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'|}=Q}t |OYQO 40 Vy=m =@ '?ka j}raD sDU}U QO |}=Q}t Q}}eD Cr=L QO |rw
XN=W QO Vy=m �2 w |m}D=DU= |Q=O}=B QO Vy=m �1 'p�V}=tR; Qwv=t QO
|Q=O}=B OwOL QO Vy=m �1 w �2 ?}DQDx@ |y=t?qk Qwv=t QO w |m}t=v}O |Q=O}=B

"OwW|t O=H}= |m}t=v}O w |m}D=DU=

xvO@ x@ ?ka w wrH j}raD sDU}U p=YD= pLt Q}F-=D
j}raD sDU}U u}}=B w q=@ |rQDvm |wR=@ p=YD= pLt |@Uv |xrY=i '|UQQ@ u}= QO
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"p�V}=tR; Qwv=t QO xvO@ x@ wrH j}raD sDU}U p=YD= pLt Q}F-=D "27 pmW

"|y=t ?qk Qwv=t QO xvO@ x@ wrH j}raD sDU}U p=YD= pLt Q}F-=D "28 pmW

"p�V}=tR; Qwv=t QO xvO@ x@ ?ka j}raD sDU}U p=YD= pLt Q}F-=D "29 pmW

"|y=t ?qk Qwv=t QO xvO@ x@ ?ka j}raD sDU}U p=YD= pLt Q}F-=D "30 pmW

"p�V}=tR; Qwv=t QO ?ka j}raD sDU}U |}=Q}t Q}F-=D "25 pmW

"|y=t ?qk Qwv=t QO ?ka j}raD sDU}U |}=Q}t Q}F-=D "26 pmW

Ctqa =@� V}=Ri= u; ?Yv |rY= Cr=L x@ C@Uv xvO@ sQH RmQt w |e=vHwO
?Yv pLt Q}F-=D j} Q] u}= R= =D CU= xOW xO=O �|ivt Ctqa =@� Vy=m w �C@Ft

"OwW |UQQ@ wQOwN |Q=O}=B OL Q@ xvO@ x@ j}raD sDU}U p=YD= \=kv
w 27 pmW j@=]t "OwW|t xOy=Wt |Dw=iDt Q=DiQ wrH j}raD sDU}U QO
xvO@ sQH RmQt CtU x@ 'xvO@ x@ wrH j}raD sDU}U p=YD= \=kv xm |v=tR '28
w O@=}|t Vy=m p�V}=tR; Qwv=t QO wQOwN |m}D=DU= |Q=O}=B 'OwW|t l}ORv
sDU}U ?Yv xrY=i Vy=m �3 QF= QO "O@=}|t V}=Ri= |y=t ?qk Qwv=t QO
|Q=O}=B OL QO Vy=m �2 'p�V}=tR; QO 'sQH RmQt =D xvO@ x@ wrH j}raD
�1 '|y=t ?qk Qwv=t QO w |m}t=v}O |Q=O}=B OL QO Vy=m �5 w |m}D=DU=
xOy=Wt |m}t=v}O |Q=O}=B OL QO Vy=m �1 w |m}D=DU= |Q=O}=B OL QO V}=Ri=

"OwW|t
x@ 'xvO@ x@ ?ka j}raD sDU}U p=YD= \=kv xm |v=tR '30 w 29 pmW j@=]t
Qy QO wQOwN |m}t=v}O w |m}D=DU= |Q=O}=B 'OwW|t l}ORv xvO@ sQH RmQt CtU
Vy=m �3 QF= QO 'R}v =Hv}= QO "O@=}|t Vy=m 'p�V}=tR; w |y=t ?qk Qwv=t wO
Vy=m �5 p�V}=tR; QO 'sQH RmQt =D xvO@ x@ ?ka j}raD sDU}U ?Yv |xrY=i
?qk Qwv=t QO w |m}t=v}O |Q=O}=B OL QO Vy=m �6 w |m}D=DU= |Q=O}=B OL QO
\=kv xJ Qy '|rm Qw]x@ "OwW|t xO}O |m}t=v}O |Q=O}=B OL QO Vy=m �11 |y=t
V}=Ri= wQOwN |Q=O}=B 'OwW ?Yv xvO@ x@ 'sQH RmQt R= QDQwO j}raD sDU}U p=YD=
V}=Ri= p}rOx@ VDre Q@=Q@ QO sw=kt |=yQw=DWo V}=Ri= Q=DiQ u}= Cra "O@=}|t

"CU= |Qw=DWo |wR=@
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QQ@j}raD sDU}U |}=Q}t V}=Ri= QF= QO |Q=O}=B OL wO Qy '|y=t ?qk Qwv=t QO �
"O@=}|t V}=Ri=

"O@=}|t Vy=m |Q=O}=B OwOL '?ka j}raD sDU}U |}=Q}t Vy=m =@ �
wQOwN|WDre |Q=O}=B QO |R}J=v Ow@y@ 'j}raD sDU}U|}=Q}tV}=Ri= '|rm Qw]x@ �

"OQ=O
|WDre |Q=O}=B QO '?ka QO xvO@ x@ j}raD sDU}U p=YD= |x]kv C}U=UL �

"CU= QDTwULt
|Q=O}=B 'OW=@ QDW}@ sQH RmQt =@ xvO@ x@ j}raD p=YD= |x]kv |xrY=i xJQy �

"O@=}|t V}=Ri= wQOwN
QO xDi=} xaUwD pOt uDW=O =@ xm OUQ|t Q_vx@ |QwQ[ xDmv u}= QmP u=}=B QO
'|Q=O}=B OwOL Q@ =yvDxv � =yQDt=Q=B |t=tD QO |QDpt=m p}rLD u=wD|t 'ADAMS

|L=Q] Ov}=Qi l} QO w O=O s=Hv= � |m}t=v}O Cq=L |=yQ}eDt |t=tD Q@ xmr@
|R=Uxv}y@ 'xv}y@ G}=Dv x@ |@=}CUO Qw_vtx@ =Q =yQDt=Q=B |R=Uxv}y@ VwQ =@ '|ak=w

"OQm

|Q}oxH}Dv
CUO x@ j}raD sDU}U syt |=yQDt=Q=B R= |NQ@ Q}}eD R= xm xrY=L G}=Dv x@ xHwD =@
OQwt |w w} T= wQOwN |m}D=DU= w |m}t=v}O |Q=O}=B OwOL Ow@y@ |=Q@ 'CU= xOt;
C} wrw= ?}DQDx@ =Q Q} R C=Q}}eD u=wD|t '|DreV}@ RwQ@ =@ |v=QL@ \}=QW QO |UQQ@
wQOwN |xaUwD R=i QO KQ] uOQm |}=yv xrLQt QO u=L=Q] x@ '|L=Q] |=yQDt=Q=B QO

"O=O O=yvW}B
|yHwD p@=k V}=Ri= |Q=O}=B OwOL 'j}raD sDU}U |Owta |DiU V}=Ri= =@ �

"O@=}|tv
Ow@y@ |m}D=DU= w |m}t=v}O |Q=O}=B 'wrH w ?ka j}raD sDU}U |DiU V}=Ri= =@ �

"O@=}|t
"CU= QDTwULt ?ka j}raD sDU}U |DiU V}=Ri= QF= QO |Q=O}=B OwOL Ow@y@ �
|Q=O}=B QO Q}}eD sOa ut[ 'p�V}=tR; QO |m}t=v}O Q=DiQ QO |}=Q}t V}=Ri= �

"OwW|t QHvt |m}t=v}O |Q=O}=B QO TwULt=v Vy=m x@ '|m}D=DU=

CWwv=B
1. roll over
2. sport utility vehicles(SUV)
3. �shhook and j-turn
4. ground vehicle
5. national highway tra�c safety administration (NHTSA)
6. fatality analysis reporting system (FARS)
7. pickup
8. static tip-over
9. ramped rollover
10. soil trip rollover
11. dynamic science
12. outrigger
13. Malibo
14. failure analysis associates (FAA)
15. tripped rollover
16. load transfer distribution (LTD)
17. dynamic stability index (DSI)
18. curb-tripped rollover
19. vehicle dynamic analysis, nonlinear simulator
20. advanced dynamic vehicle simulation
21. rollover prevention energy reserve
22. kalspan tire model
23. tire lag
24. static stability factor (SSF)
25. multi body dynamics
26. tripping phase
27. roll phase
28. ground impact phase
29. steady state
30. critical cornering condition
31. rollover threshold
32. rear wheel drive (RWD)
33. anti-roll bar
34. double wishbone

35. rack & pinion
36. validation
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