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Performance of Speed Bumps and Their Effects on
Passengers’ Comfort Perception

Student: Chia-Chun Wen Advisor: T. Hugh Woo

Department of Transportation Technology & Management

National Chiao Tung University

ABSTRACT

Reducing vehicle speed is an important element to improve driving safety. In
order to reduce the speed, various traffic calming devices are used in places such as
communities and schools. This study proceeds in two steps. First, the influence of
speed, traffic calming devices and seating position on vertical acceleration was
measured. Secondly, the influence of different factors on passengers’  riding
perception was investigated. There are 35 participants including 20 males and 15
females. ANOVA analysis was used.

It was found that vertical acceleration’:and passenger perception is highly
correlated. Vertical acceleration-and passenger. perception in various speeds, traffic
calming devices and seating pesition are significantly different (P<0.001). Vertical
acceleration and passenger perception in-gender are not found significantly different.
However, they are significantly- different-in-age cohort. The faster the speed, the
smaller the vertical acceleration was discovered at specific calming device. It is
therefore recommended that the most comfortable passing speed is 20 km/h.

Keywords: traffic calming devices, passenger perception, ANOVA analysis
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Table 5
Before-after speeds along calmed streets
Meighborhood Street Route Sample size Mean speed 85™ 94, speed
Before After Before After Before After
Bonneville Golf Wasatch Dr Morth 1,319 L5110 320 25.2 379 30.2
1,185 1,238 320 29.4 37.7 354
South 1,576 1,423 il4 30.5 36.9 6.8
East Bench Skyline Dr East 580 489 200 232 356 200
881 07 2.7 234 27.1 28.2
West 28 820 27.0 27.6 323 322
356 335 B3 232 356 204
Wasatch Dr MNorth 1,039 1,191 297 23.5 354 28.2
South 1,019 941 287 23.4 4.1 289
Glendale Glendale Dr Morth 500 441 26.6 229 35.0 27.8
Montgomery St South 4384 109 251 23.0 321 29.3
Harvard-Yale 1500 East MNorth 2,363 2,097 30.6 22.9 363 21.7
South 1,907 1,179 252 229 203 27.0
St. Mary’s Kennedy Dr East 1,014 981 283 29.6 34.5 35.7
West 1,213 1,141 30.0 318 36.6 387
Vista View Dr Morth 607 512 24.1 228 28.8 27.3
Upper Avenues Morthmont Dr East 254 296 276 216 337 27.2
West 206 218 284 26,5 353 34,5

NOTE: Speeds are im mph. Divide mph by 0.6214 to obtain km/h.

B 210 5 - 3 B ARG E 2 TR EBE AR TP EF D RERR
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Driver plus passenger weighted RMS vertical acceleration for optimized suspension

at different speeds over different road profiles.

RMS mi*2

0 10 20 a0 an = 80 ™ 80 w
spaad (kmih)

100

== Belgmeasured =r=P lzughed flald == Pagture =st=Random best =#=ravel highway =fi=Vehlcle tegt |

Rl 213 2 4 frid B2 28 4eid &

222 BS68AL RE¥bTRER £ 2 BP

Levels of acceptability of ride quality
Range: BS weighted RMS of i
. . Acceptability

Vertical acceleration (m/s?)

<0.315 Not Uncomfortable (7 ¢ # 4+JR)
0.315~0.63 A little Uncomfortable (v2 #ic 7 47FR)
0.5~1 Fairly Uncomfortable (7 27 4+R)
0.8~1.6 Uncomfortable (- 4% % 47FR)
1.25~2.5 Very Uncomfortable (Z£% 7 4%PR)

>2 Extremely Uncomfortable (1&% % 4%FR)

Watts[14]ﬁ“:£1;&]£~ % (British locations)i #% 4 % & BRI SRR i £ 48w ep
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Crash Data Retrieval System Validation Testing[29]z4 < ¢ » @& % 7 = 527 e
g’#‘-ﬁ’“ﬁi‘k&ﬁ}iw"aﬁ T ELPFE LR LCE > ¥ % VC 2000 Bl & E B~
B PR A PR T IaRGE Gl TR PR § Rl R RPE A E T BLPE
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% k> VC 2000 #7ip] 17 2. FAlde & 2.3 -

% 2.3 VC 2000 ﬂc:b‘i ? FL £
Radar | VC2000 Indicated VC2000 Indicated VC2000 Indicated VC2000 Indicated
Distance Time Speed Average G

N/R 102 feet 2.79 sec 50.2 mph .820
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