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Abstract: In order to improve operation efficiency of vehicles at a signalized intersection,
this study focused on saturation flow rate of the through lanes at several typical
intersections in Changsha city. Based on analysis of the collected data of various lane
widths, cart rates, and lane numbers, some quantitative mathematical models between
saturation flow rate and lane width, cart rate, as well as lane number were separately derived.
At the same time, a mathematical regression model was established with the effects of lane
width, cart rate, lane number being taken into consideration. Finally, the model has been
applied to a typical intersection in Nanjing city, and the results showed that the delay

and saturation value was reduced, so the model is feasible.
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Tab.1 Saturation flow rates under different cart
rates
KEZE (%) LRI /s M FN7E % /(peu-h™)
0 1.95 1 846
11 2.10 1714
20 2.18 1651
33 2.87 1254
45 2.72 1324
54 2.69 1338
61 2.67 1348
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Tab.2 Saturation flow rates under different lane

widths
PRI B ¥ /m LR B /s M3 2 /(peurh™)
2.5 2.15 1674
2.7 2.09 1722
2.8 2.08 1731
3.0 2.06 1748
3.2 1.94 1856
3.5 1.83 1967
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Tab. 3 Saturation flow rates under different lane

numbers
ZETE L AR 2/ (peu-h™)
2 3457
3 5325
4 6 655
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Tab.4 Multivariate data of saturation flow rates

on through lanes

KA R it Aesknigs SRR
6.67 2.8 4 2.20 1 636
8.33 2.8 4 2.28 1579
0.00 2.8 4 1.73 2 081
5.56 2.8 4 1.83 1967

13.33 2.8 4 1.99 1 809
27.27 3.2 3 2.28 1579
15.38 2.7 5 2.42 1 488
38.46 3.0 5 2.46 1463
5.88 3.0 5 2.10 1714
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Fig.1 Fitting quadratic function between cart

rate and saturation flow rate
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SE ey

and saturation flow rate
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Fig.3 Afitting quadratic function between lane

width and saturation flow rate
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Fig.4 Afitting exponential function between lane

width and saturation flow rate
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number and saturation flow rate
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Fig.7 Three variate regression model of

saturation flow rate
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Tab.5 Regression coefficients

pALISES EIPEER 3 bRt 22
B 1 430.85 153.37
PNCEE -9.54 0.90

ZEIE 138.96 41.57
TEIEHY -5.41 14.17
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Tab.6 Signhal timings under the different models

of saturation flow rates

JE C G. G, G G Gs
2RI AE 125 113 30 26 28 29
AR AE 120 108 28 27 26 27
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Tab.7 Delays under the different models of

saturation flow rates

U7 % AL — AR — AL = A PY
2 A 46.25 49.45 48.45 47.79
TR 43.96 43.56 45.74 45.22
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Tab. 8 Saturations under the different models of

saturation flow rates

U7 % AL — AL A = A PY
LA 0.897 0.989 0.989 0.989
TR 0.822 0.791 0.901 0.904
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