Estimation of critical and follow-up headways at roundabouts
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Motivation

Roundabout capacity analysis in Portugal is based on
the UK regression method. This method has some
limitations, which has recently motivated research in
Portugal into the use of capacity methods based on

Choupal Rb.

The semi-automatic LUT|,,;, tool was developed to
facilitate the data conversion task (VB.NET)

gap-acceptance theory.
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Objectives

= Estimation of critical and follow-up headways at
Portuguese roundabouts

" Comparison of the main estimation methods

.
az! LUT Video Player V2

......

.' - Mlnor vehicle i
arrn 'es at stop bar

|R|ght Lane)
~ - Minor vehicle

 leaves stop bar
(Rjght Lane

(Inner Lane]

na e

 in front of entry 3

' -
oy ot

ol

LB |

s
7.':;4 lLeft Lane)
PN osa0e toodeIIIIIIT

PSS |caves stop bar
I 5 L \
Pe AR e (Left Lane)

. " T ' -y

107.2861 W
107.2861 E
108.1191 A

+ 1108.1641S

109.7511 W

: 1100451 E

W <_ Minor \.enl-c.l-e. :
111 7971w
4 111.7971E

110.8531 A
110.8631 S

: ; 112.4511 A

L v IR 112 8331 s

g 113 6581w

N 1150511 E
1153631 A
116.2911 W

P 1117.3881S
117.7231E

119.0021 S
119.0021 E
119.6031 A
1205971 S

------- : ! 71W

; r( Ma)or '.ehlcle L e “\Q\\\\\ ' }.5..121?161 AJ

- *'.;-.',;-;i~,,:.',} in front of entry ",\‘4-4 '..d B TR\ \ i \‘ ' 123.0881 E
(Outer Lane) e O N |

" Comparison with results from other countries

Data collection

—

Methodology consistent with the NCHRP Report o T ,___E;a:nhasantaRb"
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Method / Sample Set

Siegloch / A Raff Wu  Trout. Logit

Sample data MUT®: 45 MUT®: 6 s B B C B

Roundabout Entry Lane Length Entries Oppos. t. t; te t t. t. t. t.

(min) (veh) (veh) (s) (s) (s) (s) ) (s) (s)
Choupal N 54 1053 246 3.76 218 427 208 390 375 428 354
R. Santa E -- 99 1181 1245  3.37 220 415 217 365 356 373 354
Nelas w L 53 524 756 3.14 194 372 199 340 355 363 3.26
Nelas W R 53 721 756 3.11 195 333 211 311 322 331 3.07
Pedrulha W L 76 819 553 2.95 242 446 233 3.09 398 388 359
Pedrulha W R 76 1137 553 2.52 232 319 242 357 368 375 331
Nelas S L 54 489 664  3.06 225 378 226 328 330 337 311
Nelas S R 54 671 664  3.02 216 338 264 339 346 360 3.33
Palmeiras S L 59 252 977 2.96 235 355 278 365 368 356 3.49
Palmeiras S R 59 421 977 2.62 236 312 256 330 320 329 3.07
VR Taveiro w L 73 1198 931 3.19 216 343 213 303 315 325 275
VR Taveiro W R 73 1165 931 2.69 237 288 238 297 302 319 256

Sample sets: A: all gaps (saturated conditions); B: accepted gaps and largest rejected gap of each minor vehicle; C: accepted
gap and largest rejected gap of drivers that rejected at least one headway.

(*) MUT: move-up threshold

Based on video recordings

6 roundabouts in Portugal with

— Periods of continuous queuing

— simple operations
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Observation time: 53 — 99 minutes per entry

Data conversion: LUT|,», tool and Excel VBA
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Estimation methods ; *
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= Siegloch, Raff, Wu, Troutbeck (ML), Logit

Pedrulha Rb.

Country Critical Follow-up Observations
headway, t. () time, t; (S)
AUSTRALIA Model based on conflicting
1-lane 1.4-4.9(2.9) 1.8-2.7 flow, number of lanes, diameter, and
2-lane (dominant lane) 1.6-4.1(2.9) 18-2.2 entry width
2-lane (subdominant lane) - 22-4.0 (21) (cited in (6))
DENMARK Parameters estimated by regression
1-lane, urban 5.1 3.0 (22)
1-lane, rural 4.7 3.0
2-lane, rural 4.0 2.6
GERMANY [X/y]: number of lanes: entry/circle;
[1/2] 40 =DCl =60 m 5.6 2.5 In the original only final capacity
[2/2] compact 40=DClI=60m 5.2 2.2 formulas are provided. These are the
2/2 large DCI > 60 m 4.4 29 parameters that provide the best fit
using Siegloch’s capacity formula
(23)
ISRAEL 4.0 Logit method with waiting time as
1-lane, urban/sub-urban independent variable. Value for a 10
s. waiting time
(17)
POLAND Parameters estimated by regression
Medium 2-lane (L) 4.3 3.3 (24)
Medium 2-lane (R) 4.6 3.6
Large 2-lane (L) 3.8 2.6
Large 2-lane (R) 4.2 2.9
Semi 2-lane 4.7 2.8
PORTUGAL 3.2-3.7 2.1-2.3 Maximum Likelihood, Raff , other
methods (from current limited
observations)
SPAIN 33-35 "t /2 (25)
SWEDEN Maximum Likelihood method
2-lane roundabouts (L) 4.4—-4.6 generalized for multilane
2-lane roundabouts (R) 4.0-4.3 roundabouts (14)
UNITED STATES (*) Maximum Likelihood method
HCM 2000 4.1-4.6 26-3.1 (6)
NCHRP 572 (*)
1- lane roundabouts 4.2-59 2.6-4.3
2- lane roundabouts (L) 4.2-55 3.1-4.7
2- lane roundabouts (R) 3.4-4.9 2.71-4.4
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Validation

"= Comparison of observed and predicted capacities using Hagring’s capacity
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Main conclusions
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Siegloch’s estimates are very dependent of the move-up time threshold used to

classify the saturation periods;

Maximum Likelihood method overestimates the critical headway when the

opposing flows are very low;

Wu and ML methods produce very similar estimates;

The Logit method allows the explicit use of independent variables other than
the headway; the waiting time at the stop bar was not statistically significant;

The critical headway is usually smaller at the right-lane entry;

Portuguese (and Spanish) drivers are more aggressive than northern/eastern

European drivers;

The comparison between estimated and observed capacities suggests that Raff,

Wu and Troutbeck methods are the more reliable.



