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Special Crash Investigations 
On-Site Child Restraint System Crash Investigation 

Case Number: CR19002 
Vehicle: 2012 Ford Explorer 

Location: Texas 
Crash Date: September 2019 

 

Background 
This report documents the on-site investigation of a forward-facing Dorel Juvenile Group, Safety 
First, “Grow and Go” child restraint system (CRS) used to secure a 17-month-old female in the 
second-row center position of a 2012 Ford Explorer (Figure 1) involved in a frontal crash with 
the right plane of a 2017 Honda CR-V. The child sustained fatal injuries. The crash was 
identified by the Crash Investigation Division (CID) of the National Highway Traffic Safety 
Administration through a review of online news reports and was forwarded to the Special Crash 
Investigations (SCI) team in September 2019. The SCI team contacted the investigating police 
agency and the attorney representing the Ford’s passengers and established cooperation in 
September 2019. The on-site portion of this investigation, which took place in October 2019, 
was attended by consultants for both drivers. Authorization from the attorney to interview the 
Ford’s occupants was not obtained. 

Figure 1. The 2012 Ford Explorer 

The crash occurred in the northbound lanes of a four-lane, undivided U.S. highway. At the time 
of the crash, the weather was heavy rain. The crash developed when the belted 76-year-old male 
driver of the Honda lost control of the vehicle while negotiating a left curve. The Honda yawed 
counterclockwise across the centerline and into the path of the northbound Ford. The front plane 
of the Ford struck the right plane of the Honda. The Ford was occupied by a belted 41-year-old 
male driver, a belted 35-year-old female right front passenger, and the child, who was harnessed 
in the forward-facing CRS secured to the second-row center seat by the LATCH (Lower Anchors 
and Tethers for Children) system’s lower anchors and top tether. The force of the crash deployed 
air bags in both vehicles. The child sustained critical injuries and was pronounced deceased at 
the scene 44 minutes post-crash. Her body was transported to a funeral home prior to transfer to 
the medical examiner’s office for autopsy. The driver and right front passenger of the Ford 
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sustained police-reported non-incapacitating (B-level) injuries and were transported to a hospital, 
where they were treated and released. The Honda driver sustained fatal injuries (K-level) and 
was pronounced deceased 97 minutes post-crash. His body was also transported to a funeral 
home prior to medical examiner transfer.   
 
The SCI on-site investigation consisted of the inspection of the Ford to measure its exterior and 
interior damage, assess the manual and supplemental restraint systems, and identify points of 
occupant contact. The attorney representing the Ford’s occupants held control of the CRS and 
permitted a partial inspection, which included examination for occupant loading and crash-
related damage. The Ford was equipped with an Event Data Recorder (EDR), supported by the 
Bosch Crash Data Retrieval tool. This EDR was removed from the vehicle by consultants hired 
by the attorney representing the Ford’s occupants, and the data file was obtained by the SCI team 
in November 2019. The exterior damage of the Honda was also measured and documented with 
digital images. Its EDR was removed by the police who determined that it was too severely 
damaged by crash forces to be imaged. The crash site and physical environment of the roadway 
were photographed and mapped by the total station during the SCI inspection. 
 
The investigation determined that the child was secured in the CRS by LATCH in the second-
row center position of the Ford; however, the vehicle manufacturer did not approve of the 
second-row center position due to the spacing of the lower anchors. During the impact, the child 
responded to the 12 o’clock direction of the severe frontal impact with a forward trajectory. As 
her torso decelerated, the head/neck flexed forward beyond the anatomical limits of the cervical 
spine, resulting in her fatal injury.  
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Summary 

Crash Site 

The crash occurred on an undivided, four-lane U.S. Highway in daylight. The environmental 
conditions reported by the National Weather Service were rain, a temperature of 34.4 ºC  
(94.0 ºF), 43 percent relative humidity, and west winds at 16 km/h (10 mph). The bituminous 
roadway was wet and oriented primarily in a north/south direction. There was a large radius right 
curve and positive 2% grade in the northbound direction. The respective travel lanes were 
separated by a double-yellow line. The lanes measured 3.1 m (10.2 ft) wide and were separated 
by broken white lines. The edges of the roadway were delineated by solid white fog lines. The 
bituminous shoulders were 3.5 m (11.5 ft). The posted speed limit was 113 km/h (70 mph).  

Pre-Crash 

The Ford was traveling north in the left lane of the northbound roadway (Figure 2) at an EDR-
reported speed of 88 km/h (55 mph) at 5 seconds prior to algorithm enable (AE). The Honda was 
traveling south in the left lane of the southbound roadway (Figure 3) at an unknown speed. The 
Honda broke traction of the wet road surface and began to rotate counterclockwise, traversing 
the centerline and into the northbound lanes. A pre-impact tire mark attributed to the Honda 
began in the southbound left lane and continued for 65 m (213.2 ft) into the northbound right 
lane. Based on the EDR, the Ford driver started to steer significantly to the right at -2 sec prior to 
AE. He applied the service brakes at -1.5 second of AE. Crash scene evidence also indicated that 
the driver steered to the right to avoid the crash. The crash diagram is included at the end of this 
report. 

Figure 2. North view, the Ford's approach 

Crash 

Figure 3. Southbound view of the Honda's approach 

The crash occurred in the center of the northbound lanes (Figure 4) when the front plane of the 
Ford struck the right plane of the Honda (Event 1). The EDR recorded speed of the Ford at 
impact was 66 km/h (41 mph). The resultant directions of force were in the 12 o’clock sector for 
the Ford and 3 o’clock for the Honda. As a result of the impact, both frontal and IC air bags, as 
well as the driver’s seat-mounted air bag, deployed. The Ford rotated slightly counterclockwise 
and came to final rest facing north, mostly in the right lane, with the right rear wheel on the 
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shoulder. The impact also rotated the Honda counterclockwise, and it came to final rest 
straddling the northbound lanes, facing northeast.  

Figure 4. Impact/final rest area (northbound view) 

Post-Crash 

The police were notified of the crash and arrived 21 minutes later. Rescue and medical personnel 
also responded. The second-row center occupant of the Ford was fatally injured and pronounced 
deceased at the crash site. The driver and right front passenger of the Ford sustained police-
reported non-incapacitating (B-level) injuries and were transported by ambulance to a local 
hospital, where they were treated and released. The Honda driver was fatally injured and 
pronounced deceased at the crash site. Both fatal occupants were transported to a funeral home 
prior to transfer to the medical examiner’s office for autopsy.  
 
 
 
 
 
 
  



 

5 

2012 Ford Explorer 

Description 

The Ford Explorer was a 4-door, front-wheel-drive sport utility vehicle (SUV) manufactured in 
July 2011, with the VIN 1FMHK7F85CGxxxxxx, and powered by a 3.5 liter, V-6, gasoline 
engine and a 6-speed automatic transmission. The vehicle placard listed the gross vehicle weight 
rating (GVWR) at 2,794 kg (6,100 lb), with gross axle weight ratings of 1,397 kg (3,080 lb) front 
and 1,497 kg (3,300 lb) rear. The vehicle was equipped with 4-wheel disc brakes with ABS, 
brake assist, electronic brakeforce distribution, stability control, and traction control. The 
manufacturer recommended tire size was P255/50R20, with cold tire pressures of 241 kPa (35 
PSI). The Ford was equipped with Nexen Roadian HR tires on the front wheels and Hankook 
Optimo H426 tires on the rear wheels. All tires were of the recommended size. The specific tire 
data at the time of the SCI inspection was as follows: 
 

Position Tire Identification 
Number 

Measured Tread 
Depth 

Restricted Damage 

LF Unknown 2 mm (2/32 in) N/A Sidewall holed  
LR 5MYP PDL H 5 mm (7/32 in) N None 
RR 5MYP PDL H  4 mm (6/32 in) No None 
RF 8EXM CE 3 mm (4/32/in) No Sidewall holed 

 
The interior of the Ford was configured for seven occupants with front-row bucket seats with 
adjustable head restraints, a split-bench second-row seat with folding backs and adjustable head 
restraints, and a third-row split bench seat with folding backs and non-adjustable, folding head 
restraints. Manual safety systems included 3-point lap and shoulder seat belts for the seven seat 
positions. Supplemental restraints included frontal air bags for the driver and right front 
positions, front-row-seat-mounted side impact air bags, and dual sensing (side impact and 
rollover) inflatable curtain (IC) air bags. Both left and right frontal and IC air bags deployed 
during the crash, and so did the driver’s seat-mounted side impact air bag. The second-row seat 
was configured with Lower Anchors and Tethers for Children (LATCH), with lower anchors 
present for the outboard seating positions and top tether anchors present for all three seat 
positions (Figures 5 and 6). The vehicle’s owner’s manual stated: “The standard spacing for 
LATCH lower anchors is 28 cm (11 in). Do not use LATCH lower anchors for the center seating 
positions unless the child seat manufacturer’s instructions permit and specify using anchors 
spaced at least as far apart as those in this vehicle.”  The space between the outboard seat 
anchors was 28 cm (11 in), and the space between the two inboard anchors (at the center seat) 
was 52 cm (20.5 in). The second-row center position was not an approved LATCH position by 
the CRS manufacturer. 
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Figure 5. Second-row seat LATCH 
anchor points 

Figure 6. Second-row top tether anchor points 

Exterior Damage 

Exterior damage was present on the front and left planes of the Ford, consistent with the 
dynamics of the crash sequence. The front bumper beam, bumper fascia, grille, hood, fenders, 
and both headlamp/turn signal assemblies were all directly damaged (Figure 7). The direct and 
induced damage extended the entire length of the front plane, 160 cm (63.0 in), based on 
exemplar measurements. The Field L was 143 cm (56.3 in). Crush measurements were taken on 
the bumper beam. The residual maximum crush was 48 cm (18.9 in), occurring at the front left 
bumper corner. The crush profile measurements were C1 = 46 cm (18.1 in), C2 = 42 cm (16.5 
in), C3 = 48 cm (18.9 in), C4 = 42 cm (16.5 in), C5 = 33 cm (13.0 in), and C6 = 21 cm (8.3 in).  

Figure 7. The Ford’s front plane damage 

The collision deformation classification (CDC) assigned to the damage pattern was 12FDEW3 
(350 degrees). As the Ford and the Honda were engaged and moving toward final rest, the Honda 
rotated around the left front corner of the Ford and contacted the Ford’s left plane. The direct 
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damage extended 349 cm (137.4 in) along the left plane during the prolonged engagement. The 
damage algorithm of the WinSMASH program calculated the Ford’s total delta V as 49 km/h (30 
mph). The longitudinal and lateral velocity changes were -49 km/h (-30 mph) and 9 km/h (6 
mph). The results appeared low. The EDR reported the maximum longitudinal and lateral delta 
Vs as -68.59 km/h (-42.62 mph) and 10.79 km/h (6.71 mph), respectively.  

Event Data Recorder 

The Ford 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. 
The module was removed for imaging by the representing attorney’s crash consultant, and the 
CDRx file was provided to the SCI team in November 2019. The data was imaged with version 
19.1 of the Bosch Crash Data Retrieval software. It was reported for this report with version 
21.0. The EDR report is attached at the end of this report as Appendix A. 
 
The data limitations reported that the restraints control module (RCM) could store up to two 
deployment events. Data from deployment events cannot be overwritten or cleared from the 
RCM. Data from non-deployments can be overwritten. The imaged data recovered a locked 
frontal event, a locked side event, and an unlocked event. There were two records included in the 
report. 
 
First Record: This record was unrelated to this crash. It occurred at 2,936 ignition cycles, and the 
second record was recorded at 12,158 cycles. 
 
Second Record: The EDR reported a locked event, and the recording was complete. There were 
no diagnostic faults present prior to the start of the second record, the frontal air bag warning 
lamp was “Off,” and the seat belt status of both driver and front-row passenger was “Buckled.”   
 
The EDR recorded five seconds of pre-crash data. The vehicle speed, accelerator pedal 
percentage, service brake status, engine RPM, ABS activity, and wheel torque are presented in 
the table below: 
  

Times 
(sec) 

Speed 
km/h 
(mph) 

Accel. 
pedal, % 

full 

Service 
brake, 
on/off 

Engine 
rpm 

ABS 
activity 

Wheel 
torque 

Steering 
wheel 
angle 

-5/0  88 (55) 24.9 Off 1,924 Non-
engaged 428 0.3 

-4.5  87 (54) 24.6 Off 1,930 Non-
engaged 436 0.5 

-4.0 87 (54) 24.6 Off 2,004 Non-
engaged 508 0.0 

-3.5 88 (55) 28.8 Off 2,018 Non-
engaged 528 -2.1 

-3.0 88 (55) 28.7 Off 2,038 Non-
engaged 528 -2.2 

-2.5 89 (55) 24.0 Off 2,000 Non-
engaged 492 -1.7 
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Times 
(sec) 

Speed 
km/h 
(mph) 

Accel. 
pedal, % 

full 

Service 
brake, 
on/off 

Engine 
rpm 

ABS 
activity 

Wheel 
torque 

Steering 
wheel 
angle 

-2.0 88 (55) 0.0 Off 1,934 Non-
engaged 424 -7.7 

-1.5 85 (53) 0.0 On 1,556 Non-
engaged 52 -29.4 

-1.0 81 (50) 0.0 On 1,450 engaged -8 -12.1 
-0.5 75 (47) 0.0 On 1,330 engaged -32 -6.6 
 0.0 66 (41) 0.0 On 1,110 engaged -80 -10.4 

 
Examination of the data indicates a reduction in speed from the -2.0 to 0.0-second interval prior 
to AE and a corresponding release of the service brakes. Further examination of the steering 
wheel angle indicated that the driver steered right prior to the crash. The maximum longitudinal 
and lateral acceleration was recorded as -68.59 km/h (-42.62 mph) and 10.79 km/h (6.71 mph), 
respectively, and occurred at 142 and 100 msec, respectively, after AE. Air bag deployments and 
pretensioner actuations occurred at the following times after AE: 
 

• Driver and right front passenger frontal (1st and 2nd stages)  11.5/21.5 msec 
• Driver thorax and IC       38.5 msec 
• Driver retractor and buckle pretensioner    1.5/6.5 msec 
• RF Passenger IC       38.5 msec 
• RF Passenger retractor and buckle pretensioner   1.5/6.5 msec 

Interior Damage 

The occupant compartment of the Ford did not sustain intrusion damage from the frontal 
engagement with the Honda. The driver loaded through the deployed air bag and engaged and 
deformed the upper half of the steering wheel rim forward approximately 3 cm (1.2 in). His 
loading force also compressed the energy absorbing steering column (Figure 8). His knees 
contacted and deformed the knee bolster. There were no identified contacts attributed to the front 
right passenger.  

Manual Restraint Systems 

The front row of the Ford was equipped with 3-point lap and shoulder seat belts, retractor-
mounted pretensioners, sliding latch plates, and adjustable upper anchors. The driver’s and right 
front passenger’s upper anchors were adjusted to the full-down positions. The second and 
frontfronts were equipped with lap and shoulder seat belts with sliding latch plates, fixed upper 
anchors, and emergency/automatic locking retractors (ELR/ALR). None of the second and third- 
row seat belts were used during the crash.  
 
The driver was restrained by his seat belt. Both retractor and buckle pretensioners actuated 
during the crash. As the pretensioners actuated, the seat belt webbing was pulled taut across the 
driver as he was displaced forward as a result of frontal crash forces and loaded the seat belt 
system. Loading evidence consisted of frictional abrasions on the latch plate belt guide (Figure 
9). There were also 7 cm (2.8 in) and 22 cm (8.7 in) long frictional abrasions on the webbing 
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from engagement against the buckle and D-ring, respectively, and an unretractable length of 
webbing was extended from the retractor, consistent with usage.  

Figure 8. The Ford’s steering 
wheel/column deformation 

 

Figure 9. Frictional abrasions on the 
driver’s latch plate 

The right front passenger was also restrained by her seat belt. Both retractor and buckle 
pretensioners actuated during the crash. Loading evidence consisted of frictional abrasions on the 
latch plate belt guide. There were also 8 cm (3.1 in) and 48 cm (18.9 in) long frictional abrasions 
on the webbing from engagement against the buckle and D-ring, respectively.  
 
The three second-row seat belt systems were not in use at the time of the crash. The CRS was 
secured in the center position of the second row by the LATCH system. Refer to the Child 
Restraint System section below for more information. 

Supplemental Restraint Systems 

The Ford was configured with six air bags consisting of dual-stage Certified Advanced 208-
Compliant (CAC) frontal air bags for the driver and third right positions, front-seat-mounted side 
impact air bags, and dual sensing (side impact and rollover) inflatable curtain (IC) air bags. Both 
the frontal (Figure 10) and IC air bags deployed during the crash, and so did the driver’s seat-
mounted side impact air bag.  
 
The driver’s frontal air bag was mounted in the center hub of the steering wheel and was 
concealed by I-configuration cover flaps. The deflated air bag measured 53 cm (20.9 in) in 
diameter. The driver loaded through the air bag as evidenced by the deformation of the upper 
half of the steering wheel rim. The lower half of the back side of the air bag was stained with 
blood, though there was no discernable driver contact (i.e., tissue transfer) evidence to the air 
bag. 
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Figure 10. The Ford’s deployed 
frontal air bags 

The driver’s seat-mounted side impact air bag deployed through a tear seam in the left side 
surface of the seat back. The deployed air bag was 52 cm (20.5 in) in height and 22 cm (8.7 in) in 
width. There was no discernable evidence of driver contact or damage to the air bag.  
 
The right front passenger’s frontal air bag was mounted to the top of the instrumental panel and 
concealed by a single rectangular cover flap. The deflated air bag was 60 cm (23.6 in) in height 
and 43 cm (16.9 in) in width. There were small blood stains on the center left of the front side of 
the air bag but no discernable contacts or damage were noted.  
 
Both IC air bags were located along the roof side rail inside the headliner and extended from the 
A-pillar to the D-pillar. Both deployed IC air bags were 230 cm (90.5 in) in overall length, 
including a sail panel attached to the forward edge of the air bag. There was a 32 cm (12.6 in) 
gap between the forward edge of the sail panel and the base of the A-pillar. The IC air bags were 
49 cm (19.3 in) in height and extended 11 cm (4.3 in) below the beltline. No discernable contacts 
or damage was noted on either IC air bag. The top aspect of both IC air bags was cut horizontally 
by rescue personnel to facilitate occupant removal.  

Child Restraint System 

The second-row center passenger was positioned in a Dorel Juvenile Group, Safety First “Grow 
and Go” convertible CRS (Figure 11). The CRS was manufactured on February 17, 2017, and 
was identified by Model No. CC138EFL. The CRS was constructed of a molded plastic shell 
with a multi-piece padded cover, dual armrests with integrated cup holders, and a 5-position 
adjustable headrest with corresponding positions for the shoulder portion of the 5-point harness 
system. The CRS was designed for use as a rear-facing infant seat for children of up to 18.1 kg 
(40 lb), a forward-facing 5-point harness restraint for children of 10.1 to 29.4 kg (22 to 65 lb), 
and a high-back belt-positioning booster seat for children of 18.1 to 45.4 kg (40 to 100 lb). At the 
time of the crash, the shoulder straps and headrest were adjusted to one setting up from the 
bottom, and the adjustable crotch strap buckle was set in the position closest to the child. The 
base was adjustable to three positions and was color coded for use in forward-facing (position 1, 
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red) or rear-facing (positions 2 and 3, blue), and at the time of inspection, the base was tilted to 
position 1 (Figure 12). The CRS was equipped with Lower Anchors and Tethers for Children 
(LATCH) with color-coded belt paths for use as forward-facing (red) and rear-facing (blue).  

                                                 

Figure 11. Dorel Safety First, “Grow and 
Go” CRS 

Figure 12. Left side of CRS with incline adjustment 
at the "1" (most upright) position 

Based on information from the investigating officer, representing attorney, and evidence in the 
vehicle, the CRS was installed forward-facing in the second-row center position at the time of 
the crash with LATCH lower anchor connectors and top tether in use. A load mark on the top of 
the center seat back indicated the top tether was used during the crash (Figure 13). Further 
indentations from the center seat belt buckle could be seen on the seatback, indicating the 
vehicle’s seat belt was not used to secure the CRS to the seat.  
 
The CRS LATCH lower anchor connectors and top tether were examined during SCI inspection 
and were found to be unremarkable. The LATCH anchors at the second-row seat bight were 
available only at the outboard seating positions, and were spaced 28 cm (11 in) apart (see Figure 
5 on p. 6). The CRS LATCH straps were connected to the inboard anchors which were 52 cm 
(20.5 in) apart. The Ford Owner’s Manual identified and illustrated: “A child seat with rigid 
LATCH attachments cannot be installed at the center seating position. LATCH compatible child 
seats can only be used at this seating position provided the child seat manufacturer’s instructions 
permit use with the anchor spacing stated.”1 The CRS manufacturer was queried by the SCI 
Investigator in October 2019 regarding use in second-row center seats. The representative stated 
that the LATCH features of this CRS should not be used in the center position.  
 
At the scene of the crash, the child was removed from the CRS and the vehicle by rescue 
personnel. She was pronounced deceased at the crash scene and was transported to a funeral 
home prior to transfer to the medical examiner’s office. The CRS was left in the vehicle. The 
investigating officer removed it from the vehicle and transferred custody to the representing 
attorney who authorized the SCI inspection.  
 
Based on the inspection and research, the CRS was secured to the second-row seat in an 
unapproved manner at the time of the crash. Inspection of the CRS revealed one small stress 
mark on the front of the seat, 14 cm (5.5 in) left of the center, but otherwise there was no 
observed structural damage or discernable stress marks to the shell. The levers for the 
headrest/shoulder strap adjustment did not function properly (Figure 14), and the left harness 

1 2012 Ford Explorer Owner’s Manual, p. 217. 
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strap holder (used when moving child in and out of the CRS) was broken off, though it is 
unknown whether it was a result of this crash. Frictional abrasions at the belt routing area from 
the LATCH straps were minimal; all buckles, hardware, and the shoulder strap retainer clip were 
undamaged and in good working condition. 
  

Figure 13. Top tether load mark at top second- 
row, center seat back 

Figure 14. CRS headrest and shoulder strap adjustment levers 
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2012 Ford Explorer Occupant Data 

Driver Demographics 

Age/sex: 41 years/male 
Height: Unknown 
Weight: Unknown 
Eyewear: Unknown 
Seat type: Bucket seat with adjustable head restraint 
Seat track position: Between middle and rear-most 
Manual restraint usage: 3-point lap and shoulder seat belt 
Usage source: Vehicle inspection 
Air bags: Front, seat-mounted, and IC air bags available and deployed  
Alcohol/drug data: None 
Egress from vehicle: Unknown 
Transport from scene: Ambulance  
Type of medical treatment: Hospital, treated and released 

Driver Injury 

Injury 
No. Injury 

Injury 
Severity AIS 

2015 

Involved 
Physical Component 

(IPC) 

IPC 
Confidence 

Level 
1 Unknown Unknown Unknown Unknown 

Medical request rejected due to lack of medical release. Interview refused. 

Driver Kinematics 
The driver was restrained by the lap and shoulder seat belt. The seatback was reclined 
approximately 20 degrees aft of vertical and the seat track was adjusted between the middle and 
rear-most positions. The front plane impact to the Ford resulted in the deployment of the driver’s 
frontal, seat back-mounted, and IC air bags and the actuation of the pretensioners. The driver was 
displaced forward and slightly left, loading the seat belt webbing and the deployed frontal air 
bag. He continued to load through the air bag and engaged the steering wheel rim, center hub, 
and the steering column. His loading force deformed the steering wheel rim and compressed the 
energy absorbing steering column against the intruding instrument panel. He also contacted and 
deformed the knee bolster with his knees. The driver rebounded rearward back into his seat and 
remained in his seat belt as the vehicle rotated slightly counterclockwise and came to final rest. 
Blood was noted on the back of the frontal air bag, indicating a cut and subsequent contact with 
the air bag at some point in the crash sequence. The driver sustained non-incapacitating injuries 
(B-level) and was transported to a hospital, where he was treated and released. The driver’s 
medical records were requested, but the request was refused due to lack of medical release by the 
patient.  

Front Right Passenger Demographics 

Age/sex: 35 years/female 
Height: Unknown 
Weight: Unknown 
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Eyewear: Unknown 
Seat type: Bucket with adjustable head restraint 
Seat track position: Between middle and rear-most 
Manual restraint usage: 3-point lap and shoulder seat belt  
Usage source: SCI inspection 
Air bags: Frontal and IC, deployed; seat-mounted side impact, not 

deployed  
Alcohol/drug data: None 
Egress from vehicle: Unknown 
Transport from scene: Ambulance 
Medical treatment: Hospital, treated and released 

Front Right Passenger Injury 

Injury 
No. Injury 

Injury  
Severity AIS 

 2015 

Involved  
Physical Component 

(IPC) 

IPC  
Confidence  

Level 
1 Unknown Unknown Unknown Unknown 

Medical request rejected due to lack of medical release. Interview refused. 

Front Right Passenger Kinematics 
The front right passenger was restrained by the lap and shoulder seat belt. Her seat track was 
between the middle and rear-most positions and the seatback was reclined approximately 40 
degrees aft of vertical at the time of SCI inspection. This could have been adjusted by rescue 
personnel after the crash. The front plane impact to the Ford displaced the occupant forward and 
slightly left, loading the seat belt webbing and frontal air bag. She rebounded back into her seat 
and remained in her seat belt as the vehicle rotated slightly counterclockwise and came to final 
rest. A small blood stain was noted on the front left of her frontal air bag. The occupant sustained 
non-incapacitating injuries (B-level) and was transported by ambulance to a hospital, where she 
was treated and released. The front right passenger’s medical records were requested, but the 
request was refused due to lack of medical release by the patient.  

Second-Row Center Occupant Demographics 
Age/sex: 17 months/female 
Height: 75 cm (31.5 in) 
Weight: 14 kg (29.5 lb) 
Eyewear: None  
Seat type: Split bench with folding backs 
Seat track position: Non-adjustable 
Manual restraint usage: CRS with LATCH used 
Usage source: Vehicle inspection, information from investigating officer 
Air bags: None  
Alcohol/drug data: None 
Egress from vehicle: Removed by rescue personnel   
Transport from scene: Transported to a funeral home  
Type of medical treatment: None 
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Second-Row Center Occupant Injury 

Injury 
No. Injury 

Injury 
Severity AIS 

2015 

Involved  
Physical Components 

(IPC) 

IPC 
Confidence 

Level 

1 

Brain stem crush-type injury; 
partially crushed but not 
transected. Subdural 
hemorrhage surrounds the 
brainstem, having dissected 
upward from the spinal canal, 
no further specificity 

140214.6 

Child safety seat harness 
system, (i.e., straps, 
retainer clip, latch plate, 
buckle) 
 

 
Certain 

2 Open fracture of C6-C7 with 
crushed spinal cord 610224.5 

Child safety seat harness 
system, (i.e., straps, 
retainer clip, latch plate, 
buckle) 

 
Certain 

3 
Severe atlanto-occipital 
fracture/separation, no further 
specificity 

650208.3 

Child safety seat harness 
system, (i.e., straps, 
retainer clip, latch plate, 
buckle) 

 
Certain 

4 
Cerebellum subarachnoid 
hemorrhage, no further 
specificity 

140466.2 

Child safety seat harness 
system, (i.e., straps, 
retainer clip, latch plate, 
buckle)  

 
Certain 

5 

Acute subarachnoid 
hemorrhage to left cerebral 
hemisphere, no further 
specificity 

140693.2 

Child safety seat harness 
system, (i.e., straps, 
retainer clip, latch plate, 
buckle) 

 
Certain 

6 Left femur shaft fracture, no 
further specificity 853221.3 Injured, unknown source  

 
Unknown 

7 Abrasion to right temple to 
cheek, 8 x 3 cm 210202.1 Same occupant contact 

(specify) right knee 
 

Probable 

8 Contusion to lower right 
cheek, 2 x 1 cm 210402.1  Same occupant contact 

(specify) right knee 
 

Probable 
 

9 Contusion below right 
eyebrow 1.5 x 0.5 cm 210402.1 Same occupant contact 

(specify) right knee 
 

Probable 

10 
Contusion to right forehead 1 
cm; contusion above left 
eyebrow 2.5 x 1 cm 

210402.1 Same occupant contact 
(specify) right knee 

 
Probable 

 
11 

 

Abrasion to lower inner right 
forehead 1.5 x 0.5 cm; 
abrasion above left eyebrow 
2.5 x 1 cm 

210202.1 Same occupant contact 
(specify) right knee 

 
Probable 

12 Abrasion to upper left eyelid, 
1 x 0.5 cm 210202.1 Same occupant contact 

(specify) left knee 
  Probable 
 

13 Abrasion to left temple, 2.5 x 
1 cm 210202.1  Same occupant contact 

(specify) left knee 
 

Probable 

14 Scalp hemorrhage; subgaleal; 
right frontal 4 x 3 cm 110402.1 Injured, unknown source  

 
Unknown 
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Injury 
No. Injury 

Injury 
Severity AIS 

2015 

Involved  
Physical Components 

(IPC) 

IPC 
Confidence 

Level 

15 Scalp hemorrhage; subgaleal; 
right temporal 3 cm 110402.1 Injured, unknown source  

 
Unknown 

16 Scalp hemorrhage; subgaleal; 
left temporal 2 cm 110402.1  Injured, unknown source  

 
Unknown 

17 
Abrasions to right abdomen 5 
x 4 cm; abrasion to right 
lower abdomen, 7 x 1 mm 

510202.1 

Child safety seat harness 
system, (i.e., straps, 
retainer clip, latch plate, 
buckle) 

 
Probable 

18 Abrasions to left abdomen 6 x 
9 cm cluster 510202.1 

Child safety seat harness 
system, (i.e., straps, 
retainer clip, latch plate, 
buckle) 

 
Probable 

19 Abrasion along left inguinal 
fold 3 x 1.5 cm 510202.1 

Child safety seat harness 
system, (i.e., straps, 
retainer clip, latch plate, 
buckle) 

 
Probable 

20 Contusion to mon pubis 4 cm 510402.1 

Child safety seat harness 
system, (i.e., straps, 
retainer clip, latch plate, 
buckle) 

 
Probable 

21 Abrasion to proximal anterior 
right upper leg 8 x 1 cm 810202.1 

Child safety seat harness 
system, (i.e., straps, 
retainer clip, latch plate, 
buckle) 

 
Probable 

22 Contusion to medial right 
lower leg 7 mm 810402.1 Other seating position 

seatback - RF seatback 
 

Probable 

23 Contusion to medial left 
upper leg 7 x 1.2 cm 810402.1 

Child safety seat harness 
system, (i.e., straps, 
retainer clip, latch plate, 
buckle) 

 
Probable 

Source: autopsy report (internal). 
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Second-Row Center Occupant Kinematics 
The child was seated in the Dorel Safety First “Grow and Go” convertible CRS. The CRS was 
installed in a forward-facing position in the second-row center position of the Ford and secured 
to the vehicle with the LATCH system. The inboard anchor points of the left and right seats were 
used with the lower anchor connectors. The child was restrained in the CRS by the integral  
5-point harness system. Since the child was removed from the CRS immediately after the crash, 
the positioning of the chest clip could not be determined. Interviews of the driver and front 
passenger were refused. 
 
The front plane impact of the Ford displaced the child forward and slightly left, and she loaded 
the 5-point harness. As her torso decelerated, the head/neck flexed forward beyond the 
anatomical limits of the cervical spine, resulting in her fatal injury. She rebounded back into the 
CRS as the vehicle rotated slightly counterclockwise and came to final rest. Autopsy results 
indicated that the child sustained a brain stem crush-type injury, subarachnoid hemorrhages to 
both the cerebellum and cerebrum parts of the brain, an open fracture of the C6-C7 cervical 
vertebrae with crushed spinal cord, and a severe atlanto-occipital fracture/separation. These 
injuries were caused when crash forces moved the child forward while the torso was restrained 
by the CRS harness. The child also sustained multiple facial soft tissue injuries, caused by 
probable contact to her own lower extremities. She sustained abdomen, groin, and upper leg soft 
tissue injuries due to contact with the CRS harness (lower). The child was pronounced deceased 
44 minutes post-crash and was transported to a funeral home prior to transfer to the medical 
examiner.  
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2017 Honda CR-V 

Description 

The Honda, an all-wheel drive, 5-occupant, 4-door SUV with the VIN 2HKRW2H99HHxxxxxx, 
was equipped with “Touring” level features. The vehicle was configured on a 266 cm (104.7 in) 
wheelbase. The manufacturer’s listed curb weight was 1,580 kg (3,512 lb). The GVWR was 
2,130 kg (4,695 lb), with front and rear gross axle ratings of 1,100 kg (2,425 lb) and 1,075 (2,369 
lb), respectively. The Honda was equipped with a 1.5-liter, I-4 engine linked to a continuously 
variable-speed automatic transmission; 4-wheel antilock brakes; stability control; electronic 
brakeforce distribution; emergency brake assist; traction control; and a tire pressure monitoring 
system. The vehicle was also equipped with dual-stage frontal air bags, front-seat-mounted side 
impact air bags, and left and right IC air bags. The manufacturer’s recommended tire size was 
P235/60R18. The Honda was equipped with Hankook Kinergy GT tires of the recommended 
size. Both rear tires had 1 mm (2/32”) of remaining tread. According to the investigating officer, 
the EDR could not be imaged due to damage. 

Exterior Damage 
The Honda sustained damage to its entire right plane as a result of the impact with the Ford. The 
right fender, both doors, quarter panel, rear wheel, and B-pillar were directly damaged (Figure 
15). The direct damage began 256 cm (100.8 in) forward of the right rear axle and extended 
rearward 298 cm (117.3 in). The Field L was 350 cm (137.8 in). Crush measurements were taken 
at the lower door level with maximum residual crush of 44 cm (17.3 in) occurring 128 cm (50.4 
in) forward of the right front axle. The crush values were C1 = 22 cm (8.7 in), C2 = 40 cm (15.7 
in), C3 = 52 cm (20.5 in), C4 = 47 cm (18.5 in), C5 = 42 cm (16.5 in), and C6 = 7 cm (2.8 in).  
 

Figure 15. Right side damage to the Honda 

  
The CDC was 03RDAW4. The damage algorithm of the WinSMASH program calculated the 
total delta V as 70 km/h (44 mph). The longitudinal and lateral velocity changes were 12 km/h (7 
mph) and -69 km/h (-43 mph). The results appeared reasonable. 
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Occupant Data 
The 76-year-old male driver was restrained by his lap and shoulder seat belt. He sustained fatal 
injuries and was pronounced deceased 97 minutes post-crash. He was transported to a funeral 
home prior to transfer to the medical examiner’s office for autopsy.  
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Crash Diagram 

 



 

A-1 

 

Appendix A: Event Data Recorder Report for 2012 Ford Explorer 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
.

                                                 
2 The EDR report contained in this technical report was imaged by a third-party consultant using version 19.1 of the 
Bosch CDR software. The CDRx file was supplied to SCI and is reported below with Bosch CDR version 21.0. The 
CDR report contained in the associated Crash Viewer application may differ relative to this report. 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 
  



 

 

DOT HS 813 101 
March 2021  
 
 
 
 

15164-032521-v2 


	Background
	Summary
	Crash Site
	Pre-Crash
	Crash
	Post-Crash

	2012 Ford Explorer
	Description
	Exterior Damage
	Event Data Recorder
	Interior Damage
	Manual Restraint Systems
	Supplemental Restraint Systems
	Child Restraint System

	2012 Ford Explorer Occupant Data
	Driver Demographics
	Driver Injury
	Driver Kinematics
	Front Right Passenger Demographics
	Front Right Passenger Injury
	Front Right Passenger Kinematics
	Second-Row Center Occupant Demographics
	Second-Row Center Occupant Injury
	Second-Row Center Occupant Kinematics

	2017 Honda CR-V
	Description
	Exterior Damage
	Occupant Data

	Crash Diagram
	Appendix A: Event Data Recorder Report for 2012 Ford Explorer 1F


