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Capacity and LOS of urban arterial road considered
the influence of bus stopping
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Abstract: In order to provide reference for possible capacity calculation and LOS ( Level of Service) evaluation of
urban arterial road segment, traffic survey was conducted under the interruption of parallel bus stopping. The
changing rules of average travel speed and cars’ saturated headway with the number of parallel stopping bus were
analyzed, and the models between them were established respectively by the regression method. Based on
established models, suggested adjustment factors and thresholds of the number of parallel stopping bus were given to
calculate possible capacity and evaluate LOS of urban arterial road segment, and a case study was conducted. It
shows that average travel speed decreases and cars’ saturated headway increases with the raise of the number of
parallel stopping bus and there are quadratic function relations between them. The more the number of parallel
stopping bus is and the higher road design speed is, the less adjustment factor is, so the influence of parallel bus
stopping on road capacity is greater. When the number of parallel stopping bus are the same, adjustment factor of
adjacent lane is more than that of interval lane, so the influence of parallel bus stopping on traffic operation of
adjacent lane is greater than that of interval lane.

Keywords : urban arterial road; parallel bus stopping; average travel speed; saturated headway ; possible capacity ;
adjustment factor; LOS
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Tab.1 Data of the number of stopping bus and average travel

speed, cars’ saturated headway

NSRS, PR (km - hTY) Liug (B R aV
(veh - min™)  &E7GE  WIFEASHE EiS it Q| T S

4 38.13 45.88 2.92 2.91

0 44.47 45.39 2.91 2.91

1 40.13 45.97 2.91 2.91

7 28.00 36.86 3.05 2.92

1 38.76 44.84 2.91 2.91

3 38.09 45.03 2.92 2.91

3 37.78 44.10 2.92 291

5 34.23 44.37 2.94 2.91

2 38.82 44.51 2.91 2.91

8 25.26 35.49 3.14 2.93

5 34.36 43.11 2.94 2.91

1 40.78 46.11 2.91 2.91

4 35.77 45.57 2.93 2.91

5 35.18 45.07 2.94 2.91

3 38.76 44.84 2.91 2.91
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Fig.1  Scatter points of average travel speed on adjacent lane

and the number of stopping bus
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Fig.2 Scatter points of average travel speed on interval lane and

the number of stopping bus
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Fig.3  Scatter points of cars’ saturated headway on adjacent

lane and the number of stopping bus
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Fig.4 Scatter points of cars’ saturated headway on interval lane

and the number of stopping bus
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Tab.2  Fitting functions of average travel speed on adjacent lane

X4

and the number of stopping bus
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Fig.5 Fitting curve of average travel speed on adjacent lane and

the number of stopping bus
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Tab.3  Fitting functions of average travel speed on interval lane

and the number of stopping bus
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Fig.6  Fitting curve of average travel speed on interval lane and

the number of stopping bus
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Tab.4  Fitting functions of cars’ saturated headway on adjacent

lane and the number of stopping bus
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Fig.7 Fitting curve of cars’ saturated headway on adjacent lane

and the number of stopping bus
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Tab.5 Fitting functions of cars’ saturated headway on interval

2.2.2

lane and the number of stopping bus
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Fig.8 Fitting curve of cars’ saturated headway on interval lane

and the number of stopping bus
SEPE ST BT AR A Ay B 8 R RS, EOH S T 4%
4~ N, > 2 veh/min.



.94 . Z N

T

1| =S S 549 3

3 FRAREFEFEZHOETHRAGLE

3.1 ELERBITRENITE
T8 W AT RE T T8 18 [ 1) 5 — T T 7 A B[]

DA R I B e R A i, RO
3 600
C==— (5)

s

K. C H—FEHEMBEITRES , peu/(h « In); h,
RN AT ) 4SRN s
WATRE ST P 3 R HEARATRE ) S BRiE AT RE )
MHEATRES) 3 AP, EAELTRE S 2R TE—E Y
Ik B B PR P % | S 4RI SR AT A i
() — 45 4218 mY — T AT, 3O 28 Rl Ok 1Y) B K/ IV 3 2.
PATRLAE A 5 T IR T B — SR AR Y RS E A TR
J302 %6 R T B 60,50,40,30 km/h 43 A
1800.1 700.1 650 .1 600 peu/(h - In). i 47RE
FIMEAG VT 18 B 2H LA o e PO T B A2
il IG5 — A A B — i, 7R
FUEIBITAME T, BE i 1Y B R/ N .
SEBRIEATRE ) AR T AE— BB B, 7E BRI E
% AcE PRI ST B — SR AR A B —
DT TET , 30 2R i ok %) S R/ R SRR A T RE )
SE VAT BRE B MR 55 7K1 1) il 75 SR S A AT
AE 7 A LAl L AR SE PR i A8l is AT A R A TIE OE
FATA AR IE R T IR R Z —.
3.2 {BEFEBITREMEIE
YR (3) L (5), AT LIS AT A S 5852
Wil T 4RI 428 SEPRIsATRE ) €, M
3600 3 600
" hy,0.006 4N? - 0.026 5N, + 2.928 2
(6)
4= (6) , AT i3 45 2 40 ik 4218 L PRiE 17 fig
TIHFAT A SAF B B E R B
Cy 3 600
Ju "€, (0.006 4N? - 0.026 5N, +2.928 2) X C,
(7)
A £ RARIE 48 S PRIE AT RE ) Y PAT A B A
B IEREGC, W —F BN EARBEITRE T,
peu/ (h « In) MR T8 B R .
AR (7)), Al iH5EA5 BIAS [ 3 1 3 B2 Y T
T B B AR AR T S PR AT RE T 1A T R A
Bt g E R IUE, L3 6.
MR 6 HRTLLE Y, 2 A 45 S 0 i A [F] A 1
T TR ERAR , AR AR TE N SRR A B IE R A
FBK, U 8 A2 45 i X &8 30T 2 3 A8 3B A T 1Y) 52 1)
ANER S AEAR IR TR BN A S R 2 1B

C

TE R R ZHTAE /N H Ul 28 545 58 X A 4 18
SSHIBAT IR MO

F6 PEFEARLREFHEMNEEREIN
Tab.6 Suggested adjustment factors for adjacent lane based on

the number of stopping bus

[ty v ANTR] 23 B4 A A 1B T AR L
(km-h™') 3 4 5 6 7 8
60 0.688 0.684 0.677 0.667 0.654  0.64
50 0.729 0724 0716 0.706 0.693  0.677
40 0.751 0746 0738 0727  0.714  0.698
30 0.774 0769 0761 075  0.736  0.720
3.3 HERFEBITEIMEE
YR (4) L (5), AT LIS AT A S SR 52
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Tab.7  Suggested adjustment factors for interval lane based on

p2

the number of parallel stopping bus
ANV B2 A5 A K 1B TE 4K

BeitHiE/

(km-h") 3 4 5 6 7 8
60 0.687 0.687 0.687 0.686 0.684  0.682
50 0.728 0728 0727 0726  0.724  0.723
40 0.750 0.750  0.749  0.748  0.746  0.744
30 0773 0.773 0.772 0.771  0.77  0.768
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Tab.8 Supplementary survey data

BT, AL, NE I LR s
BB 3 o :
(km-h™) (veh-min™)  4BJEZeii WA
1 40 4 2.95 2.93
2 30 6 3.05 2.99
3 50 5 3.01 2.95
4 60 7 3.10 3.02
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Tab.9  Comparison between calculation and observation value of

possible capacity

& By C,/ (peu h! - Inh)

C,,/ (peu - h™! - In7")

G R SEE HEE SLPE
1 1231 1220 1238 1229
2 1 200 1180 1234 1204
3 1217 1196 1236 1220
4 1177 1161 1231 1192

TR 9 il LLE R A SO 8 1E R
BT AT A SR T T I T B % B ) S B
WATHE ST, S AR S B UL (R R 1 S Pl A TR N
P AR A T SR 250 0.87% ~ 1.77%, A1 [
I EIRERN 0.72% ~2.46%.
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Tab.10  LOS classification of America
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Tab.11  LOS classification suggestion of China
Bt E A/ BT MRS5 KF-R 53 1 P TRE 428/ (km - b
(km-h™) A B o D E F
60 =54 41~54 28~41 21~28 16~21 <16
50 =45 34~45 23-~34 17~23 12~17 <12
40 =36 27~36 18~27 13~18 9~13 =9
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Tab.12  Suggested thresholds of the number of parallel stopping

bus affecting LOS of adjacent lane

ety ¥4 AT HERC B {E/ (veh + min™")
(km-h™") A B C D E F
60 0 1 2~7  8~9 10~11  >II
50 0 1~5  6~9 10 11~12  >12
40 <4  5~7 8-~10 11 12 >12
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Tab.13  Suggested thresholds of the number of parallel stopping

R T AR ) bus affecting LOS of interval lane
1 (E:HL ;:—1) A B C D E F Vet i/ NS EERCE B/ (veh - min™")
I 80 =72 56~72 40~56 32~40 26~32 <26 (km-h™") A B C D E F
I 65 =59 46~59 33-~46 26~33 21-26 <21 60 0 1~6  7~10 11 12 >12
I 55 =50 39~50 28~39 22~28 17~22 <17 50 <4 5~8  9~11 12 13 >13
\Y 45 =41 32~41 23~32 18~23 14~18 <14 40 <8 9-10 11~12 13 14 >14
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