuas are used Intemally by
the alrbag ECU lor sensing a roliover

05013_ToyotaS00std_r026
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System Status at Time of Retrieval

. ECU Parl Number i | ~ 83170.06720
EDR Generation ) ! 13EDR

[Complele File Recorded No
Freeze Signal i iy iy " . _ON
Freeze Signal Factor R SR _ Front Airbag Deployment

| Diagnostic Trouble Codes Exist e No .

HQDMQ&Q!QLQQMLL‘II@EL.. ; o e ‘ 5169
| Multi-event, number of events (times) i + NA
| Time from event 1 to 2 (5) gs I o BiA

'Tima from Previous Pre Crash TRG msec{
_Latest Pre-Crash Page _

16381 or greaier
1
Contalns Unlinked Pre-Crash Dala Yes

Event Record Summary at Retrieval
Pre-Crash & DTC

TRG | Data Racording Event & Crash Pulu pata
Events Recorded | Count  _ Crash Type } Time (msec] . Status din |
[MostRecentEvent | 9 | Side Crash I [} [ Complete (Page 1) TComglota {Side Page 1) !
13 Prior Event 7 SkeCmsh e = NA NA | Complele (Side Page 0)
2nd Prior Event L 6 Front/Rear Crash NIA Complete (FronURear Page 0)
| 3rd Peior Evenl | "5 | Rollover | NIA | Comglete (Rollover Page 0)
' TRG Invalld #1 T N/A Rollovar | N/A Incomplete (Rollover Page 1)

4TIBFIFKSFUL Page 4 ot 39 Prinled on Monday. June 52017 at 16 22 44
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System Status at Event (Most Recent Event, TRG 9)

GDR 7ereveva

‘Recording Stalus, Side Crash Info. 2 S — . Complete |
Crash Type Side Crash |
TRG Count{times] 9/
Previcus Crash Typa Rollover |
Time frem Pre-Crash TRG [msac} — 29 |
| Linked Pre-Crash Pace 1
Side Altbag Deplovment, Time to Dealoy (If Equipped) (msec) Mo
| Side Curtaln Alrbag Declayment, Time to Oeploy (I Equipped) (msec] No
Prelensloner Daployment. Tine ta Fire imsee) No |
ShA

| Rear Window Alibag Deployment, Time ia Dep|ov (msec) - =

4T1BFIFREFU Fage 5af3q
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Lateral Crash Pulse (Most Recent Event, TRG 9 - table 1 of 2)

| Recording Status, Time Serles Data _ ,, Complele
 Racorded Side = 2 | [ Left Side
| Time from TRG to Next Sample {msec] S X i 1
 Location of Side Salellita Sensor 1.~ d o e __Fronl Door |
Location of Side llile Sensor 2 = — ___B-Plliar
Localion of Side Salellite Sensor 3 L Not Equipped
. Localion of Side Salelllle Sensor 4. ! | C-Plllar
| Locationgf Floor Senser | Albag ECY
Clipping Time of Lateral Acceleration, Side Satellite Sensor 1 (msec} | No
Clipping Time of L ateral Accel Side Satellite Sensor 2 (msec i No!
; Clipping Time of Lateral Acceleralion, Side Satgliile Sensor 3 (msec) SNA |
*Cligging Time of Lateral Acceleratian, Side Salellite Sensor 4 (msec) § No,
| Clipping Time of Lateral Accelaration, Floor Sensor (msec) No;
Side Satelllte Sensor 1
= = i ;
N | ~ |
< | I
Q
@ |
_EJ - - X
E
v & !
/ ‘ |
e | -
o] 10 20 30 40 50 €0 70 80

msec

Deployment Time Marker Kay.

1 CrrvelPessang st Prolensoner H
2| Sias Mg ]
| 3| Rear Wincow Alrtag Deplayment Tove |
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Side Satellite Sensor 3
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Floor Sensor
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Lateral Crash Pulse {Most Recent Event, TRG 9 - table 2 of 2)
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DTCs Present at Time of Event (Most Recent Event, TRG 9)

. Recording Statug, Diagnastic | Complete

lgnition Cycle Since OTC was Set {limes) ! § 0,
Alrbag Waming Lamp ON Time Since DTC was Sel {min} i Sl | 1)
Diagnogtic Ttpubla Codes Nane

Pre-Crash Data, 1 Sample (Most Recent Event, TRG 9)

[Recording Slatus, Pre-Crash/Occupant 1 Complele
LTlm from Pre-Crash to TRG (msec) S S 250
| TRG Count when Pre-crash TRG was Established (imes) & { Nl ik s G
| Safety Belt Status, Oriver e [ ON
| Safety Bell Status, Front Passenger == _ =] e g (QEE
| Occupant Size Classification, Front Passenger =t e __Child or Not Occupied
| Frontal Aitbag Suppression Swilch Sialus, Front Passenger Wit 5y o f SNA
| RSCA Disable Switch l e . SNA

. Seal Track Fuslllon Swllcn Forgmust i‘?ﬂ Driver 1 e _ SNA:
! Alrbag Werning Lamp, On/Off i : = __OFF.

| Ignltion Cycle ,Crash (limes) 5188
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Pre-Crash Data, -5 to 0 seconds (Most Recent Event, TRG 9]

CRASH!
RETRIEVAL

CDR

Time (sec) AT 425 a7 | a8 275 225 178 125 -0.75 025 0(TRG)

1 - = I ‘ h (o
Vehide Speed { [ 6
by 416167] 415 167 “ieel | gt | 4 0.4 (65 398 [64) 0.8 [64] 385 (62| 34.8(56] 34255
Accelerator t
e 0o 0o 0.0 0.0 0.0 w o | we 0.0 00 0.0 675
Percentage of | | S i il
Engine Thrattle 0o o0 0.0 0.0 0.0 00 00 0.0 0.0 00 20

L) = - | 1 S| Y 4 e
f;gﬂf AR, 1,100 1,100 1,300 1,300 1,300 1,300 1300 1,300 1,000 800 1,100

i\::m;m Invalid vl | vl Invalid okt | fovatd malis | invalid fnvalid tovalld |
Service Brake,
oot OFF OFF OFF OFF OFF OFF oFF OFF OFF OFF OFF
Brake Ol
bk JEEN .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05

[ Longudinal o - 7 o T
Acceleration , 5
e ey 0267 -0.502 -0.358 -0.267 043 0574 0502 0.287 ~ires -2.225 2297
(misesn2) ! | | | ,

Yaw Rale !

Fidogiessy | 148 L e -0.49 000 | ode 15.62 122 s 23.81 2196
Steenng Input e E s r
pre 30 5 15 75 618 21.0 105 2025 3180 301.5

| Shilt Pasition 0 D o o D o D ) l D o
Sequential Shift ! T ;

Range e 4 u u L [y

g:‘l‘i S OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF

S Mede: OFF OFF OFF OFF OFF OFF OFF OFF OFF o | oFF
S — i LB e i |

rivetioce. ECO. OFF |  OFF OFF CFF OFF OFF OFF OFF OFF OFF oFF

g"éﬁ — OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF

Orive Mode, e T I = ; ”

Snove OFF ~ OFF oFF | oFf OFF OFF OFF OFF aFF OFF OFF

Invalid invalid Invalid invalid Invalid Invalid invald Invatid |nwalid Invalld Invalid

Drive Mode, EV

ATIBFTFREFUBI 1034

Page 130139

Priotedon Moaday. Sunc 52017 at 16 2244



.y
© B .3CH CDR wervisin

Fuelinj ection
Quantity invalid invalid nvvalid tnvatid Invalid | Invalid trvalid Invalid Invalid nvalid Invalid
mm3ist) |
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@ BOSCH COR zivievat

System Status at Event (1st Prior Event, TRG 7)

| Recording Status, Side Crash Info. R Complgle
Crash Type Side Crash
| TRG Count (times) 7
_Previous Crash Type Front/Rear Crash
Time irom Pre-Crash TRG {msec) v.cid 3
Linked Pre-Crash Page ! '
| Side Alrbag Deployment, Time lo Deploy (If Equipped) (msec) No
| Side Curtaln Airbag Deploymenl, Time to Deploy (If Equipped) (msec) | No
 Pretensioner Deployment, Time lo Fire (msec) No
| Rear Window Airbag Deployment, Time lo Deploy (msec) _ SNA
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@ BOSCH

Lateral Crash Pulse (1st Prior Event, TRG 7 - table 1 of 2)
. Recontiing Status, Time Series Data
| Recorded Sida_
' Tima from TRG to Neat Samg e (msec)
. Lecation of Side Satellite Sensor 1
Location of Side Satellije Sensor 2
Loealion of Slde Satellite Sensor 3
| Locaton of Side Satelille Senser 4

, Location of Floor Sensor

cugglng Time of Lateral Acce‘erauun, Side Satelite Sensor 1 {msec)

Cligping Time of Lateral A Side Salellite Sensor 2 {msec
. Clipping Time of Lateral Acoelerauun Side Salelllle Sensor 3 {msec)

_Clipping Time of Latera) Accgleralion, Side Satellite Sensor 4 {msec)
Clipping Time of Lateral Accaleration, Floor Sensor {msec)

Side Satellite Sensor 1
198.9
132.6

0.0 0-0-0—0—0—0-4—*
-66.3

-132.6

misec2

-198.9
-265.3
-331.6
-397.9

-30 -20 -10 0 10 20 30 40 50

msec

|=]
5

eployment Time Marker Key
DihestPassormus Protovmiones
Sice Alrtieg

13 [ Rear Wirdow Avtag Doploymen Tiens |

=
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Complete
Lelt Side
1!
Front Door
B-Plliar |
Not Equipped |
C-Pillar
Airbag ECU |

60 70 80
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© BOSCH @DR =it

Side Satellite Sensor 2
2276

189.7
151.8

113.8

75.9 #

37.9

misec2

0.0
-37.8

-75.8

-113.8 \J

-30 -20 -10 0 10 20 30 40 50 60 70 80
msec

{EﬂmmL_&MiuLISM ker Key
[ DirveriP sasanger Pratsnssnar
HE!

Sk Mibeg
I 3 Resr Windaw Aktiag Deployment Tima
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© BOSCH DR rernievac

Side Satellite Sensar 3
5.0

4.0
3.0
20
10
0.0

misecr2

-4.0
5.0
=30 -20 -10 0 10 20 30 40 50 €0 70 80
msec

Deployment Tima May 6!
perbygnLTima ottty
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Side Satellite Sensor 4
60.0

50.0
40.0
30.0

20.0

m/sec”2

10.0 @
0.0 s

-10.0

msec

Deploymenl Time Marker Ke:
(1 ljs’m Curtan Acvag —y_l
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= BOSCH

-75.4
«113.1

-150.9

-30 20

Deployment Time Marker Key
1 OmeiPassenges Pralenslonar
S Shie Alibag
] Rear Window Akt sg Daployment Tune
A | Shds Curtain Alcbag S
4TIBFIFKSF

Floor Sensor

10 20 30 40 50
msec
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Lateral Crash Pulse (1st Prior Event, TRG 7 - table 2 of 2}

Lataral
Lateral Lateral Lateral Lateral Acceleration for
A lon, Side A lon, Side | A ion, Side  Acceleration, Sidoe = Side Crash, Floor

| Satellite Sensor 1 | Satellite Sensor2 | Satellite Sensor3  Satallite Sensor 4 Sensor
| Time (msec) | _ (mfsec*?) | (misect2) i (misec?2) . {(misec*2)
| 23 0.0 0 SNA | 0.0
| S WA T P S i1 S| _SNA | 00
| -15 | 0.0 0.0 00
[ di 1 0.0

-7 0.0

- —
A T 0.0
. § | 0.0
e g W;f -229.7

B - 1435

17 201.0
I _-a8.7
2 28.7
! 29 L 00
’ 3 [ 2010
! a7 010
S A W
i 45 -1435
- -143.5
I 53 313z
[ 57 -401.9
il 61 | -228.7

65 foee =17
69 L -2584
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System Status at Event (2nd Prior Event, TRG 6}

QDR :ervieval

! Recording Stalus, FrontRear Crash Info. —_— . Complee
| Crash Type FrontRear Crash
| TRG Count {imes} e _ 6
! Pravious Crash Tvoe No Eveni
\ Time tom Pre-Crash TRG {msac) 0
LInkad Pre-Crash Page 1
[ Frontal Alrbag Deptoyment, Time 1o 1st Stage Deployment, Driver {msec! 1
 Frontal Alrban Deployment, Time to 13t Slaga Depioyment, Front Passenger (msac) = No
Pretenslcner Deolovment, Time ta Flrg, Driver (msec} x = ., ]
Pm!mslcnar Deployment, Time to Fire, antPass__merirnsec} 1
1t Stage, Driver (msec) = 23

Fronlal Alrbag Deployment, Time to 2nt Stage, Fron| Passencer {mssc) NiA
"Aglive Head Restrainl, Time to Deploy, Drhver {msec) SNA
Acuve Head Resirain), Tima 1o Deploy, Ergnﬁgsang_{msuol SNA
e Curtain Alrbao Depioyment, eio Deploy, Dnvaer [mseg) if

i S\de Curlaln Alrbag Deployment, Time 1o Degloy, Passenger (msec) 1
[ Skle Abag Denlovment, Tims to Deploy, Driver (msec) o 1

N T T T — = 1]

Rear Window Akbag Deployment, Time lo Deploy (msac) SNA
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& BOSCH GDR Ziicva

Longitudinal/Lateral Crash Pulse (2nd Prior Event, TRG 6 - lable 1of 2)

Recerding Stalus, Time Series Data_ —_ Complele |
Tima from Time Zero lo TRG (msec) g | - 1.5
 Lenathof Delta-V {msec) - e ———— = 210
Max. Lonaitudinal Delta-V {MPH [kmth ) 1 -66.5 [-107.0}
Time, Masimum Della-V, Longltudinal {msec| | ~ 182.0
Powaer Supply Slatus at Max. Delta-v | OFF
 Clipoina Time of Lonaitudinal Delta-V (msec) | o |
Clipping Time of Lateral Acceleration, Floor Sensor (msec) | 25.0
Longitudinal Delta-V
0.0 0.0
~12.0
-10.0
-24.1
R -36.1
-30.0 -48.2 =
z . E
= 602 7
-40.0
-72.2
|
-50.0 1 .
- -84.3
600 -96.3
- -108.4
9] 20 40 60 80 100 120 140 160 130 200 220 240 260
msec
Deployment Time Marker Key
S| ENwer Alta DRyl Sl
2| qu-mﬂom-u Tine
F] Passenger Pratensiones
4| Derver 2nd Stape Axtiag Deployment Time |
5 Passanger 7nd Stage m-vocuhw-m
§ DitverPasborgiar AHR
T Orver CSA
i Praserges CSA e
(8 Raar Windaw Abeg Diployrment Trme
0 Driver SAB
(9 [ Prssanger EAD ]
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Lateral Acceleration for frontalfrear crash, Floor Sensor

146.4
117.1
87.9
=
586 o
e
$ 293
§ £
E 00 3‘
293
586 &
479
AT e
0 20 40 60 80 100 120 140 160 180 200 220 240 260
msec
Deployment Time Marker Key
1| Deves Abag ymenl Teme }

2 Punysnger Aibag Depi Time
3 | DivenPasserger Protansionsc
n Diwes 21d Stage Airtisg Deployment Tims

5 Passenger 2nd Slags Alrbey Owplayment
6 Detvon/Paeser AHR
Dretvwr C3A

[ Pussenge 588
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& BOSCH GDR rerievac

Longitudinal/l.ateral Crash Pulse (2nd Prior Event, TRG 6 - table 2 of _?)

Lateral Acceleration for
Frontal/Rear Crash,
| Longltudinal Dalta-V Floor Sensor
Time {msac . (MPH (km/h])

— oojom |
 18la |
46 [74

-8.3[-14.9]
204 [-32.8].

o -312[502]
L -410[689]
_ -423[681]
. -452[-728]
4t -521]-838]
_629[101.2y
-64.1[-103.2] ]
0O es0pi0ds)
| -658[-1058] ) -3
__-862F1085] |

663[-106.7] | 0
-66.5[-107.0] | .

 -66.5[-107.0] ;
66.31-106.7] | X

L 0 [t taclal L ol Ly 10 0).

0.010.0] 0,0 St ¥R #d 00 e
ST (0.0 10,0] PESSSICH A SRR ) 0 e e T RTON
I 0.010.0 0.0 MO
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& BOSCH

System Status at Event (3rd Priar Event, TRG 5)

@R CRASHDATA
RETRIEVAL

| Recording Sfalus, Rollover Crash infe  J _—— _ Compiele |
| Crash Tyos e | Raliover |
| TRG Counl (times) = —— — 5]
| Previous Crash Tvoe [ Mo Every |
Time frem Pre-Crash TRG [msec) | 1}
| Linked Pre-Crazh Pace e 0/
Side Curtain Airbag Degloyment, Tima 10 Deploy [Msee! R 1 No i
Prelensioner Deployment. Time to Fire, Oriver (msec) | . No

Prelensioner Deployment, Time to Flre, Front Passenger (msec) - 1 - Mo

ATABFIFKSF Pags 28 ol 33
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& BOSCH QDR :oinicent

Rollover Crash Pulse (3rd Prior Event, TRG 5 - table 1 of 2) ) )

Recording Status, Time Serles Data [em = ___ Complete
Time from TRG o Nex| Sample (msec _ I = BT
Roll Angle Peak (degrees) ! 45,
[ Rall Angle 3! \hg Timé of TRG {degrees) 1 . 3.7
Roll Rata
328
21.8
10.9 t
- \»«‘\‘ AM
8 -109
)
3 218 & f 1
-32.8 4
-43.7
-54.6
-65.5
-600 -300 0 300 600 800 1,200 1,500 1,800 2,100
msac
Deployment Time Marker Key

DovelPusssrger CEA

OrveniF assenger Pratansonsr
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@) BOSCH

CRASH DATA
RETRIEVAL

DR

Lateral Acceleration for Rollover, Floor Sensor

|
40 1 Tl -
| AL, |
20 £ e t——] *oe—- - :
AFVAmEal | |
U o T f =
| &
[ |
& 207 [—— .- — -
N
E ao0f N
\ \ ,
-6.0 e - L | o . L
o | | '
Pivs IR N D | NN N S W——
|
& ﬂ {] e — =¥ — — - T
00  -300 0 300 800 930
msec
Dap!offenl Time Mff_kgr_Key_
1 CrhvorPasza; CSA
] CrrverPassanger Pralsnsicne” ]
4T1BFIFSF Page 280129
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@& BOSCH QCDR =nieva:

Rollover Crash Pulse (3rd Prior Event, TRG 5 - table 2 of 2)

Lataral Acceleration for

Rall Rate . Rollover, Floor Sensor
Time {(msec) fdegfsec) | (misect2) e
| -626 I [/ U SN T
o WO | N | -3.8
498 _-21.2 0.0
434 | A78 L 1.9

Page 29 of 39 Pomied on. Monday Jone 5 2017 ot 16:22'44
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& BOSCH

System Status at Event {TRG invalid #1}

QDR w&rsrevil

: RecordIng Status, Rodover Crash info. e = Incomplete
L Crash Type = (. . Rollover
TRG Counl {limes) = Invalid |
| Previous Crash Twvpe o = Fron/Rear Crash
 Time from Pre-Crash TRG {msec) - 0
| Linked Pre-Crash Page S ]
 Side Cunaln Akbag Geployment, Time lo Beplov (msec) WA
| Pretensioner Deplovme l, Time 1o Fie, Otiver {msec) WA,
NiA |

{ Pretensioner Deployment, Time to Fire, Front Passenaer (msec)

ATIBFIFKSF
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&) BOSCH GDR ricvis

Rollover Crash Pulse (TRG Invalid #1 - table 1 of 2)

| Recording Stalus, Time Series Data | _Incomplete
| Time from TRG o Next Sample (msec) 1 a!
| Roll Angle Peak (degrees) ; e E| 5 = 0.0
| Rall Angle at ihe Time of TRG {dearees) = . 0.0
Roll Rate
5.0
4.0
3.0
2.0
1.0
g 0.0 CEPCP 0000900004000 0000000000000 0000000
L)
S
-2.0
3.0 ;
|
-4.0 i
5.0 |
100 -BO -BO -40 -20 0 20 40 60 80 100 120 140 160 180 200 220 240

msec

Deployment Time Marker Ke
2 Onva/Fassargar Pratasianss
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@ BOSCH @D CRASH DATA

RETRIEVAL

Lateral Acceleration for Rollover, Floor Sensor
5.0

4.0
3.0
20
1.0

0.0 COII0 0000000000000 000000000004000000004

misec”2

-1.0
-2.0
-3.0

-4.0

5.0
-100 -80 60 -40 -20 O 20 40 60 80 100 120 140 160 180 200 220 240

msec
D \?ymgn: Time Marker Key
i%p Dibvn/Prssanger CSA 1
(2| Dbvw/P aswarger Prasonsoner ]
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» BOSCH

Roltover Crash Pulse (TRG Invalid #1 - table 2 of 2)

Lataral Acceleration for

| Rell Rate Raliover, Floor Sansor
Time!mset) . [(depisee) IL (misac’2;
: 80 0.0 00
| - E T M| 0.0
5 I 0.0 ] 6.0 =
[ 56 | e 80 |
T w oo
i 40 00 I 0.0
L -3 0.0 B P
-4 R 1) | .80 ]
T [ 0.0 |
8 ) 0.6 el og h
e 049 | 240 |
8 | 00 _0g =4
[S— X 3 00 i
- o000 L 0.0
L 32 0.0 00 .
T 2.0 oo ]
48 B A _.Lo |
56 0.0 - oo
JE— | 0.0 . bo
I __o¢e ] 00
80 0.0 0.0
88
1 95
2 104
| 12
120 )
T —
136 |
| 144
T "
[T T
168 i
b 176 . ) ———
[ 184 0o | 00
L._ 182 B S oo
: [ 00 on
|.__.208 o=~ 00 = 00 i
L2 | 00 0.0
- _2ed .40 yEc)
232 0.0 00
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(=) BOSCH

DTCs Present at Time of Event (Unlinked, Page 0}
Recording Stalus, Diagnostic. i
Ignition Cycle Since DTC was Set (times) ) = L.

. Alcbag Warning Lamp ON Time Since DTC was Sgl (min} |

1 Diagnogtc Trouble Codes 1

Pre-Crash Data, 1 Sample (Unlinked, Page 0)
| Recording Status, Pre-Crash/Occypant

_Time from Pre-Crash to TRG (msec)

' TRG Count when Pre-crash TRG was Eslablished (times)

| Salety Bell Status, Driver .
- alen( Belt Status, Fronl Passenger

Occupant Size Classification, Front Passenger D a———— =

al Alrbag Suppression Switch Status meassgu

| RSCA Disable Switch .
| Seal Track Position Swilch, Foremost, Status, Driver

| Airbag Warning Lamp, On/Off

lgnition Cycle Crash (times)

RS
| 2.
[Btreitl
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CRASH I
RETRIEVAL

@» B SCH

Pre-Crash Data, -5 to 0 seconds (Unlinked, Page 0)

Time (sac) 48 43 | a8 | 33 28 23 a8 a3 08 63 | o(TRey
; L - e ! - o [ } 4 SN 1 = 1
Vehicle Speed | | - | |
Yokl 68 (11] 6ap1 75112) l 7502 8.1013) B1(13 | 87(al | 874 arng | erna | s |
‘ S %) MG = 1 Al | L SRR
PR (%) 9.5 95 95 140 1258 145 0.0 o 120 | oa 00
[ Percentage of T T 1 — \ - N1
Engine Throllle 20 25 249 3.0 30 45 0.0 | 4.5 a0 0.0 00
%) H " | AR S | | J | | | 1
| Enoae HEM 1,200 1200 | 1300 1.300 1,400 1500 | 1400 1,500 1,600 | 1500 | 1400
LRPM) ! | I |
ok REH Invalid Invatid Invalid Irvalld Invalid mvalid | Invalid Invalid inwalid Inwvalid Invalid
(RPY) | £ 1 ) Iz ] = ‘
[ | | !
el OFF arF oFF OFF oFF OFF OFF OFF aFF | OFF OFF
e 0.00 0.00 0.00 0.00 0.00 0.00 000 | 000 000 . 000 0.00
Lengitudinal 1 B |
Scolerion., 0.215 0.359 0.359 -0.144 0,144 a716 0.000 0.574 0.033 1.507 a733
(misec’2) ] = I =8 . N | 1 F— k) 1 SN
Yaw Rate -
.105 390 5.86 683 098 0.49 834 586 195 049 830
| {degisec) I P S = Il (. s = |
Sieering Input K i 5. I =
i 270 510 715 w2 20 0| w0 s 7.5 390
; | ol = % || ! pe ] L | ER
Shifl Poslion D o} i 1] D | 5] D o] D D o] D
) e, | -
| gi"‘“;""” S ndetermined | ¢ i mTL ined | | ned ined L ined | Undelermined |t ined | L ined U jned  Undetermined
! |
i —“+— - — —_—_— — — p— - 2 S| SN
Cies gontr) ofF | off | oFF oFF OFF OFF aFF OFF OFF oFF OFF
=T SR + == PRSI —+ i e— - H i -
Eiel oFf | oFF OFF oFF aFF OFF oFF OFF |  OFF aFF OFF
DrveMods.ECO  OFF |  OFF oFF OFF OFF OFF off | oFF oFF oFF OFF
+ W — v — +
cria ods. OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF
_Sp = L= I || i L 1| L I N A T
g’,:;i”""e' ore | o OFF OFF OFF OFF OFF OFF OFF OFF OFF
H A ~ e L hosae i i
Orive Mode, EV Invatid Invalid Invalid Inwakid tnvalid Invalid Invalid Invalid Invalid Frwealid Invalid
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|
Invalid Invalid |avald Inualid Invalid Invalig | Irvalid Invatid Invaiid Invalid Invalid

L{mm3/st)

Hexidecimal data deleted
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