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ABSTRACT:

The Institute of Transportation (IOT) of the Ministry of Transportation and Communications is preparing to revise
Chapter 7 of the “Taiwan Highway Capacity Manual” (THCM), entitled “Freeway Traffic Weaving Segments.” The
analysis methodology used still employs that of the 1985 Highway Capacity Manual (1985 HCM) of the Transportation
Research Board (TRB) of the United States, as traffic data for weaving road segments had not been collected for many
years for traffic flow characteristics analysis, and the applicability of the analysis methodology for weaving road
segments has not been assessed. Therefore, the IOT is conducting relevant research to study traffic flow characteristics,
roadway capacity, and level of service analysis methodologies for weaving freeway segments, as well as to revise the
relevant chapters of the THCM.

The project will be executed over three years, focusing on various road configurations. The research topics for
each year are as follows: (1) Typical weaving segments, (2) Non-typical weaving segments, and (3) Weaving segments
with system interchanges. The revisions to the Highway Capacity Manual will be conducted in the final year of the
project. This year marks the second year of the project, with a research emphasis on non-typical weaving segments,
which refer to weaving configurations that go beyond the scope of typical weaving segments. Examples include
asymmetric lane configurations on upstream and downstream mainlines, where one weaving traffic flow does not need
to change lanes while the other does. This year’s study has completed a literature review on weaving segments,
conducted field investigations at four atypical weaving sites, analyzed traffic flow characteristics, developed speed and
capacity estimation models, and identified suitable locations for long-term data collection. High-resolution traffic
recordings were obtained using drones, with various flight strategies established as references for future surveys. The
analysis revealed that different traffic flow types have significant impacts on weaving operations, with most weaving
maneuvers concentrated at the upstream end of the segment. In terms of modeling, speed and capacity estimation models
with strong predictive performance have been developed. Lastly, through data screening and comparison in the
evaluation of freeway capacity study sites, 15 locations were recommended for the installation of vehicle detectors as
long-term observation points.
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(veh/#38) DFS 741 611 538 644 516 214 3264
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(km/hr) DFS 88 8543 | 8237 | 7724 | 6974 | 6836 | 78.52
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BT

ED
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%3423 kg T Rt PFAcEE T T FR NG A
JEZEZE (veh/hr)
EX-1 EX-2 EX-3 EX-4 EX-5 EX-6 SUM
EN-1 1,976 124 22 4 0 2,126
EN-2 98 1,433 190 40 1 1,762
EN-3 7 203 982 338 20 1,552
EN-4 0 6 51 1,550 162 35 1,803
EN-5 0 0 1 1 1,186 751 1,939
EN-6 0 9 63 48 29 406 555
SUM 2,082 1,775 1,310 1,981 1,397 1,194 9,738
i AZEZE(veh/hr)
EX-1 EX-2 EX-3 EX-4 EX-5 EX-6 SUM
EN-1 1,916 151 0 0 0 0 2,067
EN-2 143 1,283 285 0 0 0 1,711
EN-3 18 134 936 276 27 0 1,390
EN-4 0 0 0 784 241 71 1,096
EN-5 0 0 18 1,078 535 0 1,631
EN-6 0 9 27 36 62 704 838
SUM 2,076 1,577 1,248 1,114 1,408 1,310 8,733
#EFET% (veh/hr)
EX-1 EX-2 EX-3 EX-4 EX-5 EX-6 SUM
EN-1 1,736 191 77 13 0 0 2,017
EN-2 69 1,322 379 105 10 4 1,889
EN-3 4 50 668 582 101 25 1,431
EN-4 0 2 13 423 423 109 970
EN-5 0 0 0 2 662 417 1,081
EN-6 0 13 57 25 36 400 530
SUM 1,810 1,577 1,194 1,150 1,232 955 7,917
% 343 LA FD o RET ?ﬁt*ﬁriﬁjﬁr\’ ﬁﬁtﬂﬁd ‘%‘4?\2.} F
LA X T P A 344 2 TR E e LR E R
2L PE Fow B R A M1 MBI fAFER2Z TR YR

]
FApg 60 2L LI >R 2T RS 48 hd R ERE R
BRyHE O RRIEL D E P A ARG LER A LR D



iﬁ-“iﬁi—éﬁ“%w%gﬁ“#{ HEZ ﬁ%,g S SRR
% ~ A ~ =7 )

Ll

B i & (veh/hr) o 32

LR EER AT P T L SER RS SPN RN E
%346 22D KET T VAL R TR B2 éié;l;ﬁd ?k 3

3T RS GRS R R R R f R

FooAY R ﬁiﬁiﬂ_ AR N R D E 2L TR VERA

B iz i d 4K (LCR) » LCRyr ~ LCRpr & LCRpr & 7 “E % 2

itk s @“ﬁ%’:m“p EE RN LCRRF $H D FApE A 2

FIE LR SRR ERGRE NI PRI XD E ST R
ERE

%343 AR B IURAET DR PFACEET T RN BT I0D 5§

ZZZA] (km/hr)
EX-1 | EX2 | EX-3 | EX4 | EX5 | EX6

EN-1] 909 | 932 | 844 | 716 - -

EN-2 | 91.2 | 845 | 80.2 | 73.1 - -

EN-3 | 89.8 | 83.0 | 77.1 | 66.8 | 67.3 | 64.1

EN-4 - 70.8 | 68.6 | 60.9 | 65.5 | 69.7
EN-5 - - - 61.8 | 64.1 | 64.3
EN-6 - 61.5 | 60.1 | 51.9 | 64.5 | 62.5
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#EAZEZE (km/hr)

EX-1 | EX2 | EX-3 | EX4 | EX-5 | EX-6
EN-1| 83.1 | 894 | - - - -
EN-2 | 775 | 769 | 752 | - - -
EN-3 | 68.8 | 76.6 | 65.3 | 484 | 506 | -
EN4 | - ; - | 386 | 43.8 | 45.1
EN-5 | - ; - | 152 | 436 | 450
EN-6 | - | 281 | 217 | 32.2 | 50.8 | 445

ZE3ZE18 (km/hr)

EX-1 | EX2 | EX3 | EX4 | EX-5 | EX6
EN-1| 841 | 825 | 767 | 799 | - -
EN-2 | 805 | 715 | 67.0 | 51.0 | 35.0 | 23.5
EN-3 | 77.3 | 63.1 | 53.0 | 41.7 | 350 | 27.8
EN-4 | - | 424 | 53.0 | 315 | 29.7 | 255
EN5 | - - - | 195 | 278 | 275
EN6 | - | 207|319 | 238 | 304 | 26.7

F3.4-4 3 B SRk i T o @ R & (veh/hr)

PaegNy | R € 2% B
VEr 8,671 5,938 5,621
VEr 2,649 1,921 1,742
VRF 120 87 79
VRr 482 786 475
de B 11,922 8,732 7,917
B JRy = 1,987 1,455 1,320
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%3457 B Sk T w0 B iz T 35 5 (kph)

Paegma | BED &% BE 0
VFr 78.0 65.0 60.9
Vir 57.8 45.7 29.0
VRF 65.8 27.4 28.5
VRr 63.5 46.4 28.5
T2 66.3 46.4 36.7

% 34-6 2 B SR T w B 2 i D Eap T

PR pEI | BEO &> %% | BED
LCRFr 0.17 0.18 0.30
LCRrr 0.48 0.50 0.79
LCRRgF 2.67 2.63 2.87
LCRRrr 0.07 0.08 0.08

Bl 3.4-4° (@3 ()5 * kB i RET P EAE 0 %8

ﬁSO»Q;—:@’%gﬁmar&a T EEES SRR

ol i SURA W) SR T 0 e 2 ¥R (Gate) 0 * T R AR B Rl B L B

b b e T sz R AR AT D GRIERIN LR E LT

BHEF I HIE R ARAEET SR EAE IR S

PREIFASGT R 2 ERIHBIFHRI G TH Fef2 2
58 i
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10 lane_change_count Over Time by Weaving Type

—&— Weaving Type: VFF

Weaving Type: VFR
—&— Weaving Type: VRF
g4 —&— Weaving Type: VRR

o=
L]

lane_change_count{per veh in 1 min)
L ]

07:30 08:00 08:30 09:00 09:30
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% 34-THW 32 T HE~FHE LT R .?7%‘22*{@]-‘1'&'—3_@ AR X
@

FEARB\AHRFL | 1MI1K | 1RIFE (FFIiM|(vFEI Y
oL F E-Ri L N VFF VFR VRF VRR
eSS 0.31 2.51 1.57 0.08
EFEEN TR 0.29 2.55 1.52 0.18
i 0.45 2.60 1.94 0.16
HAPF TS 0.42 2.42 1.68 0.49
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(c) Complex 0—1 Weaving Segment
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