
I 193

EFFECTS OF UNCONTROLLED LOADING AND UNLOADING OF JEEPNEYS/
BUSES ON THE CAPACITY OF SIGNALIZED INTERSECTIONS

Ricardo G. SIGUA
Associate Professor
National Center for Transportation Studies
College of Engineering
University of the Philippines
Diliman, Quezon City
Tel/Fax: +63-2-97 -5 6-64

abstract: The effects of uncontrolled loading and unloading of passengers by jeepneys(PUJs)

and buses(PUBs) in the vicinity of signali2ed intersections were studied. A guidelinc for
locating jeepney/bus stop with respect to the intersection w3l pro]rosed. S9.T"
recomriendationi *ere given to minimize the effects of stopping/waiting of public utility
vehicles(PUVs) on the traffrc flow near the intersection.

l.INTRODUCTION

In Metro Manil4 commuters rely heavily on passenger jeep:rey9 and buses. Table I shows

tfrut -o* than 6b% of the total 
-person 

i'ips frere made using these public utility vehicles.

Friquent stopping of said vehicl6s to load and unlgad either anywhere orat d-elignated stops

ir;6;il;i"'diirupt taffic flow, and is perceived-as one major cause_oftrafftc congestion.

fu;;;t"ii;utio. of the stops-with reipect to the interseition and lack of bays also

contribute a lot to the Problem.

An uncontrolled loading/unloading of jeepneys/buses is defined in this paper as an activity
in *[i"n arivers stop pirposely eilther befbre-or after the intersection to-allow. passengers to

6"*a 
"i4igtri. 

ftrir'ot",irr m6st often when no-trafiic policeman or enforcer is present. B.ut

ii Jro trupp"ens even *hin there is a raffrc enforcer, ivho concentrates on the flow at the

i"tir.""ii.iri but does not mind other related activities, such as loading- and. unloading,
-iossing 

of pedestrians, etc. There are factors which affect the behavior of the jeepney/bus

dri;;-'*ith'iig.at io stopping, namely: l)points.or locations where. many waiting
p"a.itri-i gutli"r, 2)occupariiy oT the jeepney oi busldriver's practice to wait !o1 Passengers
'"for" to tfr" Intersection w["n tir" vehiile hasrelativeiy few passengers.), and 3)lack of strict

t uffr"info.cers. fhere is a much deeper cause for thii behavior - the- urgq lo earq more- for
j;;&t-dri;;t., d;tt; the so-called iboundary' system and for the bus drivers, because of
the'commission' system.

Mode Share in Metro Manilaable l. ln
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Source: Departsnent of Transportation and Communications
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2. OB.'ECTIYES

In general, the study aims to obtain information on stopping charateristics of passenger
jeepneys and buses within or in the vicinity of signalized intersections. More specifically,
the paper seeks to:

a. determine the effects of loading/unloading of public utility vehicles on the
approach capacity ofthe intersection, and;

b. develop guidelines on the location of jeepney/bus stops with respect to the
location of the intersection.

3. LOADING/T'NLOADING PRACTICES OF PUJ/PTJBS

With regards to stops, road sections may be classified as:

a. free-stopping, i.e., jeepneyS/buses may load/unload anywhere along the section;
b. with designated stop, i.e., jeepneys can load/unload only at designated locations

within the road section.

Road sections with free-stopping are far more common in Metro Manila whereas road
sections with designated stops are less common and even not well enforced at that. Along
major roads, jeepneys stop at designated locations only. However, due to its peculiar design,
any passenger can easily ride or alight while the jeepney is not moving(or even when the
jeepney is moving!). This is a common site at the approach of an intersection duriirg red
indication of the haffrc signal.

Enforcement on bus loading and unloading is very strict at some intersgctions along major
arterials. Bus doors have to be closed while stopping at the approach. However, unnrly
behaviour of drivers can also be observed particularly after crossing the intersection, when
every driver would try jacking for position at spotMocations where there are a number of
waiting par;sengers. Cutting of one's path is not uncommon.

4. EFFECTS OF LOCATION OF PUJ/PUB STOPS

Based on existing practice, the location of stop has to be 30 meters away from the curb line,
be it before or after the intersection. However, with the great number of jeepneys or buses
wanting to make stops along major thoroughfares here in Meto Manila, overflowing of
these vehicles is inevitable when the stop is located after the intersection. In the same token,
double stopping often occurs when the stop is located before the intersection.(See Figure l)
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Figure l. Location ofJeepney/Bus Stop
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Intcscctions

4.1 Efrects of Stops Located After the Intersection

Some of the adverse effects of stops located after the intersection are as follows:

a. blocking right turn fiom other direction; this may not be severe since the vehicles
may be able to use the next lane adjacent to the curb lane;

b. may cause blocking of path of through from other direction;
c. when there is longqueue ofstoppingjeepneys, there is tendency to double-stop

so as to avoid being-caught inside the intersection which further cauies blocking
of through traffic in the same direction.

4.2 Elfects of Stops Located Before the Intersection

With stops located before the intersection, the following may occur:

a. blockage of right turn traffic;
b. reducti6n of approach capacity by one lane almost 100% of the time; *ith tlr"

jeepney stop iocated before the intersection, even if the signal is green, the
butlrlane(curb lane) is always almost unutilized.

Table 2 summarizes the most likely effects of the location of stops with reference to the

intersection. It will help the planner or the engineer in making a qualitative. analysis and

decision on the proper lbcatio-n of the stop depending onthe criterion or criteria !eing.l1ep.
Referring to FiAil l, for instance if _triffic-situation alone is to be considered and if in
app.ou.i l, rigit tum and through ra$c-are tt"uyy, and if in S^pP-.u"! 2, right tum traffic
i"'tight, thd tfi" stop has to be Iocated after the iritersection. Ifilesired, each item may be

assigned a weight inbrder to have a quantitative assessment.

Table 2. Effects of Location of Stops

Criteria
Location of Jeepney/Bus StoP

BeIore After

a. TraIIic Situation
Approach I

i.Right Tum I.iohr {
Heavy x

ii. Through Light t t
Heavy x x

Tpproach 2

i. RightTum Lisht o I
Heaw o x

ii. Probability of
blockage ofthrough

o
(low)

x
(high)

b. Jeepncy/Bus Drivers
Chance to wait longer
for passengers

o
(hich)

I
(low)

c Pessengcrs
Passengers Expected
Delay

x
(more)

o
(less)

Not : (/ ) - rcadvcrsc cficcr (O)' prcfcrablc/fevorrblc ( X )'mtrccomrrn&d
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5. EIItr'BCTS OF IJNCONTROLLED LOADING/T'NLOADING ON FLOW RATE

A signalized intersection with very congested approach was selected. The next intersection
downstream is about l.skm. and there was no observed effect on the intersection under
study. The intersection was characterized by a high volume ofjeepneys and buses stopping
downstream right after crossing the intersection. Video coverage of the intersection was
taken duing moming peak and was analyzed with the help of a microcomputer.There was
always long queuing at the intersection approach. Absence of loading and unloading bay
before and after the intersection was noted. The exit was composed of three lanes; however,
jeepneys and buses often used the outer lane for loading or unloading. Ten out of eleven
cycles were observed to have outer lane blockage. The middle lane was also observed to be
blocked many times although with shorter duration. Traffrc flow rate, occurrence of
blockage due to stoppingjeepneys and buses on the outer and middle lanes, and duration of
stopping were noted. Table 3 shows some pertinent information:

Table 3. Summary of Observation

Survey location: Commonwealth Ave.-Iglesia ni Cristo lntersection
Approach: Commonwealth Ave.(Manila-bound) Date:23 February 1995, AM Peak

Run t Grccn timc

sac.

Cyclc tinr
soc.

75

l/t5

xts
92

t30

l6t
2n
rt0
173

t57

t95

Flow Ratc.

(during gccn)
%blochgei
(middlc Ianc)

0.00

t.t4
27.6t

0.00

10.57

r8.39

0.00

4.2t

7.67

9.00

1.03

Toblockager

(ouEr lEnc)

0.00

73.53

t5.t6
38.25

t2.57

78.37

9t.26

t3.49

69.t7

73.00

64.62

I

2

3

4

5

6

7

t
9

l0
u

46

ill
Iil
59

90

r36

It4
130

l3t
t20
t49

l72l
145,1

t2tt
1471

r500

1225

It27
It32
1337

l40t
t4t3

Note: t effective flow rate for each lane + as percentage of green time

5.1 Efiects of Blockage on X'low Retc

Fignres 2 and 3 show the decreasing flow rate as the percentage of middle lane and outer
lane blockage increase. Outer lane blockage and middle lane blockage cannot be taken as
independent events since it was observed that whenever there was occurence of middle lane
blockage, there was prior blockage in the outer lane.

5.2 Efiects of outer lane blockagc alone

To determine the effects of outer lane blockage alone, data points with no middle lane
blockage were taken from Table 3(Run Nos. l, 4, and 7). Regression line for these data
points is shown on Figure 4. Further study on this is necessary since very few points were
reprcsented.
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Figure 2. Effect of middle lane blockage on flow rate
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Figure 3. Effect ofouter lane blockage on flow rate
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Figure 4. Effect of Outer Lane Blockage Alone on Flow Rate
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Table 4. Service Rate Frequency Table

Class # Interval
(sec.)

Frequency

Bus Jeepney

I
2
3

4
5

6
7
8

0-5
5-10

l0-15
t5-20
20-25
25-30
30-35
3540

4
9
8

4
0
0
I
I

6
2A

l4
8

I
3

0
I

MEAN I 1.3 sec. I 1.4 sec.

Figure 5 shows almost the same pattern for the service rates ofjeepneys and buses.
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5. DT'RATION OF STOPS OF JEEPNEYS AI\[D BUSES

Table 4 shows the duration ofstops ofjeepneys and buses in order to load and unload after
grossing the-intersection- It is worth-noting tqt !h. average slopping time(servicJ .ui"fiot
jeepneys and buses are almost equal(l 1.4 and I1.3 sec., resiectivliy).-

Figure 5. Service Rate@uration of Stops) of Buses and Jeepneys

7. RECOMMENDATIONS

a. During peak hours, it is recommended to regulate the stopping ofjeepneyVbuses before
or after the intersection as it has been shown to affecl 

-severef 
the 6apacity of the

intersection approach.
b. Every intersection must be carefully studied as to the location of ieepnevlbus stons(i.e

befoie or after the intersectioo 0niess ii can be stro",n oaenvisellffi;ty rtd;ffi;e
be located BEFORE the intersection. However, when the green siliral'staits, the drivers
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c.

d.

Effects of Uncorbollcd Loading and Unloadint of Jcepcys/Bnscs on thc Capacity of Sigmtir.d 1199

Intcrscctims

should be instnrcted to proceed and cross. The next stop downstream should be far
enough(ahut 50 to l00m-.). Thelable prgposed.in this paper can.h usgd all guideline...
Strict-law enforcement and penalties alaiirst drivers musf come into play. Ways to instill
discipline in the minds of commuters must be inltlate{ through mass media.
F ori.ion of jeepney/bus bays should be considered so as to minimize the'effects of
stopping/waiting on traffrc flow.
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