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Abstract

Channelized islands are critical traffic-calming facilities at at-grade intersections, yet significant
controversy exists regarding their installation criteria and design methodology. The fundamental
cause of congestion stems from the mismatch between the dwelling volume of non-motorized traffic
(pedestrians/cyclists) and the island accommodation capacity. Field observation data analysis (20
hours across five intersections) revealed a non-uniform spatial distribution of slow-mode traffic on
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these islands. Consequently, a subzone division framework is proposed, with subzone density in-
troduced as a key performance metric. Using the Kaplan-Meier survival analysis method, critical
density thresholds for different zones were determined. This enabled the development of a spillo-
ver probability prediction model for non-motorized traffic on channelized islands. Finally, installa-
tion criteria for channelized islands at signalized intersections are proposed.
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Figure 1. Traffic organization and layout schematic for pedestrians and non-motorized traffic at intersections with channelized
1slands
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Table 1. Consolidated data sheet for intersection research
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52X G = A2 &y T A /m s e L Jr e
[lite]s 146 0.26 202 63
N Rk 112 0.26 132 81
TX A1 160
[l 89 0.26 195 49
R 152 0.26 180 43
[lit]s 123 0.25 244 61
N Rk 56 0.32 153 164
TXH2 160
[lithe] 86 0.32 111 65
R 53 0.25 326 32
[litE]s 95 0.36 159 97
N Rk 56 0.32 154 161
TXH3 160
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[lith]s 111 0.26 131 83
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TX M4 160
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Figure 2. Traffic organization and layout schematic for pedestrians and non-motorized traffic at intersections with channelized

1slands
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Figure 3. Trajectory schematic of non-motorized traffic at intersections
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Figure 4. Heatmap of Non-Motorized Traffic Distribution on Channelized Islands
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Figure 5. Layout schematic of waiting areas for non-motorized traffic
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Table 2. Traffic volume data table for non-motorized traffic at holding positions
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Table 3. Spatial density data table for non-motorized traffic at holding positions

=3 BITRBHTNESHEESITR

X 35k SRS HWERAE  wEERME W H HIE b2 RS ES
1 194 0.68 0 0.24 0.13 0.54
2 194 1.39 0 0.43 0.28 0.65
3 194 0.43 0 0.08 0.10 1.23
4 194 0.25 0 0.03 0.05 1.03
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Table 4. Correlation between density and spillover occurrences in holding positions
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X1 MR R p BEMp H VPR
RIX R 0.67 <0.05 PRAH R
X3 1 -0.03 0.68 AHHK
X3, 2 0.37 <0.05 BT EPS
X35 3 0.72 <0.05 PRAH R
X35 4 0.20 <0.05 EEVEPS
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Figure 6. Survival probability curves for zone 3 density and spillover probability
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Figure 7. Survival probability curves for zone 2 density and spillover probability
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Figure 8. Schematic diagram for calculating channelized 1sland area
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Table 5. Proportion statistics for holding positions at surveyed intersections
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1 [0.16, 0.20] 0.18
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4 [0.14,0.22] 0.17
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Table 6. Input and output specifications for the spillover probability calculation GUI
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Table 7. Confusion matrix between predicted and actual results
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Figure 9. ROC curve of the spillover probability prediction model based on zonal density threshold

E 9. EF 9 XEESERNGEEFNERA ROC #Lk

LR UL LIRTESS R, BT 70 DX FEE R R AR H MR 5 OIS R FU 2 2R W, % L4 b AUC 361 0.92,
YB3 5y 12 AT AS I L R A BRI AFEIX e 7, RN i RBUZ(H B3 0.88) 5 ik 7
PECRIEZ 0.7, IR B e 4 21K 2 B0t th XU, (R 2 BE R R4 B BB, fRIEE

TE PR A R S R

DOI: 10.12677/0jtt.2026.151008 98

Z

}‘/

CIEBAR


https://doi.org/10.12677/ojtt.2026.151008

T, KEH

44. HAVBRGERHE

AR S N T A1) 58 B0 B i R R R AT VA0, 38 T SO = R S0 A {9 R S = 4 57 iy i
(& 10y BRI RS, 55 I -RA AT B B 30~180 A0, ey 5038 5 i AR A VE I 20~200 1
Jiks AT NHHI. BEhEAT RG] FSMEASE . & DA G H R R BRI (S .

1R1TZIBE 0 = 200 H/ /et 1BITIBE O = 400 &/ /et 1BITZRE 0 = 500 /N6t

[ ——

—

ET IS iy s S E A & 0.6
@L%E‘f‘?s 5(472 a0 Jé%ﬁ%‘?s 5(\? 1;)\\" o J&gwﬂtss@z g0 ,,%@
%) k) s % ) 15525

g

1BITAEE O = 600 #i/ /BT S1TIZIBE Q = 700 /T BITZIRE Q = 900 i/ /N6

P
15

15 R - -

—

E —
u%@,ggﬁ@ o %
TR 1ss5 R

—
85

.50 y
Rty M —
B (g0 4 % »
5y 15525 @ By 15525 %

Figure 10. Spillover probability curves for channelized 1slands under varying non-motorized traffic volumes
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Figure 11. Critical threshold curves for 0.5 spillover probability under varying non-motorized traffic volumes
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