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Report your test results

Report  and graph your findings
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Complete basic calculations
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Duplicate difficult calculations
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Depict and Analyze EDR data
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Create templates
Chrysler Ford

Weight w 4285 4995 lbs

Pre-impact velocity v 27.9 43.4 ft/s

Pre-impact velocity v 19.0 29.6 mi/hr

Post-impact velocity v' 26.9 26.9 ft/s

Post-impact velocity v' 18.3 18.3 mi/hr

Pre-impact momentum P 119703 216637 (lb ft)/s

Post-Impact momentum P' 115267 134366 (lb ft)/s

Delta-v (x-direction earth based) Δv - x -11.7 10.1 ft/s

Delta-v (y-direction earth based) Δv - y -21.5 18.4 ft/s

Delta-v total Δv 24.5 21.0 ft/s

Delta-v total Δv 17 14 mi/hr

Pre-impact angle Θ 0.0 270.0 degrees

Post-impact angle Θ' 307.0 292.0 degrees

Direction change ΔΘ 61.3 61.3 degrees

Principal direction of force - earth based PDOF-Earth 241.3 61.3 degrees

Principal direction of force - vehicle based PDOF-Vehicle -61.3 28.7 degrees

Principal direction of force - clock based PDOF-Vehicle 10:00 1:00 clockface

Delta-v direction (longitudinal) Δv - x vehicle Negative Negative [SAE]

Delta-v direction (lateral) Δv - y vehicle Positive Negative [SAE]

Angle adjustment φ 118.7 -151.3 degrees

Delta-v (longitudinal) Δv - x vehicle -11.7 -18.4 ft/s

Delta-v (lateral) Δv - y vehicle 21.5 -10.1 ft/s

Delta-v (longitudinal) Δv - x vehicle -8.0 -12.6 mi/hr

Delta-v (lateral) Δv - y vehicle 14.6 -6.9 mi/hr



All Rights 

Reserved
©

2021

Case Applications

Excel for Crash Reconstruction - IATAI 2021 Annual Conference - Springfield, IL

Graph your findings
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Shortcuts

Cut = CTRL+X

Copy = CTRL+C

Paste = CTRL+V
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Open file                
“Excel for Recon –

Class Worksheet.xlsx”
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Name Box Formula Bar

Click on “Velocity”
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Click on C16
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Double-click on C16

Press ESC to exit
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Right-click on          
sheet tab
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Tab: Practice1

Open file                
“Excel for Recon –

Class Worksheet.xlsx”
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Add “=“ sign
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Correct! But wait?...
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https://youtube.com/playlist?list=PL4mqQQWlcaHa13ZF5IDJJU3Kicwn5baHq
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=

Click

+

Click

+

Click

ENTER
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=sum(

Click & Drag 
Selection

)

ENTER
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𝑓𝑝𝑠 = 1.467 𝑥 𝑚𝑝ℎ

𝑚𝑝ℎ =
𝑓𝑝𝑠

1.467
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=
𝑉1 + 𝑉2

2
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https://science.howstuffworks.com/math-concepts/PEMDAS.htm
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= 𝑉1 + 𝑉2/2

= 𝑉1 +
𝑉2

2
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=
𝑉1 + 𝑉2

2

=
(𝑉1 + 𝑉2)

2

= (𝑉1 + 𝑉2)/2
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Scenario
The BMW slides through a T-intersection

It impacts a tree at 22 mph

𝑓𝑝𝑎𝑣𝑒𝑚𝑒𝑛𝑡 = 0.70 → 0.80

𝑓𝑔𝑟𝑎𝑠𝑠 = 0.45 → 0.55

How fast was the BWM traveling when it left the pavement?

How fast was the BMW traveling at the start of the skid

How long was the BMW skidding?

Excel Crash Recon Basics
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𝑑𝑝𝑎𝑣𝑒𝑚𝑒𝑛𝑡 = 63.5 𝑓𝑡 𝑑𝑔𝑟𝑎𝑠𝑠 = 57.2 𝑓𝑡
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𝑑𝑝𝑎𝑣𝑒𝑚𝑒𝑛𝑡 = 63.5 𝑓𝑡 𝑑𝑔𝑟𝑎𝑠𝑠 = 57.2 𝑓𝑡

𝑓𝑝𝑎𝑣𝑒𝑚𝑒𝑛𝑡 = 0.70 → 0.80 𝑓𝑔𝑟𝑎𝑠𝑠 = 0.45 → 0.55

𝑣𝑒 = 22 𝑚𝑝ℎ

Tab: ReconBasic



All Rights 

Reserved
©

2021

Excel Crash Recon Basics

Excel for Crash Reconstruction - IATAI 2021 Annual Conference - Springfield, IL

𝑑𝑝𝑎𝑣𝑒𝑚𝑒𝑛𝑡 = 63.5 𝑓𝑡 𝑑𝑔𝑟𝑎𝑠𝑠 = 57.2 𝑓𝑡

𝑓𝑝𝑎𝑣𝑒𝑚𝑒𝑛𝑡 = 0.70 → 0.80 𝑓𝑔𝑟𝑎𝑠𝑠 = 0.45 → 0.55

𝑣𝑒 = 22 𝑚𝑝ℎ



All Rights 

Reserved
©

2021

Excel Crash Recon Basics

Excel for Crash Reconstruction - IATAI 2021 Annual Conference - Springfield, IL

𝑑𝑝𝑎𝑣𝑒𝑚𝑒𝑛𝑡 = 63.5 𝑓𝑡 𝑑𝑔𝑟𝑎𝑠𝑠 = 57.2 𝑓𝑡

𝑓𝑝𝑎𝑣𝑒𝑚𝑒𝑛𝑡 = 0.70 → 0.80 𝑓𝑔𝑟𝑎𝑠𝑠 = 0.45 → 0.55

𝑣𝑒 = 22 𝑚𝑝ℎ



All Rights 

Reserved
©

2021

Excel Crash Recon Basics

Excel for Crash Reconstruction - IATAI 2021 Annual Conference - Springfield, IL

𝑑𝑝𝑎𝑣𝑒𝑚𝑒𝑛𝑡 = 63.5 𝑓𝑡 𝑑𝑔𝑟𝑎𝑠𝑠 = 57.2 𝑓𝑡

𝑓𝑝𝑎𝑣𝑒𝑚𝑒𝑛𝑡 = 0.70 → 0.80 𝑓𝑔𝑟𝑎𝑠𝑠 = 0.45 → 0.55

𝑣𝑒 = 22 𝑚𝑝ℎ



All Rights 

Reserved
©

2021

Excel Crash Recon Basics

Excel for Crash Reconstruction - IATAI 2021 Annual Conference - Springfield, IL

𝑑𝑝𝑎𝑣𝑒𝑚𝑒𝑛𝑡 = 63.5 𝑓𝑡 𝑑𝑔𝑟𝑎𝑠𝑠 = 57.2 𝑓𝑡

𝑓𝑝𝑎𝑣𝑒𝑚𝑒𝑛𝑡 = 0.70 → 0.80 𝑓𝑔𝑟𝑎𝑠𝑠 = 0.45 → 0.55

𝑣𝑒 = 22 𝑚𝑝ℎ



All Rights 

Reserved
©

2021

Excel Crash Recon Basics

Excel for Crash Reconstruction - IATAI 2021 Annual Conference - Springfield, IL

𝑑𝑝𝑎𝑣𝑒𝑚𝑒𝑛𝑡 = 63.5 𝑓𝑡 𝑑𝑔𝑟𝑎𝑠𝑠 = 57.2 𝑓𝑡

𝑓𝑝𝑎𝑣𝑒𝑚𝑒𝑛𝑡 = 0.70 → 0.80 𝑓𝑔𝑟𝑎𝑠𝑠 = 0.45 → 0.55

𝑣𝑒 = 22 𝑚𝑝ℎ



All Rights 

Reserved
©

2021

Excel Crash Recon Basics

Excel for Crash Reconstruction - IATAI 2021 Annual Conference - Springfield, IL

𝑑𝑝𝑎𝑣𝑒𝑚𝑒𝑛𝑡 = 63.5 𝑓𝑡 𝑑𝑔𝑟𝑎𝑠𝑠 = 57.2 𝑓𝑡

𝑓𝑝𝑎𝑣𝑒𝑚𝑒𝑛𝑡 = 0.70 → 0.80 𝑓𝑔𝑟𝑎𝑠𝑠 = 0.45 → 0.55

𝑣𝑒 = 22 𝑚𝑝ℎ



All Rights 

Reserved
©

2021

Excel Crash Recon Basics

Excel for Crash Reconstruction - IATAI 2021 Annual Conference - Springfield, IL

𝑑𝑝𝑎𝑣𝑒𝑚𝑒𝑛𝑡 = 63.5 𝑓𝑡 𝑑𝑔𝑟𝑎𝑠𝑠 = 57.2 𝑓𝑡

𝑓𝑝𝑎𝑣𝑒𝑚𝑒𝑛𝑡 = 0.70 → 0.80 𝑓𝑔𝑟𝑎𝑠𝑠 = 0.45 → 0.55

𝑣𝑒 = 22 𝑚𝑝ℎ

𝑣𝑖 = 𝑣𝑒
2 − 2𝑎𝑑

𝑣𝑖 = sqrt(𝑣𝑒
2 − 2𝑎𝑑)

𝑣𝑖 = sqrt((𝑣𝑒
2) − (2𝑎𝑑))

𝑣𝑖 = sqrt((𝑣𝑒^2) − (2𝑎𝑑))
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𝑣𝑒 − 𝑣𝑖

𝑎

𝑡 = (𝑣𝑒 − 𝑣𝑖)/𝑎

𝑡 =
(𝑣𝑒 − 𝑣𝑖)

𝑎
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1

2

3

4

5

6

7

8

9

10

11

12

13

14

A B C D E F G

f-high 0.8 f-high 0.55

f-low 0.7 f-low 0.45

d 63.5 ft d 57.2 ft

Velocity Velocity Distance Acceleration Time

mph ft/s ft ft/s/s s

Start of Skid 54.27321818 79.61881107

63.5 -25.76 0.940705576

Pavement to Grass 37.75476172 55.38623544

57.2 -17.71 1.305038703

Tree Impact 22 32.274

Pavement Grass

1

2

3

4

5

6

7

8

9

10

11

12

13

14

A B C D E F G

f-high 0.8 f-high 0.55

f-low 0.7 f-low 0.45

d 63.5 ft d 57.2 ft

Velocity Velocity Distance Acceleration Time

mph ft/s ft ft/s/s s

Start of Skid 54.273218 79.61881107

63.5 -25.76 0.940705576

Pavement to Grass 37.75476172 55.38623544

57.2 -17.71 1.305038703

Tree Impact 22 32.274

Pavement Grass
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Text size and color

Cell color

Borders

Alignment

Number formatting

Cell size
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How to display units following the calculated value:

1. Select cells

2. Select the dropdown in Number

3. Select “Number” category 

4. Then select “Custom” category

5. Enter your units in the following format:

0.0(space)(quote)(units)(quote)

1-decimal: 0.0 “mph”

2-decimals: 0.00 “s”

6. Select OK 
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Entering custom characters:

Windows+Period
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Conditional Formatting

Tab: CDRData
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Conditional Formatting

Wrap text on Row 3
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Conditional Formatting

Widen columns F-I
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Conditional Formatting

Center text in A3 through I14
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Conditional Formatting – Number Based
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Conditional Formatting – Text Based
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Adjusting Print Scale
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Adjusting Print Width
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𝑎 =
𝑣𝑒 − 𝑣𝑖

𝑡

𝑎 =
2𝑑 − 2𝑣𝑖𝑡

𝑡2

𝑎 =
𝑣𝑒
2 − 𝑣𝑖

2

2𝑑

𝑣𝑖 = 𝑣𝑒 − 𝑎𝑡

𝑣𝑖 =
𝑑

𝑡
−
𝑎𝑡

2

𝑣𝑖 = 𝑣𝑒
2 − 2𝑎𝑑

𝑣𝑒 = 𝑣𝑖 + 𝑎𝑡

𝑣𝑒 = 𝑣𝑖
2 + 2𝑎𝑑

𝑑 = 𝑣𝑖𝑡 +
1

2
𝑎𝑡2

𝑣 =
𝑔𝑟 𝜇 + 𝐺

1 − 𝜇𝐺

𝑡 =
−𝑣𝑖 + 𝑣𝑖

2 − 2𝑎 −𝑑

𝑎

𝑑 =
𝑣𝑒
2 − 𝑣𝑖

2

2𝑎

𝑑 =
𝑡 𝑣𝑖 + 𝑣𝑒

2

𝑡 =
𝑣𝑒 − 𝑣𝑖

𝑎

𝑣 = 𝑑
𝑔

2 𝑑𝐺 − ℎ

𝑣1 =
𝑣1
′𝑤1 + 𝑣2

′𝑤2 − 𝑣2𝑤2

𝑤1

𝑣2 =
𝑤1𝑣1

′ sin 𝜃1
′ + 𝑤2𝑣2

′ sin 𝜃2
′

𝑤2 sin 𝜃2

𝑣1 =
𝑤1𝑣1

′ cos 𝜃1
′ + 𝑤2𝑣2

′ cos 𝜃2
′ − 𝑤2𝑣2 cos 𝜃2

𝑤1 cos 𝜃1

∆𝑣𝑇𝑂𝑇= ∆𝑣𝑥
2 + ∆𝑣𝑦

2

𝑙𝑧 =
𝑙 𝑙2 − ℎ2 𝑤ℎ − 𝑤𝑓

ℎ𝑤
+ 𝑟

𝑙𝑟 =
𝑤𝑓𝑙

𝑤

𝑙𝑓 =
𝑤𝑟𝑙

𝑤

𝑓𝑒𝑓𝑓 = 𝜇 sin 𝛽 2 +
𝑓𝑙𝑜𝑛𝑔

𝜇

2

cos 𝛽 2

𝑣𝑐 =
2𝐸𝑑𝑔 𝑤𝑓 + 𝑤𝑟

𝑤𝑓𝑤𝑟

𝑣𝑟 = 𝑣′ +
𝑤𝑓𝑣𝑐

𝑤𝑓 + 𝑤𝑟
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𝐸 = 𝑊 𝐺 +
𝐴

2
𝐶1 + 𝐶2 +

𝐵

6
𝐶1
2 + 𝐶2

2 + 𝐶1𝐶2 1 + (𝑡𝑎𝑛 )𝜃
2

𝑣2 =
𝑤1𝑣1

′ sin 𝜃1
′ + 𝑤2𝑣2

′ sin 𝜃2
′

𝑤2 sin 𝜃2
𝑣1 =

𝑤1𝑣1
′ cos 𝜃1

′ + 𝑤2𝑣2
′ cos 𝜃2

′ − 𝑤2𝑣2 cos 𝜃2
𝑤1 cos 𝜃1
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E=W G+
A

2
C1+C2 +

B

6
C1
2+C2

2+C1C2 1+ (tan )θ
2

E=W(G+
A
2

C1+C2 +
B
6

C1
2+C2

2+C1C2 )(1+ (tan )θ
2
)

E=W(G+(
A
2
) C1+C2 +(

B
6
) C1

2+C2
2+C1C2 )(1+ (tan )θ

2
)

E=W(G+(A/2) C1+C2 +(B/6) C1
2+C2

2+C1C2 )(1+ (tan )θ
2
)

E=W∗(G+((A/2)∗ C1+C2 )+((B/6)∗ C1
2+C2

2+(C1 ∗C2) ))∗(1+ (tan )θ
2
)

E=W∗(G+((A/2)∗ C1+C2 )+((B/6)∗((C1^2)+(C2^2)+(C1 ∗C2))))∗(1+((tanθ)^2))

tan(θ)

θ is measured in degrees

Excel only calculates trig functions in radians

tan(radians(θ))

E=W∗(G+((A/2)∗ C1+C2 )+((B/6)∗((C1^2)+(C2^2)+(C1 ∗C2))))∗(1+((tan(radians(θ)))^2))
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E=W G+
A

2
C1+C2 +

B

6
C1
2+C2

2+C1C2 1+ (tan )θ
2

E=W∗(G+((A/2)∗ C1+C2 )+((B/6)∗((C1^2)+(C2^2)+(C1 ∗C2))))∗(1+((tan(radians(θ)))^2))

G =
A2

2B
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𝑣2 =
𝑤1𝑣1

′ sin 𝜃1
′ + 𝑤2𝑣2

′ sin 𝜃2
′

𝑤2 sin 𝜃2

𝑣2 =
(𝑤1𝑣1

′ sin 𝜃1
′ + 𝑤2𝑣2

′ sin 𝜃2
′)

(𝑤2sin 𝜃2)

𝑣2 = (𝑤1𝑣1
′ sin 𝜃1

′ + 𝑤2𝑣2
′ sin 𝜃2

′) / (𝑤2sin 𝜃2)

𝑣2 = ((𝑤1𝑣1
′ sin 𝜃1

′) + (𝑤2𝑣2
′ sin 𝜃2

′)) / (𝑤2sin 𝜃2)

𝑣2 = ((𝑤1 ∗ 𝑣1
′ ∗ sin 𝜃1

′) + (𝑤2∗ 𝑣2
′ ∗ sin 𝜃2

′)) / (𝑤2∗ sin 𝜃2)

𝑣2 = ((𝑤1 ∗ 𝑣1
′ ∗ (sin 𝜃1

′)) + (𝑤2∗ 𝑣2
′ ∗ (sin 𝜃2

′))) / (𝑤2∗ (sin 𝜃2))

𝑣2 = ((𝑤1 ∗ 𝑣1
′ ∗ (sin(𝑟𝑎𝑑𝑖𝑎𝑛𝑠(𝜃1

′)))) + (𝑤2∗ 𝑣2
′ ∗ (sin(𝑟𝑎𝑑𝑖𝑎𝑛𝑠(𝜃2

′))))) /                             
(𝑤2∗ (sin(𝑟𝑎𝑑𝑖𝑎𝑛𝑠(𝜃2))))

(𝑟𝑎𝑑𝑖𝑎𝑛𝑠(𝜃1
′))
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𝑣2 =
𝑤1𝑣1

′ sin 𝜃1
′ + 𝑤2𝑣2

′ sin 𝜃2
′

𝑤2 sin 𝜃2

𝑣2 = ((𝑤1 ∗ 𝑣1
′ ∗ (sin(𝑟𝑎𝑑𝑖𝑎𝑛𝑠(𝜃1

′)))) + (𝑤2∗ 𝑣2
′ ∗ (sin(𝑟𝑎𝑑𝑖𝑎𝑛𝑠(𝜃2

′))))) /                             
(𝑤2∗ (sin(𝑟𝑎𝑑𝑖𝑎𝑛𝑠(𝜃2))))



All Rights 

Reserved
©

2021

Advanced Formulas

Excel for Crash Reconstruction - IATAI 2021 Annual Conference - Springfield, IL

Tab: AdvForm2



All Rights 

Reserved
©

2021

Advanced Formulas

Excel for Crash Reconstruction - IATAI 2021 Annual Conference - Springfield, IL

https://youtube.com/playlist?list=PL4mqQQWlcaHa13ZF5IDJJU3Kicwn5baHq
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Disclaimer

Check your calculations!

Use training material

Hand crunch your numbers

Be cautious of recon software

Keep learning

Recon classes

Recon Excel classes

Community College

Internet Videos
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Andrew W. Thomas
andrew@collisionanalyticsllc.com

www.collisionanalyticsllc.com

(815) 260-3721


