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Vot = /(254dfn) (3.1)

— post impact speed (km/hr)
post impact distance (m)
= coefficient of friction

= braking efficiency

= T O <
11

Vi =\ V,e” + 254 fn ) (3.2)

Vi = initial travel speed (km/hr)
Ve = pre impact speed (km/hr)

d = pre impact skid distance (m)
f = coefficient of friction

n = braking efficiency
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c: M
R=——+ — (3.3)
8M 2
Ty AN
y JaR(f+m) y JaR(f-m)
= (3.4a) = (3.4b)
\/(1—fm) \/(1+fm)
e
g = acceleration due to gravity (m/s?)
R = radius of curvature (m)
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coefficient of friction
Cross slope
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mVv1y  +m,\Vy2, =m\V1

pre post +m ZV 2 post (35)

m, = mass of vehicle 1(kg)
m, = mass of vehicle 2 (kg)
V1, = pre—impact speed of vehicle 1(m/sec)
V1, = post —impact speed of vehicle 1(m /sec)
V2, =pre—impact speed of vehicle 2 (m/sec)
V2, = post —impact speed of vehicle 2 (m/sec)
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A
5(5+;(c1 +2C, +2C,+2C, +2C, +C, )+

E =

% (1+ tanzﬁ) (3.7)

B C;+2C;+2C;+2C,+2C2+C+
5 C,C,+C,C,+C,C,+C,C.+C.C,
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E = Energy Dissipated (Joule)
AZ
G = Integration Constant = g

W = Width of CrushRegion (m)

A =the maximum force per Linear Damage Width (N / m)
B = the Spring Stiffness per Linear Damage Width (N / m*)
C, ~ C, = Linear Deformation (m)

¥ =Impact Angle (rad)

2gE
EBs =v =295 (3.8)

E = Disssipated Energy (Joule)

g = Acceleration due to Gravity (m/sec?)
w = Weight of Vehicle (kg)
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g
£ |B
9 |Left
S |Roadside
£ | Departure N . Avoid Collision
:’- Drive Off Road Control/Traction Loss With Veh., Ped., Anim.
c | e | R | S
Forward
Impact
Parked Veh. Sta. Object Pedestrian/Animal End Departure
16 20
11 A2 15 19 —\-\"
D. —- 13 — cccee 17 | = = 21
Rear-End ‘
Stopped 14 Slower Deceleration 22
> 12,13, 14 16,17, 18 20,21,22
Sc
25
L5
E 5 |Forward
® o |Impact . . . -
EE . . Avoid Collision Avoid Collision
8 & Control/Traction Loss | Control/Traction Loss With Vehicle With Object
- F. 31 33_> >
. > 34
Sideswipe 32 yd »
Angle 35
36
G. ~Na <«
Head-On
> Lateral Move
ge
80
ES |4 B 3 ® D 43 ® 45
5= [H
Bl e e |2 @ o> -
2= | Impact . o . e
Ew . " Avoid Collision Avoid Collision
3 % Control/Traction Loss | Control/Traction Loss With Vehicle With Object
=0
47
. \»4_
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Angle
Lateral Move
52
N 9 x 51| 25w
'; Turn 48 - ? _/
g 2 | Across 53
g ; Path Lateral Move
Ll
&2 58
52 55/ 57 W 60 61
£5 |[K —
© > | Tum Into 54 56
> Path . . . -
" N Avoid Collision Avoid Collision
Control/Traction Loss | Control/Traction Loss With Vehicle With Object
2 . 63 64 65
£ .
2 2 | Straight
o< g
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Lo
£
>
" 66 67
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g M Other Veh.
s 8 |Backing Or Object
8
2
= Backing Vehicle

7ian: National Highway Traffic Safety Administration (NHTSA)
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10-15 3 (3%) 13 (4%)
15-20 3 (3%) 41 (14%)
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pa | 12% | 6% | 35% | 41% | 6% 4%

nesen | 42% | 5% | 21% | 5% % | 2% | 17% 13%
vesvasen | 37% | 6% | 9% | 3% % | 3% 7%
neuazsiuuau | 58% | 5% | 34% 3% 8%
Aanuazdarauaw | 60% | 20% | 15% | 5% 8%
doflauazila | 54% | 25% | 13% | 4% 4% 5%
aztnnuazsuan | 43% | 10% | 27% | 17% % | 6%
wuazdanaen | 52% | 23% | 21% | 4% 12%
dawiuazin | 67% | 22% 11% 6%
CRFY | 100%
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Fufin e WANWN wnin  ndnaileuasid
Agtry 40% 20% 20% ¢ 0% *
AR 50% 50%
N999an
V189 U149 180 100%
Insuazfiulau
AanLazLanaLy 5% 25%
Haflauazila 100%
azInnuazsiuan 33% 33% 33%
wuazanean 67% 33%
daiuaziin 50% 50%
Note: * Injury of cranial nerves
* Intracranial injury
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3.6.4 NMSUIALRALUAINTUZNZASIUTN
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Fuftn unaLile WENTAN nde néwieuazidy
Aame 22% 33% 11% * 3% *
AD
n39an 100%
W09 a9 1a9 67% 33%
Inauazfunau 50% 50%
AaNLazLanLaL 100%
daflauazile 100%
azTnnuaziua 5% 25%
wuazlanaan 89% 11%
dainuazifin 100%
Note: * Injury of cranial nerves
* Intracranial injury
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7iain: World Health Organization (2006)
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fan: ASTB (2002)
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