S (HERER] - #E)

SRR K BT
TR ARREIEEE (Advanced

Traffic Crash Investigation ) |

R P

AR R -

AT ©

IRELEY R
o l| SREATE] -
et HIY

RET 112 409 H 09 HE 09 H 25 H
B 112 4£ 12 H 22 H



ENE]

z



0

38



ENE|



= HH

>P

g ERE 108 IZLIAK - el AR EGERE RN S E R TR
TEETR R - SRIC ARSI B S TR B - & 6] BB RS B EN
> AEFEEE P REZETHISG RS - BBEOIE - BHEFEE IR - SR
BT RS ~ A SEAHRARESE - DORBEFR BB EHOINN - & FE 5 IH
HIdT - W ERE N B 2 BEERE ) » AXFEIR 2 HaiE A SRS ndn
% B i KB Rl R B 22 (Institute of Police Technology and Management,

g
E S

University of North Florida, IPTM ) ¥~ T #E[E /N EREHGEHE | ( Advanced Traffic
Crash Investigation ) » #&H1 IPTM Z4F 7 355/l 4885 AR B E VSRR NS - WERR
BEIEGIENE  BEEHERE T Z ERE BT - 10 RS fR SRR 2 s
LB AR -

R B
— Bl

SEE L (hAE i KB R R e B 2 AN H I BB R A et B A
AR R AR e mEAE AN B TIRGS RIS A E - B 1980 £AII7LL
2 > R AL BN R HAM B R 2 T H T RaR AR - R E sl B - FHRaCH
eat B AR ~ SRS © p ] B A S i e 2R - R SRR
ZEallloRaEER - H AT R Bl S B oA N BRI -

= BRENE

S

KRR Ry — 2 FERIE YR 2 PEEGRIE - 22 FIERIEIET 3 FBE: 7 hl RsE 1
PEER @ AT im R Bl B S 2R FR B 394 ( At-Scene Traffic Crash/Traffic Homicide
Investigation ) ~ 55 2 [REGEIAAFRAE ~ 5B 3 [RE BRI ENEZE (Traffic Crash

Reconstruction ) °



ARZINHARHRE 112 F9 A 11 HE9 H 22 H > 5H 10 X > &K 8/ >

HET 80 /NEF  BREE AR (R — KA BUTAR MG pREHEE 80 D IRRERURE K -

Z ARG Y SR I SEAO N R T & 525 » ARZHNZ ABRZ FyraflIS=A0N
ZEE > WERABIL 2041 -

* 1 EITHE
HEA FEEZHRE TiEE
9/9-9/10 BAL-EENE R
9/10 SEE RS- AR S ISR )
9/11-9/22 S5 B8] o JFE 49 N EE i i Il%R
9/23 B SR FARNAE - S5 % AL T 20
9/24-9/25 FEELE -5 10 B

. T | Y7 «/A.._E“

POLICE

APACHE KIBOULEVARD SUBSTATION E

1 e FISEAL M IE & 2=
2



R 2 SR

H#

HREAE

9/11

R A BB E T IH
JIEEE WAL
S NV TS
EXTEIpAL

9/12

Airborne

9/13

HEgEE (Airborne)
BFfE - PEEE - ZEE)

9/14

el ~ BEEE ~ 2EE))

9/15

HEREE
fmAG B ARG
SoEERE

HIFREEBNE CREIT)

9/18

ARG (I - EEE - #5))

9/19

HEGKE (RUEFE)
PN TS
EIEETS




HEA PMEAR
® IREEEGE

9/20
® [ & BlalE FF
® [ E T R BLE R R

9/21
o iy

9/22 ® SREEMIER

= - SREEHITE
SRAE AR 2 fir 2R > 43R By Charlie Presley E Phillip Faulkner » ELEEFEEL 2
R

MRS « B E RO - TESRBIREGRIL TR EREEE
ZARAEREM ~ LR ESEAR BRI MY AN S -

><\

ARZEE Charlie Presley B2/ Phillip Faulkner » Wiz 75 S & HUZaREE SR -
Charlie Presley FyFH&NPE M&Ym i S a5 2R REE (1978 4£-2008 ) - EHR
BN SGEBIEHEIE - BTG 2T S IPTM Il 2 R - REH
1922 FFHAGHEE IPTM Z58HT - 1M Phillip Faulkner HIAR#S [ By E5.56 JNAYBUAK
& A ZECBEBEHGHE 2 &R fERE PR R R - WA IREAY

= TR

ARIGRIEFEHETF] 4 TEEMS > o3 Al By A ~ EHEEE - AT LUK E R
#i T B (Traffic Template ) » H1R B fEsRE A R EHEEER 7oK h—0HEHtE
SCARBIETEA -



| Advanced Traffic
Crash Analysis

EQUATIONS FOR THE TRAFFIC
CRASH RECONSTRUCTIONIST MANUAL

www.IPTM.org
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£A0q65®—.03
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- 0.2
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LUN 3 R RSFHES ATGRAE > Bl R BB A - HEREIRIEIN R - 3
NE - NRRRRETREERE - 5 TSGR ERIEARE R - ZEEGHEN
BEARFE > sHEERET - s ~ BB\ FVURH A2 — TR RRATZGE
A ERIE T A E T AR -

— - Hif#H /72 (Vehicle Dynamics )

SRR A SR AN B R B A\ A R IS A SR
(% CARSEhEEL " 7, AR > FrLAERE AGRAE 2 W) - w800 R T SR B M E
TNERORHYEE - DA E AR MR S ~ DRSS ~ BT DU R i At e
L8 FHE > DUT stegEnFT iR 2 R A TR

00 fERAEYIRG L S YRe R SRS - MfEEEERE T R EH
Ve PR AN [RIERL Y T « (EF DR AE R 0D - R EIRG B i Re il e 2R Ry 024 MIney
& (A R - 1A R A AR RSN (i ) - AR



HEE B EEE - A DN B YRG E Eh R B TP AR IS 2L T2k
ST EEERE ~ 2T~ R DU R HMA B EEER SRR -

1 AtEEE e B e

BCE NN FIRGI N1 R > RIRZYIRGHYEE B 2R 8 < 25 SIS

(i) - RLEFFAEAR P/ (unbalanced force ) » 78 /2 Ry (T TEEHRER{E

SEARIRTE A G RADE E AT EREERERY R A - T AT PABGR
R Ko B Bl EmAG EALIER TE 1Y AN P P A5 34 7 A S A A R

2. AUHES AN ¢ IR

TR PIRS I S LY RG Ay 8 B BN R AY3RAE - ARSI
EERTEY I8 EAYIEIELL » BLYasnyE BRREL s A F=ma-f f
71~ mEE ~ a BfNEEE - AR [E SRV EHERSE FAHE SIS 2 ]
AIEE N EE A E RIS -

-

o

F=m(a) F=m(a)
HmEN MR
MAEREPE 5 MR

[l 1-1 D2 A U

=

AL REEE R FR (e - (FEE B T AR s A BCE R ] 7y
AFA A TER -



Q|

m | d

F =ma
1-2 Jna g e E A =UEl

ATEEE — B e - R B E A T e

B EYIRG S A BT BRI ST 8T T » HAVIMESE ~ T3 1]
MR - &I EAERT - GRZ[ERRAYS] - B RS -

Forces are equal & opposite  F, =—F,

—— cano ——

P =ma, =—F, =m,a,

1-3 fEF DB ER D E o REE
hijfEEEh 752

T WA B T AR - 1Rz A £ B AR RiTE) & ( pre-impact momentum )
BRI R R R AR (0B ) WALE L RS TN T &
HRHETS) (impulse ) » & HEHZ 18R » WHERENYEEES —EHEE L
T2 FiEZEFU0HRE (centroid of damage ) » &/ Er & EHEE L - (HA
—E G A HE R - PRE T8 AR AR AR AR R B R L BT E )



FIHEAE DT A - Fr At &R & )% & PODF (Principle Direction of

Force ) °

2SR RARIN
REIEE

- LIRERAA
REEAE

FERETERY PO

FRERMENRAE

1-4 EERRHEER 2 B RE

RNEISEWNEMARTTE

[l 1-5 B2 B8 OB ARE TR EE

- BREEEREERE (Kinetic energy and work energy )

BiEfEE T (PR EYRE LG > FiEd 2 BLIEE - (RIB AT
AR RHHEWEERTE A Z R - MEEEIUE Rl - ERRVERET > FH
VG BRI RIS BV EERE - HAZATT

wy = FD 8wy, = fwD

- Wk fE& (lbs/ft)



* F 77 (lbs)

- D FERE (ft)

© W HH (lbs)
- f THSIRE

BRI B NAEEETHEE) 60 MERYIH SO E > (H R A3 v B A (]
REE) - FTAHAEE R 00 N E - sEERVERRITISH - JTHRYGATHHEES
FEIRBIRERYSE(L » S EH P[RR Bwy = Ake = Kgr — Kg, * IRAEERBIREIRFH

REE - RHIERE=REE (ke =wi) ©

BrEtINE RIERAVIRERERNE - MENMEERNER > BiE g BEEN
5] (HESETR TR R - BEREEAEE - EAEE TR EAGRIZAE ARV - M
WPTHEA FYENRE AT A DL T ATORES

ws?

ke =527 2ke =30

© Ke #jgE (lbs/ft)
- W HEH (lbs)
V & (fps)
S % (mph)

- 64.4 [ 30 HEE

FEATHVERE L BRI GG E RIS A 2R - (R EE R EM L

R - LUNRIE B R BTSN 2 E A PR 2B FIFTiGER 2 -
(1

S

EFAMH 1050 B5HY 77 » K 3500 BEHYHETT48 30 BERAY/KSERRH - 7EiE
BEHIBE T %/ VEER?

AE AT wi = FD » Fth F=1500 > d=30 - [isE = Wk Bl f5 /13 LA BN EE
B i W ZERY 31,500 (lbs/ft) »

(2

10



B EAIH IR f Ry 0.8 ~ BERE D R 170 ft ~ BLEE Ry 4500 B35 > AT/
wy = FWDSRIGHER B 612,000 (lbs/ft) » EBFIR A B/ s = /s? £ 30df K5
EEER Ry 63.87 (mph) ; [LHFSEERCE - HEANZEE - MEREENER-HER
306,0000 (lbs/ft) -

=3

E AR Sy 88 fps ~ HLEE & 2750 i5i - AIFIHIAT ke = (wv”2)/64.4 K
1EEEE Ke By 330,683 (lbs/ft) » {H'E ERHURCE By 44 fps B > BhEEHISE 5 82,670
(Tbs/ft) 5 FHEATRAG Z BIRE R A wy = fwD 5HRF - EEEH L 88 fps » K15
D £ 240.49ft » {HEHHFy 44 fps I - FEEERIGA0A 60.12 ft - HH M A] H1E B
Phid - BhEE K EEREIRERIELL -

= - BERRHESTETR

FEEHGERED » HEEGEE R FSREREEN TIEZ— i EERLE
HHIIG A L EANRRPNGE - SCET TR BARATHE - DIUS SR HE (S AT R A S
8o BERRE - BREEHIAREE > LU E I T R B R T
ZIT

>§

1. [HJ3{&% (drag factor) F%%

BRI E () /K PRIRS T S Z FE R GRE (W) > BI = po [MBEHE
THRBUEIEE — (8 V1 WY Z R R BETT B AT A A 5E
EHE AR K VB T ERFET TR - A B A AR AR By
KPP E 1T & B T Y 7 4 B v R T > A IRF Y H D P8
BRI > AT LA R IS S A TR E R R % -

11



L (+Grade)

EER{RE KEHE
(f=u)
Ti%(-Grade)
Bl 3-1 S8R e (B
FEERAR) B (AR
W %) = — s e(%) = —
REMO6) = o e ) = e A

TEHEAT LIS R - BRI (A AR P I A Y — (0
A AR T 5 T G L TR A S R B (5 - I
SRR ARSI T ¢

(1) hoZRrERR

IR R 2 A HY B > A B Y — (i ] e Ay 2R S R 22 1 > =
FE= bl 2R SR — [ E 2R - DU SRR R R ~ e 2R
ke - TR A A LB B B SRR - RNEETR A S 8 2 ik

BEALEGA R VEA —FRVE R NA R - (£
HEFER > HATAGZ 8% - ATEHZ 3EAFNLT

SZ

30d

f FETI5%

S §2€ (mph)

30 HE

d FEEE (ft)

MBI AR IR EIR R - SEATTNR IR R - IS A SR
BR - AIBREE 2 PRix RAVERHRERIE TSR - HeTEARZEEE 5%
A AR EAERIRETE -

12

f=



v
f=—
gt
f RHIMEHE

v R TR (fps)

g EJINERE > £y 32.2 (ft/sec?)
t BFE (sec)

o d
T 16.1t2

TEWAREN 4
d FEEE (ft)
16.1 B8y

t BFE (sec)

3-2 N FE i R AR B S

(2) [H 1t (DragSled)

HAERRIE i B e L > DU e HLIE e Ry R Ehsss hr st
FEHEHMPE IR EE W LUREERVAL Fo BT[R5 10 ZRAYAL
IR > PR BT a] RGBS AR (R B - (ERIPH TRy AL

F
f=—
w

13



2.

£ [H A8
F fu#H &y & (lbs)
W [ iEE S

| (
|

3-3 PHIMEZ HER =0

P Sy G ks

SRER BSR4 100%AYRAE » 45 oy Aildm SR s - HARE )
Sy HC Fymiref 70% (BB 35% » DUMSISHE ) ~ 1&%H 30% - & iR inSES =
o > HAKE e Romirih 60% ~ 124 40% ¢ A1 ATERIARELS > AR
2 EREL BN JI{ETR] 70% - EXEE(AEEN R 0.7 -

EEmEEE) AUERBEE)

30% | 30% 35%  , | 35%

20% | 1 20% 15% | 15%

3-4 FEHIEREE

FEE R BT R AT - (0755 R T I B = DU S B

14



2% A MALI N ARG TR SRR HIRH I R
f=pun+m 5 f=n+e

IEPALES

W KPR T 2 R (A E
n SEHEEIEE (%)

m 52 (%)

e HE (%)

|=(i{3

NI}

G

E

EREB SRR AR N R - B GRS EY N R
IS SRR Z R LR 8 T L T3 (3 80 > P AT 11 7 S0 e i B 2R
DEATR

s = v30df

S BF#E (mph)

30 HE

d pEEE (ft)

f %R AIIH 1A E

EHEER TR - R IEAE CGRE 0) ZE s EFGaTE
FEAG R > EAZ AT

Sc = fsg + 30df

Sc HEF{TEEAFESAH & Z R 2 (mph)
So® T TASA RS < VAR
30 HHEL
d HEEE (ft)
EE=ELR]IEWATEA

15



g ~ Airborne
ARE

o FERLRAEREE (VN HEME (°) ZRnvEik -
® FiEtand - tan™! O/ NF 2 EAVERA -

® [fi# Airborne FEF R NFHGHE -

—=AK

aj . .
cos@ =2 ; sing =222 ; tang = 22
hyp P adj

I EERERVER  5TEAK -
50 ft.
30 ft.
(7
A
40 ft.

4-1 =ABUREE

. o 30
® sing=L=="—0¢6
hyp 50

1

2 A=0.65"""=36.86°

adj 40
® cosf="L=2==908
hyp 50

1

2 A=0.895""=36.86°

30
® tang=22==—(.75
adj 40

~ A=0.75t%"""=36.86°

Lt/ 2 A 5 Hitan 6 EAREE (m) -

2. IEEEFAE —EBRIVER T  KE—5BE& -

16



90 ft.

adj

4-2 =AEUREE(2)

9 adj
COS = —
hyp

adj = cos 8 (hyp) = cos(30°) (90) = 77.94 ft.

Airborne

Airborne fyBER{EI THERVARAR T - B AEERETHLIRIT ERESMVIENL - ATLUEM
FOFrA B ~ BT% RORIEEEST -

FHENETE - ] DK IS EEE 5 B AR RS Ffe] o DI B
g = 2.73dV1+m? V = 4.01dV1+m?
~  JThtam O ~  JThtdm
S — 2.73d _ 4.01d

V =
cos8+V+h+dtané@ of cosO+vthtdtan@

S = #JaEEE (mph) V= #JgaEEEE (fps)
d = /K EEgEE (ft)

m =& =tanb

h=FEHE=E (ft)

® -+ hUREHE EELEIREE (take-off) BHRAIALE ; -hUFK

Hifs 2LER R E =S E -
® +dm{UFRETRIE Fy LI —dm R GE Ry T -
FEETH airborne ZEGIIF /A R LA T B

1 EEENEERGE AR - QDL 45° K THE(E -

17



2. Airborne FEEEH IS Ry HHETR I £ 55— HEMERL (first touch) » MIFER
KRFILE -

=411
AKPEEREHIE Ry 60 JLR > FEE LR 0 TR - AERETREEHIIE Ry 0.03 > 3K
B fyf] 2

W =m=tan6 = 0.03
0 =tan 16 = tan"1(0.03) = 1.7183°

cos 0 = cos(1.7183)=0.9995

. 2.73d ~ 2.73d B 2.73 X 60
 cosOVEhfdtanf cosOVEO0+60x0.03 0.9995VF0 + 60 x 0.03

= 122.23 mph

Ans. BLiH£4122.23 mph o

ZIS

— R/ A R L o PR TR 61 TRIRN T AR 55
ERVEREE R b &GS 9 I o RERE/KFERBEIE o HEEEES B Ay 0
=i (center of mass) %y 39 INf o SRFNMEEES HHVRETRANE o SR EES 14 21 HHf
HRF AR S SRy el 2

S -1-AICM .i. @ h=39-9=30inch=2.5 ft.

=39inch | 3curb=9inch

61 feet

RAHAEREE » HRE% & 45° > tanf =1 » cosf = 0.7071

2.73d 2.73 x 61 166.53
S = = =
cos@Vth+dtanf 0.7071v25+61x1 0.7071V63.5

Ans. PEEEET 75 I EERAT A B /% 29.63 mph

= 29.63 mph

18



E2(6)]

BERAES{T 51 BLIRIE A B3y 20°HY R EIFET » adjusted deceleration factor £y
0.68  HL 007K - FE R By 37 TR > NG[% 2 e s 3.1 JLIR Ay 75 - SKEE
TRIVETT HTHYEL R -

6 =20°>tanf = 0.3639 > cos8 = 0.9396

2.73d ~ 2.73 X 37
cos@VFEh+dtanf 0.9396vV—3.1 + 37 X 0.36

Secia = V/S% £ 30Df =+/33.782 + 30 x 51 X 0.68 = 46.7 mph

= 33.78 mph

Sair =

Ans. FEHETTHIHYH 2 46.7 mph o

A~ GMHEIESTE (Conservation of Linear Momentum )
PRAE B

®  EUMINREHT - M2 E)E (momentum ) o
® GElE Bl E AR BT (approach) EBAEERF (departure) HYRES

N
HAl
[e]

[ ]
>

e P AU TR R T -
®  RESUARRE N (TP AR AYENREAE F

Pre-impact i Post-impact
vehicle #1 i vehicle #1
vehicle #2 i vehicle #2

5-1 hiff#EEE4:Fl (pre-impact ) EAMHEZEET% (post-impact) TREE]

19



hif-f8 2 4= Fif (pre-impact ) hilf 48 % 4= 1% (post-impact )
W, = vehicle #1 {YELEE W, = vehicle #1 {JEEE
W, = vehicle #2 HyE & W, = vehicle #2 HYyEL &
V, = vehicle #1 Hlif#E&EFi (pre- Vs = vehicle #1 hiif##4:1% (post-
impact ) AYZEE (velocity ) impact) HYZEE (velocity )
V, = vehicle #2 Hii##&$4: 77 (pre- V, = vehicle #2 Tiff#3%/E1%& (post-
impact) AY7EE (speed ) impact ) V2R (speed )

AR BN EE

1. 7E SR Y B Y 28 PO N 2RI - HruEiE BRI
P (first contact) F| N —ZE{F (W XEEEY ~ airborne ) =0fF 11 (final
rest) HYIEFE -

2. HEHRAVREATA (impact angles) FIRIE AEREIIEE ESS — R EH B RS R
5595 (contact damage ) ZHHATE

3. HMVEELME G BEHE  RE - BYSHE -

4. EHER ERVEIE NGRS 10:1 ¢

5. EEEHZMIHVE L (mass) DVHIET A (R EE) -

6. ERERMEMRGS 15 S/ NRFHYREE AT e N G E Lad s > 1ILF
FEE A TR

7. EEhHEEE EIEEMNY (inelastic) o
8. BIEFANHEILLN - WHERIEIEEE P HERATEIEE

9. HEAFIEEEE  HEHEALIBEEHER - NI AFERE
TSR AT RE E R -

10. fE[ R e A BT - RIS Z I EY A A NS 5° o

i

—HRET 2 NRUPSEE BB AT - 2 AfeEE B3R - DIEAFRA 2 {d

20



units (FEEL ~ JSH ) 2E4ENIfE (pre-impact) > 78 2 S+ ~ VS ~ EE /A
WIETE - RILEHRA 4 {E units (post-impact) o A units FVEIEE B/ TH >
T HEFES T SERVEE -

LINA 4 AR - FHPETEA FIRE R -
1. EEEER 1 ERE 2 K > B 2 REFIHINE -

_”;17;1 = Wﬁ/3 +;V;V“4

#2 Stopped

180

B 2 FF 1107 stop sign Fi > B 1 {€1& 7RG 2 - H | VBRI R
A E R 2 BRI ATTT o FERIGRE A e (R SRR o TR AT - R 18
T 41 3R » deceleration factor £ 0.73 » B | Rof&umbRB sl - HN4E K
3,362 1% o TESEH% » W 1 JE1T 47 TERIGEE - - BAGRTHRSESE - 9N 1 EF
TR o {ERETS - EEER 2 DANREG6E 7 e e - W01 38 JIRIRAT L - i 2 AYi%
sHOE - BN 2 EEURYR o W 2 RonidmbREN R - SRy 3,183 B -

21



Q1. Haf 1 ELAZ /DR e S e 2 7

Q2. EEf 1 AV AL S S Y RS R fe] 2

ELEf hiifE 5% A=A (pre-impact) hiifEs% 4= 7% (post-impact)
D; = 47 ft.
D; = 41 ft. n; = 0.3
I i
fi =0.73 fza=untm=0.73x03+%0
RWD
W; = 3362 Ibs. =0.21
W, = 3362 Ibs.
D4_ == 38 ft-
D, =0 ft. n, = 0.3
w2 |20/ )
f, =0.73 fa=un+tm=073x03%0
FWD
W, = 3183 Ibs. =0.21
W, = 3183 Ibs.

Q1. EEHf 1 D%/ DI fRER e 2 7

ZESlz()

ZES3:9

W151 = W153 + W254

Wks = fWD = 0.21 X 3362 x 47 = 33182.94 ft — Ibs.

V3 =

S3

KS4=?

64.4Ke,  |64.4x 33182.94
w, 3362

vV, 2521

T 1466 1.466

= 17.19 mph

=635.62 = 25.21 fps

Wk, = fWD = 0.21 x 3183 x 38 = 25400.34 ft — Ibs.

4 =

64.4Ke,  |64.4 X 25400.34
w, 3183

22

=+vV513.91 = 22.66 fps




_V, 2266
T 1.466 1.466

Sa = 15.46 mph

RS RSy BHERIE A > 5KS; =2

W,S; = W,S; + W,S,

3362 x S; = 3362 X 17.19 + 3183 X 15.46 = 557792.78 + 49209.18
3362 X S; = 107001.96

S1 =31.82mph

Ans. H#f 1 2)31.82 mphf 3 iEHE R 2 -

S = [S,2+30Df =+/31.82%2 + 30 X 41 X 0.73 = V1910.41 = 43.70 mph

A2. EEH | BRI ELH fy43.70 mph -

2. EEER 1 DUEHEDT R 2 0 EEUE 2 JERFIEAREE -
= Y PR p—\ )
WV + WV, =WV +W,l,

180 ——

23



EPERET

Hi 1 175> County Road 432 » Hiilj 2 &5 (1% stop sign {&BH#R R /EHEHE A
County Road 432 » Hifffj 2 {75l 47 SR W EHER | (L8760 - B 1 (VR
TR 2 eV A\E SO AIFE S E - R RS sHlL AT mE - HE
| TEFTE 2 ESEE/ERIEN T > 7E deceleration factor £y 0.72 HYE&H_FIETT 27
TR o RIS A7 W 2 B R A ORI - e 47 S2K > BRI A 3.3
P o TERIFETS - B 1 (E7ERTERSHIEAVIEI T » 75 Eh 86 SLIRNGAF 11 - JEPRELE
JS i deceleration factor £ 0.72 - H#l 2 (&4 B $H5E HIHTT 104 SLIRIGHF 11 o B
1 448 Fy 3067 15 - B 2 4HEE Ky 3429 1% o FHgW 1 RypidmBEB R - Hi 2 fig
S s ) EEL A

Q1. =i 1 ZLAZ /DR E i S e 2 2
Q2. Hd | HYZRE AL RS L Y 2 Ryl 2

Q3. HEHHH 2 HUERR - HEH | BEEESRRGEE AR 2 ©

=L fii %% 4E Fil (pre-impact ) hif %5 £ 1% (post-impact )
D, = 27 ft. Ds; = 86 ft.

HiF1l (n, =1 ns = 0.35

FWD |f; =0.72 fsr=un+m=072x0.35+0
W, = 3067 Ibs. =0.25

24



EL

hiiZ 5% i (pre-impact )

hii#Es%E % (post-impact )

W, = 3067 Ibs.
D, = 47 ft.
i f D4. = 38 ft.

n, = 1 ny = 04
EH 2 D 4
RWD f2:161><t2:161><332 fa=untm=072x04+0

= 0.26 = 0.28
W, = 3429 Ibs. W, = 3429 Ibs.

FES3 :7

W1(S1) + Wa(S2) = Wi(S3) + Wa(Ss)

53 = ’30XDXfadj

S; =V30 x 86 x .25
S3 = V645
S3 = 25.39 mph

kS,=?

S, =V30 x 104 x .28

S, =V873.60
S, = 29.55 mph
3\652:?

S2= [30 XD X fog;

S, = V30 x 47 X .26
S, = v/366.60

25




S, = 19.14 mph
;J\ZSl =?
Wi (81) + Wa(S2) = Wi(S3) + Wa(Ss)

3067(S1) + 3429(19.14) = 3067(25.39) + 3429(29.55)
3067(S;) + 65631.06 = 77871.13 + 101326.95

3067(S;) + 68099.94 = 77871.13 + 101326.95 — 65631.06
3067(S;) = 113567.02

3067(S;1) _ 113567.02

3067 3067
S1 = 37.02 mph
Vi, =54.27fps

Ans. FHEHH 1 [137.02 mphiEEEEEEH 2 -

- |

S,2+ (30X D xf)

S, =+/37.022 + (30 x 27 X .72)
S. =V1370.48 + 583.20
S, =V1953.68
S, = 44.20 mph
. =64.79 fps

Ans. HHf 1 BYIRIEAE GRS BT By 64.79 fps -

Q3. EEIH 2 BRI - B 1 FRERE A ARG 2 7

ST R 1 {EET BRI CREE)

a=322f=322x072=23.18
v, -V,
a
64.79 — 54.27
-~ 2318

t =

26



10.52

~ 2318
t = 0.45 seconds

s LR | FAtaAEE AT TRRAVEERE (TR

t = 3.3 —.45 = 2.85 seconds
D=VXt

D = 64.79 x 2.85

D = 184.65 feet

D = 184.65 + 27 = 211.65 feet

Ans. G EHE 2 fIERNE o HEHR | RS EE4E211.65 55K

3. R 1 RIEESH 2 DAAfE 5 USRI - B0 2 S E] 00 HIEE 28 T
180°

WlVl _Wsz :W1V3 Jr—Wzl)

Bl 2 DA 35 mph AYZEERAE 180°HYJT1AITTHE » Bl 1 DURRIZ/ D e ]
0°FY 7 A7 » R DABHERY 7 RS - W E i 3 1% By 5] 0°HYJ71A] « B
1 EEE 5 2800 155 - MR 2R Ry 31 mph - B 2 HLE R 2200 I - WL R Fy
21 mph - BEH 1 3B B 2 AR Ry fel 2
kS, =?

Wi(S1) — Wo(S2) = Wi (S3) + Wo(Ss)

2800(S;) — 2200(35) = 2800(31) — 2200(21)

27



2800(S;) — 77000 = 86800 + 46200
2800(S;) = 133000 + 77000
2800(S;) = 210000

2800(S;) _ 210000
2800 2800

S1 =75 mph

Ans. FEf | fEUEEIGR 2 BT By 75 mph -

4. EE9W 1 OB 2 DA 7 EUER AR - B9 2 U5 B 180° - RIEEHH 2 05
FREEIME -

-W_/I—I_}l _Wj/z leV; ~Wol,y

AR SRR EER 1 FI R TERE o SRy T AR A B ] e T PR 2K
B o BLERER 2 A o B 1 DUERSKEE BRSO HE T 51 JLRAVETR o hiifETR
RS S e o MEAT 62 BEIRTRAT (- - B 2 mIPET TR ERSERR Ry 40
mph > )75 585 7R I B BT R A PR AU AR RS (F » 3 B8 e I S e
AGETT 53 BEIRIERF L - BG a8 R T I Fy 2% » deceleration factor £y
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0.74 > FAMRELAY /R AT o A 1 AYELEE [y 3127 15 > EHEH 2 & 3675 15 > W
HE RRIREED -

Ql. Hff 1 ZLAZ/ DA i iy 2 7

Q2. FH | HYZREAE ST LAY 2R Ryl 2

HELHH hif$& 2 A=A (pre-impact ) hif#% 4= 1% (post-impact )
D, = 51 ft.
! D, = 62 ft.
Tl1 == 1
113 == 03
HE{1l |fy=un+m=0.74x1+0.02
fz=un+m=0.74 x 0.3 + 0.02
RWD =0.76
= 0.24
0.74
W, = 3127 Ibs.
W, = 3127 Ibs.
S, =40 mph n, = 0.3
B 2 2 p 4
n, =1 fa=pun+m=0.73x0.3—0.02
RWD
W, = 3675 Ibs. = 0.20
W, = 3675 Ibs.

2\553:9

W1(S1) - W, (52) = W1(53) — W5 (S4)

Wks = fWD = 0.24 X 3127 X 62 = 46529.76 ft — Ibs.

V3 =

S3

KS4=?

= 21.11 mph

f64.41(e4 64.4 X 46529.76
= =/958.27 = 30.95 f
A j TEr 958.27 = 30.95 fps

_ V33095
1466 1.466

Wk, = fWD = 0.2 X 3675 x 53 = 38955 ft — Ibs.
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’64.4Ke4 ,64.4 x 38955

v, = - — \682.64 = 26.12 f

4 W, 3183 ps
v, 2612

4 = 17.82 mph

S = =
*7 1.466  1.466

kS, =7
W1(51) - Wz(Sz) = W1(53) — W5(S4)

3127(S;) —3675(40) = 3127(21.11) — 3675(17.82)
3127(S1) — 147000 = 66010.97 + 65488.5
3127(5,)— 147000 = 522.47

3127(S;) = 147522.47

3127(S;) 14752247
3127 3127

S1 = 47.17 mph
Ans. EiE§ 1 FDI47.17 mphi 2R S EE 2 o

SC=\/SOZi(30xD><f)

S, =+/47.172 + (30 x 51 X .76)

S =+/2225 + (30 x 51 X .76)

S. =V2225+1162.8

S. =+v3387.8
S, = 58.2mph

Ans. HHf 1 ARG AE B A BT /5 58.2 mph

7N~ @t (Lamps) Ed@ighie (Tires) fa&

MRS E 2 R > OSSN - A il E LS
om0 HETMEESS &R - JnfE AT 223K 3600 % 4000 JE -

30



2.

Z0E%E (hot shock )

FESSSRIEREERIIRDIL T > $58x (L - S IEHFSEAERE - Al (Hi54k
WL T ESEE - IR R PETSE - SNE B TR SR R R AT A RE
HARZR L > NN SRR GG AR e 58 -

i EE R S LU A

" EESEAFHER

- ESREHREOUE

~ JE& BRdUlR > E2IREYY - P sSETERTIR

" EE RS 2RSSR HepHARER TRERS R - /£
EREER T - ZEEEGEHH AR -

Figure L-17. Example of a dual filament bulb where
the thinner filament—lesser light—exhibits Hot Shock,
while the thicker filament (brighter light) appears
normal.

6-1 JEsR UL fif - 2SR AR E B IE

2L (hot bulb break )

ERENEEAIRSR L > @ RIERE R & Z IR - FERERAYE L
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T EETEENRRE SR AN R AN SRS ~ &
b - BEEIEHINCERER - DU EEEERAVRTEL

"~ ESsAEEAROOUE

»  JESAE(CmER

" SRR B

= AASEAL > TTIBZERE Y IEEE: - MRS SRR
E

= WRRIL - fJDEZEETESRE C AL (R - &4 =
OEARAL L)

»  NAWHFEEEENE - I e R S 2E R satt s > AL

FH AR BT R e R R B 7

Figure L-23. Here a break to the tip of the glass envelope
allowed air to infiltrate the envelope—constitutes a Hot
Break. The High Beam filament appears dislodged and
blackened, while the Low Beam filament demonstrates Hot
Shock. Careful examination needs to be done here to
determine which filament was incandescent and which
exhibits the result of the transfer of heat from the incan-
descent filament. Also, the High Beam being dislodged may
have occurred in the post-crash handling of the bulb, while
cold.

Figure L-18. Hot Bulb Break with fused glass visible on remaining filament.

6-2 SR RIRBIEER (ZEE) » BEEEIERzER2 A (GlE)

3. AfEE (cold shock)

ENESREL 2 BHIRRE o MR B - SSaRal g IR EH A -

I R S A ORI ATIR - RTREEEUE SRR - T Ry o o
RER - AR R IEES > EEE 1 JURE - SSRATREE

AHERE o DU 2R BT RERVRAE

" EOEALFREERLY 1 SHIRAYEEEIN

" EESMNEISEIF R

" JESRSCRETH
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" ESREIEREUEE

6-3 JEsrE eI > HIRFAREOUE

4,  ASEEL (cold bulb break )

BTSRRI ERDRE R - SR B R - K
SV TRER O RHE LIRSS - (B EL » Z U AR -
BT - S - RIS o DU TR B

- R

 EHETUREOEE GRIEE - HOSREI)

. SRR

Figure L-27. Cold Bulb Break—filament remains
bright (silver luster), while glass envelope is
broken/missing and posts may also be bent from
force or contact.

6-4 RIfEEHER - R IIIREFREOLE
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L]

1. ZEBUEMRER

» BEITRRE  AEad T EE IR AR o MRNIFAEZE
R R GIER(BHEA ER R -
» Xt E A XU E AN S EEEO2 AR -

2. HmAn /K

A T Bl A R — S A KBRS - ERRa TR (EERRR R R EER
73 - ITBNERAG S B8 - E R o G u] USRS S DU T e G
i -

3. EmAEMIRA S
(1) &= - et dimnia
(2) 1ElmAa sz F B mH R
() “fimin (tire) FH¥HER (wheel) HYILE
(4) tainkE
(5) Mo B Ml AR H A1
(6) 4CERIGIE (i dmAany P B SRS
(7) EEwWE LI TE - 5
(8) WEmia RN EGAR  EERKESE 5IEIER
(9) 4“CERARER
(10) 7> #frimia HAY 1358 - DUREE SRR
(11) tp s Ed A {Hm) B ) P e (EmAe LB TR PR
(12) HIEREEURE
(13) ‘F EfmAnflEE (sidewalls)
(14) fedts NRe R ia ~ M2 S A RENYIEE
(15) fréftitm & 2
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+ ~ BB 3EE (Critical Speed )

aife HiR

4_d

i U ~ 51230 (Radius Equation)

EE BRSSP R S IH 2 B SR -

B T ERR RS - e ERR AR

BRI SRR o GRS EEE (Speed to Sideslip )

1. 5220 (Radius Equation )

2
C my
r=—+—

8my, 2
C = chord > 5% » HFEGN_FAE—FRREYEREL

mo = middle ordinate » FEELR > H5ZHY R T H AR EIIATERE -

T™W
radj =T+T

4!\\
“~~ diameter

/. (tarc

circumference

2. HRFHE

S = 3.86,/rf

r =g

f = deceleration factor
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FRES RS Fy ) BR L B RS o (e MITHIZ B 5% & By 100 SEIR » thEE
4 By 4.5 TEIR > HIEE By 12 YR > JEER deceleration factor & 0.71 °

HHCHERS NS - H5Z R R 80 TR - hEELR R 1.25 TR - Eain T
Ry 6 FLIR -

AR S L 80%H iR SR B (S IEE A TE R
Q1. & B LAY TR B Ry fel 2
Q2. SEECEEERA IS 2 Rofel 2

Q3. EERRAVHTERR Ryfa] ?

R1

TW=12 ft.

. 1002 +4.5_10000
178x45' 2 36

+ 2.25 = 280.02 feet

R, = 280.02 — 6 = 274.02 feet

R; = 274.02 — 12 = 262.02 feet

S, = 3.86,/rf = 3.86V274.02 X 0.71 = 53.84 mph

Ss = 3.86,/rf = 3.86V262.02 X 0.71 = 52.64 mph

Ans. Y MAE R U0 Y EE FRRE R53.84 mph ~ P E S o 0 EY G TR Ry
52.64 mph o
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Q2. REWEERHIHDFHE S Rf ?

802 1.25 6400

=8><1.25+ >~ = 10 + 0.62 = 640.62 feet

W 6
Raaj = 7+~ = 640.62 — - = 637.62

S =3.86,rf = 3.86V637.62 x 0.71 = 3.86 x 21.27 = 82.12 mph

XOER + INHIESMREIR S LURE MU TIE - SURLERIG TS - B ETR
LR > LR TR 2 -

Ans. SEHEERAAPEHRT £582.12 mph -

Q3. RV IRIR Ky ?

A8 Al Z TS AL RS BRI Rl SRy 53.84 mph > ZE5H%E 80% /% 43.07
mph - HUEERAYHTZER & 40 mph -

A s

IPTM HYFIISRERAETEF R E S NIATCERS T EFNGRAT - DRSS R HER
SGEGRE > WIS R A R - B ISRV ERHER - AT
ZERHETTA AR > AT AR e R IE IR S R AR AT S 2 B - R
B8 BB HEREERE AR LA S0 - ERE IR B THIRAY R K e & 80

W > SRR N R B S RS IR R (HARSEEIGRE  shRl g e
BVERARRS DL R i B R4S TRV Bl - 5 R EfSaTamiya - thashf

BRI AR iR A R A R BR AR TS (LSRN Ry B S E Ry s iy
TERLARTERT B RIH IS S SR BLER 5 57 = - [N R AR A B ER A R Ry 8 A
IR BN R RS FrLL R & E R et (RG5> DIEORER B P13
TR Z W 2 AR R IR » T i aR b BGaR & B A [F E2H T 3 - o mT LA
CPRER AR R AS RS - SR B G AREEAE ) - BT RSO 0 BESY
S oy B R R B KR -

ATERE P EENRSF AN EHHEER - BI KRG SIHENHERNFTZ
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&l EERE KBRS EETE > SRS R A MAVEI S LUE S
5 o DI R R » 1B A RS A B R R - T S B Z SRR
(S - DETR R AU SR S R R PAG H 2R © Sy R SRR - B8
HIGERS A (EE R s -~ WEE) 28 AT s AR TR D A A
HAR o [T A AR R BN B Ry AR RS IR B E AR G
AHEE 2B -

KGERSFERBIIEE R WA S E ARSI < B - 4t
HEARTRH N SR - o] S PTG R 28 B e B[R i
L HIZ HIGIARE - ARFER A LR E M AEFEAMERNEEER
&RELIREBIVAVER - EiBAe B HEN A G A 2= M2 E A b 1R
[ MEREATS BRI HCN AR E FERME A R A G S a2 g -

B ER

® RREEAI IR BT AR AR - DA T AR (R I SR [EI R R AT AR A
ZEE > WEAR KBRS E T -

® AIREZEEERAINEERE A 2 BNHEEREE & H
FZRIIpHE (EEE - KEHAEES) - /S B AR 7 HiRcGHE
B VR Syt - AR B A B RS 1 s FH i SR Al SRR

® RRINZEHANFEERE T 28 RN E 2 A RE  EEAARIA A
U [EJ AR - AT PR BRAE A (5 S Bl BUAS TR AR - 2B 38 B AR AT JE AL

I=E 1!
FE2A
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SNEEEERE BRI A ARESEEE (Advanced
Traffic Crash Investigation ) | SRFfEERE
A % % B BixEmTeHEREY
OB AN B AR AR A E

2 %o R
OB N BT AR SRR E
2 R
OB H (& EE]
e BOHE R REI1124209 H09 HE 09 H 25 H
w5 H H:-RE12F12H22H
I
I PR
LT

R PR NP e et - L% 7 B R IR T
|| SRR IR A A A B M SRR A B S | OV
i oRERAT

ARRE TR LR AHLUNEFE B - AT Z EHEH

DERAT
EEE R e R KT A (FEHE - KE
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AR HARERET Y 8 RYSEHIE Y B | oCHR(T
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