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Special Crash Investigations 

On-Site Driver’s Frontal Air Bag Non-Deployment Investigation 

Office of Defects Investigation 

Case Number: CR17003 

Vehicle: 2013 Chevrolet Impala 

Location: Pennsylvania 

Crash Date: January 2017 

 

 

Background 

This report documents the onsite investigation of the non-deployment of the driver frontal air bag 

in a 2013 Chevrolet Impala (Figure 1) in a road departure/fixed object crash. The Chevrolet, 

which was driven by an unbelted 28-year-old male, struck a W-beam guardrail that bordered the 

southeast quadrant of a four-leg intersection with its front plane. The southbound Chevrolet 

exited an interstate, traveling along an exit ramp immediately prior to the crash. The vehicle then 

passed through a four-leg intersection (located at the end of the ramp) and struck the face of the 

guardrail bordering the opposite roadside. The unbelted driver sustained police-reported A-level 

(incapacitating) injuries and was transported to a regional trauma center, where he was admitted 

for 33 days. 

Figure 1. On-scene police image of the Chevrolet at 

its final rest position 

 

The crash was reported to the National Highway Traffic Safety Administration by the 

investigating police officer. The notification was forwarded to NHTSA’s Crash Investigation 

Division (CID), and an on-site investigation was assigned to the Special Crash Investigations 

(SCI) team at Crash Research & Analysis, Inc., in February 2017. The SCI team established 

cooperation with the police and conducted an on-site investigation in February 2017. The on-site 

activities included exterior and interior inspections of the Chevrolet to measure the deformation 

and intrusion, to document the evidence of interior occupant contact, and to examine the manual 

and supplemental restraint systems and the potential causes of the air bag non-deployment. Data 

were imaged from the Chevrolet’s EDR using the Bosch Crash Data Retrieval software and tool 

during the SCI vehicle inspection process. The crash site was photographed and mapped using a 

total station for causative factors. 
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After the reconstruction and analysis of this crash, it has been theorized that the most probable 

causative factor of air bag non-deployment was the rotation of the ignition switch to the 

“Accessory” position, which removed 12-volt electrical power to the driver air bag module 

immediately prior to the impact. However, the Chevrolet’s EDR did not have the capacity to 

record or report the position of the ignition switch. The longitudinal severity of the impact (delta 

V) recorded by the vehicle’s EDR was -89 km/h (-55 mph).  
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Summary 

Crash Site 

This single-vehicle, multi-event crash occurred on the morning of January 2017 at a four-leg 

intersection formed by a one-way southbound interstate exit ramp and a three-lane east/west 

trafficway. The police-reported environmental conditions at the time of the crash were daylight, 

cloudy skies with snow, and wet roads. The National Weather Service reported a temperature of 

-1 ºC (30.2 ºF), a relative humidity of 80 percent, 20.4 km/h (12.7 mph) westerly winds, and 

mostly cloudy skies. 

The physical environment of the crash site was documented during the SCI inspection using a 

Nikon Nivo 5.M+ total station. At the intersection, the southbound one-way exit ramp consisted 

of two 4.6 m (15.1 ft) wide lanes. The right lane was designated for straight and right-turning 

traffic, and the left lane was designated for left-turning traffic. There was a 2.3 percent positive 

grade at the stop bar. The advisory speed limit on the exit ramp was 64 km/h (40 mph). The west 

leg of the intersecting trafficway consisted of two eastbound lanes and one westbound lane. The 

total width of each eastbound lane measured 3.6 m (11.8 ft). The width of the westbound lane 

measured 3.6 m (11.8 ft). The opposing lanes were separated by a 4.3 m (14.1 ft) wide raised 

concrete median. The median was raised 15 cm (6.0 in) and had a tapered edge. A sign post and 

delineator located in the median were struck by the vehicle as it crossed the divider. The travel 

lanes were bordered by a 2.4 m (7.9 ft) wide shoulders. W-beam guardrails bordered the 

pavement edges at the northeast, southeast, and southwest intersection quadrants. The southwest 

guardrail was the point of impact. The traffic flow through the intersection was regulated by 

overhead traffic signals mounted on non-breakway poles. Figure 2 is a lookback to the north 

along the exit ramp. Figure 3 is a southbound trajectory view along the path of the Chevrolet. 

 

Figure 2. Lookback view (north) along the 

Chevrolet’s path 90 m (300 ft) from the guardrail 

impact 

Figure 3. South trajectory view of the Chevrolet  

90 m (300 ft) from the guardrail impact 

Pre-Crash 

The unbelted 28-year-old male driver of the Chevrolet was the sole occupant of the vehicle. The 

driver maneuvered the vehicle onto the exit ramp from the southbound lanes of the interstate 

highway and traveled south along the exit ramp. 
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The reconstructed trajectory of the vehicle determined that it was traveling in the right lane. The 

EDR-reported speed of the Chevrolet at 5 seconds prior to algorithm enable (AE) was 94 km/h 

(58 mph). As the vehicle ascended the exit ramp, the driver accelerated the Chevrolet to 102 

km/h (63 mph) at 2.5 seconds prior to AE. The SCI crash reconstruction and a time/distance 

analysis determined that the vehicle was approximately 52 m (169 ft) from the guardrail impact 

at this time (Figure 4). The EDR recorded an intermittent application of the brake pedal over the 

next 2.0 seconds. It was probable that the driver attempted an avoidance maneuver as the vehicle 

reached and then entered the intersection. A crash diagram is included at the end of this report. 

 

 Figure 4. Southbound trajectory view of the 

Chevrolet approximately 60 m (200 ft) from the 

guardrail impact 

 

Figure 5. Southwest-looking trajectory view of the 

Chevrolet at the median (Events 1 and 2). The 

location of the guardrail impact (Event 3) is in the 

background 

 
Crash 

The Chevrolet overran the end of the median that divided the traffic lanes of the intersecting road 

(Figure 5) at a reconstructed speed of approximately 85 km/h (53 mph). The front plane struck 

and fractured the sign post located at the center of the median (Event 1). As the vehicle 

continued forward, the left-exterior mirror struck and was abraded by the polymer delineator 

(Event 2). Yellow/orange paint transfer to the exterior surface of the mirror’s body evidenced the 

contact. The crash reconstruction timeline determined that these impact events occurred less than 

one second prior to AE. 

The Chevrolet crossed the eastbound traffic lanes and struck the W-beam guardrail protecting the 

apex of the southwest intersection quadrant (Event 3). The SCI-reconstructed speed of the 

Chevrolet at impact was approximately 80 km/h (50 mph). This impact speed was consistent 

with the -89 km/h (-55 mph) EDR-recorded delta V. The EDR-recorded speed of the vehicle 0.5 

seconds prior to AE was 54 km/h (34 mph). Through the course of the SCI reconstruction, it was 

determined that, although this value was measured at the wheel sensor, the value under-reported 

the speed of the vehicle’s center of mass. The discrepancy in the value was due to the fact the 

brakes were applied and may have been indicative of ABS wheel-lockup on the wet, snow- 

covered road surface. 
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The guardrail installation (Figure 6) consisted of the W-beam mounted to 10 x 16 cm (4.0 x 6.0 

in) I-beam posts with 19 cm (7.5 in) composite block-outs. The I-beams were embedded in the 

ground on a 46 cm (18.0 in) nominal spacing. The height at the top of the W-beam measured 72 

cm (28.5 in). The length of the direct contact to the guardrail measured 236 cm (93.0 in) as a 

result of the impact which was distributed across the entire width of the Chevrolet’s front plane. 

The force of the impact deflected eight I-beams posts that supported the guardrail to the 

southwest. At the center of the deformed guardrail section, the residual deflection measured 39 

cm (15.3 in). The I-beam post located at the maximum deflection point contacted the utility pole 

supporting the traffic lights during the impact. A 4 cm (1.5 in) wide area of the I-beam flange 

was deformed by this contact and is highlighted by the arrow in Figure 7. The damaged flange 

indicated that the maximum dynamic deformation of the guardrail was an estimated 56 cm (22.0 

in). The driver air bag did not deploy as a result of the impact. 

Figure 6. Southwest-facing trajectory view of the 

damaged guardrail 
Figure 7. Close-up view of the deformed guardrail 

and the evidence of contact between the I-beam 

post and the pole (highlighted by the arrow) 

Post-Crash 

The Chevrolet rebounded from the impact and came to rest near the guardrail. A witness to the 

crash, who was stopped in a non-contact vehicle on the eastbound lane at the traffic light, exited 

her vehicle and approached the Chevrolet. She reported to the police that she initially thought 

that the vehicle was driverless as it crossed her path. This statement was indicative that prior to 

the impact, the driver may have been out of position. The witness opened the right-front door and 

found the driver pinned under the instrument panel. He was semi-conscious and incoherent. The 

witness then called the emergency response system as another passerby came to assist at the 

scene. 

A small fire developed in the engine compartment of the Chevrolet (Event 4). Several additional 

people with fire extinguishers stopped to help and initially dampened the fire. Then, the police, 

fire personnel, and emergency medical services (EMS) arrived. In total, five fire extinguishers 

were used to suppress the fire. 

The driver was removed from the vehicle by EMS and transported by ambulance to a regional 

trauma center. He was admitted into the intensive care unit for the treatment of police-reported 
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incapacitating (A-level) injuries, and he was hospitalized for 33 days. The Chevrolet was 

removed from the crash site by a local tow service, then stored at their premises pending the 

completion of the police and subsequent SCI investigations.  
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2013 Chevrolet Impala 

Description 

The 2013 Chevrolet Impala 4-door sedan (Figure 8), manufactured in August 2012, was 

identified by vehicle identification number 2G1WD5E38D1xxxxxx. The Chevrolet was 

equipped with the “police performance package.” The powertrain consisted of a 3.6-liter, 

transverse-mounted, 6-cylinder, gasoline engine linked to a 6-speed automatic transmission with 

steering-column-mounted shifter. Standard equipment included 4-wheel power-assisted disc 

brakes with ABS and electronic brakeforce distribution, traction control, and power-assisted 

speed proportional rack-and-pinion steering. The gross vehicle weight rating for this vehicle was 

2,123 kg (4,679 lb) with gross axle weight ratings of 1,157 kg (2,550 lb) front and 966 kg (2,129 

lb) rear. At the time of the crash, the Chevrolet was configured with Avalanche X-treme 

P225/55R17 studded tires on the front axle and all-season radial tires on the rear axle. The 

vehicle manufacturer recommended size was P235/55R17. Specific tire data at the time of the 

SCI inspection were as follows: 

Figure 8. Front view of the Chevrolet Impala 

Position 
Tire Identification 

Number 

Measured Tread 

Depth 
Restriction Damage 

LF UR00 HWF XXXX 2 mm (3/32 in) No None, suspension fractured 

LR UR00 HWF XXXX 6 mm (8/32 in) No None 

RR UR00 HWF XXXX 6 mm (8/32 in) No None 

RF UR00 HWF XXXX 3 mm (4/32 in) Yes Rim deformed, tire debeaded 

The interior of the Chevrolet was configured for seating five occupants with front-row bucket 

seats and a three-passenger rear bench seat. All seating surfaces were cloth. The head restraints 

in the front row were adjustable. The driver’s head restraint was adjusted 3 cm (1.2 in) above the 

seat back. Manual restraint was provided by 3-point lap and shoulder safety belts for the five seat 

positions. Supplemental restraint consisted of certified advanced 208-compliant (CAC) dual-

stage driver’s and passenger’s frontal air bags, front seat-mounted side impact air bags, and roof- 

side rail-mounted inflatable curtain air bags. 
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Vehicle History 

A vehicle history report indicated that the Chevrolet operated as a police vehicle in Virginia from 

December 2012 to December 2015. It was sold at auction on December 2, 2015, with an 

odometer reading of 73,794 km (45,855 miles). The Chevrolet was then registered on January 

11, 2016, by the driver. The last reported service for the vehicle was on November 2, 2016, 

which consisted of an oil and filter change with a reported odometer reading of 125,701 km 

(78,109 miles). Although there were no reported crashes or service to the air bags in the history 

report, the driver’s wife told the police investigator that the vehicle was involved in a previous 

minor side-impact crash. However, no air bags were deployed in that crash, and there were no 

crash-related injuries. 

NHTSA Recalls and Investigations 

The Chevrolet Impala for model years 2006 to 2014 was subject to NHTSA Recall 14V355. This 

recall was issued on June 23, 2014, and addressed the potential safety issue where the ignition 

switch could potentially rotate under certain circumstances if the key ring carried excess weight, 

which would result in the non-deployment of the air bag systems in the event of a subsequent 

crash. A VIN-based search of the  www.nhtsa.gov/recalls and manufacturer’s database for this 

particular 2013 Chevrolet Impala did not identify any open recalls at the time of this report. 

Exterior Damage 

Any damage associated to the impact with the sign post (Event 1) was masked by the 

overlapping guardrail impact. The SCI reconstruction of the crash determined that the left aspect 

of the front plane struck the sign post. The collision deformation classification assigned to the 

Chevrolet for the impact to the sign post was 12FLLN1. The Event 2 damage consisted of an 

orange/yellow paint transfer on the forward surface of the body of the left-exterior mirror 

 (Figure 9). The paint transfer measured approximately 10 cm x 7 cm (4.0 x 3.0 in) length by 

width. The mirror’s height was (40.0 in) above ground level. This damage was consistent with 

swiping contact with the polymer delineator located in the median. The CDC associated to this 

damage was 12LPMS1. The guardrail impact (Event 3) damage and direct contact extended 

across the entire 152 cm (60.0) front plane end width. The bumper fascia fractured during the 

impact and exposed the reinforcement beam. The hood was removed post-crash and was 

missing. The extent of crush deformation was biased to the right due to the orientation of the 

vehicle relative to the curved profile of the guardrail at the point of impact. 

https://www.nhtsa.gov/recalls
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Figure 9. Image depicting the swiping abrasion/paint 

transfer to the left mirror of the Chevrolet (Event 2) 

A residual crush profile (Figure 10) was measured along the bumper reinforcement beam using a 

Field L of 119 cm (47.0 in). It produced the following resultant measurements: C1 = 30 cm (11.8 

in), C2 = 38 cm (15.0 in), C3 = 49 cm (19.3 in), C4 = 56 cm (22.0 in), C5 = 59 cm (23.2 in), and 

C6 = 69 cm (27.1 in). The maximum crush was observed at the right-front corner. The front 

wheel assembly was displaced rearward into the lower A-pillar shortening the wheelbase 19 cm 

(7.3 in). The right-front wheel rim was deformed from contact with an I-beam supporting the 

guardrail. The lower control arm of the left-front suspension fractured at the frame, and the 

wheel assembly was only attached by its upper strut. The left drive shaft had separated from the 

transmission. The CDC assigned to the guardrail impact (Event 3) damage pattern was 

12FDEW4. The WinSMASH program was used to produce a barrier equivalent speed (BES) 

calculation of the Event 3 impact. The calculated BES was 50 km/h (31 mph). Comparatively, 

the EDR recorded delta V components were -88 km/h (-55 mph) longitudinal and -12 km/h (-7 

mph) lateral. 

Figure 10. Overhead view of the Chevrolet's 

frontal deformation 

The minor fire (Event 4) was confined to the engine compartment at the fire wall. The cause of 

the fire was most likely electrical due to the forward right location of the battery and presence of 

combustible materials/fuel as a result of the severe impact and deformation. 



 

10  

Event Data Recorder 

The Chevrolet Impala was equipped with an air bag control module (ACM) that performed the 

diagnostic, sensing, and deployment command functions for the vehicle’s supplemental restraint 

systems. This module had EDR capabilities and was fastened to the floor pan under the front-row 

right seat. The ACM had been removed from this location prior to the SCI inspection by a police 

investigator who had imaged the module during the course of his investigation. At the time of the 

SCI inspection, the ACM was lying loose in the center console. The EDR component was 

imaged with the Bosch CDR tool and software version 17.2 via a direct-to-module connection. 

Electrical power was supplied from a 120-volt source. The imaged data were later reported using 

version 19.6, and is included at the end of this report as Appendix A. 

The data limitations reported that the EDR was capable of recording two event types, namely 

non-deployment events and deployment events. A non-deployment event recorded data, did not 

deploy air bags and required a minimum velocity change (delta V) of 8 km/h (5 mph) for 

qualification. Pretensioner-only actuation, battery cut-off, and head restraint actuation were 

considered non-deployment events. The oldest unlocked non-deployment event was overwritten 

once all three memory locations were full. Locked non-deployment events could not be 

overwritten. 

A non-deployment event that occurred in five seconds of a deployment event became locked and 

could not be overwritten. Deployment events by definition deployed air bags. The recorded data 

from a deployment event became locked and could not be overwritten. 

This EDR could store three events. A 5-second pre-crash buffer that described various vehicle 

performance parameters (including vehicle speed, accelerator pedal position, brake status, and 

engine performance) was recorded for each event record. These performance parameters were 

recorded asynchronously in 0.5-second intervals. 

The imaged data indicated that the Chevrolet’s EDR had recognized and recorded one non- 

deployment event and one deployment event. Event counter data fields in the recording indicated 

that these were the only recorded events, and the data were completely recorded to memory. The 

data were imaged on ignition cycle 19,756. 

EDR Event Record 1 

Event Record 1 was a non-deployment event that occurred on ignition cycle 18,444. Based on 

the disparity in the number of ignition cycles, this was a historical record not related to the crash 

under investigation. 

EDR Event Record 2 

Event Record 2 was a deployment event, recorded by the EDR on ignition cycle 19,756. This 

record was attributed to SCI Event 3 (guardrail impact). At the time of the event, the driver’s 

safety belt was unbuckled. The front-row right seat was empty, and the passenger’s frontal air 

bag was suppressed. The recorded pre-crash vehicle parameters were as follows on the next 

page. 

. 
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Time 

seconds 

Speed 

km/h (mph) 

Accelerator 

Pedal % Full 

Engine Throttle 

% Full 
Engine rpm Brake Status 

-5 94 (58) 51 75 2,752 Off 

-4.5 95 (59) 59 78 3,008 Off 

-4 97 (60) 59 79 3,008 Off 

-3.5 99 (62) 60 79 3,072 Off 

-3 101 (63) 49 76 3,072 Off 

-2.5 102 (63) 0 28 2,816 Off 

-2 101 (63) 0 21 2,624 On 

-1.5 93 (58) 0 18 2,176 On 

-1 
63 (39) 

Value underreported 
0 15 1,472 Off 

-0.5 
54 (34) 

Value underreported 
0 16 1,216 On 

 

The maximum recorded longitudinal delta V was -88 km/h (-55 mph) at 146 milliseconds. The 

maximum recorded lateral delta V was -12 km/h (-7 mph) at 64 milliseconds. Examination of the 

data trends revealed that the driver was applying the accelerator as the Chevrolet ascended the 

exit ramp to the intersection. The accelerator was recorded as released 2.5 seconds prior to AE, 

and then the brakes were intermittently applied over the 2.0 seconds prior to AE. Based on the 

SCI crash reconstruction, the reported vehicle speed values at the 1.0 and 0.5 second intervals 

prior to AE underreported the speed of the vehicle’s center of mass. The underreporting of the 

speed values was attributed to probable ABS wheel lockup of the braking vehicle or wheel slip 

as reported in the Data Limitations. The calculated average deceleration values (speed change) 

between time steps -1.5, -1.0 and -0.5 were unrealistic for a sedan. The reconstructed impact 

speed was approximately 48 to 50 mph, particularly in consideration of the -88 km/h (-55 mph) 

longitudinal delta V. 

The event severity status fields indicated that actuation/deployment of the front pretensioners, 

front air bag stage 1 and front air bag stage 2 were required (Yes). However, the event data page 

reported no actuation or deployments were commanded. Of significance, the SIR warning lamp 

was “On” at the time of AE (time zero). The logic of the data fields indicated that status of the 

lamp was “On” 0.5 seconds before time zero, the lamp was continuously “On” for less than one 

full second, and the status had changed from “Off” to “On” during the current ignition cycle 

(19,756). Three Diagnostic Trouble Codes (DTCs) were recorded: B0083-02, B0084-02, and 

B0052-00. Codes B0083 and B0084 correlated to the left- and right-front crash sensors. The 

B0052 code indicated that the air bag deployment command was given. 

Interior Damage 

All the Chevrolet’s doors remained closed during the crash and were operational post-crash. The 

windshield was fractured from the exterior crash force. The glazing of all the side windows and 

the backlight was intact. The interior damage to the vehicle consisted of component intrusion and 

occupant contact. The intrusion was biased to the right aspect of the interior. The right aspect of 

the instrument panel intruded 5 cm (2.0 in). The right toe pan intruded 38 cm (15.0 in). The radio 
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located in the center aspect of the instrument panel was displaced from its mount and intruded 20 

cm (7.9 in). The residue of fire retardant was observed throughout the surfaces of the interior. 

The driver seat was located in a full-rear track position and was jammed in position by floor pan 

deformation. The floor pan deformation extended rearward into the second row. The driver 

seatback was reclined 30 degrees aft of vertical. The horizontal distance from the center hub of 

the steering wheel to the seatback measured 69 cm (27.2 in). This distance was measured 51 cm 

(20.1 in) above the seat bight. The right-half sector of the four-spoke steering wheel rim was 

deformed forward approximately 3 cm (1.2 in) due to contact and loading from the driver’s 

torso. This loading also completely separated the steering column from the shear capsules. The 

displaced column had dropped down and was resting on the lower instrument panel. 

Figure 11. Left-interior view of the Chevrolet Figure 12. Image depicting the driver interior 

contact points in the Chevrolet 

Figures 11 and 12 are interior views of the Chevrolet. The unbelted driver responded to the crash 

force with a forward displacement. A 6 cm (2.4 in) long friction abrasion attributed to the 

driver’s buttock was observed on the forward-right aspect of the seat cushion. The abrasion was 

located 32 cm (12.6 in) forward of the seat bight and 15 cm (5.9 in) right of the centerline of the 

seat. The forward-right corner of the driver seat was compressed downward approximately 8 cm 

(3.1 in). The right aspect of the knee bolster was loaded by the driver’s lower extremities. The 

metal backer panel behind the vinyl bolster trim was deformed forward. This contact began 4 cm 

(1.5 in) right of the bolster’s centerline and extended 13 cm (5.1 in) to its right edge. The driver 

contacted the center aspect of the instrument panel (IP). This contact extended the full height of 

the IP. The trim and vent louvers were fractured over an 18 cm (7.1 in) wide area. The face plate 

of the displaced radio was fractured. The center mirror was displaced from its mount, and an 

isolated crack in the windshield laminate was indicative of a probable head contact. 

The seatback of the second-row bench seat was displaced forward by the contents of the trunk. 

Two tires that were located in the trunk compartment responded to the crash force and loaded the 

aft aspect of the seatback from behind. 

Manual Restraint Systems 

The Chevrolet was equipped with manual 3-point lap and shoulder safety belts for the five 

designated seating positions. The driver’s safety belt consisted of continuous loop webbing, a 
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light-weight locking latch plate, an adjustable D-ring, and an emergency locking retractor. The 

driver’s D-ring was adjusted to the full-down position. The retractor was equipped with a 

pretensioner. The safety belt was stowed on the retractor at the time of the SCI inspection, and 

the webbing freely extended at examination. The pretensioner was not actuated. Inspection 

revealed evidence of historical use; however, this historical use was not attributed to only this 

driver because the vehicle was purchased used. No crash-related evidence of use was observed 

on the webbing or the latch plate. Based on these observations, the driver was unbelted at the 

time of the impact. This determination was in agreement with the EDR. 

Supplemental Restraint Systems 

The Chevrolet was equipped with six air bags to provide supplemental crash protection in front, 

side, and rollover crashes. The front air bag system consisted of CAC dual stage driver and 

passenger frontal air bags. The vehicle was further equipped with front-seat-mounted, side- 

impact air bags and roof-side rail-mounted, IC air bags. The driver’s frontal air bag was housed 

in the center hub of the four-spoke steering wheel and did not deploy in the crash. Prior to the 

SCI inspection, the state police also inspected the vehicle. During this inspection, the cover flap 

was cut open by the investigator to ensure that indeed there was an air bag installed in the 

module (Figure 13). 

Figure 13. Image depicting the presence of the 

undeployed air bag housed in the driver’s frontal 

air bag module in the Chevrolet 

 
Air Bag Non-Deployment Discussion 

The front plane of the Chevrolet struck the W-beam guardrail in a perpendicular orientation. The 

direct contact damage was distributed across the entire end width of the vehicle and generated a 

crash force in the 12 o’clock direction. The maximum recorded longitudinal severity of the 

impact (delta V) was -88 km/h (-55 mph) at 146 milliseconds. The magnitude of this maximum 

value was in excess of the severity developed during the barrier testing in NHTSA’s New Car 

Assessment Program. A deployment of the driver’s frontal air bag (and actuation of the safety 

belt pretensioner, if in use) was to be expected in this crash. 

The imaged-EDR data indicated that the status of the air bag warning lamp had changed from 

“Off” to “On,” 0.5 seconds prior to AE. The time and distance analysis determined that the 
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Chevrolet encountered the median approximately 0.8 seconds prior to AE. The status change of 

the warning lamp was consistent with the Chevrolet traveling (vaulting) across the median at a 

high rate of speed and the subsequent sudden deceleration of the ground contact while crossing 

it. After the reconstruction and analysis of this crash, one possibly theory is that the most 

probable causative factor of air bag non-deployment was the rotation of the ignition switch. 

The 2006–2014 Chevrolet Impala was subject to NHTSA Recall 14V355. This recall stated: 

If the key ring is carrying added weight and the vehicle goes off road or experiences some 

other jarring event, it may unintentionally move the key away from the “run” position. If this 

occurs, engine power, power steering and power braking will be affected, increasing the risk 

of a crash. If the ignition switch is not in the run position, the air bags may not deploy if the 

vehicle is involved in a crash, increasing the risk of injury or fatality. 

The Technical Service Bulletin (TSB) No.14299C indicated that the corrective action for this 

recall was to place a filler-insert in the slotted key or place a key cover over the head of the key 

such that the key only had a single hole (Figure 14). Additionally, two 13 mm (0.5 in) key rings 

(chained together) were then added to the replacement hole with the remote keyless entry (RKE) 

transmitter attached to the second ring. Additionally, the TSB advised to only add items to the 

second ring and to limit the number to a few essential keys or small items no larger than the RKE 

transmitter. The TSB is included at the end of this report as Appendix B. 

Figure 14. Image depicting the key cover and key 

ring corrective action of the recall, obtained from 

TSB No. 14299C 

At the time of the SCI inspection, the Chevrolet’s ignition key (and key ring) was found lying on 

the driver seat (Figure 15). The ignition key was broken with the end of the key remaining in the 

ignition switch. The police investigator reported that at some point in time during the post-crash 

movement of the vehicle, the key was broken. Examination of the vehicle’s key revealed that the 

recall’s corrective action had been performed by the placement of a single-hole key cover over 

the head of the key (Figure 16). A key ring that measured 32 mm (1.3 in) diameter was attached 

to the key cover. Five keys were attached to a 16 mm (0.6 in) ring and linked to the large 

diameter key ring, along with a bent fork. The items attached to the ignition key weighed 73.7 

grams (2.6 oz.).   
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Figure 15. Left-interior view of the Chevrolet and 

the position of the keys on the driver seat at the time 

of the SCI inspection 

Figure 16. Image depicting the Chevrolet's broken 

ignition key, 32 mm key ring, and additional 

attached items 

The Chevrolet’s ignition switch had three positions: Off, Accessory, and Run, with clockwise 

rotation. When fully rotated counterclockwise, the switch was in the “Off” position. Clockwise 

rotation, beyond the “Run” position, engaged the starter motor. The police investigator stated 

that the position of the ignition switch was not documented at the time of the crash.  

However, while it could not be confirmed as a certainty, the police investigator did believe that 

the on-scene police images may have been taken prior to anyone manipulating the steering 

wheel, column, or ignition. Figure 17 is an on-scene image of the steering column and ignition 

switch, taken 53 minutes after the reported time of the crash. Based on the SCI inspections of the 

Chevrolet and an exemplar Chevrolet Impala, the ignition switch depicted in Figure 17 is in the 

“Accessory” position. The switch was in this same position at the time of the SCI vehicle 

inspection in February 2017.  

Figure 17. On-scene police image of the 

steering wheel and column depicting the position 

of the ignition switch 
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During the SCI inspection, the broken key was inserted into the ignition switch. The switch 

rotated to all positions. It was then observed that the ignition switch could be rotated from “Run” 

to “Accessory” by applying a small force at the attached fork and key group (Figures 18 and 19). 

It was theorized that the sudden vehicle deceleration (jarring), as the Chevrolet encountered and 

crossed the median, may have set the items attached to the key in motion and caused the switch 

to rotate from the “Run” position to “Accessory.” The ignition switch rotation removed 12-volt 

electrical power to the (driver) air bag module circuitry impeding the air bag deployment, despite 

the fact that the deployment command was sent by the control module (ACM). The ACM circuit 

remained powered regardless of the ignition switch position. 

 

  

Figure 18. Image depicting the ignition switch of 

the Chevrolet in the “Run” position 
Figure 19. Image depicting the ignition switch of the 

Chevrolet in the “Accessory” position with a force 

application applied at the attached items 
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2013 Chevrolet Impala Occupant 

Driver Demographics 

Age/sex: 28 years/male 

Height: 185 cm (73 in) 

Weight: 80 kg (176 lb) 

Eyewear: Unknown 

Seat type: Forward-facing bucket seat with adjustable head restraint 

Seat track position: Full-rear 

Manual restraint usage: None 

Usage source: Vehicle inspection 

Air bags: Driver’s frontal, seat-mounted and IC air bags available;  

none deployed 

Alcohol/drug data: BAC = 0; positive for marijuana 

Egress from vehicle: Removed by EMS 

Transport from scene: Ambulance to a Level 1 trauma center 

Type of medical treatment: 
Hospitalized for 33 days 

 

Driver Injuries 

Injury 

No. 
Injury 

Injury 

Severity AIS 

2015 

Involved  

Physical Component 

(IPC) 

IPC 

Confidence 

Level 

1 

Bilateral anterior pelvic 

ring fractures; superior and 

inferior right rami 

fractures, minimally 

displaced; left-sided S1 

joint ligamentous injury; 

comminuted closed 

fracture of right sacrum ala 

(complete Zone 2 fracture) 

with related pelvic soft 

tissue hematoma 

856163.4 

Left lower instrument 

panel (including knee 

bolster) 

Certain 

2 

Closed comminuted 

displaced fracture of 

posterior wall of left 

acetabulum 

856251.2 

Left lower instrument 

panel (including knee 

bolster) 

Certain 

3 
Left femoral head 

impaction fracture 
853171.3 

Left lower instrument 

panel (including knee 

bolster) 

Certain 

4 

Closed Le Fort III fracture 

– right; Left Le Fort I 

fracture 

250808.3 Center instrument panel Certain 
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Injury 

No. 
Injury 

Injury 

Severity AIS 

2015 

Involved  

Physical Component 

(IPC) 

IPC 

Confidence 

Level 

5 
Closed fracture of right 

zygomatic tripod 
251816.2 Center instrument panel Certain 

6 
Right internal iliac artery 

laceration 
520604.3 

Left lower instrument 

panel (including knee 

bolster) 

Certain 

7 
Left internal iliac artery 

laceration 
520604.3 

Left lower instrument 

panel (including knee 

bolster) 

Certain 

8 
Right traumatic hemo-

pnemothorax 
442205.3 Center instrument panel Certain 

9 Contusion of the right lung 442202.2 Center instrument panel Certain 

10 
Minimal left lung 

contusion 
441407.2 

Steering wheel rim - right 

aspect and Column 
Certain 

11 Thermal inhalation injury 419200.2 Post-crash fire Certain 

12 Closed fracture of sternum 450804.2 
Steering wheel rim - right 

aspect and Column 
Certain 

13 

Concussion with loss of 

consciousness of 30 

minutes or less 

161004.2 Center instrument panel Certain 

14 
Right L5 transverse 

process fracture 
650620.1 

Left lower instrument 

panel (including knee 

bolster) 

Possible 

15 

Two complex and two 

simple 1 cm lacerations to 

nasal bridge 

210602.1 Center instrument panel Certain 

16 Ear laceration, NFS 210600.1 Unknown Unknown 

17 Right periorbital contusion 210402.1 Center instrument panel Certain 

18 Left periorbital contusion 210402.1 Center instrument panel Certain 

19 Scalp laceration, NFS 110600.1 Unknown Unknown 

20 

Left extraconal 

hemorrhage/ extraconal air; 

left proptosis 

240499.1 Center instrument panel Probable 

21 
Soft tissue abrasion to  

right forehead 
210202.1 Center instrument panel Certain 

22 
Complex 6 cm laceration 

with exposed left patella 
810802.1 

Left instrument panel and 

knee bolster 
Certain 

23 
Large ecchymosis to right 

anterior shoulder 
710402.1 Center instrument panel Certain 

24 
Mild ecchymosis to left 

shoulder 
710402.1 Steering wheel rim Certain 

25 
Contusion to lateral right 

thigh 
810402.1 Center console Probable 
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Injury 

No. 
Injury 

Injury 

Severity AIS 

2015 

Involved  

Physical Component 

(IPC) 

IPC 

Confidence 

Level 

26 

Mild soft tissue contusion 

overlying right hip at level 

of greater trochanter 

810402.1 Center console Probable 

27 
Small superficial abrasion 

to right anterior knee 
810202.1 

Left instrument panel and 

knee bolster 
Certain 

Source: hospital records.  

 

Driver Kinematics 

The unbelted 28-year old male driver of the Chevrolet was seated in the driver’s seat of the 

Chevrolet, with the seat adjusted to a full-rear track position. He was out of position in a slumped 

posture to his right, based on witness statements to the investigating police officer that the 

vehicle appeared to be driverless. The driver was operating the vehicle along the exit ramp in the 

right lane at an EDR-reported speed of 94 km/h (58 mph) 5.0 seconds prior to AE and was 

applying the accelerator. As the vehicle approached the intersection, the driver began 

intermittently applying the brakes and apparently was only in partial control of the vehicle. For 

undetermined reasons, the vehicle entered the four-leg intersection on a straight trajectory 

without stopping and overran the end of the center median, less than 1.0 second prior to the 

guardrail impact. The SCI crash reconstruction determined that the speed of the Chevrolet was 

approximately 85 km/h (53 mph) when it encountered the median. 

The tapered edge of the median curb acted as a ramp causing the vehicle to partially vault across 

the median surface. The Chevrolet struck the sign post with its front plane and struck the 

delineator with its left-exterior mirror as it crossed the median (Events 1 and 2). These minor 

severity impacts had no effect on the driver’s kinematics. The vehicle contacted the road surface 

of the intersecting road, and the driver initiated a slight forward trajectory with vertical 

displacement as he loaded the seat cushion in response to the dynamic deceleration. A friction 

abrasion was observed at the forward-right corner of the seat cushion. This aspect of the seat was 

loaded and deformed downward. 

The front plane of the Chevrolet then struck the guardrail (Event 3). The driver reacted to the 12 

o’clock direction of the impact with a continued forward trajectory. His knees contacted the 

lower instrument panel/knee bolster. The right knee loading deformed the right half of the metal 

backer panel. He sustained a small superficial abrasion over the right knee, and a 6 cm (2.4 in) 

laceration of the left knee with exposure of the patella from direct contact with the lower 

instrument panel/knee bolster. The subsequent knee loading was transferred through the femurs, 

which resulted in bilateral pelvic ring fractures, a comminuted displaced fracture of the left 

acetabulum, a left femoral head fracture, and bilateral iliac artery lacerations. The driver’s left 

chest loaded the right half of the steering wheel rim, deforming the wheel rim and the spokes. 

The loading force was transmitted into the energy-absorbing steering column which compressed 

and completely separated the shear capsules. The asymmetrical chest loading of the steering 

assembly resulted in mild ecchymosis of the left shoulder, a closed fracture of the sternum, and a 

left pulmonary contusion. The driver’s right hip lateral thigh areas contacted the center console, 
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causing soft tissue contusions. The asymmetrical loading of the driver’s torso against the steering 

wheel rim caused his torso to rotate CCW with respect to his abdomen and pelvis. He led with 

his right shoulder area as he continued forward and struck the center-mid aspect of the 

instrument panel. The driver sustained a large area of ecchymosis to the right shoulder area, a 

contusion of the right lung with pneumothorax and a traumatic right hemo-pnemothorax. 

The driver’s face and head struck the upper aspect of the center instrument panel, which resulted 

in lacerations to the bridge of the nose, an abrasion of the right forehead, bilateral periorbital 

contusions, bilateral LeFort fractures, and a right zygomatic tripod fracture. He also sustained a 

concussion with loss of consciousness (<30 minutes). The medical records listed a fracture of the 

right transverse process at the level of L5. This fracture was possibly related to the energy 

induced through the lower instrument panel/knee bolster. Additionally, the driver sustained 

unspecified lacerations of an ear and the scalp that resulted from unknown sources. 

A minor severity post-crash fire (Event 4) initiated in the engine compartment and was 

extinguished prior to spreading to the occupant compartment. The driver did experience a 

thermal inhalation injury that was associated with this fire. 

The driver was removed from the vehicle by EMS and transported by ambulance to a regional 

trauma center, where he was admitted to the intensive care unit for 33 days due to the extent and 

treatment of his injuries.   
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Crash Diagram
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Appendix A: Event Data Recorder Report for 2013 Chevrolet Impala1 
 

                                                 
1 The EDR report contained in this technical report was imaged using the version of the Bosch CDR software 

current at the time of the vehicle inspection. The CDR report contained in the associated Crash Viewer application 

may differ relative to this report. 
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Appendix B: General Motors Technical Service Bulletin No. 14299 
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