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i 4
dmyneaiy
PAYLOAD
:ﬂ‘;”’ c6 ROLLOVER
HEIGHT | THRESHOLD

CASE CONFIGURATION | gvW (in) (gs)
Full Gross,
Medium - Density 80,000 83.5 .34

"BASELINE" Freight (34 Ib/ft?)
“Yypical”
LTL Freight 73,000 950 .28
Load
Full Gross,
Full Cube, 80,000 | 1050 24
" _ep" Homoqeneous
HIGH-CG | Freight (18.7 b/1t?)
0. ¢ Full Gross
I Gosoline 80,000| 886 32
ssanHD Tanker

E. Cryogenic
Tanker 80,000 | 100. .26
(He, and H,)

{1b.= 454 kg
{in.= 0254 m

1 1b/f1* = 16,01 kg/m? \

(Etvin et al., 1985, Figure 13, p. 55)
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anumsnnumuuyiassdu ngiimdnihnmduuzihuuouuia (Posted
. P ' ° ¥ v @ ' 4 4
advisory) a9 1dmnnuduuzih (Advisory speed) lﬂuﬁmsmnus:nﬂ‘luuﬁmzwuﬁ
P o
nfn Asuerasluaise 1.2

¥ ]
@137 1.2 71 Advisory speed dm3usaussnnamRunAnm

Advisory ¢
Site Speed Peculiar Site SRSt lon Speecs
No. mi/h Characteristic "Baseline" "High C-G"
L 35 tight curve, end of ramp, 34,44,40 mi/hl 35,40 mi/h
. poor transition
2 25 compound curves, tight-flat- 25,35,42 25
tight
3 25 short decel lane, then tight 35,25 25,35
curve
*4 20 low advisory spd, spiral to 55 (braking) | ===--
compound curve
) 20 tight curve, curb on outside 35,25,20 35,30,20
kkG 45/55 | large radius, highspeed, 55,70 ———
slippery wet
35 - downgrade leads to sharp curve | 35,45 35,45
30 downgrade leads to sharp curve | 30 -- 30,35
25 sharp curve at end of moderate | 25 ———
decel. lane
10 25 poor transition, sharp curve 25 —————
right away
11 25 compound curve, tight-flat- 25 —
tight
12 40 tight curve on central lanes 40 45,50
of trumpet
13 30 tight curve, curb on outside 35 —_——
14 25 tight curve, curb on outside 40 ———
15 30 compound curve, large ratio 35 ——
of radii

* Site No. 4 = Braking from 55 mi/h towards 20 mi/h on u = .50 surface
*% Site No. 6 -~ Additional runs to simulate hydroplaning, Baseline Vehicle.

(Note: Posted advisories: 45 mi/h - trucks, 55 mi/h - others.)
(Ervin et al., 1985, Table 8, p. 57)
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31 1241

- ——  (Centripetal Acceleration, (e+f)
Side Friction Factor, (f)

—cemeem  (f)+15% Tolerance for
Steering Fluctuations

(3]
=

Side Friction and Laterat Acceleration, G's

Range of Rollover Thresholds
Loaded Heavy Truck Combinations

o

.er
/
~/
e .08 fi/q
.l = /-
/ transition of
/ superelevutlon e
z L B 5
0 | 250 300 350 400 450
— SPIRAL—->*<— CURVE ————1-= SPIRAL
TS SC CS

31 121 uffsudouseniesniildifansnanahidmivsoussyaminduany

Foans Side friction vume IReenszdu luAuiamTmnemwmi
(Ervin et al., 1985, Figure 21, p. 74)
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wanahwndasusameadudeninavu luvasisasunanai Fuiluuuudiass Static Tae
muualioraenuilu Rigid body uasthwansznuninszuusaanswtedsnandam

T [ o o ° o q 9 ' o o o " e '
AgAUBAsusINIA I madnsvinnssah linnuhiiilesundwadesasuse

madde Taoihilesedsnanundassuduaumsildnial Rollover threshold &3
aums (a, = Eg%) Taefiilsssninoades 5 edelaun

1) auafSeiaiivdnvessavasd Ifuhlfangavesgaguidivesse
ity Taefinn s% Tedoiiu@nde AR/ hy Taudt h, fe quqmﬂﬁuﬁeqaqu&ium
way Ak fio mm‘immwmfmuqwmfuﬁnaqwt?fiumn‘fmmnnnmﬁuzﬂumﬂamq
wazredevessosazdh IRy

2) wanansfigagquidaimandeuidudraiiewinnsmuvesiase Taol
wa 12% ilefuiiiuduiio M gh_, / k, Tavft M, fio wnavesmlSmiel¥nvease, h,, fi®
mwqqmnqaqudemﬁwnuﬁﬁ"zmﬂqu uazk, fie 1 Stiffness ¥oedou LI NANID

3)  WavInMsRESUYeRTInieszuzsEnRedounsdeun (Half-
Track) #ufluwasinnisinfoufivesszuusasane  laoiima 5%  Desofiuduie
M gh, hoy. ((k,hy) Taoit K, e n'nuqwmvfuﬁmﬂuﬁﬁ%mnuu iefims
wasuannuniesenadedouazen (Track width)

4) wavenIIAARIVEIATIHilweNsTzsEniiedhouazdoun (Half-Track)
ifiosnnnisvdudmedidrevesde Taviina 3-8% Tesofimuduie Mg [(k ,hy) Tavii
k, fie fi1 Stiffness ¥09ABUUAZFIIANIN u‘faﬂmilﬁmmwmﬁamqu‘jaqmemm‘nﬁu
sUvesdenanazyasarsvessovaizidnlfs

5) wavmnsnyuvesde Feiantennn aunsadaiield Tasina 1-1.5% fledo
uiuaufe 4m,p,> / Mhyr, Taoit m, fie winvesdesa 1 fe, p, flo Salimampvede
(Wheel radius of gyration) uay r, fin $riivasdens

nnihiesananaunsaaasasusimdmeinlfsedumanndi8inn g 20-

25% FeARITUNIT ‘
=3 gt (2hy)
L+ AR by + M ghy (L= By, [ 1) kg + Mg (K ho) +4m, p,” [(Mhyr,)]

. Dabbour et al. (2004) ldvhnisnaseu@dosnmmstuiuumaelfedandy
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(Horizontal reverse curve) vuvuiiuas ifimsmuanumasuniesmsenssduvsuauy
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d' = : 1 o J ) A 1 9
fifatu Taemdwnanszgainnldimeniuqumssenuuamsaion mumidmdann
A (Maximum allowable side friction) vinmanageuilinswi winfnnuEan 14l
mseenuuuiianies manudafiildsondnah (Rollover speed) ssiiflndifvaium
o 9 A a P o o
anusrlumsesnuuy udeziu s wnTslimsmuanumatuna
Seyfried and Pline (2009 léAnudaiimslumsmanudauuei
(Guidelines for the determination of advisory speed) lagauz3dolAtuiin 13
-4 o a 4 o (]
anuiaeasvlaouieswds fAe  anudmmwseduiumalfaldednazan  Tas

[

' \ . &
Usinnausamedndng (Lateral acceleration) oz Waumseenuuuaudun 1R
Sunszumsinifidufivensulunsuusiie  Side  friction  Taunsnaassiidiud
souiuil 3 3% 18un 535w Taeld Ball-bank indicator msldaumsessnuuuainuda

A -3 J o o Qo -
wae 1¢ Accelerometer #ah I ldmumsgudmiuamus i dwaaslums 13
dmiusoussnn wiesaminaunsemnnuinlaeass Taeldm Side friction
[ ] 9 [ [
# 0.21 wazarsdiind 035 mseduiudil Wudrsasssudammana i udlu anundusis
udans1de Side friction # 0.17 w30 81 Ball-bank 14 10 s wemldnileh

i 4 v
anudalusiiee hivhldsandnadh i Side friction fifte a1 Lateral acceleration (3a14

' - ad o o v d
Tunisues g wie s) dugnanenauazanveiuy lumnaneslaslénnuia
gagalimnefiegld Ball-bank indicator Tumsiam lesnnsm ldnmaumssmlag

4 o 4
1NIBIIAU

MIN 13 uamshmmﬁmuzﬁmumﬂﬁ'&

Speeds (mph) Ball Bank Reading Lateral Acceleration (g)
<20 16° 028
25-30 S 14 o
>35 12° 021

(Seyfried R. K. and Pline J. L., 2009, Table 2, p. 5)
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