
 
XXXXXXXXXXXX, XXXX 

 
XXXXXXXXXXXX 
XXXXXXXXXXXX 
XXXXXXXXXXXX 
XXXXXXXXXXXX 

Re:  XXXXXXXXXXXX 
Date of Loss: XXXXXXXXXXXX 
MCI File No. XXXXXXXXXXXX 

 

Dear XXXXXXXXXXXX: 

 

Pursuant to your request the following is my professional opinion based on my review of the XXXXXXXXXXXX 
XXXX report by XXXXXXXXXXXX. (EXPERT Report) authored by XXXXXXXXXXXX and other related items.  I have 
evaluated the analytical procedures, the underlying data relied upon and the reliability of their analysis and 
conclusions used in this case to support their opinion.  

 

The following are the case related items that I have reviewed: 

 Complaint and Form XX interrogatory answers (9 pages) 

 Deposition transcript of XXXX XXXX OCCUPANT taken May XXXX 

 Deposition transcript of POLICE OFFICERtaken May XXXX 

 State of XXXXXXXXXXXX Uniform Collision Report XXXXXXXXXXXX (7 pages) 

 Repair estimate XXXXXXXXXXXX Lexus RX350 (4 pages) 

 Transcript of recorded interview of XXXX XXXX OCCUPANT taken 5/23/14 ( 6 pages) 

 GEICO PIP application by XXXX OCCUPANT, 6/30/14 (2 pages) 

 Color photographs of OCCUPANT Jeep (20 pages) 

 Color photographs of XXXXXXXXXXXX  Lexus (9 pages) 

 Repair estimate XXXXXXXXXXXX Jeep XXXXXXXXXXXX (8 pages) 

 XXXXXXXXXXXX  

 XXXXXXXXXXXX  

 XXXXXXXXXXXX  

 GEICO Insurance documents (XXX pages) 
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My Background: 

I am a Staff Scientist and Accident Reconstructionist with more than 35 years of experience in the fields of 
highway safety and accident investigation and reconstruction.  I have been employed as a Staff Scientist, 
Accident Reconstructionist, Computer Consultant and Vice President by McHenry Consultants, Inc. a North 
Carolina Corporation, since 1980. My employment duties include investigation and documentation of 
evidence in highway accidents, and reconstruction of accidents through the application of analytical and 
experimental techniques.  As part of my employment I have developed, refined and evaluated mathematical 
models and computer simulations of car‐to‐car collisions, single vehicle accidents and of the corresponding 
occupant kinematics as part of government sponsored research for the Federal Highway Administration 
(FHWA), National Highway Traffic Safety Administration (NHTSA), and National Traffic Safety Board (NTSB) as 
well as state agencies and through related internal research.  

Through the course of my career I have published over 20 technical papers and reports related to the 
analytical modeling and simulation of motor vehicle collisions, vehicle dynamics and occupant kinematics. 
Over the past 20 years I have been an instructor at seminars on accident reconstruction techniques at the 
Road Accident Research Unit (RARU) of the University of Adelaide, Australia, for the National Traffic Safety 
Board (NTSB), and for engineers, accident reconstructionists, police and other interested parties. 

I have been an invited keynote speaker on the topic of computer applications in accident reconstruction and 
occupant simulation at the Society of Automotive Engineers (SAE), The Institute for Police Technology and 
Management (IPTM) Special Problems, the National Association of Professional Accident Reconstruction 
Specialists (NAPARS) and other groups and conventions. 

I co‐authored a book on Accident Investigation and Reconstruction techniques, McHenry Accident 
Reconstruction, which is used as part of accident reconstruction seminars and has sold over a thousand copies 
worldwide. 

I have published and presented papers on forensic analysis of occupant kinematics, the state‐of‐the art in 
occupant and pedestrian simulations and evaluating the appropriateness and applicability of multi‐body 
simulations. 

I am fully familiar with the state‐of‐the‐art of computer applications related to accident reconstruction, vehicle 
dynamics and occupant/pedestrian simulation.  

 

Analysis: 

In the subject accident, there was a collision interaction as a XXXX Lexus R350 passed a stopped XXXX Jeep 
Grand Cherokee being operated by XXXX K OCCUPANT. OCCUPANT is a 45-year-old female with a 
reported height of XX inches and a weight of XXX pounds.  There was some undefined interaction between the 
left front of the Lexus and the Right side of the Jeep.  

The process of reconstructing a motor vehicle collision involves collecting all available information about the 
interaction of the vehicles including vehicle trajectory information, damage information, vehicle specifications 
and scene information.  

The trajectory information is gathered based upon the police measurements, photographs and scene evidence 
documentation (skid marks, gouges, etc.). To characterize the interaction of the vehicles, the approximate location 
of the area of impact, the measured positions and heading angles at rest and any skid and gouge marks should be 
memorialized. Technological advances in survey and measurement equipment have made equipment available to 



McHenry Report 
REDACTED 

Page 3 
 

police and investigators which can quickly, efficiently and accurately memorialize vehicle accident scenes (e.g, 
Figure 1). There has also been work on standards for the preservation of evidence like SAE J1674 [1]  

 

Figure 1 Sample scene diagram and vehicle damage measurements 

The damage information includes measured dimensions of the damage locations and extents (e.g., Figure 1). The 
standard procedure by which damage is characterized is the Collision Deformation Classification (CDC, [2]) and 
the Equidistant Crush Measurement (ECM, [3]). There have also been advances made in the detailed 
measurements of the damage to vehicles through survey or laser measurement techniques.  

Collision reconstruction techniques are then applied to make a preliminary determination of the impact speeds 
and impact speed changes (ΔV's). There are two basic reconstruction techniques utilized for performing a 
preliminary accident reconstruction: Trajectory analysis techniques and damage analysis techniques. 

Trajectory analysis techniques are mainly based on applications of the principle of Conservation of Linear 
Momentum and sometimes include consideration of the principle of Conservation of Angular Momentum.  

Damage analysis techniques are generally based upon the work of Emori [4], Campbell [5] and the CRASH 
damage algorithms [6,7]. These damage analysis algorithms are predominantly based on measurements from 
crash tests against rigid, fixed barriers without consideration of restitution effects.  

 
 
 
 

 
1 J1674 AUG2009 Early Acquisition and Preservation of Information in a Motor Vehicle Crash 
2 Collision Deformation Classification, SAE Standard J224 MAR80, Reaffirmed 2011 J224_201105 
3 SAE Reconstruction Practices Committee 2009 proposal for standard J2433 “Equidistant Crush Measurement” 
 
4  Emori, R.I.,  “Analytical Approach to Automobile Collisions”, SAE paper 68‐0016, 1968 
5 Campbell, K.L., "Energy Basis for Collision Severity", SAE Paper 74-0565, 1974 
6 McHenry, R.R., "The CRASH Program – A simplified Collision Reconstruction Program", Proceedings of the Motor Vehicle Collision 

Investigation Symposium, Calspan, 1975 
7 McHenry, R.R., McHenry, B.G., "Effects of Restitution in the Application of Crush Coefficients", SAE Paper 97-0960, 1997 
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The EXPERT Report: 
 
As part of preparation of the EXPERT report the authors did not visit or examine the accident site. The authors 
relied on Google Earth photographs. One was an overhead photograph from Oct XXXX and the other was a 
ground view image from July XXXX. The collision occurred in XXXXXXXXXXXX. 
 
As part of preparation of the EXPERT report the authors did not perform any vehicle inspection or examination. 
The only vehicle examination performed consisted of their viewing XX color photographs: XX photographs of 
the Jeep Cherokee and XX photographs of the Lexus.  

Damage analysis in a low speed collision like the subject accident is complicated by the fact that modern day 
bumper systems like that in the Lexus are designed to absorb impacts in low speed impacts without leaving any 
permanent deformation. Most are designed to absorb impact speed changes (ΔV's) between 5 Mph to 9 MPH 
without showing any visible damage.  

The investigating officer in the subject collision, XXXXXXXXXXXX, does not have any training in accident 
investigation beyond the basic training at the academy (depo, pXX) and he testified he ‘didn’t see any visible 
damage’ (pXX) to the Jeep Cherokee because ‘the Cherokee had damage everywhere’. On the Lexus, he saw 
only ‘very minor damage, minor scratch to the left side’.  
 
The Jeep Cherokee had three different paint colors, a lot of preexisting damage, it was characterized by 
OCCUPANT as a ‘seasoned vehicle’. The investigating police officer, who had limited experience in accident 
investigation training, might have missed damage areas due to the pre-existing condition of the vehicle. 
Examination of photographs of the vehicle would be insufficient to determine the full extent of interaction 
between the vehicles.  There was no transfer of color of the Jeep onto the Lexus so there may have been limited 
transfer of color of the Lexus onto the Jeep. Without a proper vehicle examination, the actual extent of 
interaction cannot be determined in the subject accident. 
 
The authors of the EXPERT report made no scientific calculations and came to certain conclusions without any 
scientific basis. They relied on a review of the XX photographs and the vehicle damage repair reports on each 
vehicle. 
  
In the EXPERT report they assumed and speculated without proper scientific basis the following since they did 
not inspect either vehicle and the limited vehicle photographs do not provide adequate detailed coverage to 
make these statements: 
 

 ‘minor damage’ and ‘no damage found on her vehicle forward of this area which was correlated to 
the collision’,  

 “There was no indication of any contact to the passenger rear tire or wheel”,  
 “As the damage area is approximately half the distance from the rear bumper to the rear wheel well, 

the distance will be 10 inches” 

The EXPERT Report stated that the XXXXXXXXXXXX Jeep XXXXXXXXXXXX had a “height of the rear bumper at 
the top is 26 inches”, Further that the XXXXXXXXXXXX Lexus XXXXXXXXXXXX had a “height of the front bumper 
at the top is 26 inches”. The wheel well on Jeep XXXXXXXXXXXX was just above the bumper top and may have 
been the source of the lift of the vehicle. A careful examination of the wheel well was not made to determine 
how much interaction there might have been.  
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Without any scientific investigation or basis, the authors of the EXPERT report speculated and assumed the 
following speeds and impact speed.  

 ‘reasonable speed ‘would be 10 mph to 15 mph’ 
 The ‘DeltaV (DV) in this collision would be reasonable be in the 5 mph range as there was no 

significant damage to the vehicle and the rear bumper was not separated from the mounting brackets’  

They performed no sensitivity analysis to determine if their arbitrarily assumed values were reasonable. Modern 
day bumper systems like that in the Lexus are designed to absorb impacts speed changes (ΔV's) between 5 Mph 
to 9 MPH without showing any visible damage. They chose the lowest range for their conclusions (5 mph) without 
any investigation of whether a higher speed might correlate better with the injuries sustained by OCCUPANT. 

Without any scientific basis or investigation, the authors of the EXPERT report dismissed or ignored statements 
by OCCUPANT (see Appendix A) about impacting her head on the side of the car and about her knee impact. 
They ignored the medical records about her injuries. They speculated and assumed that the force in the collision 
was in a purely longitudinal direction and offered no explanation or exploration of lateral components to the 
collision.  

The authors of the EXPERT report characterized the impact as a sideswipe ‘in this case the collision forces 
were in a minor sideswipe fashion’ and made no reference to techniques to try to address the accelerations and 
impact speed changes which may occur in a sideswipe collision. The authors of the report did not include in 
their investigation and review reference to any of the many research reports on possible ways to investigate and 
reconstruct sideswipe collisions [8, 9, 10, 11].  In sideswipe collisions such as the subject collision there are 
lateral force components as the Jeep and/or the Lexus must move laterally to allow the Lexus to pass the Jeep.  

The authors of the EXPERT report made no determination of the proximity of XX OCCUPANT’s knee to the 
dash or the proximity of her head to the window at the time of the collision. Her statements included that she 
was looking to her left at traffic at the time of the collision. They did not investigate whether her adjusted seat 
position at the time of the accident might have put her knee in close proximity to the vehicle dash. The 
following conclusions were made without any scientific basis or exploration of alternative explanation: 

 “OCCUPANT’s vehicle was not moved forward” 
 ‘the only force would be a minor impact in the rear to forward direction’.  
 “The PDOF is rear-to-front’  
 ‘the dynamics of this collision, based upon the statement of XX OCCUPANT and the damage that she 

attributed to the collision, would cause a very slight forward movement of her vehicle during the very 
short duration of the crash’ 

 “Extremely unlikely XX OCCUPANTs knees would strike the lower dash board as a result of this 
collision” 

 “she would not move to the left and impact the driver side of the vehicle, as she reported” 

 

8 Data and Methods for Estimating the Severity of Minor Impacts, Bailey, et al SAE paper 95-0352 
9 Practical Analysis Technique for Quantifying Sideswipe Collisions, Toor, et al, SAE paper 1999-01-0094 
10 Analytical Model for Investigating Low-Speed Sideswipe Collisions, Funk, et al, SAE paper 2004-01-1185 
11 Relationships Between Impact Pulse Duration and Occupant Kinematics in Low Speed Rear Impacts, 
Thomas J. Szabo, Daniel P. Voss and Judson B. Welcher, SAE 2002-01-0029, 
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The authors of the EXPERT report chose to use a simplistic and arbitrary calculation to determine the impact 
duration. They calculated the duration of the impact based on their arbitrary and speculative assumptions of the 
length of the collision interaction divided by their arbitrarily assumed speed range. 

 The length of the contact interaction they based on photographs alone: “As the damage area is 
approximately half the distance from the rear bumper to the rear wheel well, the distance will be 10 
inches”.  

 The range of speed for the vehicle they speculated with no scientific basis as: “The time of contact 
would be 0.04 to 0.06 seconds at the range of speed of 10 mph to 15 mph”).  

Sideswipe collision generally have much longer impact durations (>>100 msec) as the striking vehicle impacts 
and then runs down the length of the struck vehicle. Without a careful examination of the vehicles there is no 
way for the authors of the EXPERT report to know what the length of interaction was in this collision. The 
photographs do not show any transfer of paint from the ‘three colored’ Jeep to the Lexus. The transfer of paint 
from the Lexus to the Jeep may have been sporadic or miniscule as the contact continued along the length of the 
Jeep. Without a proper examination of the actual vehicles they have no way of knowing the actual distance of 
interaction.  

 
MADYMO 3D Occupant Simulation: 
 
From these speculative and subjective characterizations of the impact interaction, the authors of the EXPERT 
report then ran an arbitrary and speculative 3D occupant simulation of the driver of the Jeep with the 
MADYMO 3D occupant simulation program. 
 

MADYMO is a mathematical occupant simulation model classified as a “gross-motion simulator”, the 
same as the ATB/CVS program [12] 
 

“MADYMO 3D is a whole-body kinematics simulator, also known as gross-motion simulator, 
which is a class of mathematical models formulated to describe a vehicle occupant in three- 
dimensional (3D) motion in a crash environment. The occupant is generally assumed to be a set 
of rigid bodies with prescribed masses and moments of inertia, linked by various types of joints 
in open- and closed-loop systems known as “tree structures.” (13) 

 
The version of MADYMO used by the authors of the EXPERT report was version 7.1., the current 
version is 7.6.1 (14). It is unknown what difference the use of the most current version of the software 
would have on their results. 

 
For their simulation exercise they chose to use a “5-percent Hybrid III female anthropomorphic testing device 
(ATD).  
 

 

12 “Both CAL (Cornell Aeronautics Laboratory) 3D and MADYMO (MAthematical DYnamic MOdel) 3D are 
the most sophisticated mathematical occupant simulation models, and are widely used in automotive and 
aerospace industries”, Chapter 6, Mathematical Models, Computer Aided Design, and Occupant Safety Yamg 
& Chou from Accidental Injury Biomechanics and prevention, Third Edition, Yoganandan, Nahum, Melvin 
Editor 
13 Ibid  
14 https://www.tassinternational.com/madymo  
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The Hybrid III impact dummy used by the authors of the EXPERT report in their MADYMO analysis is 
classified on the MADYO website as a “Frontal Impact dummy’ (15) which includes  
 

“The commonly used Hybrid III 5%, 50% and 95% are available as Quality models which come 
with a Quality report. The models are also available as scalable models”.   

 
 
The MADYMO software also has the BioRID II “Rear Impact dummy models” which were developed 
to  
 

“produced to meet the need for more biofidelic dummy response to rear impact events than can 
be obtained using a standard Hybrid III dummy. While largely based on the Hybrid III 50th 
percentile dummy, the BioRID II has a hinged-segment spine design, with each of the 24 
vertebrae explicitly represented. Stiffening springs and dampers are fitted to model the effect of 
the neck muscles, and the thoracic spine and torso are more flexible than that of the Hybrid III.”  
 

The MADYMO software also included the MADYMO (active) Human models which 
 

“MADYMO human models provide a tool set capable of realistic human response prediction for 
a broad range of loading conditions for which no physical crash test dummy exists. The 
MADYMO human model portfolio comprises both passive and active models. This means spine 
joint restraints and muscles combine passive stiffness characteristics and active control to 
realistically represent responses of living human beings.  

 
It is unknown why the authors chose to use the frontal impact dummy instead of the rear impact dummy 
or the (active) Human model in their arbitrary modeling of the subject collision and it is not clear what 
effect changing the model would have on their results. 

 

For their simulation exercise they chose to use a “5-percent Hybrid III female anthropomorphic testing device 
(ATD) “which was “scaled relative to the height and weight of OCCUPANT”.   
 

The authors do not include any check or test to determine if the scaled 5-percent Hybrid III female ATD 
was substantially similar in physical dimensions or weight distribution to OCCUPANT at the time of the 
accident. For example, if OCCUPANT had a longer than the 5th percentile length of her thigh, she may 
have been in close proximity to the dash in the vehicle at the time of the collision. The authors of the 
EXPERT report did not compare the dimensions of the the percentile Hybrid III dummy to OCCUPANT 
for any dimensions except her overall height. 

The data sets created for the MADYMO simulation include approximations of the body segments' 
geometric and mass properties, and approximations for the joints' locations and mechanical properties.  
Regression equations from anthropometric surveys and stereo photometric data are used in computing 

 

15 https://www.tassinternational.com/madymo-dummy-models  
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these data sets. (16, 17). There are vast differences in the proportions, musculature and mass distribution 
of individuals.  Regression equations can only roughly approximate the properties of an occupant or 
dummy in vehicle crash tests.  

There are limitations of percentiles to describe an individual or class of individuals. As Daniels (18) has 
demonstrated it is virtually impossible to find an individual who is “average” in more than a few body 
measurements.  Anthropometrically, while the human body is the same in qualitative appearance within 
the species, there are considerable differences in the quantitative measures of the body. In statistical 
terms, there are relatively few dimensions that are highly correlated (“r”>.70) which means that the 
system varies in dimensional description within the same body and population.” (17) .  

To utilize the MADYMO simulation model, the authors of the EXPERT report had to characterize the collision 
interaction between the Lexus and the Jeep. To run an occupant simulation of a collision interaction requires the 
following characterizations:  
 

1. Create a collision acceleration pulse to apply to the MADYMO model.  
2. Create an interior for the Jeep with seat, floor, dash, center console, B pillar and side glass 
3. Create the 3-point restraint system substantially similar to the belt in the vehicle at the time of the 

accident. 
4. Place their model of OCCUPANT in a position and orientation substantially similar to the position and 

orientation of OCCUPANT at the time of the impact (i.e., turned to left in preparation for making a 
right turn) 

 
Each of these items are discussed as follows: 
 

1) Create a collision simulation acceleration pulse to apply to the MADYMO model  
 
The characterization of the collision simulation acceleration pulse in the EXPERT report was based on 
speculative and arbitrary ‘reasonable speed ‘ of “10 mph to 15 mph’ and the assumption that 
OCCUPANT’s vehicle “was not moved forward” apparently based upon her testimony alone.  
OCCUPANT primarily felt a lateral lift of the vehicle and could not estimate how much it lifted. Since 
she could not quantify how much the vehicle lifted she may not have noticed if the vehicle moved 
forward or laterally since her predominant focus was on the vehicle lifting.  They also chose that the ‘the 
only force would be a minor impact in the rear to forward direction’ and so they assumed “The PDOF is 
rear-to-front’ and ‘180 degrees’. In sideswipe collisions, such as the subject accident,  there was a need 
for a lateral movement of the Jeep or the Lexus to allow the Lexus to pass the Jeep. This would produce 
a lateral component to the PDOF and change the direction to something other than 180 degrees. 
 
OCCUPANT stated “when he hit me my whole car rocked” and that “I remember my head snapped to 
the left, and I hit it on the side of the car where the window is”. With a PDOF only “rear-to-front” the 

 

16 Clauser, Charles E., Pearl E. Tucker, John T. McConville, Edmund Churchill, Lloyd L. Laubach, Joan A. 
Reardon, April 1972, "Anthropometry of Air Force Women" AMRL-TR-70-5, Aerospace Medical Research 
Laboratory, Wright-Patterson Air Force Base 
17 Snyder, R.G., Schneider, L.W., Owings, C.L., Reynolds, H.M., Golomb, D.H., Sckork, M.A., May 1977, 
"Anthropometry of Infants, Children, and Youths to Age 18 for Product Safety Design" UM-HSRI-77-17, 
Consumer Product Safety Commission, Bethesda, Maryland. 
18 Daniels, The “Average Man”?, Wright Air Development Center, WPAFB, Tec Note WCRD 53-7, Dec 1952 
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authors of the EXPERT report do not explain how the vehicle rocked and what caused OCCUPANT to 
hit her head on the side of the car. 
 
A possibility they should have considered as part of their investigation into this collision is an angled 
sideswipe collision where the vehicles were at slightly different angles and the vehicles wedged against 
each other to allow the Lexus to pass. This would produce a primary lateral deflection and force when 
they collided and could have produced the lateral lift of the Jeep with a small amount of forward 
movement. Either the Lexus or the Jeep might have been at an small angle so the impact wedged or 
moved the angled vehicle to be in line with the other vehicle. 

They also arbitrarily decided that “The ‘DeltaV (DV) in this collision would be reasonable be in the 5 
mph range as there was no significant damage to the vehicle and the rear bumper was not separated from 
the mounting brackets” Modern day bumper systems like that in the Lexus are designed to absorb 
impacts in low speed impacts without leaving permanent deformation. Most are designed to absorb 5 to 
9 MPH impacts without showing any visible damage. The authors of the EXPERT report chose the 
lower end of this range. A car repair damage report is insufficient to determine how much force was 
absorbed by the underlying structure. The polyurethane bumper cover can deform and restore in a short 
period of time and so no permanent deformation would be seen in photographs taken well after the 
impact. Examination of the underlying structure is essential in low speed impacts.  

For the duration of the impact interaction, instead of any consideration of OCCUPANTs statements of a 
prolonged or multiple impact situation or reference to any research reports on possible ways to 
characterize a collision like the subject accident, they based the time of the collision on dividing their 
arbitrary interaction length by their arbitrary range of impact speed.  

 “As the damage area is approximately half the distance from the rear bumper to the rear 
wheel well, the distance will be 10 inches 

 They then calculated that “The time of contact would be 0.04 to 0.06 seconds at the range 
of speed of 10 mph to 15 mph” 

The duration of the collision interactions between vehicles has been investigated in publications such as  
[19] and they should never be based on the arbitrary and speculative assumptions of a length of 
interaction based on photographs. Sideswipe collision generally have much longer impact durations 
(>>100 msec) as the striking vehicle runs down the length of the struck vehicle. 

 

2) Create an interior for the Jeep with seat, floor, dash, center console, B pillar and side glass 
  
For the interior of the Jeep they selected ‘A representative standard seat with headrest” (Figure 2). They 
only modeled the ‘standard seat’ with no adjustment for the possibility that the seat was in a worn 
condition in the subject accident. They also did not include any vehicle interior: the dash, the windows, 
pillars, door or center console, the B pillar the side glass.  They assumed some arbitrary location of the 
seat on the track (forward, centered or rearward?) with no consideration for OCCUPANTs posture and 
arm positions. They also did not have the head turned to the left as indicated it was at the time of the 
collision by OCCUPANT. 
 

 

19 Relationships Between Impact Pulse Duration and Occupant Kinematics in Low Speed Rear Impacts, 
Thomas J. Szabo, Daniel P. Voss and Judson B. Welcher, SAE 2002-01-0029, 
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Had they positioned OCCUPANT in the seat in a position such that her knees where close proximity to 
the dashboard, then a knee injury would have been possible in any type of collision. They did not 
investigate this possibility. 

In validation applications of occupant simulation programs like MADYMO the kinematics of the 
occupant, as well as the occupant’s initial position and orientation, are known beforehand. In this 
application of MADYMO by the authors of the EXPERT Report the actual observed kinematics are not 
available and there is thus no means to validate the accuracy of the input data used for the program. 
Even small deviations between input data and actual values may have significant effects on the 
reliability of the results.  “Force-deflection values which have been established for a specific contact 
area of a specific vehicle have substantial variations depending on the location of the loading, the angle 
of loading, and the rate of loading” (20).  The “extreme variability” of force-deflection values “is one of 
the most significant problems with using occupant simulation ATB for accident reconstruction” (20).   

 

Figure 2 EXPERT Report figure 1 of 'representative standard seat' 

3) Create the 3-point restraint system substantially similar to the belt in the vehicle at the time of the 
accident. 
 
The “ATD was restrained with a 3-point lap and shoulder analytical belt to determine the effectiveness 
of the Jeep’s restraint system’. They apparently used the default ‘analytical belt’ and did not take into 
consideration whether the analytical belt had the same dimensions and anchorage points as the system in 
the subject Jeep, and they made no accommodations for any degradation of the system in the subject 
vehicle due to wear and tear, and they did not determine any sensitivity of the system based on how 
tightly or loosely it was worn by OCCUPANT at the time of the accident. 
 

4) Place their model of OCCUPANT in a position and orientation substantially similar to the position and 
orientation of OCCUPANT at the time of the impact (i.e., turned to left in preparation for making a right 
turn 
 
They arbitrarily chose a Hybrid III ATD “frontal impact model’ to model OCCUPANT based only on 
her height and her weight. The chose to place that Hybrid III ATB model in a standard position and 
orientation in the vehicle without any consideration of the testimony of OCCUPANT about her posture, 
head position, arm positions and leg positions (she said she was turned to the left looking for an opening 
to turn the vehicle right into traffic). They did not check whether the Hybrid III ATD was in any way 
similar to XX OCCUPANT’s arm and knee lengths and weight distribution. They also did not include 

 

20 James, Nordhagen, Warner, Allsop, Perl “Limitations of ATB/CVS as an Accident Reconstruction Tool”, 
SAE paper 97-1045 
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modeling the vehicle interior which might have affected the response of the simulated occupant if it was 
constrained by or interacted with the interior components of the vehicle.  

 
 
OCCUPANT included statements and testimony about the force being enough to lift the right side of the car, 
that the whole car rocked, that her head, which was turned left looking at traffic, snapped to the left and hit the 
side of the car (see appendix A). And that the interaction sort of bumped along, like there was a rumble, an 
additional hit”. She had bruising on her temple area; her right knee had swelling and she also hit her elbow” 
 
A control factor which the authors of the EXPERT report failed to consider and address was what caused the 
injuries to OCCUPANT? They note at the time of her presentation in the ER that she had ‘complaints related to 
the right shoulder, right neck and right knee’. Further she stated in her testimony that the vehicle was lifted, she 
struck her head on the side of the vehicle interior and her knee and elbow had contacted interior parts of the 
interior.  None of these items were a part of the MADYMO analysis. They did not perform any sensitivity 
studies or try alternative scenarios to see if something might be different than their speculative opinions which 
could have provided correlation with some or all of the injuries OCCUPANT had as part of this accident. 

 

Summary and Conclusions  

 

In summary, the authors of the EXPERT report did not properly perform a scientific investigation or 
reconstruction of the subject accident. They provided arbitrary and speculative opinions based on limited and 
incomplete information, they did not use or reference any current techniques to reconstruct a collision like the 
subject accident, they included arbitrary calculations of impact duration and range of speed with no scientific 
basis.  

The authors of the EXPERT report then used their opinions as the basis to perform a 3D occupant simulation of 
OCCUPANT in the subject collision.  

The authors of the EXPERT report utilized the MADYMO 3D simulation model with the following 
deficiencies:  

 They did not properly create an acceleration substantially similar to the acceleration in the subject 
accident. 

 They did not properly create and include any provisions for the interior of the Jeep with seat, floor, dash, 
center console, B pillar and side glass substantially similar to the vehicle at the time of the collision. 

 They did not properly create a 3-point restraint system substantially similar to the belt in the vehicle at 
the time of the accident. 

 They did not properly create inputs to model OCCUPANT and place her in a position and orientation for 
their MADYMO simulation that was substantially similar to the position and orientation of 
OCCUPANT at the time of the impact (i.e., turned to left in preparation for making a right turn). 

Any results or conclusions drawn from their arbitrary and speculative MADYMO 3D occupant simulation 
related to detailed occupant kinematics involve so many approximations, estimates, and assumptions that they 
must be recognized as not being compatible with sound engineering practices and principles and, therefore, not 
scientifically supportable.  
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I declare under penalty of perjury pursuant to the laws of the State of North Carolina that the foregoing is true 
and correct and that this declaration was executed on XXXXXXXXXXXX, XXXX, at Cary, North Carolina. 

 

I will be pleased to discuss this with you at your convenience. 

McHenry Consultants, Inc 

 

______________________________________________ 

Brian G. McHenry 

Appendix A: 
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