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Average travel time prediction model in basic expressway
sections based on v/C ratio and truck percentage
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Abstract: To reveal how traffic flow conditions influence travel time, traffic flow volume to
capacity (v/C) ratios (where, v and C is traffic volume and capacity of road section) and truck
percentages P were selected as indices to reflect traffic flow status. Several basic expressway

sections that met specific geometric requirements were chosen as test sections along the Xi'an
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Loop Expressway. Traffic travel time data for both passenger cars and two-axle light-duty trucks
with different v/C ratios were collected using MAC-address-based equipment. Based on this, the
concept of average travel time per kilometer was proposed, and SPSS regression analysis was used
to establish prediction models of the exponential travel time that could be applied to trucks and
passenger cars. The accuracies of the prediction models and their applicability under different
geometric conditions were also tested and verified through comparative experiments. Based on
parameter sensitivity analysis, the values of minimum headway, average stopping distance, and
driver’s expected headway in VISSIM were calibrated using the method of orthogonal
experimental design. The results show that the values of the 3 correction factors in travel time
prediction models are different with respect to different truck percentages. The greater the P, the
longer the average travel time per kilometer for a given v/C ratio. The change in v/C ratio has a
greater influence on a passenger car’s average travel time per kilometer than on a truck’s. Based
on the simulation experiments, travel time prediction models were proposed for v/C ratios from
0.15 to 1. 25 and truck percentages from 0% to 50%. The results of this study contribute toward
saving travel time and improving traffic efficiency. 3 tabs, 4 figs, 23 refs.
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Fig. 1 Sketch of data collection process
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Tab.3 Changes rates of average travel time per kilometer

according to | Av/C|

N T | B T8
| tEmEER | R %
s Bk B Wk B

(Av/C=>0) | (Av/C<<0) | (Av/C>0) | (Av/C<<0)
0.05 5.02 4.78 3.74 3. 35
0.10 10. 29 9.33 7.06 6.59
0.15 15. 82 13. 66 10. 77 9.72
0.20 21.63 17.78 14. 61 12.75
0.25 27.73 21.71 18. 59 15. 68
0. 30 34.14 25.45 22.70 18. 50
0.35 40, 87 29.01 26.96 21.23
0. 40 47.93 32.40 31. 36 23.88
0. 45 55. 36 35.63 35.92 26.43
0.50 63. 15 38.71 40, 64 28. 89

I . TR SRR T L o/C o B BRI A A
Sy HAEAT AR AT LG 2ok Dy s £ 40 sl 2 ol i O K B
f o/ C L AR AR BE . XA LT AT LA S % R
3 P A A D AT DR T A T 2 A A 1T R R A
A ARTE BB HRE 2 A B SL i & A 2 T I R L O fiE
H R i R AT HE A AT B A . B, X TR
& B s AR A D7 50 8 v ERE RN LR v e i B ) o/ C
PO 2 LT W I BE R 0. 35, AR 26 3 W AI WR iy 0 11 °F
AT AR I [RDEF GO s I B g K 40. 87 %, B NE
B AT I SR A W e 06 B BEOE I I B i L
S U B B 22 TER 24 40 Vo iy H AT S R] A Rl AR TIE 4 i)
FA HH . AN 2 B IR AT AR B rb A (2
B4 A 3 It A R R A S DR R A U AT AR R
A B % B o AT LA B g B () 203K B 9 b

N AZ 3 A8 B 1T B AR R K B A T 8 K
TR H e A B 5 A AR A A i B BGE AT RO ) 32 5
M) 52 FBE K I | R A R R A B B Y
D5 ¥ B A A ) 2 ER VR A bl ] BR A R VR AT
B B 1% SR B gl PT k B0 Ak B 0 52 3 3t 40 T L B e
B ITRCRE R H . A SCHE5E 45 B8 T LUFS 5 5
ON B RYT L R  Rl By R RE R Y T
T, 4T 2y AT I R] B P 08 A7 i TA) B AS
5 4 if

(1) LABR 732 50 S5 00 4 40 A7 A% I 8] A R 52 3
B o LA A0 P AR T B VR RN G 2 R
T Ay ST T LA o/C Ee Ry AR Y B0 I B
P47 0 00 00 AE AR, iF BH T 000 AR R AR A (] L]

S 1 e T S R AR It B B O S L LT
ZERM R

(2) 38 14 1F 323 58 75 2 % VISSIM #4F h f /)
S IR P AR 2 g AR A S i R 3 A4S
15 LS HEAT T R, 9 DL 56 S 0 54 o Ik k18
ETSHMBUE. IRt 1 A5 B0y A 56 52
THERFRAR PE[0%,50% I T 55
P 8 S 2 4 7 R s [ 0 A5 7R g s P Rk X

(3TE o/ C L& 0, M4 Dy s %5 408 F0 28 0L i O
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V) T 0 A5 76 17 P 7 9 I 45 SR P HR S 3 I f  o
BB HE ATtk B8 T A B ) R A S it 23S
DAL PRI TE B oy AR R SR AR AR

(4) N [ 58 40 DX R [ 3 3% BB ) 2 4 47 B
TEA T FE A B B o A SCHE ST R A7 R B[] 50 0 55 75
IE M T oo A B A BB, H o/C €
[0.15,1. 25 ], J& 75 3% A F oA S5 9 DL K TR Rk
BNE) o/ C AR DL IR A 5 i — B R 58 i A 3C
WFFE R )5 20T LUK S 5 PR LA 25 6 1
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