


. e e

[P G-

LN

40
fl
|
|
|
i
I
|
|
i

20

EUMPER HT

Lot
TEST

MCA REPUAT OF Frwy -

— _/—— TR G- e

n N "
4

TN s Y
LATERAL DISTANCE (FT)

— POFTWE b 3
:0"\'\ | _
W LN i
(o C-3 /
= i
E SRR LA 1*
_}E«» ;
cr 1
g :
wog !
= i
T 1
g+ MGA REPEAT OF Fimwy +
-+ a & ¢
LY
. !
‘*8‘!_ o e coematnie i W
3 L)
g s "
- - i
o !
i '
g ;
Q
9 i
* \
20 y + ¢ e ok v— " i
10 53 T

Figuray 68

Voin o 25,4
Pt e 0T M
1 omph 3 1,609 km/h

TTw W w
DISTANCE ALONG CURB Ty

CURB TYPE C, TEST M=19 AT 60-MPH AMD 20-0EG IMPACT: (A) VEHIQLE
ROLL, PITCH, AND BUMPER HEIGMT; (8) VEHICLE SPEED AMD PATH

126



APPENDIX C
MGA HVOSM SENSITIVITY STUDY

Fiqures 69 through 95 show the HVJISM resulits from the sensitivity
study conducted by MGA. The results are plotted against the corresponding
NCHR® 150 full-ccale resuits {denoted by the Individual triancies and fabeled
"TEST™) and the MCA duplication of the MC! simulation runs (denoted by the
s01id 1ine labeled "MGA REPEAT OF MCI™) for compar ison purposes. The input
parameter chaiged is given as a plot titie, and the change or changes made are
noted in legend fashion, Each ftigure is composed of two parts., FPart (&)
plots vehicle pitch angte, roll angle, and bumper height with respect to
latsral distance behind *he curb., FPart {b) shows vehicle path and speed wiih

respect to distance along the curb from point of impact.
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APPENDIX D
MGA "BEST™ DATA SET RUNS

Figures 99 fthrough 113 show the HYDSM resylts of the MGA runs using
the best data sot in simuiating NCHRP 150 runs N-2 through N-13. The rasuits
are plotted against *he corresponding NCHRP 150 results. fach figure Is a
comparison of the fuli-scale NCHRP 150 results (genoted by -the individual
triangles and labelad "TE3T™), the NCHR® 150 simulation results {denoted by
the dashed line and [abalad "NJURP 130™, and the results of the MGA best jata
runs (denoted by the line wits the diamond symbols and labeied "™3A 32357
SATA™). Zach figure is composed of two parts. Part (a} plots vehicle pitch
angla, roll angle, and bumoﬂ;r height with respect +o !ateral distance behind
the curb. Part (b} shows vehiclie path and speed with respect to distance

alony the curb trom the point of impact.
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Figure 113
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GLOSSARY

DESCRIPTION OF INPUT YARIABLES

Variable Bescription : Units

lnertial & Dimersional Data:

s Iprung mass fp-g2/in

Myt Total front unsprung mass tb=sZ/in

“ur Total rear unsprung mass : ib-52/ir

I % Y153 moment of inertia ot the sprung mass ibesd=in
about the vehicle X-axis

ty Mass moment of inertia of the sprung mass Ib=sl=in
sbout the vehicle Ye-axis

iz Mass mument of inertia of the sprung mass [b=s2~1n
about tha velicle l-sxis

fxs Mass product of inertia of the sprung mass fb=352-in
in *he vehicle ¥-7 plane

e M3ss moment of inertia of the solid axle tb=sd=in
Fear unsprung mass about a line parallel to
the vehicie X-axis and through the rear un-
sprung mass center of gravity

a Horizontal distance trom. spurng mass c.g. to  in
centerlina of front wheels

b dorizontal distance from sprung mass c.g. to in
centerline of rear wheels

T¢ Front wheel track : in

Tr Rear wheael track in
Vertical distance between rear axle £.7. and in

o rear axle roll center, positive for roll
center above C.g.

Ts Jistance between rear spring moments for in
sotid rear axle )

Suspension Rate Data:

K? Linear front suyspension load delfection rate Ib/in

Kt Linear coetficient of the front suspension fb/in
compression | jounce) bumper term X

K' 4z Cubic coefticient ot the front suspension Ipfin
compression ( jounca) bumper term

Ktg Linear coefficient ot the front suspension In/ir
extension (rebound) bumper *orm 3

K'ta Cubic coefticient ot the tront suspansion th/in

extansion (rebound) bumper term
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GLOSSARY (CONTINUED)

Description

Ratio of conserved to total absorbed energy
in the front suspension bumpers

Front suspension deflection 3t which the
compression bumper is contacted (should be
negative!

Front suspension deflection at which the
extension bumper is contacted {should be

positivel

Linear rear suspension load detlection rate
Linear coefficient of the rear suspension

compression ( jounce) bumper term

cubic coetficient of the rea~ suspension
comprussion { jounce) bumper term

~inear coefficient 0of *he rear suspension
extension (rebound) bumper term

Cubic cozfficient of the rear suspension
extension {rebound) bumper term

Ration ot conserved to total absorbed energy
in the rear suspension bumpers

Rear suspension deflection at which +he com
pression bumper is contacted {should be
negative)

Rear suspension deflection a* which the ex=-
tension gumper is contacted (should be
positivel

Suspension & Steering Data:

Front suspension viscous damping coetficient
par side

Front suspension coulomd friction per side
Front suspension friction nul! hand

Rear suspension viscous damping coetfficient
per side .
Rear suspension coylomb triction per side
Rear suspension triction nul! band

Front suspension auxiliary roll s*iftness
Rear suspension auxiliary rolt stittness
Rear axle roll-stear coefticient

Steering system stear moment of Tnertia about
the whea! stearing axes

Steering system coulomb friction torque, ef=-
fective at the wheel! steering axes

17%

Unitg

in
Ib/in
Ib/in
16/in°

Ib/in

Ib/:r.3

lb=s/in
Iy

infs
ib=-s/in
Ih

in/s
ib~infrad
th=in/rad

Ih=gdein

Ih=in



GLOSSARY (CONTINUED)

Variable "Description Units
2 Front wheel steer angie a* which steering rad
fimit stops are engaged
Ky Jtittness of the steering limit stops, ef= th=in/rad
¢ fective at the front whee!
¢ Friction iag in the stesering system rad/s
rT Front wheel pneumatic trait in

lire Data:

RIE “inal detlection of the force versys de- in
' flection characteristic of the radial spring
tire modeat
BESTRN fncrament of Jdeflaction of the torce versus in
daflaction characteristic ot the radial
spring tire aodel

Xt Tire ioad-deflection rate in the quasi-linear 1b/in
' range ' ‘

7 . '

I Tire deflection at which the load deflecticn in
rata incressoes :

t 4ultipiier of Kt ysad to obtain tire stiffness
at iarge deflections

Ad Constant tor tire side force vs slip angle
characteristic

Ay constant for tire side force characteristic
due to slip angle

A2 Constant for tire side torce characteristic
due to slip angle

b3 constant for tire side torce charascteristic
Jua to camber angle

A4 Jonstant tor tire side force characteristic

. due tH ¢ambar anqgle

v Muttipler of A2 at which tire side force
characteristic variation with 1oad is aband-
onad

i Feiction coetticients of suyrface on which
tire meisyrements ware taken

R Undettected +ire radius in
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