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Report your test results

Run Number 29 30 31 33 34
Speed (mph)  42.2 41.7 43.9 43.4 43.9
Distance (ft)  74.0 71.5 76.2 78.0 80.2
Coefficient of Friction  0.823 0.813 0.873 0.828 0.823
Considered Values  0.823 0.813 - 0.828 0.823
Average Coefflc[ent of 0.822
Friction - n

Report and graph your findings

Jeep At-Impact Speed

70 71 72 73 74 75 76 77 78 79]80 81 82 83 84]85 86 87 88 89 90
EDR Recorded
Monte Carlo Analysis
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. Case Applications

Complete basic calculations

Change in Height
Change in Distance
Super-elevation

Super-elevation at yaw

h 0.471 ft o
d 12.12 ft c= 2ot
G 3.9% ] Ad

Velocity of Mitsubishi at beginning of yaw

Gravity constant

Center of Gravity -
Radius of Travel Path

Coefficent of Friction
Super-elevation

Velocity
Velocity
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Low

g 32.2 ft/s/s

r 362.4 ft gr(u+ G)

v = l—
1— uG

0.822 - H

G 3.9% -

v 101.9 ft/s

U} 69.4 mph
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Max force per inch of damage width with no permanent damage:
Linear spring stiffness per inch of damage width:
Vehicle weight:

Damage width:

Angle of applied force:

Damage measurements:

Damage measurements:

Damage measurements:

Damage measurements:

Damage measurements:

Damage measurements:

Amount of energy dissipated with no permanent damage:
Energy dissipated:

Energy dissipated:

Barrier equivalent velocity:

Barrier equivalent velocity:

W A
S = E[SG - E(C‘ + 20+ 205 +2C, +2C; + Cg)

m G
nou

BEV=

Case Applications

Duplicate difficult calculations

B 2 2 2 2 2 2
+E(Ci +2C2 +2C2 + 2C2 +2C2 + C2 + C1C, + C,C3 + C3C4 + C4Cs + cscﬁj](l

+ (tan8)?)
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Mercedes BMW Dodge  Average
573.9 440.4 757.2 590.5
281.9 209.3 411.5 300.9
5370 5370 5370 5370
72.4 72.4 72.4 72.4

40 40 40 40
2.7 2.7 2.7 2.7
25.4 25.4 25.4 25.4
255 25.5 25.5 25.5
22.5 225 22.5 22.5
12.8 12.8 12.8 12.8
2.7 2.7 2.7 2.7
584.2 463.3 696.7 579.4
7775569| 5808091) 11154328| 8245751
647964 484008] 929527 687146
88.2 76.2 105.6 90.8
60.0 51.8 71.8 61.8
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G=_——
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Case Applications

Depict and Analyze EDR data

Reported Values Calculated Values
TRG1- | TRG6- Accelerator ABS Control
Time Time |Vehicle Speed | Pedal, % Full | Service Brake Status Steering Input | Yaw Rate |Vehicle Speed | Acceleration | Drag Factor

-4,95 5 116.8 mph 0 0 4.5° (Left) 0.00 deg/s 171.3 fps
0.0 fps? 0.00

-4.45 s 116.8 mph OFF OFF -0.49 deg/s 171.3 fps
1.8 fps? -0.05

-3.955s 117.4 mph OFF OFF 172.2 fps
0.0 fps? 0.00

345s -4.80s 117.4mph 49.5% OFF OFF 0.98degfs | 172.2fps
-3.5 fps® 0.11

-295s  -430s 116.2 mph OFF OFF -0.49 deg/s 170.5 fps
-3.5 fps® 0.11

-245s  -3.80s 115.0 mph ON OFF -0.49 deg/s 168.7 fps
-3.8 fps? 0.12

-195s -3.30s 113.7 mph ON OFF -0.49 deg/s 166.8 fps
-3.5 fps? 0.11

-145s -2.80s  112.5mph ON OFF 6.0° (Left)  0.00deg/s | 165.0fps
-3.8 fps? 0.12

0.95s -2.30s  111.2 mph ON OFF 12.0° (Left)  2.93deg/s | 163.1fps
-1.8 fps? 0.05

045s -1.80s  110.6 mph ON OFF 24.0° (Left)  6.34deg/s | 162.3fps
-9.1 fps? 0.28

1305 107.5mph 52.5° (Left) | 15.62deg/s | 157.7 fps
-51.1 fps® 1.59

©080s 901mph [ 00% T 250 (teft)  9.76deg/s | 132.2fps
-18.2 fps® 0.56
-82.2 fps® 2.55

| 0005 67.1mph 335% I G invelid 98.4 fps
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A Case Applications
Create templates

Chrysler Ford
Weight w 4285 4995 Ibs
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 |(Ibft)/s
Post-Impact momentum P’ 115267 134366 |(Ibft)/s
Delta-v (x-direction earth based) Av - x -11.7 10.1 ft/s
Delta-v (y-direction earth based) Av-y -21.5 18.4 ft/s
Delta-v total Av 24.5 21.0 ft/s
Delta-v total Av 17 14 mi/hr
Pre-impact angle e 0.0 270.0 degrees
Post-impact angle o' 307.0 292.0 degrees
Direction change A0 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)  Av - x vehicle Negative Negative |[[SAE]
Delta-v direction (lateral)  Av -y vehicle Positive Negative |[SAE]
Angle adjustment ® 118.7 -151.3 degrees
Delta-v (longitudinal)  Av - x vehicle -11.7 -18.4 ft/s
Delta-v (lateral)  Av -y vehicle 215 -10.1 ft/s
Delta-v (longitudinal)  Av - x vehicle -8.0 -12.6 mi/hr
Delta-v (lateral)  Av -y vehicle 14.6 -6.9 mi/hr
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Case Applications

Graph your findings

Degrees Pitch
N h U m O WS~ 0

) 10 20 30 40 50 60 70 80 90 100 110 230 240

@ Tractor pitch angle - Y [7] @ Trailer pitch angle - Y [°] ® Average pitch angle []

60
50

40

30 30

24
20 17 19.8

12.9

Vehicle Speed (mph)

10 12

-5 -4 -3 -2 -1 Impact

=Seconds Prior to Impact

I Calculated Impact Speed  ==@==Projected Vehicle Speed (mph) ==@®-=EDR Recorded Vehicle Speed
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gFrom Web [%Euisting Connections . Properties @ : v ie (9 n( ,? -
Refresh Stacks Currencies zl Sort Filter "~ Textto What-If Forecast | Outline
Data . E From Table/Range All~  [2) Edit Links A N& Advanced | Columns E& (53] Analysis v Sheet ~
Get & Transform Data Queries & Connections Data Types Sort & Filter Data Tools Forecast ~
[ I
File Home Insert Page Layout Formulas Data m View Help Power Pivot 17 Share LT Comments
*EE| G (olg Do Y 0DEE P E|RZ
v EE 123 vy dax - il @ -
Spelling Thesaurus Workbook Check Smart Translate MNew  Delete Previous Mext Show MNotes Protect Protect Allow Edit Unshare Hide
Statistics Accessibility ~ | Lookup Comment Comment Comment Comments - Sheet Workbook Ranges VWorkbool Ink ~
Proofing Accessibility Insights Language Camments Motes Protect Ink ~
= I
File Home Insert Page Layout Formulas Data Review Help Power Pivot ¥t Share L2 Comments
=+ - -
Default - @ @ Page Layout ~| Ruler ~| Farmula Bar q [B‘ g&\ [ New Window  E3 spit o (’?"j %[:I:
i E Arrange Al [ Hide ) )
[E] Keep €% Exit €pNew = Options B Page Break [El Custom Views | Gridlines |~| Headings Lot e Do % ) Switch Macros
Preview Selection & Freeze Panes ~ [ Unhide MM | Windows ~ =
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£ Search

File E Insert Page Layout Formulas Data Review View Help 1* Share i1 Comments

ﬁj & Calibri Junod A A = EE%%v 2 General - = % E}’ Bl insert ~ - %? /C)

Paste EB - = = lo! =0 .00 Conditional Formatas Cell 2 Delete - " Sort & Find & Anale

> B I U- 2~ A ” = = $ ~ % 9 Formatting v Table~ Styles ~ Eﬁ Format ~ 0 ¥ Filter v Select Data
Clipboard = Font [ Mumber [F] Styles Cells Editing Analysis ~
Al ad I -
| B | C | D | E | F | G | H | 1 | K | L | M | N | o} | P | Q | R | 5 |~

1

2 | Value2 Value3 -

3 | 243 53.2 82.4
] Open file

5 | Practice Addition

6 | Add the values using + sign on keyboard “ E

7 | Add the values using SUM function xcel far Recan —
8_

9 Practice Subtraction
10: Subtract value 2 from value 3 (V3-V2) ,,
11| Subtract value 3 from value 2 (V2-v3) ass or S ee .X SX
12
13 | Practice Division
14 Divide value 3 by value 2 (V3/v2)
15 | Convert value 2 from ft/s to mph
16|
17 | Practice Multiplication
18 | Multiply each of the three values (V1*v2*Vv3)
15 | Convert value 1 from mph to ft/s
20|
21 | Practice Exponents
22 | Square value 2 by multiplying (V2*v2)
23 | Square value 2 by using the carat (V242)

24_

25 | Practice Roots

26 | Take the square root of value 3 (Vv3)

27 |

28 | Count numbers in a set

29 | Count how many values are above using COUNT

30|

31| Practice Averages

32 | Find average of values 1, 2 using +and /

33 | Find average of values 1, 2, 3 using SUM and COUNT

34 | Find average of values 1, 2, 3 using AVERAGE

35

36 |

Practice150L | RecanBasic | Formatting | ReconBasicSOL | ® 4 r
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All Rights ) ) ]
Reserved Excel for Crash Reconstruction - IATAI 2021 Annual Conference - Sprindfield, IL

U7 Analytics



©
2021

Excel Interface — Workspace

p Search

File E Insert Page Layout Formulas Data Review View Help 1* Share i1 Comments

ﬁj & Calibri Junod A A = EEm‘yw 2 General - = @ @ Bl insert ~ - %? /C) @

Paste EB i = = = == (o) 0 .00 Conditional Formatas Cell EDelzts - . Sort & Find & Ane

> B I U- 2~ A ” = = $ ~ % 9 Formatting v Table~ Styles ~ @ Format ~ o ¥ Filter v Select Data

Clipboard & Font [ Mumber [ Styles Cells Editing Analysis ~
Al = e @
A | -] | C | D | E | F | G | H | ) K | L | M | N | o] | P | Q | R | 5! Z
1
2: Value2 Value3
3 | 243 53.2 82.4
4_
5 | Practice Addition
6 | Add the values using + sign on keyboard
7 | Add the values using SUM function
8_
9 | Practice Subtraction
10| Subtract value 2 from value 3 (V3-V2)
11| Subtract value 3 from value 2 (V2-v3)
12
13 | Practice Division
14 Divide value 3 by value 2 (V3/v2)
15 | Convert value 2 from ft/s to mph
16
17 | Practice Multiplication
18 | Multiply each of the three values (V1*v2*Vv3)
15 | Convert value 1 from mph to ft/s
20|
21 | Practice Exponents
22 | Square value 2 by multiplying (V2*v2)
23 | Square value 2 by using the carat (V242)
2
25 | Practice Roots
26| Take the square root of value 3 (Vv3)
27|
28| Count numbers in a set
29 | Count how many values are above using COUNT

30|

31| Practice Averages

32 | Find average of values 1, 2 using +and /

33 | Find average of values 1, 2, 3 using SUM and COUNT

34 | Find average of values 1, 2, 3 using AVERAGE

35

36

37 | I
38| a

Practice1S0L ReconBasic Formatting ReconBasicSOL | ® [4] | [
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£ Search
File E Insert Page Layout Formulas Data Review View Help 1* Share i1 Comments
& Calibri Jun WA K E=E]e. 2 General . Binset ~ | 3 ~ (@)
P@;| &~ B 7 U~|ff~|Md~ A~ | = % = 5= V $ - % 9 -0 Coﬁnal FO%ES % %Delete ) izt Fm/Cd)Bt Ae
- ¥ i = = = = == ° U 0| Fommatting v Table~ Styles~ | LS Format~ “ Filter~ Select~ | Data
Clipboard 1% Font I Alignment w Humber w Styles Cells Editing Analysis ~
A1 | b v
A A B C D E F G H I J K=
1
2_ Pavement Grass
3 f-high 0.80 f-high 0.55
4 f-low 0.70 f-low 0.45
5 d 635t d 572
—
7]
8 | Velocity Velocity Distance Acceleration Time
9 start of Skid| 54.3 mph  79.6ft/s
10 63.5 ft -25.76 ft/s? 0.94s
11 Pavement to Grass
2
13 Tree Impact| 22.0mph 32.3ftfs
“
15 | Velocity Velocity Distance Acceleration Time
16 start of Skid| 50.8 mph  74.6ft/s
17 63.5 ft 22 54 ft/s? 1.00s
18 Pavement to Grass
19 572 ft -14.49 ft/s? 1365
20 Tree Impact| 22.0mph 32.3ftfs
21
2.
23
24
25
%
27 L
28 |
— [+]
| Practicel Practice150L ReconBasic Formatting ® i [4] ] [v]
Ready i) 0 -+ 130%
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AutoSave ( ) Excel for Recon.xlsx - Saved - £ Search Andrew Thomas AT P

File Home Insert Page Layout Formulas Data Review View Help 1* Share i1 Comments

Name Box -~ FormulaBar | == -
dihe boOX . -1 FOrMula bar @ [ U eeie s

|1 Cells Editing Analysis ~
cs ~ J‘LI Velocity v
A | B , C | D | E | F | G | H ) | K=
1
2 | Pave fent Grass
3 f-high 0. L f-high 0.55
4 f-low 0.0 f-low 0.45
5 d 63 ift d 572
—
— |
Bj . Velocity Distance Acceleration Time
9 Start of Skid| 54.3 m|
10 | 63.5 ft -25.76 ft/s? 0.94s
1 'I_ Pavement to Grass a
12 572 ft -17.71 ft/s? 131s
13 Tree Impact| 22.0mph 32.3 ftfs
n _
15 | Velocity Vi 'ocity Distance Acceleration Time
16 start of Skid| 50.8 mph = 74.. fi/s
17 63.5 ft 22 54 ft/s? 1.00s
18 Pavement to Grass| 35.4 mph
19 572 ft -14.49 ft/s? 1365
20 Tree Impact
21
22 | A
2 | - \! T/
Click on “Velocity
25
26
27
28

| Practice1 Practice1SOL | ReconBasic Formatting ReconBasicSOL ® 4 r
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- ¥ P U~|Z-[a-A- Ss=s 8- % 9 ®R Formatting v Table~ Styles~ | [E{Format~ | €~ Fijterv Select~ Data
Clipboard 1% Font |1 Alignment |1 Humber |1 Styles Cells Editing Analysis ~
16 - ﬂl =D16/1.467 v
—
A B | C D E F G H J ki
1
2 | Pave fient Grass
3 f-high 0. t f-high 0.55
4 f-low 0.0 f-low 0.45
5 d 63 ift d 572
—
7
8 | Vel tity Velocity Distance Acceleration Time
9 start of Skid| 54.3 mph  79.6ft/s
10 | 63.5 ft -25.76 ft/s? 0.94s
11_ Pavement to Grass| 37.8 e
12 572 ft -17.71 ft/s? 131s
13 Tree Impact| 22.0C mph 32.3ftfs
14 |
15 eloc Velocity Distance Acceleration Time
6l e
17_ 63.5 ft -22.54 ftfs* 1.00s
18 Pavement to Grass| 35.4 mph T .0 ftfs
19 572 ft -14.49 ft/s? 1365
20 Tree Impact| 22.0mph 3231,
21
22 | \
23 [
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Clipboard & Font Alignment Mumber Styles Cells Editing Analysis ~
SUM M X « A | =D16/1.467 v
A B | C | D E F G H J (-
1
2_ Pavement Grass
3 | f-high 0.80 f-high 0.55
4 flow 070 flow  0.45
5 | d  635ft d 5721t
6_
=
8: Velocity Velocity Distance Acceleration Time
9 start of Skid| 54.3 mph  79.6ft/s
10
1 'I_ Pavement to Grass %
12 | 572 ft -17.71 ft/s? 131s
13 Tree Impact| 22.0mph  32.3ft/s
14
1 5_ Distance Acceleration Time

Gh

Start of Ski

d=D16/1.467| 74.6f/s

35.4 mph 52.0ftfs

22.0 mph 32.3ftfs

Double-click on C16
Press ESC to exit
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Save (@ Off) 2 ~ > Excel for Recon.slsy - Andrew Thomas AT 9P
File H0£ Insert Page Layout Formulas Data Review View Help 1% Share 2 Comments
X - ; Ja s | == o b 5 FH Insert ~ v A

r?g B~ = s = _%—/, = o Corﬁna\ Fo%as % Epete v | [~ SZC.Z ﬁ Ae

- ¥ B:y-|gE-|a-a- | SE=E= 8% B Formatting~ Table~ Styles~ | BEHFormat~ | €~ Fijer Select~ Date

Clipboard & Font [ Alignment [ Mumber [ Styles Cells Editing Analysis ~
c16 v Fe || =D16/1.467 v
A A B | C | D E F G H | J k|-
1

2_ Pavement Grass

3 | F-high 0.80 F-high 0.55

4 flow 0.70 flow 0.45

5 | d 6351t d  57.2ft

o

7

8 | Velocity Velocity Distance Acceleration Time

9 start of Skid| 54.3 mph  79.6ft/s
10 | 63.5 ft -25.76 ft/s 0.94s
11 Pavement to Grass
12 | 572 ft -17.71 ft/s? 131s
13 Tree Impact] 22.0 mph 32.3ftfs
1|
15 Velocity Velocity Distance Acceleration Time
@ Start of Skid| 50.8 mph | 74.6 ft/s
1?’_ 63.5ft -22.54 ftfs? 1.00s
18 Pavement to Grass
19 | 57.2 ft -14.49 ft/s? 1365
20 Tree Impact] 22.0 mph 32.3ft/fs
21|
22
2|
24
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26
27 | n
28
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| Practicel Practice1SOL ReconBasic Formatting ReconBasicSOL -’} i [4] ] [+]
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Eft ERNIRURNL @ év S=S=== - $ v % 2 M <1 Forma;ting' Tablet' Styles ~ HF‘J""‘M' ‘>" Fi\t:r' Select ~ Dat):,aZ

Clipboard ] Font ] Alignment ] Mumber ] Styles Cells Editing Analysis ~
A B % || *]
Ammcas r | ¢ | v | E | F |6 | H ] | o e | &R | s | [4
1
2
B |nsert...
4|

3

@ Delete
E’; Eename
Move or Copy...
15 |
o :
x] E View Code
18 |
19|
20
21| EE Protect Sheet...
22
2
24
»] Tab Color ?
26 |
27|
28 .
2] Hide
30
31 |
32 P
2 Unhide...
34 |
35 |
2] Select All Sheets .
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p Search

File H0£ Insert Page Layout Formulas Data Review View Help 1% Share 2 Comments

ﬁ'j 4 Calibri LA A = Ega‘yu ) General . = @ @ Elinsert - N %? /O @

Paste EB - = — [s) <0 .00 Conditional Formatas Cell E Delete ~ Sort & Find & Ane

- B I U~ 2 - A ” = E === $ MECIE R Formatting ~ Table~  Styles ~ @Formatv ‘> " Filter » Select ~ Data

Clipboard ] Font ] Alignment ] Mumber ] Styles Cells Editing Analysis ~
Al b b3 ~
4 A | 8 | ¢ | b E F G H J K L M | N | 0 | P a | R s -]
1
2: Value2 Value3

3 | 243 53.2 82.4
4_

5 | Practice Addition
6 | Add the values using +sign on keyboard
7| Add the values using SUM function
87

9 | Practice Subtraction
10| Subtract value 2 from value 3 (V3-v2)
1] Subtract value 3 from value 2 (V2-V3}
12
13| Practice Division
14 Divide value 3 by value 2 (V3/v2)
15 | Convert value 2 from ft/s to mph
16
17| Practice Multiplication
18 | Multiply each of the three values (V1¥V2¥V3)
19 Convert value 1 from mph to ft/s
20
21 | Practice Exponents
22 | Square value 2 by multiplying (V2¥V2)
23 | Square value 2 by using the carat (V2°2)
24
25 | Practice Roots
26 | Take the sguare root of value 3 (Vv3)
27|
28 | Count numbers in a set
29 | Count how many values are above using COUNT

30|

31 Practice Averages

32 | Find average of values 1, 2 using + and /

33 | Find average of values 1, 2, 3 using SUM and COUNT

34 | Find average of values 1, 2, 3 using AVERAGE

35|

36| W
— -l

3 Practicel Practice1S0L ReconBasic Formatting ReconBasicSOL CDRData CDRDataSOL | A @ [«] | D
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Formula Basics

B6 - E v
A . B | C | D . E | F | G | H . | J | K . L | M | N | o =

1

2 | Value2 Value3 -

3 | 24.3 53.2 82.4 Open fl Ie

Y|

s Practice Addition “Excel for Recon —

6 | Add the values using + sign on keyboard "

7 | Add the values using SUM function CI W k h t I

3 adsSsS WOIKSNeeL. XIisXx

9 Practice Subtraction

10_ Subtract value 2 from value 3 (V3-V2)

11 : Subtract value 3 from value 2 (V2-V3)

12

13 Practice Division -

14 Divide value 3 by value 2 (V3/v2) Ta b : Pra Ctl Ce 1

15: Convert value 2 from ft/s to mph

16

17 Practice Multiplication

18 Multiply each of the three values (V1¥V2*V3)

19: Convert value 1 from mph to ft/s

20

21 | Practice Exponents

22 | Square value 2 by multiplying (V2*Vv2)

23: Square value 2 by using the carat (V2/2)

24

25_ Practice Roots

26: Take the square root of value 3 (vVV3)

27 |

28

29 .

| Practicel | PracticelSol | ) [
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‘ Formula Basics ‘

B6 e * v K 24.3+53.2+82.4
A B C D E F G H I K -~
1
2: Value 2 Value 3
3 | 24.3 53.2 82.4
4_
5 Practice Addition
6 | 24.3+453.2+82.4 1 |Add the values using + sign on keyboard
7 Add the values using SUM function
8_
9 Practice Subtraction
10 | Subtract value 2 from value 3 (V3-V2)
11 Subtract value 3 from value 2 (V2-V3)
12 |
13 | Practice Division
14 Divide value 3 by value 2 (V3/V2)
15 Convert value 2 from ft/s to mph
16
17 Practice Multiplication
18 Multiply each of the three values (V1*V2*V3)
19 | Convert value 1 from mph to ft/s
20
21: Practice Exponents

-

Practicel | Practice1Sol | @
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Formula Basics ‘
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A B C

D E F G H I

—_—
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o el

l.D|0:|

— —
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@ |® Yo |n |~ |wiN]

8]
—

24.3 53.2

24.3+53.2+82.4

|
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Value 2 Value3

82.4

Practice Addition
Add the values using + sign on keyboard
Add the values using SUM function

Practice Subtraction
Subtract value 2 from value 3 (V3-V2)
Subtract value 3 from value 2 (V2-V3)

Practice Division
Divide value 3 by value 2 (V3/V2)
Convert value 2 from ft/s to mph

Practice Multiplication
Multiply each of the three values (V1*V2*V3)

Convert value 1 from mph to ft/s

Practice Exponents

-
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‘ Formula Basics ‘

SUM e * v f =24.3+53.2+82.4
A B C D z g G - | K =
1
2: Value2 Value3
3 24.3 53.2 82.4
4
5 Practice Addition
6 | =24.3+453.2+82.41 |Add the values using + sign on keyboard
7 Add the values using SUM function
8_
Q Practice Subtraction

Add “="sign
12
13
14
15 |
16 |
17 |
18 |
19 |
20 |
21

Subtract value 2 from value 3 (V3-V2)
Subtract value 3 from value 2 (V2-V3)

Practice Division
Divide value 3 by value 2 (V3/V2)
Convert value 2 from ft/s to mph

Practice Multiplication
Multiply each of the three values (V1*V2*V3)

Convert value 1 from mph to ft/s

Practice Exponents

-

Practicel | PracticelSol | )
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Formula Basics

Correct! But wait?... j

Add the values using + sign on keyboard

Multiply each of the three values (V1*V2*V3)

B7 & Fe
A B C D | E
1 |
2 Value 2 Value 3
3 24.3 53.2 82.4
4
5 | Practice Addition
6 159.9
7 Add the values using SUM function
8_
9 Practice Subtraction
10 | Subtract value 2 from value 3 (V3-V2)
11 Subtract value 3 from value 2 (V2-V3)
12
13 | Practice Division
14 Divide value 3 by value 2 (V3/V2)
15 | Convert value 2 from ft/s to mph
16 |
17 Practice Multiplication
18 |
19 | Convert value 1 from mph to ft/s
20 |
21 | Practice Exponents
_-__M PracticeiSol | I I
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. Formula Basics ‘

-

B6 - f =24.3+53.2+82.4
A B  C D = F G H | K~
1
2: Value 2 Value 3
3 24.3 53.2 100
4
5 | Practice Addition
6 159.9 Add the values using + sign on keyboard
7 Add the values using SUM function
8_
9 Practice Subtraction
10 | Subtract value 2 from value 3 (V3-V2)
11 Subtract value 3 from value 2 (V2-V3)
12 |
13 | Practice Division
14 Divide value 3 by value 2 (V3/V2)
15 | Convert value 2 from ft/s to mph
16 |
17 Practice Multiplication
18 | Multiply each of the three values (V1*V2*V3)
19 | Convert value 1 from mph to ft/s
20 |
21 | Practice Exponents
_-__M Practiceisol | & I I G »
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Formula Basics ‘

e X v =24.3+53.2+82.4
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Value 2 Value3

24.3 53.2

=24.3+53.2+82.4

|
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100

Practice Addition
Add the values using + sign on keyboard
Add the values using SUM function

Practice Subtraction
Subtract value 2 from value 3 (V3-V2)
Subtract value 3 from value 2 (V2-V3)

Practice Division
Divide value 3 by value 2 (V3/V2)
Convert value 2 from ft/s to mph

Practice Multiplication
Multiply each of the three values (V1*V2*V3)

Convert value 1 from mph to ft/s

Practice Exponents

-
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‘ Formula Basics
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Formula Basics

| sum e | . | X v k& || =B3+C3+D3 V|
4 A B C D | E | F G | H 01 3 | kA
1
3 24.3 53.2 82.4
4
5 Practice Addition
6| =B3+C3+4D3 I |Add the values using + sign on keyboard
7 Add the values using SUM function
8 |
9 Practice Subtraction
10 Subtract value 2 from value 3 (V3-V2)
11 Subtract value 3 from value 2 (V2-V3)
12
13 | Practice Division
14 Divide value 3 by value 2 (V3/V2)
15 Convert value 2 from ft/s to mph R
16
17 Practice Multiplication
18 Multiply each of the three values (V1*V2*V3)
19 Convert value 1 from mph to ft/s
20 |
21 Practice Exponents
_TM Practiceisol | & I I I ‘ J-E |<‘| | EE
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‘ Formula Basics

3 YouTube
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https://youtube.com/playlist?list=PL4mqQQWlcaHa13ZF5IDJJU3Kicwn5baHq

SUM

X « F || =Sum(B3:D3)

B

C

Formula Basics

D E F G

0 ~ & v kW=

©
2021

All Rights
Reserved

Value 2 Value3

24.3 53.2 82.4
Practice Addition
159.9 Add the values using + sign on keyboard
=SUM(B3:D3) [ |Add the values using SUM function

Practice Subtraction
Subtract value 2 from value 3 (V3-V2)
Subtract value 3 from value 2 (V2-V3)

Practice Division
Divide value 3 by value 2 (V3/V2)
Convert value 2 from ft/s to mph

Practice Multiplication
Multiply each of the three values (V1*V2*V3)

Convert value 1 from mph to ft/s

Practice Exponents

=sum(

Click & Drag
Selection

)
ENTER

-

Practicel Practice15ol |
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‘ Formula Basics ‘

-

c3 e * v k& =03-C3
A B C D E F G H I K -
1
2: = Value 2 Value 3
3 243 | 532 82.4
4 |
5 | Practice Addition
6 159.9 Add the values using + sign on keyboard
7 159.9 Add the values using SUM function
8_
9 Practice Subtraction
10 | =D3-C3 Subtract value 2 from value 3 (V3-V2)
11 Subtract value 3 from value 2 (V2-V3)
12 |
13 | Practice Division
14 Divide value 3 by value 2 (V3/V2)
15 | Convert value 2 from ft/s to mph
16 |
17 Practice Multiplication
18 | Multiply each of the three values (V1*V2*V3)
19 | Convert value 1 from mph to ft/s
20 |
21 | Practice Exponents
_-__M PracticeiSol | I I G »
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‘ Formula Basics ‘

-

D3 e * v k& =C3-D3
A B C D E F G H I K -
1
2: Value 2 Value 3
3 24.3 53.2 824 %
4
5 | Practice Addition
6 159.9 Add the values using + sign on keyboard
7 159.9 Add the values using SUM function
8_
9 Practice Subtraction
10 29.2 Subtract value 2 from value 3 (V3-V2)
11| =C3-D3 Subtract value 3 from value 2 (V2-V3)
12 |
13 | Practice Division
14 Divide value 3 by value 2 (V3/V2)
15 | Convert value 2 from ft/s to mph
16 |
17 Practice Multiplication
18 | Multiply each of the three values (V1*V2*V3)
19 | Convert value 1 from mph to ft/s
20 |
21 | Practice Exponents
_-__M PracticeiSol | I I G »
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B12

Formula Basics ‘

- Fe

A B

C

D E F G H I

—_—

na

[U8)

-\I|<’.'h L.n|-h

l.D|0:|

— —
el

N—\—t—t—t—t—i—t_\
e |® N |n |~ wN]

8]
—

24.3

159.9
159.9

29.2
-29.2

|

53.2

Value 2 Value3

82.4

Practice Addition
Add the values using + sign on keyboard
Add the values using SUM function

Practice Subtraction
Subtract value 2 from value 3 (V3-V2)
Subtract value 3 from value 2 (V2-V3)

Practice Division
Divide value 3 by value 2 (V3/V2)
Convert value 2 from ft/s to mph

Practice Multiplication
Multiply each of the three values (V1*V2*V3)

Convert value 1 from mph to ft/s

Practice Exponents

-

Practicel Practice15ol |
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‘ Formula Basics

c3 e X v f =D3/C3 v
A B C D E F G H I J K -

1

2 = Value 2 Value 3

3 243 |& 53.2 82.4

. :

5 Practice Addition

6 159.9 Add the values using + sign on keyb

7 159.9 Add the values using SUM function

8

9 Practice Subtraction

10 29.2 Subtract value 2 from value 3 (V3-V

11 -29.2 Subtract value 3 from value 2 (V2-V

12

13 Practice Division

14 =D3/C3 Divide value 3 by value 2 (V3/V2)

15 Convert value 2 from ft/s to mph

16

17 Practice Multiplication

18 Multiply each of the three values (V1*V2*V3)

19 Convert value 1 from mph to ft/s

20

21 Practice Exponents

|

Practicel Practice15ol | [ 3
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. Formula Basics

B15 e F w
A B C D z g G - | J K =
1
z | Value 2 Value 3
3 | 24.3 53.2 82.4 fps = 1.467 x mph
4 fps
5 Practice Addition mPh —
. , _ 1.467
6 159.9 Add the values using + sign on keyboard
7 159.9 Add the values using SUM function
8_
9 Practice Subtraction
10 | 29.2 Subtract value 2 from value 3 (V3-V2)
11 -29.2 Subtract value 3 from value 2 (V2-V3)
12 |
13 | Practice Division
14 1.54887218 Divide value 3 by value 2 (V3/V2)
15 | Convert value 2 from ft/s to mph R
16 |
17 Practice Multiplication
18 | Multiply each of the three values (V1*V2*V3)
19 | Convert value 1 from mph to ft/s
20 |
21 | Practice Exponents
_-‘_M Practice1Sol | @ I I o T |<‘| ] EE
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B15

Formula Basics

= X v kK

A | B

=C3/1.467

| C

D . 2 G

Bl el il el el

—
—Y

—0
N

—
w

-
~

-
un

—)
[s)}

—
~J

-
[0e]

—0
Ko}

P
o

8]
—

Value 2 Value3

243 > 53.2 82.4
Practice Addition
159.9 Add the values using + sign on keyboard
159.9 Add the values using SUM function
Practice Subtraction
29.2 Subtract value 2 from value 3 (V3-V2)
-29.2 Subtract value 3 from value 2 (V2-V3)
Practice Division
1.54887218 Divide value 3 by value 2 (V3/V2)
=C3/1.467 Convert value 2 from ft/s to mph

|

Practice Multiplication

Multiply each of the three values (V1*V2*V3)

Convert value 1 from mph to ft/s

Practice Exponents

e

frs = 1.467 x mph

fps

mph = 1767

Practicel | PracticelSol | )
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B15

Formula Basics ‘

7 f =C3/1.467

A B C

D E F G H I

—_—

na

[U8)

o

. un

~l

l.D|0:|

— —
el

— —
@™

-
~

-
un

—)
[s)}

—
~J

-
[0e]

—0
Ko}

P
o

8]
—

24.3 53.2

159.9
159.9

29.2
-29.2

1.54887218

36.26448534

|

© | All Rights
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Value 2 Value3

82.4

Practice Addition
Add the values using + sign on keyboard
Add the values using SUM function

Practice Subtraction
Subtract value 2 from value 3 (V3-V2)
Subtract value 3 from value 2 (V2-V3)

Practice Division
Divide value 3 by value 2 (V3/V2)
Convert value 2 from ft/s to mph

Practice Multiplication
Multiply each of the three values (V1*V2*V3)

Convert value 1 from mph to ft/s

Practice Exponents

-

Practicel | PracticelSol | )
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‘ Formula Basics

D3 e X v f =B3*C3*D3 w7
A B C D E F G H I J K -

1

2 Value 2 Value 3

3 24.3 53.2 2.4

4

5 Practice Addition

6 159.9 Add the values using + sign on keyb

7 159.9 Add the values using SUM function

8

9 Practice Subtraction

10 29.2 Subtract value 2 from value 3 (V3-VE€

11 -29.2 Subtract value 3 from value 2 (V2-V

12

13 Practice Division

14 1.54887218 Divide value 3 by value 2 (V3/V2)

15 36.26448534 Convert value 2 from ft/s to mph

16

17 Practice Multiplication

18 =B3*C3*D3 Multiply each of the three values (V1*V2*V3)

19 Convert value 1 from mph to ft/s

20

21 Practice Exponents

) Practicel | PracticelSol ) - I - . S ._: » -
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. Formula Basics

B19 e F v
A B C D z g G - | J K =
1
z | Value 2 Value 3
3 | 24.3 53.2 82.4 fps = 1.467 x mph
4 fps
5 Practice Addition mPh —
. , _ 1.467
6 159.9 Add the values using + sign on keyboard
7 159.9 Add the values using SUM function
8_
9 Practice Subtraction
10 | 29.2 Subtract value 2 from value 3 (V3-V2)
11 -29.2 Subtract value 3 from value 2 (V2-V3)
12 |
13 | Practice Division
14 1.54887218 Divide value 3 by value 2 (V3/V2)
15 | 36.26448534 Convert value 2 from ft/s to mph R
16 |
17 Practice Multiplication
18 106523.424 Multiply each of the three values (V1*V2*V3)
19 | & Convert value 1 from mph to ft/s
20 |
21 | Practice Exponents
_-‘_M Practice1Sol | @ I I o T |<‘| ] EE
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B19

Formula Basics

e X v K =B3*1.467

A | B | C

D . 2 G

Bl el il el el

—
—Y

—0
N

—
w

-
~

-
un

—)
[s)}

—
~J

-
[0e]

-
Ko}

P
o

8]
—

Value 2 Value3

243 53.2 82.4
Practice Addition
159.9 Add the values using + sign on keyboard
159.9 Add the values using SUM function
Practice Subtraction
29.2 Subtract value 2 from value 3 (V3-V2)
-29.2 Subtract value 3 from value 2 (V2-V3)
Practice Division
1.54887218 Divide value 3 by value 2 (V3/V2)
36.26448534 Convert value 2 from ft/s to mph
Practice Multiplication
106523.424 Multiply each of the three values (V1*V2*V3)
=B3*1.467 Convert value 1 from mph to ft/s

|

© | All Rights
2021 | Reserved

Practice Exponents

e

frs = 1.467 x mph

fps

mph = 1767

Practicel | PracticelSol | )
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‘ Formula Basics ‘

B20 & Fe
A B C D E F G H I K -~
1
2: Value 2 Value 3
3 24.3 53.2 82.4
4
5 | Practice Addition
6 159.9 Add the values using + sign on keyboard
7 159.9 Add the values using SUM function
8_
9 Practice Subtraction
10 | 29.2 Subtract value 2 from value 3 (V3-V2)
11 -29.2 Subtract value 3 from value 2 (V2-V3)
12
13 | Practice Division
14 1.54887218 Divide value 3 by value 2 (V3/V2)
15 | 36.26448534 Convert value 2 from ft/s to mph
16 |
17 Practice Multiplication
18 | 106523.424 Multiply each of the three values (V1*V2*V3)
19 35.6481 Convert value 1 from mph to ft/s
20 |
21 | Practice Exponents

-

Practicel | PracticelSol | )
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Formula Basics

[+]

[+]

c3 e * v k& =C3*C3
A B C D z g G - | J K
1
2: _ Value 2 | Value 3
3 243 | 5324 824
4 |
2£ Practice Exponents
22 | =C3*C3 Square value 2 by multiplying (V2*V2)
23 Square value 2 by using the carat (V2/2)
2.
25 | Practice Roots
26 Take the square root of value 3 (VV3)
27 |
28 Count numbers is a set
29 Count how many values are above using
30 |
31 Practice Averages
32 Find average of values 1, 2 using + and /
33 Find average of values 1, 2, 3 using SUM and COUNT
34 Find average of values 1, 2, 3 using AVERAGE
35
36 |
37|
e [ @ & n
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Formula Basics

-

c3 e X v f =C3n2
A B C D E F G H I K -~

1

2 Value 2 Value 3

3 24.3 53.2 = 824

4

21 Practice Exponents

22 2830.24 Square value 2 by multiplying (V2*

23 =C3"2 Square value 2 by using the carat (

24

25 Practice Roots

26 Take the square root of value 3 (VVi¥,

27

28 Count numbers is a set
29 Count how many values are above
30
31 Practice Averages
32 Find average of values 1, 2 using + a
33 Find average of values 1, 2, 3 using SUM and COUNT
34 Find average of values 1, 2, 3 using AVERAGE
35
36
37

0 e [® « »
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. Formula Basics ‘

B24 e F v
A | B C D E F G H I J K -~
1
2: Value 2 Value 3
3 24.3 53.2 82.4
4
2'E Practice Exponents
22 2830.24 Square value 2 by multiplying (V2*V2)
23 2830.24 Square value 2 by using the carat (V2/2)
24|
25 | v Practice Roots
26 Take the square root of value 3 (VV3)
27 |
28 Count numbers is a set
29 Count how many values are above using
30 |
31 Practice Averages
32 Find average of values 1, 2 using + and /
33 Find average of values 1, 2, 3 using SUM and COUNT
34 Find average of values 1, 2, 3 using AVERAGE
35
36 |
37|
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. Formula Basics ‘

-

D3 - X « f | =sqrt{D3
A B D z g G - | K =
1
2: Value 2 Value 3
3 24.3 53.2 824
4
2'E Practice Exponents
22 2830.24 Square value 2 by multiplying (V2*V2)
23 2830.24 Square value 2 by using the carat (V2/2)
2.
25 Practice Roots
26 | =sqrt(D3 Take the square root of value 3 (VV3)
27 SCRT(number)
2EE Count numbers is a set
29 Count how many values are above using
30 |
31 Practice Averages
32 Find average of values 1, 2 using + and /
33 Find average of values 1, 2, 3 using SUM and COUNT
34 Find average of values 1, 2, 3 using AVERAGE
35
36 |
37|
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. Formula Basics ‘

B27 e F v
A B C D z g G - | J K =
1
2: Value 2 Value 3
3 | 24.3 53.2 82.4
4_
2'E Practice Exponents
22 2830.24 Square value 2 by multiplying (V2*V2)
23 2830.24 Square value 2 by using the carat (V2/2)
2.
25 | Practice Roots
26 9.077444574 Take the square root of value 3 (VV3)
27|
28 Count numbers in a set
29 Count how many values are above using COUNT
30
31 | Practice Averages
32 Find average of values 1, 2 using + and /
33 Find average of values 1, 2, 3 using SUM and COUNT
34 Find average of values 1, 2, 3 using AVERAGE
35
36
37|
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B3

Formula Basics ‘

X ' Jf || =count(B3:D3

-

A B C D E F G H I K -~
1
2: Value 2 Value 3
3 i 243 53.2 82.4 o
4 |
21: Practice Exponents
22 2830.24 Square value 2 by multiplying (V2*V2)
23 2830.24 Square value 2 by using the carat (V2/2)
2.
25 | Practice Roots
26 9.077444574 Take the square root of value 3 (VV3)
27 |
28 Count numbers in a set
29 =count(B3:D3 Count how many values are above using COUNT
30_ COUNT{value1, [value], ...)
31: Practice Averages
32 Find average of values 1, 2 using + and /
33 Find average of values 1, 2, 3 using SUM and COUNT
34 Find average of values 1, 2, 3 using AVERAGE
35
36 |
37|
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. Formula Basics ‘

B30 e F v
A B C D E F G H I J K -~
1
2: Value 2 Value 3
3 24.3 53.2 82.4
4
2'E Practice Exponents
22 2830.24 Square value 2 by multiplying (V2*V2)
23 2830.24 Square value 2 by using the carat (V2/2)
2.
25 | Practice Roots
26 9.077444574 Take the square root of value 3 (VV3)
27 ¥
28 Count numbers in a set
29 3 Count how many values are above using COUNT
30
31 Practice Averages
32 Find average of values 1, 2 using + and /
33 Find average of values 1, 2, 3 using SUM and COUNT
34 Find average of values 1, 2, 3 using AVERAGE
35
36 |
37|
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Formula Basics ‘

[+]

B32 ~ Fe
4 A B c D E F G H | K =
1
2: Value 2 Value 3
3 24.3 53.2 82.4
4
2£ Practice Exponents
22 2830.24 Square value 2 by multiplying (V2*V2)
23 2830.24 Square value 2 by using the carat (V2/2)
2.
25 | Practice Roots
26 9.077444574 Take the square root of value 3 (VV3)
27 |
28 Count numbers in a set
29 3 Count how many values are above using COUNT
30 |
31 Practice Averages
32 | Find average of values 1, 2 using + and /
33 Find average of values 1, 2, 3 using SUM and COUNT
34 Find average of values 1, 2, 3 using AVERAGE
35
36 |
37|
T il | @ F ]
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Formula Basics ‘

[+]

B32 - X K || =B3C32
4 A B Cc D E F G H K =
1
2: Value 2 Value 3
3 24.3 53.2 82.4
4
2£ Practice Exponents
22 2830.24 Square value 2 by multiplying (V2*V2)
23 2830.24 Square value 2 by using the carat (V2/2)
2.
25 | Practice Roots
26 9.077444574 Take the square root of value 3 (VV3)
27 |
28 Count numbers in a set
29 3 Count how many values are above using COUNT
30 |
31 Practice Averages
32| =B3+C3/2] I Find average of values 1, 2 using + and /
33 Find average of values 1, 2, 3 using SUM and COUNT
34 Find average of values 1, 2, 3 using AVERAGE
35
36 |
37|
T il | @ F ]
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‘ Formula Basics ‘

ORDER OF OPERATIONS

The order of operations tells you the sequence to follow when
you are performing operations in a mathematical expression.

F

] 3

Parentheses Exponents Add or Subtract

X or+ duor =m

https://science.howstuffworks.com/math-concepts/PEMDAS.htm
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Formula Basics

ORDER OF OPERATIONS

The order of operations tells you the sequence to follow when

- V1 + V2/2 you are performing operations in a mathematical expression.

— V 1 + E— Parentheses Exponents \‘L“ or Divide

© | Al Rights ‘ . Collision
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Formula Basics

Vl + VZ TgrlirDof oEpeRrotignEls yco?rI:e EcﬁenAoa-!;lfcﬁgwl:IheSn

you are performing operations in a mathematical expression.

: P

]
(V 1 + V 2) Parentheses Exponents |[Mulfiply or

2

= (V1 +V2)/2
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Formula Basics ‘

-

B32 - X « & | =(B3+c3)l2
A B D z g G - K =
1
2: Value 2 Value 3
3 24.3 53.2 82.4
4
2'E Practice Exponents
22 2830.24 Square value 2 by multiplying (V2*V2)
23 2830.24 Square value 2 by using the carat (V2/2)
2.
25 | Practice Roots
26 9.077444574 Take the square root of value 3 (VV3)
27 |
28 Count numbers in a set
29 3 Count how many values are above using COUNT
30 |
31 Practice Averages
32| =(B3+C3)/2 I Find average of values 1, 2 using + and /
33 Find average of values 1, 2, 3 using SUM and COUNT
34 Find average of values 1, 2, 3 using AVERAGE
35
36 |
37|
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. Formula Basics ‘

B33 e F v
A B D z g G - | J K =
1
2: Value 2 Value 3
3 24.3 53.2 82.4
4
2'E Practice Exponents
22 2830.24 Square value 2 by multiplying (V2*V2)
23 2830.24 Square value 2 by using the carat (V2/2)
2.
25 | Practice Roots
26 9.077444574 Take the square root of value 3 (VV3)
27 |
28 Count numbers in a set
29 3 Count how many values are above using COUNT
30 |
31 Practice Averages
32 38.75 Find average of values 1, 2 using + and /
33 | Find average of values 1, 2, 3 using SUM and COUNT
34 Find average of values 1, 2, 3 using AVERAGE
35
36 |
37|
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‘ Formula Basics ‘

-

B3 - X & F | =sum(B3:D3)/count(B3:D3)
A B C D E F G H K -~
1
2: Value 2 Value 3
3 24.3 53.2 82.4
4.
21: Practice Exponents
22 2830.24 Square value 2 by multiplying (V2*V2)
23 2830.24 Square value 2 by using the carat (V2/2)
2.
25 | Practice Roots
26 9.077444574 Take the square root of value 3 (VV3)
27 |
28 Count numbers in a set
29 3 Count how many values are above using COUNT
30 |
31 Practice Averages
32 38.75 Find average of values 1, 2 using + and /
33 |rsum(B3:D3)/count(B3:D3) ige of values 1, 2, 3 using SUM and COUNT
34 Find average of values 1, 2, 3 using AVERAGE
35
36 |
37|
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‘ Formula Basics ‘

-

B3 - X & f | =average(B3:D3
A B C D E F G H K -~
1
2: Value 2 Value3
3 | 243 53.2 82.4
4 |
21: Practice Exponents
22 2830.24 Square value 2 by multiplying (V2*V2)
23 2830.24 Square value 2 by using the carat (V2/2)
2.
25 | Practice Roots
26 9.077444574 Take the square root of value 3 (VV3)
27 |
28 Count numbers in a set
29 3 Count how many values are above using COUNT
30 |
31 Practice Averages
32 38.75 Find average of values 1, 2 using + and /
33 53.3 Find average of values 1, 2, 3 using SUM and COUNT
34 =average(B3:D3 I |Find average of values 1, 2, 3 using AVERAGE
35_ AVERAGE(number1, [number2], ...)
6|
37|
M : :
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‘ Formula Basics ‘

B35 e F v
A B C D E F G H I J K -~
1
2: Value 2 Value 3
3 24.3 53.2 82.4
4
21: Practice Exponents
22 2830.24 Square value 2 by multiplying (V2*V2)
23 2830.24 Square value 2 by using the carat (V2/2)
2.
25 | Practice Roots
26 9.077444574 Take the square root of value 3 (VV3)
27 |
28 Count numbers in a set
29 3 Count how many values are above using COUNT
30 |
31 Practice Averages
32 38.75 Find average of values 1, 2 using + and /
33 53.3 Find average of values 1, 2, 3 using SUM and COUNT
34 53.3 Find average of values 1, 2, 3 using AVERAGE
35 |
36 |
37|
0 e [® « 0
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. Excel Crash Recon Basics ‘

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 tra\;eéliﬁig when it left the pavement?
How fast was the BMW traveling at the start of the skid
How long was the BMW skidding?
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Excel Crash Recon Basics

Al & 5 A
A A B | C | D | E F | G | H A
1
2 Pavement

3 f-high f-high

4 f-low f-low
5 d ft d ft
6
7 |
8 Velocity Velocity Distance  Acceleration Time
9 | mph ft/s ft ft/s/s s
10 Start of Skid
W
i Pavement to Grass
13
14
15 |
16
17
18 |
19
21 L
21 =

| Practicel ‘ Practice1SOL | ReconBasic | ReconBasicSOL | *® i 4] ]

© | All Right isi
2021 Rese'?veﬁ Excel for Crash Reconstruction - IATAI 2021 Annual Conference - Springfield, IL -AC,%UL%Lon



©
2021

All Rights
Reserved

Excel Crash Recon Basics

Pavement
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

Pavement to Grass

| Practicel ‘ Practice150L ReconBasic ReconBasicSOL | *® i (4]
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Excel Crash Recon Basics

F11 i X W & || =C3*-322 v
A A B | C | D | E | F G Ho -
,

? Pavement
3| fhigh| 08 | fhigh  0.55
4 f-low 07 f-low 0.45
5 d 63.5 ft d 57.2 ft
6|
7 |
8 Velocity Velocity Distance  Acceleration Time
9 mph ft/s ft ft/s/s s

10 Start of Skid

=C3%-32.2 1

E Pavement to Grass

21 =]
| Practicel ‘ Practice1SOL | ReconBasic | ReconBasicSOL | *® i 4] ]

[
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Excel Crash Recon Basics

i X« & || =F3%322 v

13
A A B | C | D | E | F | G H -

Pavement
f-high 0.8
f-low 0.7
d 63.5 ft

Lt

Velocity Velocity Distance  Acceleration Time

mph ft/s ft ft/s/s s

Start of Skid

63.5

-25.76

=F3%-32.2

12 Pavement to Grass

57.2

21 =

| Practicel ‘ Practice1SOL | ReconBasic | ReconBasicSOL | *® i 4] ]
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Excel Crash Recon Basics

G15 & 5 A
A A B | C | D | E F G H A
,

? Pavement
3 f-high 0.8 f-high 0.55
4 f-low 0.7 f-low 0.45
5 d 63.5 ft d 57.2 ft
6
7]

8 Velocity Velocity Distance  Acceleration Time

9 mph ft/s ft ft/s/s s

10 Start of Skid

E Pavement to Grass

21 =

| Practicel ‘ Practice1SOL | ReconBasic | ReconBasicSOL | *® i 4] ]
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Excel Crash Recon Basics

D14 i X & & || =C1a*1467
A A B | C D | E F G H -
,

? Pavement
3 f-high 0.8 f-high 0.55
4 f-low 0.7 f-low 0.45
5 d 63.5 ft d 57.2 ft
6
7]

8 Velocity Velocity Distance  Acceleration Time

9 mph ft/s ft ft/s/s s

10 Start of Skid

E Pavement to Grass

Tree Impact| 22 [=C14*1.467 I

21 =

| Practicel ‘ Practice1SOL | ReconBasic | ReconBasicSOL | *® i 4] ]
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A
1
2 | Pavement
3 | f-high 0.8 f-high 0.55
4 f-low 0.7 f-low 0.45
5 d 63.5 ft d 57.2 ft
6
7
8 Velocity Velo Distance  Acceleration Time
9 mph ft/; ft ft/s/s s
10 Start of Skid
11 | - 63.5 -25.76
12 | Pavement to Grass _ _
13 | " 57.2 -17.71
14 Tree Impact 22 32.274
15 L
Bl
]
18 |
B
e
21

| Practicel ‘ Practice150L ReconBasic ReconBasicSOL | *® i (4]
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Excel Crash Recon Basics

V; = \/vez — 2ad

v; = sqrt(v? — 2ad)

v; = sqre((veé) — (2ad))

v; = sqrt((v,"2) — (2ad))
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3 YouTube

= sqrt((ve"2) — (2ad))
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Excel Crash Recon Basics

SUM v i | X« f || =SQRT((D14%2)-(2*F13*E13))
A A B | C D | E F G H -
]
? Pavement
3| f-high 0.8 f-high 0.55
4 f-low 0.7 f-low 0.45
5 d 63.5 ft d 57.2 ft
&
7 |
8 Velocity Velocity Distance  Acceleration Time
9 mph ft/s ft ft/s/s
10 Start of Skid
F
E Pavement to Grass =SQRT((D14’\2)-(2*F13*ElB))‘
= i
14
15
16
7] — A
o v =sqrt((v,"2) — (2ad))
19
EE L
21 =
_ | Practicel | PracticeSOL | ReconBasic | ReconsasicsoL | (@ i [4] ] L.
2(§©21 élésReI?\,hetz Excel for Crash Reconstruction - IATAI 2021 Annual Conference - Springfield, IL .AC,%U!%O”
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e || =SQRT((D1472)-(2*F13*E13))

A A B | C D | E F G
,
2 | Pavement
3 | f-high 0.8 f-high 0.55
4 f-low 0.7 f-low 0.45
5 d 63.5 ft d 57.2 ft
6
7 |
8 Velocity Velocity Distance  Acceleration Time
9 mph ft/s ft ft/s/s s
10 Start of Skid
BB
12|
13
14
15 |
Bl
]
18 |
B
e
21

| Practicel ‘ Practice150L ReconBasic ReconBasicSOL | *® i (4]
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3 YouTube

All Right _ - ¢  Collision
2(?21 ‘ Rese'?vez I;x(lb Excel for Crash Reconstruction - IATAI 2021 Annual Conference - Springdfield, IL ® -Enmytics


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

Excel Crash Recon Basics

SUM T i X« & || =SQRT({D1272)-(2*F11*E11})

A A | B | C | D E F G H A

1

2 | Pavement Grass

3 | f-high 0.8 f-high 0.55

4 f-low 0.7 f-low 0.45

5 d 63.5 ft d 57.2 ft

3

77

8 Velocity Velocity Distance  Acceleration Time

9 mph ft/s ft ft/s/s s

@ Start of Skid[=SQRT((D12/2)-(2*F11*E11))

1 _ | 635

12 | Pavement to Grass | 55.38623544 |

13

14 Tree Impact

15|

16

17 | . A

o v; =sqrt((v,"2) — (2ad))

S

20 | B

21 =

| Practicet | Practice1SOL | ReconBasic | ReconsasicsOL | i [4] ] D
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Excel Crash Recon Basics

D10 - Fe || =SQRT({D1272)-(2*F11*E11)) i
A A B | C D | E F G H -
1
2 | Pavement
3 | f-high 0.8 f-high 0.55
4 f-low 0.7 f-low 0.45
5 d 63.5 ft d 57.2 ft
6
7
8 Velocity Velocity Distance  Acceleration Time
9 mph ft/s ft ft/s/s s
10 Start of Skid 79.61881107
L]
=]

E
14
.
19
L]
-
S
20| L
21 =
| Practicel | PracticeSOL | ReconBasic | ReconsasicsoL | (@ i [4] ] D
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SUM X K || =D12/1.467

A A B | C D | E F G
1

? Pavement

3 f-high 0.8 f-high 0.55

4 f-low 0.7 f-low 0.45

5 d 63.5 ft d 57.2 ft

6

7 |

8 Velocity Velocity Distance  Acceleration Time
9 mph ft/s ft ft/s/s s
10 Start of Skid| 54.27322 79.61881107

.F

E Pavement to Grass =D12/1.467| I | 55.38623544:

13

14

15 |

16

17

18 |

19

20

21

| Practicel ‘ Practice150L ReconBasic ReconBasicSOL | *® i (4]
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Excel Crash Recon Basics

G11 & 5 A
A A B | C | D | E F G H A
,

? Pavement
3 f-high 0.8 f-high 0.55
4 f-low 0.7 f-low 0.45
5 d 63.5 ft d 57.2 ft
6
7]

8 Velocity Velocity Distance  Acceleration Time

9 mph ft/s ft ft/s/s s

10 Start of Skid| 54.27322 79.61881107

37.75476172 55.38623544

E Pavement to Grass

21 =]
| Practicel ‘ Practice1SOL | ReconBasic | ReconBasicSOL | *® i 4] ]

[
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Excel Crash Recon Basics

(ve o vi)
a

t =

t = (Ve —vi)/a
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3 YouTube
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SUM X v A& || =(D14-D12)/F13

A A | B | C | D E F G
1

? Pavement

3| f-high 0.8 f-high 0.55

4 f-low 0.7 f-low 0.45

5 d 63.5 ft d 57.2 ft

6 |

7

8 Velocity Velocity Distance  Acceleration Time
9 | mph ft/s ft ft/s/s s
10 Start of Skid| 54.27322 79.61881107

F
‘I_? Pavement to Grass| 37.75476172 | 55.38623544 .
13| =(D14-D12)/F13
14 !

15 |

Bl

17 —_— — .

8] t = (ve —vy)/a

19|

20

21

I+]

| Practicel ‘ Practice1SOL | ReconBasic | ReconBasicSOL | *® i 4] J
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SUM X « A& || =(D12-D10)/F11
A A | B | C | D E F G
1
? Pavement
3| f-high 0.8 f-high 0.55
4 f-low 0.7 f-low 0.45
5 d 63.5 ft d 57.2 ft
6
7 |
8 Velocity Velocity Distance  Acceleration Time
9 | mph | ft/s | ft ft/s/s s
10 Start of Skid| 54.27322 |79.61881107
11| . ] =(D12-D10)/F11]
12| Pavement to Grass| 37.75476172 | 55.38623544 !
13 -17.71 1.305038703
14
15|
16
17 e —_— .
o t = (Ve —vi)/a
19
20
21

I+]

| Practicel ‘ Practice1SOL | ReconBasic | ReconBasicSOL | *® i 4] J
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Excel Crash Recon Basics

‘ G11 £ || =(D12-D10)/F11
A A B | C | D | E F G
1
? Pavement
3 f-high 0.8 f-high 0.55
4 f-low 0.7 f-low 0.45
5 d 63.5 ft d 57.2 ft
6
7 |
8 Velocity Velocity Distance  Acceleration Time
9 mph ft/s ft ft/s/s s
10 Start of Skid| 54.27322 79.61881107
‘F -25.76 0.940705576
‘E Pavement to Grass
13 | -17.71 1.305038703
14
15 |
16
17
18 |
19
20
21

I+]

| Practicel ‘ Practice150L ReconBasic ReconBasicSOL | *® i (4]
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Why bother?

©
2021

Formatting

Professional appearance
Uniform number of decimals
Simplification

Readability
A B C D E F G
1
2 Pavement Grass
3 f-high 0.8 f-high 0.55
4 f-low 0.7 f-low 0.45
5 d 63.5 ft d 57.2 ft
6
7
8 Velecity Velecity Distanee Acceleration Time
9 mph ft/s
18 star of skidl 8227318 | 79.818811687
11
}j b3y [as3l 34-49748145 | 88-38853247 |
13
1%
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How to display units following the calculated value:
1. Select cells General .

0
.00

. Select the dropdown in Number ¥ = % 2
Mumber

. Select "Number” category
. Then select "Custom” category

vl A W N

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

All Right isi
Rese'?veZ Excel for Crash Reconstruction - IATAI 2021 Annual Conference - Springfield, IL :N -E&Ut'i%!;on
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A \

Entering custom characters:

Windows+Period SRR
© N Q
D % LOv OO @
mher VOO HdOP®O A
& 2 0 "RRLA BB IO
Symbols e 2@ Q®We@O@ Qs
© 0 Q e e 2 @ IR FESDE D
A a A & H n K * * * v u wn o« P 0O O @& 2 p & O
B B E & © 8 A Y% % o 31 & o IV T
r v z ¢ 1 « M % % 1 4 7 1 N
N v N0 om T O < 8 ¢ 5 » 00
& P Y v
® <« $ ¢ 5 o © 0
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Formatting
o 1

,_-dpavemen

&
s e
Al - 5 v
A B C D E F G H o~

1 s

27 Pavement Grass

3 | | f-high 0.80 f-high 055

4 f-low 0.70 | f-low 0.45

5 d 63.5 ft | d 57.2 ft E

6 :

7 | |

8 Velocity Velocity Distance Acceleration

9 Start of skid| 54.3 mph  79.6ft/s

10

11 Pavement to Grass

12

13 Tree Impact| 22.0 mph 32.3 ft/s

14 :

16 |

"

18 | |

19 ’

20 | | -
21 : s

| Practicel | PracticelsOL | ReconBasic | Formatting | RecomBasicsoL | (@) [«] ] D
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Formatting

AT o

A

d

pavement »= .63-5‘_ft :

¥ s R LYy SR 7 L .
o ement = 0.70 = 0.80

B15 & f || Low b
A B C D E F G H =

1 |

27 Pavement Grass

3 | fF-high 0.80 f-high 0.55

4 f-low 0.70 f-low 0.45

5 d  63.5ft d 5726t

6 | ‘

7| :

8 High Velocity Velocity Distance Acceleration

9 Start of skid| 54.3 mph  79.6ft/s

10

11 Pavement to Grass

12

13 Tree Impact| 22.0 mph 32.3 ft/s

14 :

15 Low Velocity Velocity Distance Acceleration | Time

16 start of skid| 50.8 mph 74.6 ft/s ;

17 63.5 ft 22.54ft/s> = 1.00s

18 Pavement to Grass

19 57.2 ft -14.49 ft/s? | 1.36s

20 Tree Impact| 22.0 mph 32.3 ft/s :

™ | Practicel | PracticelsOL | ReconBasic | Formatting | RecomBasicsoL | (@) . | v ’
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p Search Andrew
File H0£ Insert Page Layout Formulas Data Review View Help 1% Share 2 Comments
& Calibri Jno LA A | E=E8- General - Binset ~ | 2~ A
Paﬁ:g [E - B I U Bk Oy A = :% - = $ 9/ ] <0 .00 Co%na\ Fo%as Cell %Dela‘ce . 1~ SZOZ ﬁ Ae
- 7 s =N == = = N ¥ o Formatting~ Table~  Styles~ [ Format ~ OV Filter ~ Select~ Data
Clipboard ] Font ] Alignment ] Mumber ] Styles Cells Editing Analysis ~
Al = 5 Filename v
A | B | C | | E | F G H J K L M 0o =
1 |Filename 2010 FORD F-150 1FTFWIEVIAFXXXXXX.CDRX
2 |PRE-CRASH DATA -5 TO 0 SEC [2 SAMPLES/SEC] (FIRST RECORD)
3: Times (sec Speed, vel Accelerata Service bri Engine RPI ABS activit Stability cc Traction Ci Traction Control via Engine (engaged, non-engaged)
4 -5 62.8 0 Off 1,700 non-engag non-engag non-engag non-engaged
5: -4.5 62.1 0 Off 1,700 non-engag non-engag non-engag hon-engaged
6 -4 61.5 0 Off 1,700 non-engag non-engag non-engag non-engaged
?: -3.5 61.5 0 Off 1,700 non-engag non-engag non-engag hon-engaged
8 -3 60.9 0 Off 1,700 non-engag non-engag non-engag non-engaged
9: -2.5 60.3 0 Off 1,600 non-engag non-engag non-engag hon-engaged
10_ -2 60.3 0 Off 1,600 non-engag non-engag non-engag non-engaged
1 1_ -1.5 59.7 12 Off 1,600 non-engag non-engag non-engag hon-engaged
12 | -1 59.7 0 Off 1,700 non-engag non-engag non-engag non-engaged
13 -0.5 58.4 0 On 1,600 non-engag non-engag non-engag hon-engaged
1{ 0 51 0 On 1,400 non-engag non-engag non-engag non-engaged
15
1)
17
1)
19
20
21
2
23
24
25
“’— Tab: CDRDat
27| abD. dald
28
29 | ' ' ' ' ' ' =
] | Practice1SOL ReconBasic Formatting | ReconBasicSOL CDRData CDRDatasOL | ® [] 3
Ready i) /|- + 130%
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S C )~ ~ Excel for Recon.xlsk ~ 2 Search Andrew Thomas AT L
File H0£ Insert Page Layout Formulas Data Review View Help 1% Share 2 Comments
& Calibri Jino LA A === e General - Binset ~ | 2~ A
Paﬁ:g EB - B I U Bk Oy A = :I%I - = $ 9/ ] <0 .00 Co%na\ Fo%as E}If ?Dela‘ce . ]~ SZOZ ﬁ Ae
- L Tt | = === - o Formatting ~ Table ~  Styles ~ [Eil Format ~ ¢~ Filter ~ Select ~ Data
Clipboard ] Font ] Alignment ] Mumber ] Styles Cells Editing Analysis ~
A3 = f= | Times (sec) v
A B C D E F G H J K L M o |-
1 Filename 2010 FORD F-150 1FTFW1EV9ARXXXXXX.CDRX
2 |PRE-CRASH DATA -5 TO 0 SEC [2 SAMPLES/SEC] (FIRST RECORD)
Traction Traction
Control  Control
ABS Stability via via
Speed, activity  control  Brakes Engine
vehicle  Accelerat Service (engaged, (engaged, (engaged, (engaged,
Times indicated or pedal, brake, Engine non- non- non- non-
3 |(sec) MPH % full on/off RPM engaged) engaged) engaged) engaged)
4 | -5 62.8 0 Off 1,700 non-engag non-engag non-engag hon-engaged
5 -4.5 62.1 0 Off 1,700 non-engag non-engag non-engag non-engaged
6: -4 61.5 0 Off 1,700 non-engag non-engag non-engag hon-engaged
7 -3.5 61.5 0 Off 1,700 non-engag non-engag non-engag non-engaged
8: -3 60.9 0 Off 1,700 non-engag non-engag non-engag hon-engaged
9 -2.5 60.3 0 Off 1,600 non-engag non-engag non-engag hon-engaged
’IG: -2 60.3 0 Off 1,600 non-engag non-engag non-engag hon-engaged
11 -1.5 59.7 12 Off 1,600 non-engag non-engag non-engag non-engaged
12: -1 59.7 0 Off 1,700 non-engag non-engag non-engag hon-engaged
’I3_ -0.5 58.4 0 On 1,600 non-engag non-engag non-engag non-engaged
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4: -5 0 Off 1,700 non-engaged non-engaged non-engaged non-engaged
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6: -4 61.5 0 Off 1,700 non-engaged non-engaged non-engaged non-engaged
7] -35 61.5 0 Off 1,700 non-engaged non-engaged non-engaged non-engaged
8 | -3 60.9 0 Off 1,700 non-engaged non-engaged non-engaged non-engaged
9| -25 60.3 0 Off 1,600 non-engaged non-engaged non-engaged non-engaged
10 -2 60.3 0 Off 1,600 non-engaged non-engaged non-engaged non-engaged
1 1: -1.5 59.7 12 Off 1,600 non-engaged non-engaged non-engaged non-engaged
12 -1 59.7 0 Off 1,700 non-engaged non-engaged non-engaged non-engaged
13| -05 58.4 0 On 1,600 non-engaged non-engaged non-engaged non-engaged
14_ 0 - 0 On 1,400 non-engaged non-engaged non-engaged non-engaged
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16
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‘ Conditional Formatting ‘

Reported Values Calculated Values
TRG1- | TRG6- Accelerator ABS Control
Time Time |Vehicle Speed | Pedal, % Full | Service Brake Status Steering Input| Yaw Rate |Vehicle Speed | Acceleration | Drag Factor
-4.95 5 116.8 mph 0 0 4.5° (Left) 0.00 deg/s 171.3 fps
0.0 fps? 0.00
-4.45 s 116.8 mph OFF OFF -0.49deg/s | 171.3fps
1.8 fps? -0.05
3955 117.4 mph OFF OFF 172.2 fps
0.0 fps? 0.00
3455 -4.80s 117.4mph 49.5% OFF OFF 098degfs | 172.2fps
-3.5 fps? 0.11
2955  -430s  116.2mph 049 deg/s | 170.5 fps
-3.5 fps? 0.11
2455 -3.80s  115.0mph 049 deg/s | 168.7 fps
-3.8 fps? 0.12
1955 -3.30s  113.7mph ON OFF 049 deg/s | 166.8 fps
-3.5 fps? 0.11
1455 -2.80s 112.5mph ON OFF 6.0°(Left)  0.00deg/s | 165.0fps
-3.8 fps? 0.12
0.95s -2.30s 111.2mph ON OFF 12.0° (Left)  2.93deg/s | 163.1fps
-1.8 fps? 0.05
0455 -1.80s 110.6 mph ON OFF 24.0° (Left)  6.34deg/s | 162.3 fps
-9.1 fps? 0.28
130s  107.5mph 52.5° (Left) ~ 15.62deg/s | 157.7 fps
-51.1 fps? 1.59
080s 901mph [ 00% THEIEE 250 (left)  9.76deg/s | 132.2fps
-18.2 fps? 0.56
-82.2 fps? 2.55
| 0005  67.1mpn 335% T 5350 (eft))  nvalid 98.4 fps
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Avror= \/Avf + Avy VW1 + UaWy — VaWy grip+G)
. V1 = v =
g =e Vi Wy 1—uG
t
w1
Ve — V; [, =
t=¥ Ve =\/vi2+2ad 2d — 2v;t f w
a= >
, , t B ZEdg(Wf + Wr)
g = Ve — Vi _ WyV1 €0s 01 + w,p; €os 0; — w,pv, €os 6, Ve = wew,
2d 17 w; cos 04
Ve =V; +at
L. = W_fl Vi = Vo — at ;. , ;. ,
" w w4 V4 Sin 61 + w,v, sin 0,
v, = ,
5 2 V12 — h2(wy — Wf) 2 W, sin 0,
Ve — U [, = +7r
d=—F5— hw d at
2a =
g 2 v, =v' + e
= |v2 - 2ad v=d T wr + w,
Ui = [Ve a 2(dG — h) 1
d=uvt+ Eatz
—v; + \/vlz — 2a(—d) - q= t(v; + ve)
t = 2
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A B
=W [a + 2 G+ C) + o (CE+ G+ clcz)] (1+ (tan6)?)

w; vy sin 67 + w, v, sin 6, wy Vg cos 6, + w,v, cos B, — wyv, cos 6,
Uy, = . U, =
W, sin 6, wy cos 04
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A B2, 2 2
E=W [G+E(C1+C2)+g (c1+c2+c1c2)] (1+ (tan0)”)

A B2, 2 2
E=W(G+5 (C1+Cp)+ g (C{+C5+C1Cp ) )(1+ (tan6)

E=W(G+(%)(c1+c2)+(g)(c%+c§+c1c2)) 1+ (tand)?

E=W(G+(A/2)(Cq +Cp)+(B/6) (CZ+C4+C1Cp ) )(1+ (tan6)?

E=Wx(G+((A/2)*(C1+C2))+((B/6)* (C2+CE+(Cq +Cy))))* 1+ (tan6)?

E=Wx(G+((A/2)*(C1+Cp))+((B/6)*((C1"2)+(C2*2)+(Cq #Cp))))*(1+((tand)"2)
0 is measured in degrees
Excel only calculates trig functions in radians
tan(0)
tan(radians(0))
E=Wx(G+((A/2)*(C1+Cp))+((B/6)*((C1"2)+(C272)+(Cq #Cp))))*(1+((tan(radians(6)))"2)
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A Br2, -2 2
E=W [G+E(C1+C2)+g (c1+c2+c1c2)] (1+ (tan0)”)

e
‘T'_' .:_'_' d WL

AZ

G=—r

2B

E=W*(G+((A/2)*(C1 +C2))+((B/6)*((C1 72)+(Co"2)+(Cq *Cp))))* 1+ ((tan(radians(6)))"2)

ey e ) ) —— A — e
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~

c12 ~ Fe

4 A | B8 | ¢ | b | E | F | 6 | H | 1t | 1 | KA

L

2 Crush Energy

E (2 Measurements)

4 A 265 Ib/in

5 B 122 Ib/in A2

6 | G 288 Ib G =—

7 wW 73.5 in 2B

8 ) 0 deg

9 c1 17.5 in

10 C2 20.5 in

1

‘E E in-lbs

13 ft-lbs

14

15

© E=Wx(G+((A/2)*(C1+C))+((B/6)*((C1 "2)+(C2*2)+(Cq +Cp))))

= 1+ ((tan(radians(6)))"*2)

1o

20 n
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Advanced Formulas

SUM v i X W F || =C7H(CeH(C4/2)*(C9+C10))+{(C5/6) *({Co*2)+{C10°2)+{CI*C10)}}) *(1+{[TAN{RADIANS|CS)}}2})
4 A~ | 8 GV o | E | F | &6 | H [ v | 3 | KA
1]

2 Crush Energy

3: (2 Measurements)

4 | A 265 Ib/in

5 | B 122 Ib/in? A?

6 G 288 Ib G=—
7 W 73.5 in 2B

8 ) deg

o o s

10 c2 I_I in

11

i =c7*(cs+((C4/2)*(cs+c10))+k(cs/s)*({csn2}+(c1uﬂ2)+
g (cs*cm})))*(1+((TAN(RADlANS(ca)}}nz)) |

16 E:W*(G+((A/2)*(C1+C2))+((B/6)*((C1A2)+(C2A2)+(C1 C2))))*

17
= 1+((tan(radians(0)))"2)
o
20
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SUM i X W K| =C12/12 ~

4d A | B | C . D | E F G | H | J e

1

2 Crush Energy

3: (2 Measurements)

4 A 265 lb/in

5 B 122 Ib/in? A2

6 G 288 b G=—

7 W 73.5 in 2B

8 ) 0 deg

9 c1 17.5 in

10 | c2 20.5 in

1]

12 E 2,013,132 in-lbs

8| E |5C12/12 I ft-lbs

14

15 |

© E=Wx(GH+((A/2)*(C1+Cy))+((B/6)*((C1"2)+(C2"2)+(Cq #C2)))*

= 1+((tan(radians(6)))*2)

19

20 | B

1 -]

4 ... | PracticeiSOL | ReconBasic | Formatting | ReconBasicSOL | CDRData | CDRDataSOL | AdvForm1 @® i [H] | v
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c13 | F || =c12/12

A | B | € | D | E | F | G | H | 1 |

[»]

Crush Energy

(2 Measurements)

A 265 Ib/in

B 122 Ib/in? A?
G 288 b G=—
i 73.5 in 2B
) 0 deg
c1 17.5 in
c2 20.5 in

E 2,013,132 in-lbs

167,761 ft-Ibs

E=Wx(G+((A/2)*(C1+Cy))+((B/6)*((C172)+(Cx"2)+(Cq %Cp))))*
1+((tan(radians(6)))*2)

2813|3375 2B |R|2 3|0 @ N |0 s w N =y

[~}

| Practice1SOL | ReconBasic | Formatting | ReconBasicSOL | CDRData | CDRDataSCOL | AdvFormi @ ]|

D]
© | AllRights J‘ > isi
2021 Rese?\,ed Excel for Crash Reconstruction - IATAI 2021 Annual Conference - Springfield, IL ». -E%U!i?son



A \

w; V4 Sin8; + w, v, sin 0,
Uy, =

w5 sin 6,

(wqvg sin 8] + w,v; sin 6,)
vz ==

(w,sin 6,)
v, = (Wwyvg sin8; + w,v; sin6;) [/ (w,sin8,)
v, = ((wyvgsinf;) + (w,v5sin65)) / (w,sin6,)
vy, = ((wg *v] *sin6y) + (Wy* v, *sin6,)) [/ (wy* sinf,)

vy = ((wy * w1 % (sinBy)) + (Wax vz * (sin6))) [ (wy* (sinb;))

radians(6,)

v, = ((wy * vy * (sin(radians(07)))) + (wy* vy * (sin(radians(6;))))) /
(wy* (sin(radians(6,))))
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[ | | | L | |
w1V sin 8] + w, v, sin 6,
Uy = :
W, sin 6,
—

v, = ((Wy * Vg * &sin(radians(@{)))') + (wy* vy *'(sin(radians(eé))j)) /
(wy* (sin(radians(6,))))
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F7 > F ~

4 A B € | D |  E | F | G | H | 1 | 3 | K | L | M | N |

] Oblique Conservation of

2 | Linear Momentum

3 Vehicle 1

4| W, 4285 Ibs

5 | g, 0 deg

6 | 8, 307 deg

7 | vy 26.9 ft/s

8 Vehicle 2

9 | W, 4995 Ibs

10 8, 270.0 deg

1 8, 292.0 deg

12 | vy 31.2 ft/s

13

14 Vehicle 1

15 vy ft/s

E v, 0 mph

17 | Vehicle 2

ﬁ Vo ft/s

19 Vo 0 mph

20 |

;17 v, = ((wy * vy * (sin(radians(6;)))) + (wy* v * (sin(radians(65))))) /

;% (wy* (sin(radians(6,)))) N

4 .. | ReconBasicSOL | CDRData | CDRDataSOL | AdvForml | AdvFormiSOL | AdvForm2 @ i [A] | [r]
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‘ Advanced Formulas

3 YouTube

& collision
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https://youtube.com/playlist?list=PL4mqQQWlcaHa13ZF5IDJJU3Kicwn5baHq

Advanced Formulas

SUM v i X« £ | =((CA*CT*{SIN(RADIANS(C6)))}+{CI*CL2*(SIN{RADIANS(C11))}})/(CI*(SIN[RADIANS{C10}}}) ~

4 A | B | e | o | E | F | 66 | H | v | 3| x | | ™M | N |®H

Oblique Conservation of

2 Linear Momentum
3_ Vehicle 1

4 W, 4285 Ibs
5 g, 0 deg
6 | 8, 307 deg
7 | vy 26.9 ft/s
8 . Vehicle 2 .

)| w, [
10 82 270.0 deg
1| 8.’ 292.0 deg
12| vy 31.2 ft/s
13

s =((C4*C7*(SIN(RADIANS(C6))))+(C9*C12*(SIN(RADIANS(
T C11)))))/(C9*(SIN(RADIANS(C10))))

= v, = ((wy * vy * (sin(radians(8;)))) + (W * v5 * (sin(radians(685))))) /
23 (wy* (sin(radians(6,)))) =

— =]

4 ... | ReconBasicSOL | CDRData | CDRDataSOL | AdvForm1 | AdvFormiSOL | AdvForm2 () i [4]
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Advanced Formulas

cis > F ={{C4‘C?‘{SIN(RADIANS{CE:}}}}+[CB*C12‘{SIN[RADIANS{Cll}}}}}!{Cﬁ‘{SIN[RADIANS{ClO}}}} £
4 A | B | e | o | E | F | 66 | H | v | 3| x | | ™M | N |®H
] Oblique Conservation of

2 Linear Momentum

3 Vehicle 1

4 W, 4285 Ibs

5 g, 0 deg

6 | 8, 307 deg

7 | vy 26.9 ft/s

8 Vehicle 2

9| w, 4995 Ibs

10 8, 270.0 deg

1 8, 292.0 deg

12| vy 31.2 ft/s

13 |

14 Vehicle 1

15 vy ft/s

1i vy 0.0 mph
17 Vehicle 2
18| v, 47.4 ft/s

19 | v, 32.3 mph

20

;— v, = ((wy * vy * (sin(radians(8;)))) + (W * v5 * (sin(radians(685))))) /

23 (wy* (sin(radians(6;) ) =
24

25

— []

4 ... | ReconBasicSOL | CDRData | CDRDataSOL | AdvForm1 | AdvFormiSOL | AdvForm2 i [4]

D]
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Advanced Formulas

A2 il f v

4 A | B |, € | D | E | F G | H |1 | J | K | L | M=*
Oblique Conservation of

2 Linear Momentum

3 Vehicle 1

4_ W 4285 Ibs

5 8, 0 deg

6 | 6, 307 deg

7 | vy 26.9 ft/s

8 Vehicle 2

] Wo 4995 Ibs

10 8, 270.0 deg

11 | e, 292.0 deg

12 | Vo' 31.2 ft/s

13

E Vehicle 1

15 V4 29.8 ft/s

16 V4 20.3 mph

17 Vehicle 2

E Vo 47.4 ft/s

19 Vo 32.3 mph

20

21

- |

23 | B

4 .. | CDRData | CDRDatasOL | AdvForm1 | AdvFormiSOL | AdvForm2 | AdvForm2SOL @ P[] | D
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Disclaimer

Check your calculations!
Use training material
Hand crunch your numbers

Be cautious of recon software

f SRR
i
. %

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
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