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ABSTRACT

Traffic engineer in many countries have been using saturation flow rate to estimate the capacities of approaches to signalized
intersections. The capacities thus estimated are used to evaluate control delays and other performance measures. Errors in
capacity estimates are not completely avoidable but can be minimized to reduce the possibility of making the poor planning or
operational decision. Hence in present study an attempt was made to verify the applicability of an alternate method of capacity
estimation recommended by Feng-Bor Lin and Pin-Yi Tseng for mixed traffic conditions in India.

Saturation Flow (SF) is a key parameter required in capac-
ity analysis of signalized intersections. It is also an important
parameter in design of signal timings. Well-established guide-
lines such as Highway Capacity Manual (HCM) are avail-
able for the estimation of SF in developed countries. Traffic
characteristics and driver behavior are significantly different
in heterogeneous traffic of developing countries. Thus, it is
unwise to follow the procedures adopted in developed coun-
tries. Another issue in heterogeneous traffic is about unit of
expressing flow. In India, flow is expressed in Passenger Car
Unit (PCU) in spite of its many limitations. In this study, we
develop easy to use an alternate method to the use of satura-
tion flow rate for capacity analysis of signalized intersections
having heterogeneous traffic. Traffic data collected at four
signalized intersections in Ahmedabad, Gujarat were used for
the analysis.

The capacity, therefore, is the maximum hourly flow of vehi-
cles that can be discharged through the intersection from the
lane group in matter under the prevailing traffic, roadway, and
signalization conditions. The formula for calculating capacity
(c) is given below.

c=(g/C) s
Where:

¢ = capacity (pcu/hour)

g = Effective green time for the phase in question (sec)
C = Cycle length (sec)

s = Saturation flow rate (pcu/hour)

2. LITERATURE REVIEW & METHODOLOGY

In the present study, by using an alternate method have de-
veloped by Feng-Bor Lin and Pin-Yi Tseng (2003), to estimate
capacity from the no. of vehicles that can be discharged from
a lane in each signal cycle. According to the method suggest-
ed by them equation (1) can be rewritten as

sg 3600
x—

3600 c

Because, sg/3600 is nothing but the no. of vehicles that can
be discharged in one cycle, the following equation represents
a logical and better way of estimating capacity:

36008 _
c= TZ(N’gl = Nyi)F
i=1

Where,

c= Capacity of lane or lane group (vph or pcu)

C = Cycle length (s)

i = ith phase usable to the vehicles in the lane or lane group
being analyzed,

m= number of phases available to the vehicles in the analysis
lane or lane group,

Ngi= number of queuing vehicles that can be discharged in
the green interval of signal phase i,

Nyi = the number of queuing vehicles that can be discharges
in the change interval of signal phase i, and

F= adjustment factor to account for variations not accounted
for in estimating Ngi and Nyi.

The use of Equation (3) for capacity estimation eliminates the
aforementioned problems associated with the determination
of saturation flow and lost time. In addition the modeling of
Ngi and Nyi requires the same queue discharge data as those
used for determining saturation flow and lost time, the task
is greatly simplified and, as a result, the resulting procedure
may become more reliable.

3.DATA COLLECTION & ITS APPLICATION

Four signalized intersections located in urban limits of
Ahmedabad city, in Gujarat were chosen for the present
study. All of them are isolated signals (non coordinated type)
provided with pre timed signal control. These study intersec-
tions were selected in such a way that they have level gradi-
ent on all the approaches and there is least interference to
traffic by pedestrians. Average driving behavior was assumed
and the condition of vehicles was assumed to be moderate.

Turning movement survey was carried out as per IRC: SP:
41, guidelines to identify the morning and evening peak hour
traffic conditions. Later manually data collection was done for
all approaches of the study intersections during the identified
morning and evening peak hours. Care was taken to cover
full queue formed on the study approaches. Simultaneously
data on signal timings like cycle length, phase length was col-
lected manually using stop watch. Number of approaches and
corresponding widths were also measured.The study inter-
sections are Income Tax Cross Road, Swastik Cross Road,
Vijay Cross Road and Delhi Darwaja. The collected data on
field meagsurement of Saturation Flow is given in following
Table 1.
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Table 1 Field Measured Saturation Flow

Table 3 Estimated Capacities from Alternate Method

Sr |Name of Intersection  |Approach Saturation Flow Sr [Name of Approach Capacit
No. (PCU/H) No. |Intersection (PCUMH
1 Igco(rjnetax Cross |[N-S 981
oa
1 |Incometax Cross Road [N -S 2424 E-W 1387
E-W 3531 S-N 996
W-E 1084
S-N 2379
2 |Swastik Cross N-S 525
W-E 2758 Road E-W 670
2 |Swastik Cross Road N-S 1340 S-N 613
E-W 2138 W-E 445
S-N 1715 3 |Vijay Cross Road |N - S 420
W-E 1154 E-W 415
S-N 435
3 |Vijay Cross Road N-S 1012 W-E 458
E-W 998 4  |Delhi Darwaja N-S 859
SN 1320 Cross Road E-W 1184
W-E 1110 S-N 1063
W-E 917
4  |Delhi Darwaja Cross N-S 2232 -
Road The results obtained from the alternate method were com-
E-W 2823 pared to that of the traditional mthod and presented in Table 4
S-N 2526 along with their percentage differences. The fig 2 showing the
comparative estimates of capacity.
W-E 2018
Table 4 Comparision of Traditional and Alternate Meth-
Figure 1 : Peak Hour Traffic Flow at Income-Tax Intersection ods of Capacity Estimation
Lismanpura (Marth)
o Sr [Name of Approach |Capacity|Capacity |Percent
- = No. |Intersection by SF bY Diff.(%)
g ERE SR PCUM) (Method.
i.::_ AN '|_ B T B i.' : 5 ( ) (PeCU?H)
e\ e
= o { : : Z 1 |Incometax [N-S 923 981 6.26
g e El == 2 CrossRoad [e7\y ™ [13a5  |[1387  |3.08
E BEm drt 1 S-N 906 996 9.86
- o f | e e e W-E  |1051  [1084  [3.18
al @ & oobimoditadbali 2 |Swastik N-S 469 525 12.02
Palndi (South) CrossRoad [E"\v ™ |78 |670 -10.52
The followings subsequent Tables 2 & 3 are give the estimat- S-N 600 613 2.20
ed capacities from SF by tr_aditional as weII_ as an alternative W-E 404 445 1017
methods and last table 4 gives the comparision of these two —
methods of capacity estimation. 3 \élég}éCross N-S 337 420 24.51
E-W 333 415 24.75
Table 2 Estimated Capacities from Saturation Flow (Tra- S-N 440 435 1.14
ditional Method) . W-E 370 458 23.65
ﬁf I'\r“ét‘":e O‘Z, ] Approach CF>a£37||-t|y 4 |Delhi N-S 893 859 -3.75
1 o. | e Sect io 3 — ;23 ) Dawaja L [E-w 1129|1184 |4.89
Roaq o0 w1088 127 S-N__ [1010  [1063  |5.25
oa E-W 1345
SN 906 W-E 807 917 13.64
- Fig. 2 Traditional Vs Alternate Method
W-E 1051 o
2 |Swastik Cross N-S 469 Az
Road E-W 748 LADKy
S-N 600 s
W-E 404 e ——Capacity by 51 BArikod
3 |Vijay Cross Road [N-S 337 . se i
E-W 333 . Bt by PO R
S-N 440 o
W-E 370 a
4 |Delhi Darwaja N-S 893 Bt
Cross Road E-W 1129 4.DISCUSSION
S-N 1010 It has been found from the analysis and comparison of results
W-E 807 that the capacity of approaches estimated from the alternate
method was in close agreement with that from the traditional
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method at about nine out of twelve approaches of the study
intersections. It can be observed that the percentage variation
of the results at these approaches was ranging between plus
or minus twelve percent only, including applicability of the al-
ternate method. A large variation in the results of the order of
more than 15 % was notices at other three approaches. From
a closer look it was found that this large variation was due to
not so fair geometry, on street parking and more heteroge-
neity in the traafic composition. Hence in the opinion of the
authors this alternative method of capacity estimation can be
tested at the approaches of four legged intersections having
level garde with no impedence to traffic due to on street park-
ing, bus stop etc.

5.CONCLUSION

Some of the major conclusions are an alternative method of
capacity estimation suggested by Feng-Bor Lin and Pin-Yi
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