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Introduction

This manual is intended to help the 17 local gbvernments comprising the Metropolitan Manila

region in addressing their traffic problems. it describes the procedures to be followed and the

tools to be used by Local Government Units towards increasing the efficiency of available road

space. It assumes the perspective of personnel working at the LGU level in identifying congested

. roads and intersections, in assembling empirical data, in formulating solutions within the ambit

of the powers of LGUs {rather than national agencies), in securing fundmg and broad support,
and in carrying them out for the greater benefit of road users.

Rationale for Traffic Management

There are not enough roads to accommodate the growing volume of motor vehicles in urban
areas. Funds for new roads and mass transit are simply inadequate; even if money is available,

the city could not keep on converting land into roads. Greater reliance must therefore be placed
on the following:

{a) improved urban public transport systems; _
(b) more intensive management of travel demand; and

(¢) traffic management techniques to increase the practical capacity of available road
space.

This Manual focuses on the third aspect: How to squeeze more capacity from existing roads.

Road capacity is interpreted in this Manual as people keing carried through the streets per hour,
rather than motor vehicles per se.

In 1991, Republic Act 7160, or the Local

Government Code, was enacted. 1t gave THE PREMISE IS THAT TRAFFIC
local government units or LGUs a lot of

autonomy, as well as responsibilities. CONGESTION MAY BE _UNAVOIDABI.E IN
Ensuring the accessibility to schools, to LARGE CITIES, BUT IT DOES NOT HAVE TO
places of work and leisure, to markets, :

and to health and social points of BE A FACT OF LIFE NOR CAUSE

interests are essential to their vitality. INTOLERABLE SUFFERINGS. IT CAN BE

The Implementing Rules and Regulations ALLEVIATED AND MADE MORE BEARABLE.

of RA 7160 cover the delivery of basic
services and facilities (Rute V), which ——

SSTRIMM Traffic Management Manual : 1
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includes the construction and maintenance of infrastructure facilities funded by the LGU to serve
the needs of the residents, in particular citymunicipal roads and bridges, traffic signals and road
signs, and other similar facilities (Rule V, Art. 25). The IRR also include the powers to open (or
close) roads, alleys, parks or squares, whether temporarily or permanently (IRR Rule VIII, Articies
43, 44 and 45).

The premise is that traffic congestion may be unavoidable in large cities, but it does not have to
~ be a fact of life nor cause intolerable sufferings. It can be alleviated and made more bearable.

Rationale of this Traffic Management Manual

The long-term master plan for the development of transportation system for the Greater
Metropolitan Manila region was completed in 1999 with technical assistance from the Japan
International Coaperation Agency (JICA). The undertaking was called MMUTIS — acronym for the
*Metro Manila Urban Transportation Integration Study”. Aware that local government units have
to become active participants in the realization of the plan’s objectives - principally reduced
traffic congestion ~ the JICA faunched in October 2000 a project dubbed Small-Scale Traffic
Improvement Measures for Metro Manila {SSTRIMM).

SSTRIMM has four rhajor components, viz.:

« Identification and preparation of doable traffic management measures at the local
government level; _

e Implementation of two or more demonstration or pilot small-scale traffic improvement
measures;

« Development of local traffic management capabilities through seminars and
workshops, and learning-by-doing exercises; and

« Enhancing and sustaining that capability through an easy-to-use traffic management
manual, including appropriate management models and guides, for the targeted 1GUs.

This Local Traffic Management Manual is the fourth component mentioned above. ltis a

practical reference guide for LGU officials and their staff in undertaking traffic improvement
measures,

Limitations

It is impossible to cover all conceivable topics on traffic
management in a folio like this, without this Manual
becoming unwieldy. Users are encouraged to refer to

other technical sources for deeper treatment of some

! topics, and to consider this volume as merely the first |
edition of an evolving Manual of local traffic |
management practices. :

SSTRIMM Traffic Mapagement Manual 2



Introduction

Definition of Terms

Brief definitions of a few terms frequently used in this Manual are given below. More
Transportation and Traffic Terms can be found in Annex A.

Alley — A narrow iane between houses or buildings giving access to the rear of those houses or
buildings.

Auxiliary Lane - The portion of the roadway adjoining the through traveled way for parking,
speed change, turning, storage for turning, weaving, truck climbing or for other purposes
supplementary to through traffic movement,

Average Daily Traffic — The average 24-hour volume, being the total volume during a stated
period divided by the number of days in that period. Unless otherwise stated, the period is
a year. The term is commonly abbreviated as ADT.

Average Overall Travel Speed - For all traffic, or component thereof, the summation of
distances divided by the summation of overall travel times.

Average Running Speed - For all trafflc, or component thereof, the summation of dlstances
divided by the summation of running times.

Average Spot Speed - The arithmetic mean of the speeds of all traffic, or component thereof at
a specified point.

Bicycle — any two-wheeled vehicle designed to be propelled solely by human power.

Bicycle path or lane - a way established for the exclusive use of bicycle, including tricycles
- propelled by human power, but excluding push carts and animal drawn vehicles.

Built-up area - an area with streets normally characterized by refatively low speeds, wide ranges
of traffic volumes, narrower lanes, frequent intersections and driveways, significant
pedestrian traffic, and prevalence of businesses and houses; any area with entries and exits
especially sign posted as such or defined in domestic legislation

Capacity — The maximum number of vehicles which has a reasonable expectation of passing over
a given section of a lane or a roadway in one direction, or in both directions for a two-lane

or a three-lane highway, during a given time period under prevailing roadway and traffic
conditions.

Carriageway - the part of the road normally used by vehicular traffic.

Center - in relation to a thoroughfare, means a line or series of ines, marks or other indications
placed at the middle of the thoroughfare or, in the absence of any such line, lines, marks,
or other indications, the middte of the main traveled portion of the thoroughfare.

Channelized intersection - an intersection provided with istands meant to guide and limit
vehicle movements.

Clearway - a tenglth of carriageway generally defined by signs, along which vehicies may not
stop or be left standing at times of the day as provided on the signs.

SSTRIMM Traffic Management Manual _ 3
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Control of Access - The condition where the right of owners or occupants of abutting land or
other persons to access, light, air, or view in connection with a highway is fully or partially
controlled by public authority.

Full control of access means that the authority to control access is exercised to give
preference to through traffic by providing access connections with selected public roads
only, by prohibiting crossings at grade or direct private driveway connections.

Partial control of access means that the authority to control access is exercised to give
preference to through traffic to a degree that, in addition to access connections with
selected public roads, there may be some crossings at grade and some private driveway
connections,

Corridor - A strip of land between two termini within which traffic, topography, environment
and cother characteristics are evaluated for transportation purposes.

Crosswaik — A marked lane for passage of pedestrians, bicycles, etc., traffic across a road.

Cul-de-sac Street — A local street open at one end only and with special provision for turning
around. :

Curb Loading Zone - Roadway space adjacent to a curb and reserved for exclusive use of
vehicles during loading or unloading of passengers or property.

Cycle - any vehicle which has at least two wheels and is propelled solely by the muscular energy
of the persons on that vehicle, in particular by means of pedals or hand-cranks.

Cycle Time - The time required for one complete sequence of signal indications.

Dead-end Street - A local street open at one end only without special provision for turning
around.

Deceleration Lane — a speed change lane used for decreasing speed, preparatory to stopping or
exiting a fast lane.

Delay - The time lost while traffic is impeded by some element over which the driver has no
control.

Fixed Delay ~ Delay caused by traffic controls,
Operational Delay ~ Delay caused by interference between components of traffic.

Design Capacity — The maximum number of vehicles that can pass over a lane or a roadway
during one hour without operating conditions falling below a pre-selected design level.

Design Speed - A speed determined for design and correlation of the physical features of a
highway that influence vehicle operation. It is the maximum safe speed that can be
maintained over a specified section of highway when conditions are so favorable that the
design features of the highway govern.

Design Volume - A volume determined for use in design, representing traffic expected to use
the highway. Unless otherwise stated, it is an hourly volume,
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Detectors — Mechanical or electronic devices that sense and signal the presence or passage of
vehicular traffic at one or more points in the roadway.

Direction of traffic and appropriate to the direction of traffic ~ the right-hand side if, under
domestic legislation, the driver of a vehicle must allow an oncoming vehicle to pass on his
left; otherwise these expressions mean the left-hand side.

Directional Distribution ~ The directional split of traffic during the peak or design hour,
commonly expressed as percent in the peak and off-peak flow directions.

Diverging — The dividing of a single stream of traffic into separate streams.

Divided road — a highway or read with separated carriageways for traffic traveling in opposite
directions.

Drainage Easement - An easement for directing the flow of water.

Driver — any person who drives a motor vehicle or other vehicle (including a cycle), or who
guides cattle, singly or in herds, or flocks or draught, pack or saddle animals on a road.

Driveway - A private road giving access from a public way to a building on abutting grounds.
Easement - A right to use 6r control the property of another for designated purposes.

Encroachment - Unauthorized use of highway right of way or easements as for signs, fences,
buildings, etc, :

- Expressway -~ A divided arterial highway for through traffic with full or partiél control of access
and generally with grade separations at major intersections.

Flow - Movement of traffic,
Footway - that portion of road set aside for pedestrian use only.

Frontage Road - A local street or road auxiliary to and located on the side of an arterial highway
for service to abutting property and adjacent areas and for control of access.

Frontage Street — A focal street or road auxiliary to and located on the side of an arterial
highway for service to abutting property and adjacent areas and for control of access.

Grade ~ The rate of ascent or descent of a roadway, expressed as a percent; the chahge in
roadway elevation per unit of horizontal length.

Grade separaticn - A crossing of two highways, or a highway and a rail- road, at different
levels.

Green Time - That period of any phase assigning right of way to that movement(s) of vehicular
traffic.

Guardrails — Traffic barriers used to shield hazardous areas from errant vehicles.

Headway - The spatial distance or time interva!l between the front ends of vehicles moving along
the same lane or track in the same direction.
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Highway ~ any public thoroughfare, public boulevard, avenue, park alley and callejon, but shall
not include roadway upon grounds owned by private persons, colleges, university or other
similar institutions.

Horn - includes any or every device for signaling by sound,

Interchange — A system of interconnecting roadways in conjunction with one or more grade
separations, providing for the movement of traffic between two or more roadways on
different levels,

Interrupted ~ Non-continuous movement of traffic,

Intersection — any level crossroad, junction or fork, including open areas formed by such
crossroad or fork; the place at which two or more roads cross.

Interval - A discrete portion of the signal cycle during ‘which signal indications do not change.

Lane - A strip of roadway used for a single line of vehicles; one of the longitudinal strips from
which the carriageway can be divided, whether or not defined by longitudinal road
markings

Laned thoroughfare — means a thoroughfare divided into two or more marked lanes for
vehicular traffic.

Level of Service — A qualitative rating of the effectiveness of a highway in serving traffic,
measured in terms of operating conditions. Nate: The Highway Capacity Manual identifies
operating conditions ranging from “A” for best operation (low volume, high speed) to “E”
for poor operations at possible capacity load.

Level-crossing — any level intersection between a road and a railway or tramway track with its
own track formation.

LGU - an acronym for Local Government Units, either provincial, city or municipal government,
empowered under RA 7160 to pursue traffic management plans and programs.

Local Road ~ A street or road primarily for access to residence, business or other abutting
property.

Local Street - A street or road primarily for access to residence, business or other abutting
property.

Major Street — An arterial highway with intersections at grade and direct access to abutting
property, and on which geometric design and traffic control measures are used to expedite
the safe movement of through traffic.

Marked cross-walk — means a portion of a thoroughfare between two paralle! lines marked
across the thoroughfare, intended for use of pedestrian.

Median - The portion of a divided highway separating the traveled ways for traffic in opposite
directions. :

Median Lane — A speed-change lane within the median to accommodate left-turning vehicles.

Merging ~ the converging of separate streams of traffic into a single stream.
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Motorcycle - means any two-wheeled vehicle, with or without a side-car, which is equipped
with a propelling engine. LGUs may also treat as motorcycles in their local ordinances
three-wheeled vehicles whose unladen mass does not exceed 400 kg. The term "motor
cycle” does not include mopeds, although LGUs may, provided they make a declaration to
this effect treat mopeds as motorcycles.

Motor vehicle — any power-driven vehicle which is normally used for carrying persons or goods
by road or for drawing on the road, vehicles used for the carriage of persons or goods.
This term embraces trolley-buses, that is to say, vehicles connected to an electric conductor
and not rail-borne. It does not cover vehicles, such as agricultural tractors, which are only
incidentally used for carrying persons or goods by road or for drawing, on the road,
vehicles used for the carriage of persons or goods; exceptions are roadrollers, trolfey cars, -
street sweepers, sprinklers, lawn mowers, bulldozers, graders, fork-lifts, amphibian trucks,
and cranes if not used on public highways and vehicles run only on rails or tracks, and
tractors, trailers and traction engines of all kinds used exclusively for agricultural purposes

Motorway — a road specially designed and built for motor traffic, which does not serve
properties bordering on it, and which: '

{i) Is provided, except at special pdints or temporarily, with separate carriageways for the
two directions of traffic, separated from each other either by a dividing strip not

~ intended for traffic or, exceptionally, by other means;

(ii) Does not cross at level with any road, railway or tramway track, or footpath; and,

{iii)is specially sign-posted as a motorway; '

No parking area — means a portion of a thoroughfare between two consecutive "No Parking”
signs and with arrows pointing generally towards each other or other appropriate signs.

One-Way Thoroughfare — means a thoroughfare on which vehicles are permitted to travel in
one direction anly, as indicated by appropriate signs or signals.

Overall Travel Speed — The speed over a specified section of highway, being the distance divided
by overall travel time.

Overall Travel Time - The time of travel, including stops and delays except those off the traveled
way.

Overpass ~ A grade Separation where the subject highway passes over an intersecting highway
or railroad; also called Overcrossing.

Overtake — t0 pass or attempt to overtake or pass a slower-moving vehicle traveling in the same
direction.

Park or Parking — The act of stopping and keeping a motor vehicle for a time on a public way.

Parked - a vehicle is said to be parked' if it is stationary for the period during which the vehicle is
not limited to the time needed to pick up or set down persons or goods.

Parking area —means a portion of the thoroughfare where parking is permitted as indicated by
appropriate notices or parking signs.

Parking Lane — An auxiliary lane primarily for the parking of vehicles.
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Passenger Car Equivalence - The representation of larger vehicles, such as trucks and buses, as
equal to a quantity of passenger cars for use in Leve! of Service and capacity analyses. The
magnitude of the equivalency is dependent upon vehicle size and weight, vehicle
operating characteristics, vehicle speeds, and roadway characteristics such as gradient.

Passing - The length of highway required for a vehicle to execute a normal passing maneuver as
related to design conditions and design speed,

Pedestrian — A person traveling on foot.
Pedestrian Path — A footway or track reserved for use by pedestrians or joggers.

Permissible maximum mass - the maximum mass of the laden vehicle declared permissible by
the competent authority of the State in which the vehicle is registered.

Phase — Those right of way and clearance intervals in a cycle assigned to any independent
movement(s) of vehicular traffic or pedestrians.

Pre-Timed Signal — Any type of traffic control device installed solely for the purpose of assigning
right of way to emergency vehicles at locations where standard traffic control devices are
unwarranted. -

Profile Grade - The trace of a vertical plane intersecting the top surface of the proposed wearing
surface, usually along the longitudinai centerline of the roadbed. Profile grade means
either elevation or gradient of such trace according to the context.

Progressive Signél System - A series of traffic control signals timed and coordinated in such a
way as to provide optimum movement of traffic through the system.

* Right Turn on Red (RTOR) - A turning movement at an intersection which provides for
movement of traffic during a fixed delay. Usually allowed and reguiated by statute.

Right-of-Way — A general term denoting land, property, or interest therein, usually in a strip,
acquired for or devoted to transportation purposes.

Road - A general term denoting a public way for purposes of vehicular travel, including the
entire area within the right of way. (Recommended usage: in urban areas - highway or
street; in rural areas - highway or road); entire surface of any street open to traffic.

Road marking — any traffic control device laid out or painted on the surface of the road or
carriageway used to regulate traffic or to warn or guide road users, used either alone or in
conjunction with other signs or signals to emphasize or clarify their meaning.

Roadside Control — The public regulation of the roadside to improve highway safety, expedite
the free flow of traffic, safeguard present and future highway investment, conserve
abutting property values, or preserve the attractiveness of the landscape.

" Roadside Development - Those items necessary to the complete highway which provide for the
preservation of landscape materials and features; the rehabilitation and protection against
erosion of all areas disturbed by construction through seeding, sodding, muiching and the

. placing of other ground covers; such suitable planting and other improvements as may
increase the effectiveness and enhance the appearance of the highway.
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Roadway - (General) The portion of a highway, including shoulders, for vehicular use. A divided
highway has two or more roadways. (In construction specifications) The portion of a
highway within limits of construction.

Roundabout — an intersection where all traffic travels in one direction around a central or
circular island.

Running Speed — The speed over a specified section of highway, being the distance divided by
running time,

Running Time - The time the vehicle is in motion.

Separation line - a line marked on the pavement of a thoroughfare to separate traffic traveling
in opposite directions. '

Setback Line - A line outside the right of way, established by public authority. or private
restriction, on the highway side of which the erection of buildings or other permanent
improvements is controlled.

Shoulder — The portion of the roadway contiguous with the traveled way primarily for
accommodation of stopped vehicles for emergency use, and lateral support of base and
surface courses.

sidewalk — That portion of the roadway primarily constructed for the use of pedeétrians.
Sight Distance - The length of hig'hway visible to the driver.

Signal Change Interval -~ That portion of any phase warning the vehicular traffic or pedeétrians
of that movement(s) of the impending termination of the right of way for that movement.

Signal Head — An assembly containing one or more signal lenses which cantrol a vehicular traffic
or pedestrian movement. :

Signal Indication — The illumination of traffic signal lens or of a combination of lenses at the
same time.

Spacing ~ The distance between consecutive vehicles measured front to front; if expressed in
time units, term used is Headway.

Speed - The rate of vehicular movement, generally expressed in miles per hour.

Speed-Change Lane - An auxiliary lane, including tapéred areas, primarily for the acceleration or
deceleration of vehicles entering or teaving the through traveled way.

standing — a vehicle is said to be standing if it is stationary for the time needed to pick up or set
down persons or to load or unload goods.

Stop line - a line marked across the thoroughfare near a traffic control signal, stop sign,
children’s crossing or intersection,

Stop or Stopping - The act of bringing a motor vehicle to a halt.

Stopping Distance - The length of highway required to safely stop a vehicle traveling at design
speed.
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Street — A general term denoting a public way for purposes of vehicular travel, including the
entire area within the right of way.

Thirtieth Highest Hourly Volume - The hourly volume that is exceeded by 29 hourly volumes
during a designated year. (Corresponding definitions apply to any other ordinal highest
hourly volume, as tenth, twentieth, etc.)

Thoroughfare - means that portion of a road improved, designed or used for vehicular travel
exclusive of the shoulder.

Through Street - Every highway or portion thereof on which vehicular traffic is given
preferential right of way and at the entrances to which vehicular traffic from intersecting
highways is required by law to yield right of way to vehicles on such through highway in
obedience to either a stop sign or a yield sign, when such signs are erected.

" Through Traveled Way - The portion of the roadway for the movement of vehicles, exclusive of
shoulders and auxiliary lanes.

Time Cycle ~ The time required for one compiete sequence of signal indications.

Toll Road or Toll Tunnel — A highway or tunnel open to traffic only upen payment of a direct
toll or fee.

Traffic Actuated Signal - A traffic control signal whose right of way interval selection and
interval times are varied by the demands of vehicular traffic for those intervals or
movements.

Traffic Control ngiée ~ A sign, signal, marking or other device placed on or adjacent to a street
" or highway by authority of a public body or official having jurisdiction to regulate, warn,
or guide traffic.

Traffic Control Signal - Any device whether manually, electrically, or mechanically operated by
which traffic is alternately directed to stop or permitted to proceed.

Traffic Island - a defined area within the roadway, usually at an intersection and set off above
ground level, from which traffic is intended to be exctuded and which is used for control
of vehicular movements and as pedestrian refuge.

Traffic Lane - The portion of the traveled way for the movement of a single line of vehicies.

Traffic management authority - refers to the city's or municipality's organization or office
designated and authorized to perform traffic engineering, planning, education, and/or
enforcement activities.

Traffic Markings — All lines, patterns, words, colors, or other devices, except signs, set into the
surface of, applied upon, or attached to the pavement or curbing or to the objects within
or adjacent to the roadway, officially placed for the purpose of regulating, warning, or
guiding traffic.

Traffic Operation Plan - A program of action designed to improve the utilization of a highway,
a street, or highway and street network, through the application of the principles of traffic
engineering. E
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Traffic Sign - A device mounted on a fixed or portable support whereby a specific message is
conveyed by means of words or symbols, officially erected for the purpose of reguiating,
warning, or guiding traffic,

Traffic Signa! — A power-operated traffic control device by which traffic is regulated, warned, or
alternately directed to take specific actions.

Trailer — a vehicle not otherwise self-propelled, includes caravan but excludes the rear portion of
an articulated vehicle;

Transportation Plan - A program of ac ion to provide effectively for present and future
demands for movement of people and goods. This program must necessarily include
consideration of the various modes of travel.

Traveled Way - The portion of the roadway for the movement of vehicles, exclusive of shoulders.

Two-way Thoroughfare - means any thoroughfare where traffic is permitted in opposite
 directions.

Underpass — A gradie Separation where the subject highway passes under an intersecting
highway or railroad; also called Undercrossing.

Uninterrupted - Continuous movement of traffic.

U-turn — means a movement which causes a vehicle facing or traveling in one direction to face or
travel in the opposite, or substantially the opposite direction.

Vehicle - means any conveyance or other device propelled or drawn by any means and includes
an articulated vehicle and a bicycle and, where the context permits, includes an animal
driven or ridden, but does not include a train.

Vehicle - is said to be:

(i) Standing® if it is stationary for the time needed to pick up or set down persons or to
load or unload goods; and

(i) Parked” if it is stationary for any reason other than the need to avoid interference with
another road-user or collision with an obstruction or to comply with traffic regulations,
and if the period during which the vehicle is stationary is not limited to the time
needed to pick up or set down persons or goods; it shal! be open to the LGU
concerned to regard as “standing” any vehicle which is stationary for a period not
exceeding that fixed by local legislation, and to regard as "parked” any vehicle which is
stationary for a period exceeding that fixed by local legislation;

Volume - The number of vehicles passing a given point during a specified period of time.
Waiting ~ means a vehicle permitted to remain stationary with the motor running.

Weaving - The crossing of traffic streams moving in the same general direction accomplished by
merging and diverging.

Zoning - The division of an area into districts and the public regulation of the character and
intensity of use of the land and improvements thereon.
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Overview of the Traffic Management Process

Figure 1 illustrates the traffic management process based on the 37" philosophy: Think before

(and after) you Tinker with Traffic.

Figure 1 Basic Traffic Management Processes

Analyze &
formulate solution

Assemble data

Identify traffic
problems

Ensure efficient and
unhampered flow of

Estimate cost
people and goods of
through the road improvements

Monitor & fine-tune or
adjust measures

Conduct
information
drive

Secure
funding

Implement
‘hard"
measures

A process is an ordered group of related tasks and activities performed sequentially and

repetitively to accomplish a purpose. In traffic management, the purpose is to ensure efficient

and unhampered flow of people and goods through the road network.
The tasks to be performed are discussed in this Manual in five parts, as follows:

Parti - Problem ldentification and Data Gathering

Partli - Analysis and Formulation of Solutions (Core of Traffic Engineering)
Partlil - Pre-Implementation Routines
PartIV - Execution and Monitoring

PartV - Special Cases
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HISTORY OF TRAFFIC MANAGEMENT MEASURES IN METRO MANILA

in arder to gain an appreciation of traffic management schemes in Metro Manila, this portion of
the Introduction of this Traffic Management Manual presents a history of such measures, as
culled from the Metro Manila Urban Transportation Integration Study (MMUTIS) Technical Report

on Traffic Management.

Bus WAITING SHED

ENHANCING THE ATTRACTIVENESS OF
PUBLIC TRANSPORTATION IS ONE OF THE
TRAFFIC MANAGEMENT MEASURES
AIMED AT REDUCING THE NUMBER OF
PRIVATE VEHICLES. BUT PASSENGER
CONVERSION FROM PRIVATE VEHICLES
TO PUBLIC TRANSPORT IS HARDLY
PRACTICED IN METRO ManiLa. FOR
EXAMPLE, UNDER THE TEAM PROJECTS,
BUS WAITING SHEDS WERE BUILT ONLY
FOR THE CONVENIENCE OF BUS AND
JEEPNEY COMMUTERS. REHABILITATION
OF DAMAGED BUS WAITING SHEDS 1S
NOW BEING PLANNED BY THE METRO
MaNILA DEVELOPMENT AUTHORITY
{MMDA).

YELLOW BOX

IN THE EARLY 19805, METRO MANILA
INTRODUCED A YELLOW BOX PAVEMENT
MARKING AT CRUCIAL INTERSECTIONS,
A YELLOW BOX IS A YELLOW PAVEMENT
MARKING IN THE SHAPE OF A BOX
FEATURING DIAGONAL LINES AND WHICH
ARE APPLIED INSIDE INTERSECTIONS,
THE MARKINGS INDICATE THAT A
VEHICLE SHOULD NOT ENTER AN
INTERSECTION WHEN THE EXIT 1S NOT
YET CLEAR. [T 1S INTENDED TO PREVENT
BLOCKING OF INTERSECTIONS AND THUS
AVOID THE CONGESTION WHICH RESULTS
FROM RANDOM CROSSING PRACTICES.
INTERSECTION BLOCKING 1S COMMONLY
DONE AT MANY INTERSECTIONS IN
MEeTRO ManiLa. THE PRACTICE
WORSENS THE ALREADY SEVERE TRAFFIC
SITUATION. ENFORCED PROPERLY, THE
YELLOW BOX SCHEME OFTEN PROVED
EFFECTIVE IN LESSENING PERENNIAL

CONGESTION, HOWEVER, EVEN
THOUGH MANY INTERSECTIONS FEATURE
THE YELLOW BOX MARKINGS, DRIVERS
OFTEN IGNORE THEM. ENFORCEMENT
LACKED LEGAL BASIS. BECAUSE GF TH'S,
TRAFFIC ENFORCERS SELDOM ENFORCED
IT AND THE SCHEME HAS FALLEN INTO
DISREGARD.

PEDESTRIAN BARRIERS

TO PREVENT PEDESTRIANS FROM
CROSSING STREETS HAPHAZARDLY,
PEDESTRIAN BARRIERS WERE BUILT ON
MEDIANS OF MAJOR THOROUGHFARES
LIKE EDSA, TarT AVENUE, Espaia,
E7C. PEDESTRIAN BARRIERS HAVE ALSO
BEEN ERECTED ON THE EDGE OF
SIDEWALKS IN SOME INTERSECTIONS OR
IN SOME ROAD SECTIONS TO PREVENT
PEDESTRIANS FROM SPILLING ONTO THE
ROAD TO WAIT FOR BUSES OR JEEPNEYS
AT INAPPROPRIATE LOCATIONS.
PEDESTRIAN BARRIERS HAVE PROVEN
EFFECTIVE IN PREVENTING PEDESTRIANS
FROM MAKING UNWARRANTED ROAD
CROSSINGS.

ONE-WAY SYSTEM

THE ONE-WAY SYSTEM HAS SHOWN
EFFECTIVENESS IN IMPROVING TRAFFIC
FLOW. THE SYSTEM MADE SIGNAL
CO_ORDINAT!ON EASIER AND REDUCED
CONFLICTING MOVEMENTS IN
INTERSECTIONS. BUT SUCCESSFUL
IMPLEMENTATION DEPENDED ON
CERTAIN FACTORS. FOR EXAMPLE, IT AT
LEAST NEEDED TWO CONTIGUOUS
STREETS TO BE EFFECTIVE. IN METRO
MANILA, THE ONE-WAY SYSTEM HAS
BEEN ADOPTED AT MANY LOCATIONS

SINCE THE 1970s. EARLY
IMPLEMENTATION INCLUDED MABINI
STREET AND DEL PILAR STREET IN THE
Ciry OF MANILA. IN 1986, THE ONE-
WAY SYSTEM WAS INTRODUCED IN
MAKATI, A PREMIERE BUSINESS AND
RESIDENTIAL DISTRICT, SOME ONE-WAY
SYSTEMS, HOWEVER, WERE NOT WELL
PLANNED AND FAILED TO RATIONALIZE
CONGESTION. THE ONE-WAY SYSTEM
INTRODUCED AT THE DOMESTIC ROAD,
iN Pasay City, anND AT QUIRING
AVENUE, IN PARANAGUE, ARE
EXAMPLES OF POOR PLANNING. AN
OFF-AGAIN, ON-AGAIN STYLE OF
IMPLEMENTATION CREATED CONFUSION
AMONG MOTORISTS AND TRAFFIC
ENFORCERS ALIKE,

PEDESTRIAN OVERPASS /
UNDERPASS

PEDESTRIAN OVERPASSES WERE BUILT IN
THE PAST TWO DECADES IN METRO
MANILA, N TEAM PHasElll,
ADDITIONAL GVERPASSES WERE
CONSTRUCTED ACROSS MAJOR STREETS
UKe EDSA. TO SHEPHERD PEDESTRIANS
AND ENCOURAGE THE USE OF AN
OVERPASS, PEDESTRIAN BARRIERS WERE
ALSC BUILT ALONG THE MEDIANS
LEADING TO AN OVERPASS, THE LARGE
PEDESTRIAN VOLUME NECESSITATED THE
CONSTRUCTION OF THESE STRUCTURES.
AL50, CROSSING BY PEDESTRIANS IN
INTERSECTIONS TAKE_S MORE TIME THAN
VEHICLE CROSSING. PEDESTRIAN
CROSSING LIMITED THE FLEXBILITY OF
THE SIGNAL TIMING ADJUSTMENT.
UNDER STANDARD SIGNAL PHASING,
MOVEMENT OF TURNING VEHICLES
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CONFLICTS WITH THE PEDESTRIAN FLOW,
THUS INCREASING ACCIDENTS
INVOLVING PEDESTRIANS. PEDESTRIAN
OVERPASSES PHYSICALLY SEPARATES THE
MOVEMENT OF PEDESTRIANS FROM THE
VEHICLE FLOW AND REMOVES THESE
PROBLEMS. BUT OVERPASSES CAN
SOMETIMES BE AN INCONVENIENCE TO
PEDESTRIANS, PARTICULARLY TO THE
HANDICAPPED AND ELDERLY. IN TERMS
OF TRAFFIC MANAGEMENT, A
PEDESTRIAN UNDERPASS HAS THE SAME
BENEFIT AS THAT OF A PEDESTRIAN
OVERPASS. THE CONSTRUCTION AND
MAINTENANCE COST OF A PEDESTRIAN
UNDERPASS 15, HOWEVER, HIGHER THAN
THAT OF AN OVERPASS, A PEDESTRIAN
UNDERPASS WITH ESCALATORS WAS
INTRODUCED IN Makan CiTy 1N 1996.
ANOTHER TWO SIMILAR UNDERPASSES
ARE BEING CONSTRUCTED ALONG AYALA
AVENUE, MAKATI'S PRIMARY
THOROUGHFARE.

Bus STOP SEPARATOR

TO RESTRICT UNWARRANTED
OVERTAKING BY BUSES OF OTHER BUSES
AT BUS STOPS USING INNER LANES, BUS
STOP SEPARATORS, WITH A LENGTH OF
ABOUT 60 TO 100 METERS, WERE
CONSTRUCTED BETWEEN THE BUS LANE
AND THE LANES FOR GENERAL TRAFFIC
AT MOST OF THE BUS STOPS ALONG
EDSA, BUSES WERE REQUIRED TO STAY
WITHIN THE OUTER TWO LANES AND TO
FOLLOW THE BUSES AHEAD OF THEM.
ALTHOUGH THE INTENTION WAS
UNDERSTANDABLE, THE BUS STOP
SEPARATOR DID NOT WORK AS
INTENDED. SOME BUSES STILL STAYED
OUTSIDE THE BUS LANE ESPECIALLY
THOSE AVOIDING DELAY. SOME BUSES
EVEN USE THE SEPARATORS TO LOAD
AND UNLOAD PASSENGERS. IN A WAY,
THE SEPARATORS ALSO POSED A HAZARD
TO OTHER TRAFFIC BECAUSE IT WAS NOT
HIGHLY MARKED AND VISIBLE, BECAUSE
OF THESE SHORTCOMINGS, BUS

SEPARATORS WERE EVENTUALLY
REMOVED.

TRAFFIC EFFICIENCY ZONE
TRIED IN THE MID-197 (S WHEN THE
METRO MANILA COMMISSION WAS
JUST CREATED, THE TEZ INVOLVED
CLOSURE OF MANY CROSS ROADS AND
PROHIBITION OF LEFT TURNING
MOVEMENTS ALONG PRIMARY ROADS
DECLARED AS EFFCIENCY ZONES. THE
OBJECT WAS YO ACHIEVE FREE-FLOWING
AND UNHAMPERED FLOW ALONG THE
MAIOR THOROUGHFARES LIKE AN
EXPRESSWAY. THE EXPERIMENT WAS A
FAILURE, IN THAT IT OVERLOCKED
ORiGIN-DESTINATIQN OF TRIPS OR DESIRE
LINES, AND CAUSED HORRENDOUS
TRAFFIC JAMS AT THE TERMINI OF THE
TEZs.

POOK BATAYAN

POOK BATAYAN {OR PLACE OF
DISCIPLINE) WAS A JOINT PROJECT
PARTICIPATED BY GOVERNMENT
AGENCIES, PRIVATE COMPANIES AND
NON-GOVERNMENTAL GRGANIZATIONS.
IN THIS SCHEME, TRAFFIC ENFORCERS
AND TRAFFIC VOLUNTEERS, FROM THE
PARTICIPATING ORGANIZATIONS,
FORMED TRAFFIC WATCHES AT CRITICAL
INTERSECTIONS. NORMALLY, PRIVATE
COMPANIES WERE ASSIGNED AN
INTERSECTION NEAR THEIR OFFICE.
THESE COMPANIES DONATED FUNDS TO
HELP PURCHASE AND INSTALL TRAFFIC
SIGNS, GUIDE SIGNS, AND PAVEMENT
MARKINGS. WATCH HUTS, WHERE
TEAM MEMBERS CONDUCTED
ENFORCEMENT AND PROVIDED
GUIDANCE TO MOTORISTS, WERE
CONSTRUCTED. TO SOME EXTENT, THE
PROJECT WAS EFFECTIVE IN CULTIVATING
DISCIPLINE AMONG DRIVERS.
HOWEVER, THE PROJECT GRADLALLY
DIED DUE TO A LACK OF EFFORT T0
SUSTAIN T,

EDSA Bus LANES

IN 1990, A BUS LANE SYSTEM WAS
INTRODUCED ALONG EDSA. Two
OUTSIDE LANES OF THE SIX-LANE
AVENUE WERE DESIGNATED AS BUS
LANES ON WEEKDAYS. A YELLOW LANE
LINE MARKING WAS APPLIED BETWEEN
THE BUS LANES AND THE OTHER LANES.
INITIALLY, THE BUS LANE WAS ENFORCED
BURING THE MORNING AND AFTERNOON
PEAK HOURS. IT WAS LATER EXTENDED
TO WHOLE DAYS EXCEPT FOR
SATURDAYS, SUNDAYS AND HOLIDAYS,
A MINIMAL INFORMATION CAMPAIGN
HOWEVER RESTRICTED DRIVERS AND
TRAFFIC ENFORCERS FROM FULLY
UNDERSTANDING THE OBJECTIVES OF THE
PROGRAM. SOME THOUGHT THAT THE
BUS LANE WAS INTENDED TO CONFINE
BUSES WITHIN THE BUS LANES AND THAT
THEY SHOULD NOT TAKE THE INNER
LANES. THE RULES FOR RIGHT-TURNING
VEHICLES WERE ALSQ NOT CLEARLY
DEFINED. BUT THE SCHEME HELPED
STREAMLINE AND IMPROVE BUS
OPERATION. THE SCHEME IS STILLIN
EFFECT ALTHOUGH MINOR CHANGES
WERE INSTITUTED. ENFORCEMENT
HOWEVER HAS BECOME LAX. TODAY,
BECAUSE THE NUMBER OF BUSES PLYING
EDSA 15 50 LARGE, TWO OUTER LANES
ARE ALWAYS OCCUPIED BY BUSES.
THESE LANES HAVE BECOME DE FACTO
BUS LANES ALTHOUGH THE RULING DOES
NOT STRICTLY SAY 50.

Bicutan

TRAFFIC DISCIPLINE PROJECT

In 1991, THE TRAFFIC ENGINEERING
CENTER (TEC) TOGETHER W1TH THE
SOUTHERN POLICE COMMAND, THE
CITY GOVERNMENT OF PARANAQUE,
THE ASSOCIATION OF JEEPNEYS AND BUS
COMPANIES, LAUNCHED THE BICUTAN
TRAFFIC DISCIPLUINE PROJECT TO EASE
THE CHAOTIC TRAFFIC CONDITION AT THE
BICUTAN INTERCHANGE, THE CAUSE OF
THE PROBLEM WAS ANALYZED, THEN A
STAFFING SCHEDULE, A LOGISTICS
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PROGRAM, AND HANDOUTS WERE
PREPARED. PERSONNEL WERE ASSIGNED
AT SPECIFIC POINTS AND INSTRUCTED TO
DO SPECIFIC TASKS SUCH AS
INSTRUCTING BUS DRIVERS NOT TO LOAD
AND UNLOAD PASSENGERS OTHER THAN
AT BUS STOPS, OR WARNING
PEDESTRIANS NOT TO JAYWALK. AFTER
IMPLEMENTATION, THE DISORDERLY
CONDITION DISAPPEARED, RESULTING IN
LESSER CONGESTION. THE PROJECT
SHOWED THAT TRAFFIC COULD BE
IMPROVED 1F DISCIPLINE 1S OBSERVED.
THE PROJECT, HOWEVER, WAS NOT
SUSTAINED DUE TO A LACK OF
ENTHUSIASM FROM THE ENFORCERS,

ToLL FREE HOURS

IN 1990, THE PHILIPPINE NATIONAL
CONSTRUCTION CORPORATION
(PNCC), A COMPANY MANAGING THE
NORTH AND SOUTH SUPERH!GHWAYS,
MADE THE EXPRESSWAY TOLL FREE UNTIL
7:00 A.M. THE MEASURE WAS
INTENDED TO DISPERSE TRAFFIC VOLUME
AND LOWER THE PEAK HOUR DEMAND.
TGO SOME EXTENT, THE MOVE EASED THE
TRAFFIC CONGESTION DURING PEAK
HOURS. BUT THE PROJECT WAS
TERMINATED FOR UNKNOWN REASONS.,

REVERSIBLE LANES

THE REVERSIBLE LANE SCHEME HAS BEEN
TRIED AND IMPLEMENTED AT VARIOUS
THOROUGHFARES (E.G. EDSA, THE
SOUTH SUPERHIGHWAY,
COMMONWEALTH AVENUE, ETC.)
WHERE TRAFFIC DEMAND TENDED TO BE
UNBALANCED DURING CERTAIN HOURS
AND ONE LANE 1N THE OPPOSITE
DIRECTION 1S USED TO RELIEVE THE FLOW
IN THE ROAD WITH HIGHER DEMAND,
EFFECTS OF THE REVERSIBLE LANE
SCHEME VARIED PER LOCATION. 1T
WORKED WELL FOR THE SOUTH
Expressway. FOR EDSA, THE
REVERSIBLE LANE WAS NOT SO EFFECTIVE
AS ITS CAPACITY WAS OFTEN RESTRICTED
BY CONSTANT BOTTLENECKS. THE

QUEUE LENGTH ON THE CONGESTED SIDE
BECAME SHORTER 8ECAUSE OF THE
ADDITIONAL LANES BUT TRAVEL TIME
REMAINED THE SAME. |T SHOULD BE
NOTED THAT AT CERTAIN LOCATIONS,
DRIVERS, WITHOUT BEING TOLD TO,
AUTOMATICALLY ADOPT THE REVERSIBLE
LANE SCHEME WHEN CONGESTION
HAPPENS.

SIGNAL BATTERY

BACK-UP SYSTEM

DURING THE POWER OUTAGES IN 1992,
THE TRAFFIC ENGINEERING CENTER
(TEC), WITH FINANCIAL HELP FROM THE
FRENCH GOVERNMENT, INSTALLED A SET
OF BATTERIES AND A CHARGER AT 90
SIGNALIZED INTERSECTIONS TO SUPPLY
POWER TO THE SIGNAL SYSTEM DURING
BROWNOUTS, HOWEVER, THE SYSTEM
ONLY PROVIDED POWER FOR A
MAXIMUM OF TWO HOURS. IS
CAPACITY WAS NOT LARGE ENOUGH
WHEN AN OUTAGE LASTED LONGER. TO
{MPROVE 1TS LIMITATIONS, ANOTHER
SCHEME WAS USED TO PROVIDE
CONTINUOUS BACK-UP POWER DURING
LONG BROWNOUTS. THIS WAS DONE BY
CONNECTING A TRAFFIC SIGNAL TO A
NEARBY BUILDING WITH POWER
GENERATOR. WHEN A BROWNOUT
OCCURRED THE SIGNAL WAS SWITCHED
TO THE BUILDING'S GENERATOR
MANUALLY,

RESTRICTIONS ON

PROVINCIAL BUSES

In 1992, THE CITY OF MANILA BANNED
PROVINCIAL BUSES PLYING BETWEEN
METRO MANILA AND THE PROVINCES
FROM USING ITS STREETS, THE MOVE
INCONVENIENCED BUS PASSENGERS
COMING OR GOING TO THE PROVINCES
AS THEY WERE FORCED TO ALIGHT AT
POINTS QUTSIDE OF MANILA AND TAKE
ANOTHER RIDE INTO THE CITY. THE BAN
WAS LATER LIFTED BECAUSE OF THE
DISADVANTAGES IT CREATED FOR
PROVINCIAL COMMUTERS,

Bus Stop

SEGREGATION SCHEME

THE BUS STOP SEGREGATION SCHEME
WAS INTENDED TO ORGANIZE LOADING
AND UNLOADING AT BUS STOPS. BUSES
PLYING ALONG EDSA WERE DIVIDED
INTO TWOQ GROUPS BASED ON THEIR
DESTINATION. BUS STOPS WERE
DELINEATED AT DIFFERENT LOCATIONS
FOR EACH GROUF WITH MARKINGS AND
SIGNS INDICATING THE GROUP NUMBER.
BUSES WERE REQUIRED TO STOP AND
LOAD/UNLOAD PASSENGERS ONLY AT
THEIR DESIGNATED 8US STOP. THIS
SCHEME WAS AIMED AT ENHANCING THE
CONVENIENCE OF PUBLIC
TRANSPORTATION. NO EVALUATIVE
STUDY WAS CONDUCTED TO DETERMINE
EFFECTIVENESS OF THE PROJECT. THE
SCHEME IS BELIEVE TO BE STILL 1N EFFECT
BUT DOCUMENTATION OF DRIVER
COMPUANCE HAS NOT BEEN
DETERMINED. IN Novemser 1977,
THE BUS STOP SEGREGATION SCHEME
WAS MODIFED INTC THE MODIFIED BUS
SEGREGATION SCHEME. THE
MODIFICATION DIVIDED THE BUSES INTO
THREE GROUPS. EACH GROUP WAS
GIVEN A MAXIMUM OF 10 ALLOWABLE
STOPS IN PRE-DESIGNATED AREAS,
GROUPS WERE IDENTIFIED BY STECKERS
COLOR-CODED IN TANGERINE, YELLOW,
GOLD AND GREEN. BUS STOPS WERE
ALSO PROVIDED WITH SIGNS INDICATING
WHICH COLOR GROUP SHOULD LOAD
AND UNLQAD AT SPECIFIC POINTS, BUS
RIDES WERE EXPECTED TO MOVE
CONSIDERABLY FASTER AS THE BUSES
WERE ALLOWED NO MORE THAN 10
STOPS ALONG THE WHOLE LENGTH OF
EDSA.

TuLONG DAAN 2000

A JOINT UNDERTAKING PARTIGPATED iN
8Y THE QUEZON CITY GOVERNMENT,
THE TEC, THE DOTC ACTION CENTER,
LTFRB/ALTO, PNP CENTRAL POUICE
DISTRICT COMMAND, MOTOR (A
NON-GOVERNMENTAL ORGANIZATION),
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AND THE ROTARY CLUB OF NEOPOLITAN
FAIRVIEW, TS OBJECTIVES WERE TO
IMPLEMENT TRAFFIC IMPROVEMENT
MEASURES (E.G. REVERSIBLE LANE, ETC),
INSTILL DISCIPLINE AMONG ROAD USERS,
AND TO TRAIN LOCAL TRAFFIC
MANAGEMENT UNITS IN TRAFFIC
MANAGEMENT PLANNING AND
IMPLEMENTATION.

TRUCK BAN AND

TRUCK ROUTES

A TRUCK BAN DURING PEAK HOURS AND
DESIGNATED TRUCK ROUTES WERE
IMPLEMENTED SINCE THE 19805 TO
HELP DECONGEST ROADS AND PREVENT
THE INTRUSION OF TRUCKS INTO
NARROW STREETS. IN 1994, A REVISED
TRUCK BAN WAS ADOPTED BY THE
METROPOLITAN MANILA AUTHORITY
PURSUANT 70 MMA ORDINANCE NO.
5. THE NEW RULES PROHIBITED TRUCKS
FROM USING EDSA FROM 6:00 A.M.
70 9:00 P.M. BETWEEN PASONG
TAMO AND BaLiNTAWAK. THE
ORDINANCE ALSO ENFORCED NEW
TRUCK BAN HOURS (6:00 A.M. TO
9:00 A.M. AND 5:00 P.M. 10 9:00
P.M. FOR OTHER TRUCK ROUTES.) BUT
THE RESTRICTIONS POSED' A PROBLEM
SINCE EDSA AND THE TRUCK ROUTES
WHERE THE ONLY MAJOR LINKS
CONNECTING MANILA'S DOMESTIC AND
INTERNATIONAL FREIGHT AND
CONTAINER PORT WITH THE FACTORIES
LOCATED IN THE NORTHERN, EASTERN,
AND SOUTHERN SUBURBS OF THE
METROPCLITAN AREA. LIMITING CARGO
TRAFFIC BETWEEN THE TWO POINTS
RISKED HAMPERING A CRUCIAL
ECONOMIC ACTIVITY.

ODD/EVEN NUMBER SCHEME
N DECEMBER 1995, AN ODD/EVEN
TRAFFIC SCHEME WAS IMPLEMENTED
ALONG THE MAJOR THOROUGHFARES IN
METRO MANILA UKE EDSA, BUENDIA
AVENUE, EsPANA AVENUE, R.
MAGSAYSAY BOULEVARD, ETC.

VEHICLES WITH PLATE NUMBERS ENDING
IN AN EVEN NUMBER WERE BANNED
FrRom 7:00 10 9:00 IN THE MORNING
AND 17:0070 19:00 IN THE
AFTERNOON ON MONDAYS,
WEDNESDAYS AND FRIDAYS. THOSE
WITH PLATE NUMBERS ENDING IN AN
ODD NUMBER WERE RESTRICTED FOR THE
SAME PERIOD ON TUESDAYS,
THURSDAYS, AND SATURDAYS. THE
MEASURE HOWEVER EXEMPTED
CARPOOLERS. CARS WITH THREE OR
MORE PASSENGERS, INCLUDING THE
DRIVER, WERE FREE FROM THE
RESTRICTION. THE SCHEME SHOULD
HAVE HELPED REDUCE YOLUME AND
CONGESTION. ALTHOUGH A SURVEY
WAS CONDUCTED BY THE TRANSPORT
PLANNING SERVICE OF THE DOTC, NO
OFFICIAL REPORi_’ HAS BEEN PUBLISHED.
THE EFFECTS OF THE MEASURE 15 YET TO
BE QUANTITATIVELY EVALUATED,

UNIFIED VEHICULAR VOLUME

'REDUCTION PROGRAM

(UVVRRP/

COLOR CODING SYSTEM)

THE ODD/EVEN SCHEME WAS MODIFIED
INTO THE COLOR CODING SYSTEM IN
JUNE 1996. FOR ONE DAY EVERY
WEEK, ALL MOTOR VEHICLES
{EXCLUDING LARGE TRUCKS,
EMERGENCY VEHICLES AND OTHER
EXEMPTED VEHICLES) WERE BANNED
FROM ALL METRO ManILA
THOROUGHFARES FROM 7 A.M. 10 7
P.M, THIS WAS BASED ON THE LAST
DIGIT OF THE LICENSE PLATE NUMBER.
VEHICLES WITH PLATE NUMBERS ENDING
iN 1 AND 2 WERE BARRED DURING
MONDAYS, THOSE WITH PLATE
NUMBER ENDING iN 3 AND 4 ON
TUESDAYS, AND THOSE WITH 5 AND 6
ON WEDNESDAYS, AND SO FORTH,
DURING WEEKENDS AND HOLIDAYS THE
RESTRICTION WAS LIFTED,
(GOVERNMENT VEHICLES, AMBULANCES,
FIRE TRUCKS, SCHOOL BUSES, VEHICLES
CARRYING PERISHABLE GOODS, ETC.

WERE EXEMPTED, BUSES, JEEPNEYS AND
TAXIS WERE INITIALLY INCLUDED, THE
TRUCKS WERE CONTROLLED BY THE
TRUCK ROUTING SCHEME AND THE
TRUCK BAN, By DECEMBER 1, 1996,
BUSES, JEEPNEYS AND TAXIS WERE
EXEMPTED FROM THE SCHEME TO HELP
ALLEVIATE INCREASING PASSENGER
DEMAND.
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1.1 Getting Started

The first step in any undertaking is to identify the problem. Ask any motorist or traffic cop
on the beat, and he will probably tell you his favorite 'pet peeve’ or hellish traffic
bottleneck point or traffic chokepoint. However, if you ask several persons, you could end
up with different areas.

This section of the Manual offers scme guidelines on a more systematic method of
identifying the ‘chokepoint’ requiring priority attention from local traffic authorities. Then,
the Manuat suggests the kind of data required and how to gather them in order to
characterize the probiem into a format amenable for solution.
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1.2 Defining the Traffic Problem

1.2.1 What is a chokepoint?

A choke point can be an intersection, or a section of a busy road, or a block bounded by
several roads. !t is usually a segment of the busiest streets in the urban areas of the city -
where the most number of vehicles pass each day — and where travel delays are longest.

A traffic bottleneck, simply defined, is a point in the traffic stream wherein more vehicles
enter the upstream flow of a road section that can get out of the downstream end. An
example of this is when a three-lane road narrows down to two lanes.

There are, however, other factors that may cause "bottleneck” conditions. In order to
identify these locations, some indicators are frequently used that would signal traffic
congestion problems.

What constitutes a traffic bottleneck point? One that satisfies many of the following
criteria:

 Heavy volumes of motor vehicles and/or pedestrians;

« Slow-moving traffic, bumper-to-bumper conditions that recur throughout the day;

« Often requires intervention of traffic enforcers to avoid or unblock gridiocks;

o Cause of many complaints from motorists and pedestrians;

» Site of many vehicular accidents, or ni'ghtmarish traffic jams;

o Congestion or delays in that point often cascades (in a chain-reaction) to other
streets,;

» Too many conflicts (e.g., left turns, U-turns, right turns, etc.) in traffic flows;

e An area of recurring headaches, i not exasperation, to local traffic authorities.

Of course, if the local traffic management authority has a system of data coliections and
traftic surveys, many of the above criteria can be quantified and the problem area
identitied in a more objective {less subjective) manner.

1.2.2 Indicators of Traffic Bottlenecks

There are two general categories of indicators of traffic bottlenecks: those measurable
and those describable. The indicators can either be observable causes of traffic
congestion, or effects of such causes that characterize the bottleneck. These indicators do
not necessarily differentiate among bottlenecks at signalized intersections, unsignalized
intersections, or mid-sections,
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Measurabie Indicators

Measurable indicators of traffic hottlenecks or traffic congestion problems include the
following:

¢ Queue length

¢ intersection throughput

e Travel speed

o Travel time

+ Delay time

+ Volume - capacity ratio (VCR)

e Signal cycle time {for signalized intersectio'ns)

= Number of traffic accidents

» etc.

Queue Length. This is the most visible and measurable indicator of traffic congestion, or
a traffic bottleneck. Road sections have inherent carrying capacities usually expressed in
terms of the number of vehicles {or passenger car units / PCUs) per lane of road for a given
period of time, usually per hour. Once this road capacity is exceeded by the traffic
demand, a vehicie queue will start to form. The length of queue will depend on the free
flow density of the road, and the congested flow density.

Intersection Throughput. Road capacity values are usually given for stretches of road
sections. Once the subject road meets with another at an at-grade intersection, their
traffic capacities will be reduced as vehicles on one road will need to share the same space
with those of the intersecting road. The capacity of each road is thus limited by the
intersecti_on' capacity. The throughput of an intersection is an indicator of its effectiveness.
The measures usually used are "level of service” indicators, average vehicle delay, volume
to capacity ratio, etc.

Travel Speed / Travel Time / Delay Time. These can also be measurahle indicators of
congestion. The lower the travel speed, the longer the travel time, which may be
attributable to delay time.

Volume to _Capai:ity Ratio (VCR). VCR is the ratio of the traffic demand volume,
usually expressed in equivalent passenger car units (PCUs) and the roadway capacity,
similarly expressed. A VCR of 1.0 would thus indicate that the roadway is operating at
rated capacity. In order for an intersection to operate without congestion, VCR should
normally be lower than 0.9,

Signal Cycle Time. For signalized intersections, the length of the signal cycle time may
indicate problem areas. Very long {more than 240 seconds) cycle times would be
annoying to most motorists, whereas very short cycle times (less than 40 seconds) wouid
render a very low intersection capacity.
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Number of Traffic Accidents, if traffic accident records are kept by the LGU, the
number of incidences may indicate traffic problems that should be looked into in more
detail.

it should be noted that there are other measurable indicators of traffic bottlenecks that
may be added to those in this list. One drawback of the aforementioned indicators is that
one needs to gather enough reievant information for each potential bottleneck site in
order to quantify the magnitude of the congestion problem. This should be workable if
there are unlimited resources in addressing the data requirements.

Describable / Observable Indicators

With the limited time allowed in identifying suitable problem locations that can be
analyzed and the general lack of available information on measurable indicators, other
describable indicators are listed. These indicators, as mentioned previously, may not
necessarily be the effects of the congestion problem, but can be causes as well. They may
not necessarily determine the magnitude of the traffic congestion problem, but may
highlight potential problem areas.

Among the observable indicators are:
e Presence of vehicle queue (not necessarily measured in length)
» Blocked or grid-tocked intersections ' '
+ Low intersection throughputs :
» Presence of risky or dangerous maneuvers, such as vehicles driving on lanes for

opposing traffic (unauthorized counterflow), near vehicle collisions, or near vehicle
vs. pedestrian accidents.

¢ Chaotic pedestrian flows

« Unsafe pedestrian crossings

« Commuters spiliing over on road pavement

« Uncontrolled roadside parking - o

» Frequent blowing of horns {may indicate long delays, or unruly driver behavior)

« Presence of makeshift traffic control devices, such as signs, humps, barriers
(indicating a need for formal installation of such devices)

This set of indicators may assist the LGUs in locating areas with potehtial traffic congestion
problems. The areas with such indicators may not necessarily be congested, but these are
signals to potential traffic problems. '
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1.3 Documenting the Problem

An initial step in problem identification is to prepare a site inventory to document the
problem. A simple documentation process can be as follows:

On a clean bond paper and with a sketch magp (using as many sheets as necessary)
describe the physical aspects of each choke point. To the extent possible, provide the
following information: -

~®onT

h,

Name and width of the road, in meters, or number of lanes (if an intersection, include
all the roads);

Pavernent type and condition (poor/good, concrete/asphalt);

Location and dimensions of median, island, or separator if any;

Sidewalk conditions, and presence of road-side frictions like street vendors;

Presence of hump, potholes, obstacles;

Presence (or absence) of such traffic control devices as traffic signals, pavement
marklng, delineator, traffic sign, pedestrian barrier, pedestrian overpass, etc.

Presence of bus / jeepney / tricycle / pedicab terminals (on-street / off-street) or loadmg
/ unloadlng areas;

Estimated volume of vehicles and pedestrians, if readily available at site.

Traffic regulations (one-way, turn prohibitions), etc.

it is also acceptable to explain, in concise and simpie terms, what is causing the
bottleneck. Does it occur during the whole day or only during morning and evening peak
hours?

An example of a bottleneck point and how it was described is shown in Figure 1.3-1.
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Figure 1.3-1 An Example of a Concise Description of a Traffic Problem

Name | Shaw Blvd / Lee Rd / Wack-Wack Rd / Old Wack-Wack Rd Code | MD-01
Sheet | Summary of Observations LGU | Mandaluyong
1) Five-leg intersection with almost all turning movements altowed present numercus traffic
o g conflicts.
& £ | 2) Heavy vehicles parked along Lee St due to ongoing construction activities.
a ‘E 3) Lee St being utilized as an alternative route by vehicles coming from San juan and Kalentong;
= 3 4) Vehicles turning left from Shaw (EDSA side) into Old Wack-wack Road occupy the exit lane of
the northbound approach
1) A multi-leg unsignalized intersection with five intersecting roads accommaodating traffic
mavements from all directions is what characterized this bottieneck point located in
2 Mandaluyong City.
.g 2) The main road, Shaw Blvd. could accommodate five lanes; whereas, the other intersecting roads
T have only two lanes each with width varying from 6.15 meters to 7.52 meters.
5 3) Shaw Blvd. is presently asphalt paved in good condition and the pavement edges have curb and
v gutter. The other roads are paved with concrete in good condition.
S 4) The physical condition of the existing intersection is adequate in terms of geometric standards
E. as all of the pavement corners have adequate turning radius.
o 5) The existing pavement surface is smooth which provides unrestricted vehicle movement.
6) While the geometric conditions of the existing intersection meet standards, still the area is
continuously being subjected to heavy congestion due to uncontrolied traffic movements.
Signalization None Pavement Markihgs With markings Peak 17:00-18:00
. . Peak Hour Traffic Volumes (PCUs) % Public | Pedestrian
Approach Dimensions -
Left Through Right Total Transport | Volume
Lee 6m 430 44 33 507 11.09% Light
Wack-Wack itm 73 53 182 307 26.91% Light
East i 15m 390 1455 98 1942 34.51% Light
South 7m NA NA NA NA :
Woest 155 m 52 1651 160 1863 16.40% Light
Total 945 3203 473 4619
Passenger Flows 21,000

Peak Hour Volumes (PCUSs)

Mandaluyong
MD-01

Shaw Bivd / Lee St/
Wack-wack Rd / Old Wack-wack

Lew Street
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1.4.1

Planning for Traffic Studies

Successful traffic improvements are based on reliable facts. Field data are needed in order
to ascertain actual traffic conditions, to determine trends for future work and to assess the
effectiveness of solutions.

Planning for studies to collect facts requires the designing of individual field surveys to
measure specific traffic parameters. The methods for the collection of these data must be
consistent and clearly defined, inasmuch as the collected traffic data need to be
comparable to previous and existing data.

Whether to conduct a field study, and the choice of a particu!ar' study method is
dependent on the nature of the problem and the analysis that is planned. Field studies
can be expensive and shouid not be conducted without considering the alternatives.

Preparing the Field Sheets

in preparing the appropriate field forms, basic data should be included to aliow for cross
referencing and to document factors that could possibly affect the data collection.
Summarized data must be traceable to field sheets to allow cross checking for errors or
lifting of additional data not earlier considered in making the summaries,

The “base” information required on all field sheets and summary sheets are as follows:

» iIndex Number — This is a reference code identifying the field sheet. For small scale
studies, a simple numbering system can be employed but for large scale studies a
numbering method must be devised,

+ Station Code - This is a reference code identifying the survey station location. In
studies where several survey stations are included, the reference code provides a
easy system of identification,

» Station Name - This refers to the exact place or area where the survey was done,

» Station Location/Direction — This briefly defines the location of the exact place or
area where the survey was done. As much as possible a2 map of the area must
accompany the field sheet showing graphically what was being measured and
where the observers were stationed with ground measurements taken at the time of
the survey. The map may be scaled or may include information in abutting land-use,
and condition at the time of the survey.
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Time — Specification of the year, month, date, day of the week, time of day (0 hrs.
to 2400 hrs.), and the duration of the survey. This is important because some traffic
data differ depending on when the measurements were taken.

Surveyor / Enumerator- Reveals the identity of each person, post and
responsibility. Oftentimes, it is necessary to interview the surveyors to clear up
inconsistencies in the collected data.

Weather — This entry indicates meteorological conditions during the survey. This
affects traffic and must be noted down. Usually it would suffice to say Bright,
Cloudy Bright, Rainy or Wet Road.

Checker - This reveals the identity of the person responsible to check the
correctness of the entries on the field sheet, usually done prior to data processing.
Team Supervisors are normally assigned to undertake this task but it is also possible
to have a separate team of personnel assigned in the office to cross-check the data
entries. The checker is tasked to verify the completeness in the entry of preliminary
data such as time, date, station location. Entries that need to be checked inciude:
data identifying the survey code, station location, time, date, direction, labeling of
headings in the data being collected, consistency in the data entry, errors in writing
the entries, etc. When several sheets are used for a survey type, the checker makes
sure that the sheets are arranged in its proper order,

Coder - This is to be filled out by the person who is assigned to "Code” the survey .
field sheets during the processing of the coliected data. Whenever necessary, survey
data collected are transformed into a prepared coding system designed to provide
ease in the processing of the data and in the preparation of the summaries of the
results. This is to ensure uniformity and consistency in the system of data entry.

Encoder — This space is to be filled out by the person assigned to encode the survey
data using a computer software program.

File Name - This identifies the electronic file associated with the field sheet,

Method — This helps to define the data collected in terms of _accufacy or relevance.
Usually the name of a standard method is simply indicated, other times a brief
description is needed. This is only necessary whenever several methods of collection
can be employed which would all give results in a similar format.

Others — Such factors, not stated above, that might have affected the collection of
data, or which makes the area being studied different from other areas with the
same physical characteristics. These may be occurrence of an accident during the
survey, road defects, special occastons, road repair activities, parked or stalled
vehicles, unusual conditions, etc. Particularly when temporary measures are in force,
a description of the traffic control measure in force should be noted in the field
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Typical survey forms are provided in Annex C of this Manual. They may be removed and

sheet. Not noting a truck ban during a volume survey may lead the analyst to believe
that the particular route carries no trucks when in fact it is being used heavily after
truck ban hours. These conditions can also be reflected on the map accompanying
the field sheet.

reproduced for use.

Figure 1.4-1 A Sample of Base Information Entries on Field Sheet

Traffic Volume Count

transportas Tally Sheet
Station Cade %/ i ] ’ Station Mame ‘{h F«b\“ﬁ"]ﬁﬂ - Mf\c All'ﬁh[}u Checker
Survey Date o 4 h‘mtd” ?’M § {ocation F )\\_f_up.fﬂ I'}N‘ £ncoder
Weatlrer Direction | -’L
Reconder/Cnumerstor  SUMMAP AL £ F AY fifomoswn  MpPAMENTY ( \ ) Filename
- | Field Supervisor T il !.f,r’r !f{,\l-s-}ﬂf\ﬂ ( ?\ Sheet of
Time Period . 245
e T 1 Cor | dapniy] Tax Fx pug | S 2l TR
RT3 0 VT R I Y W\ I il
MY | |

Before each survey is done, it is necessary to make a pre-survey usually consisting of a field

visit and ocular inspection of the area. These help in identifying the limits of the survey

and possible modification in the collection procedure, After the pre-survey, a detailed
survey plan is prepared.

A Survey Plan is prepared to facilitate execution of the survey. The method of collection is

defined according to the requirements for data. The necessary logistical support for the

" proper conduct of the survey is identified while constraints such as manpower, materials,
schedules, etc can also be clearly defined. The Survey Plan serves as program information
for both pre- and post-survey analysis phase.

1.4.2 Parts of a Survey Plan

A suggested format for the Survey Plan is given as follows:

Name of Survey
Purpose

- SSTRIMM Traffic Management Manual
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Hl. Expected Output

V. Study Area (A detailed definition of the study area, accompanied by a map of
the proper scale with the necessary ground measurements)

V. Team Organization

V. Equipment

Vil. Method (A detailed discussion of method or procedure of collecting the data.
This may require preparation of specific instruction for each team member. The
field sheets are included in this part of the plan.)

VIli. Schedule (A detailed schedule of activities which includes man-hour
requirements; conveyance schedule; Fuel schedule, if any; logistics; projected
expenses, etc.)

IX. Analysis (Describes how the collected data will be analyzed to arrive at ohtput)

X. Miscellany. (Any other important element not stated in previous items)

1.4.3 Preparing the Survey Materials

Survey materials will consist of the following supplies and equipment;

L

Survey forms (spare forms should always be available)

Clipboards

Pencils and sharpeners

Folders and plastic envelopes :

Traffic counters (for volume and intersection turning movement counts, as well as
for passenger counts)

Stop watches (for travel time / delay, queuing survey)

“Roadrunner” or measuring wheei (for taking curb/roadway measurements)
Flashlights with spare batteries and other lighting equipment deemed necessary
Raincoats, reflectorized vests, other protective gear for survey personnel

Copies of permits secured in relation to the activity

etc.

The most important thing to be done prior to the study to avoid failure is to check the
condition of the equipment to be used in data collection. It should be calibrated properly,
and checked if they record, store and display data properly.

1.4.4 Pre-survey Activities

Coordination with the local bararigay offices and individuals affected by the
survey implementation

It would be best to coordinate with the barangay OffICIBIS of the areas under study and
with parties directly affected by any aspect of the planned survey activity. This would
eliminate possible delays during the survey day brought about by having to secure
permission to conduct the survey. They will also be able to inform the survey team of
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unusual occurrences not readily apparent and for survey periods extending up to late in
the night, provide the necessary assistance for the smooth progress of the survey.

Survey Team Organization
Ideally, a typical survey team organization is composed of a Survey Chief, Station
Supervisors, and Data Collectors.

The Supervising Engineer of the Local Government Unit {LGU) shall serve as the Survey
Chief. The Survey Chief takes primary responsibility for the field work and is generally in-
charge to oversee coordination work with the proper agencies prior to survey
implementation. The Survey Chief is also assigned to inspect ongoing survey work at the
respective stations and to facilitate smooth progress in the survey work. Station
supervisors are assigned to man each station to overlook survey implementation and to act
as relievers, field checkers, and coordinators whenever the need arises.

Survey Chief

i ' | l

Station Supervisor

Station Supervisor Station Supervisor

Data Collectors
(Surveyors / Enumerators)

Data Coliectors
{Surveyors / Enumerators}

Data Collectors
(Surveyors / Enumerators)

When data collection work is simple and involves a minimal number of people and with
just one or two station locations, the Survey Chief can also act as the Station Supervisor.

The number of data collectors shall deperid on the type of survey to be conducted. This
will be further discussed in the succeeding sections covering the individual surveys.

Screening and Selection of Field Personnel .

Some local government units (LGUs) maintain a pool of personnel (casuals and temporary

persbnnel from the different offices of the LGU) whom are called upon, when required, for
- field wark and surveys. These personnel may have the required experience and training for

the fundamental surveys or even the specialized ones.
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At times there may be a need to hire additional temporary personnel to undertake the field
work. It is recommended that for the simple data collection activity, the temporary
personnel to be hired be at least high school graduates, know how to follow instructions,
have a basic understanding of the required activity and the ability to make sound
decisions. '

When more difficult surveys are to be implemented, the personnel to be hired should be at
least college level. Although some activities may be very elementary in nature, decisions
may have to be taken at the field when the person is confronted with an unusual
occurrence,

Depending on the manpower requirements of the survey and the availability of funds, the
Local Government Unit (LGU) may also opt to outsource the entire data collection activity
and the analysis. Should this be the preferred option of the LGU, this Manual can still
serve as a guide to the Supervising Traffic Engineer of the LGU in the monitoring and
delivery of services by the contracted party.

Dry-run

A dry-run may not be necessary for field personnel who have experi'ence conducting the
study of interest, but it is essential for inexperienced personnel. The dry-run session is a
means to test the survey instrument and the methodology to be used in data collection, to
train the survey personnel in the proper conduct of the survey and to identify possible
conflicts and issues that may require a change in the Survey Plan.

Fundamental surveys, like volume counts, speed, delay and inventory, normally do not
require long hours of practice. The more specialized and comprehensive studies, such as
person interviews, accident studies, and the like, may benefit more from extensive training
of personnel and various testing of techniques prior to actual survey.

“Before proceeding to the site, the survey personnel will be given a briefing on the purpose
and nature of the activity. They should be made aware of possible emergencies or
deviations from the survey plan, if any. They also should practice how to deal with
questions that may be put their way by the public and even taught a short and standard
response to satisfy most members of the public without distracting too long from the data
collection task. A calm and professional approach and a referrat to the supervising
engineer are usually enough to diffuse even very suspicious inquiries. '

A dry-run is typically held a day before or even several days before the schedule of the
actual field survey as fong as similar extreme conditions prevail as expected during' the
study. For instance, if the planned schedule of survey is a whole day, a dry run during the
peak hours will be beneficial. The exercise shall require close supervision by the traffic -
engineer of the work being done by the enumerator to immediately identify errors or
mistakes made by the enumerators. '
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It is suggested that the traffic engineer or the assigned supervisor carry out independently
the data collection during a short period of the dry-run for purposes of comparison later
to reveal obvious errors,

After the dry-run, an assessment of the effectiveness of the technique selected for data
collection is made. Should extensive changes be necessary in the Survey Plan, it may be a
good idea to schedule another dry-run to test those changes.

Responsibilities of the Supervising Engineer during the Canduct the Survey
On the day of the survey, there are three main responsibilities of the Supervising Engineer.

First, he/she must monitor the survey personnel to make sure that they are using agreed-
upon procedures and not falsifying data. To ensure an honest effort by the survey
personnel, it is sometimes good to make an unannounced inspection at the site or even
the promise of one. Experience on the work, on the part of the Supervising Engineer,
helps one to easily detect when falsification occurs.

Second, he/she must be at all times available for consultations on actions to be taken for
unforeseen circumstances the may occur in the field. it is also recommended that a team
leader be assigned to liaison with the Engineer, if and when conditions prevail that inhibit
the Engineer from being physically present at the site for the duration of the survey.

" Third, hefshe must maintain a Survey Diary or assign a person to be responsible to take
note of occurrences {such as traffic accident, parades, abrupt changes in weather
conditions, etc.) that may in one way or another affect the data being collected.

The Survey Diary simply consists of a bunch of notes of time of day, type of occurrence,
apparent impact on the data collection activity (if obvious enough), parties involved (if
any), and other pertinent information that can aptly describe the situation.

Responsibilities of the Survey Personnel

The survey personnel must arrive at the site at least 15 minutes early in order to familiarize
oneself of the area, assess 'cqndition's, get hold of equipment, record crucial “base”
information required on the field sheet, assume positions, and begin at the scheduled
time. The “base” information must appear on each form. itis advisable to record all the
information as soon as possible and prior to start of survey rather than to wait until the
end of the day to record information on a stack of forms.

It is also the individual responsibility of the survey personnel to maintain personal safety,
the safety of the other members of the team and the safety of the traveling public.
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1.4.5 Writing the Survey Report

It may be necessary to write a report once the survey has been completed and the data has
been collected and summarized. The report will serve to make the data immediately useful
or else make the use immediately apparent. The report shouid be as clear and as concise
as possible. The report should state a description of the procedure actually used, more
importantly when it involves a deviation from the Survey Plan.

In all aspects, the report should be truthful and reveal all possible constraints in the
conduct of the survey. No attempf must be made to cover up errors so that proper
judgment can be made as to the validity of data. It would also allow for immediate
rescheduting of the survey should the need arise. -

The format of a Survey Report should include the following:

I
i
L

v.
V.

v

Vil

Name of Survey _ :

Purpose {State here the original intent as specified in the Survey Plan.)
Description of Survey Area (Location, time, weather, traffic control, condition,
etc.) : .

Output (Presentation of most important findings with inferences; summary.)
Method/Procedure of Data Collection (This should describe the actual procedure
used and state how the actual survey differs from the plan. it should include
events, or circumstances, which may have affected the collected data.}
Ahalysis (Detailed discussion of the results and the procedure followed to arrive
at the conclusions or inferences stated in the output. (Summarized Data).
Appendices (Attached at this portion should be the raw data collected at the
field and other relevant matters. If necessary, explanations should be included.}
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1.5 Types of Traffic Surveys

The types of surveys to be conducted will depend on the nature of the traffic problem in
the bottieneck area(s) identified. The surveys to be conducted will be from among the
following types:

s Classified intersection Turning Movement Counts
¢ Mid-block vehicle volume counts

e Passenger Occupancy Surveys

¢ Public Transport Terminal Dispatch Characteristics Surveys
« Travel Time / Delay Surveys '

+ Saturation Flow Surveys

¢ Passenger Boarding / Alighting Surveys

¢ Parking Surveys

* Pedestrian Counts

¢ Traffic Facilities Inventory

¢ Perception Interviews

e Social Surveys

1.5.1 Vehicle Volume Counts

Types

Vehicle volume counts can further be categorized into two: intersection turning movement
counts, and mid-block counts. The main difference is essentially in the number movement
directions being recorded. At a mid-block, only two directions will generally be recorded,
and one if the street is one-way. A typical four-leg intersection with no turning restrictions
will allow for 12 turning movements, excluding U-turns.

Methods

There are basically two methods of counting: mechanical using automatic recording
equipment, and manual using tally method or traffic counters. Automatic recording has
its greatest application where only a simple tabulation is needed of numbers of vehicles
(so separation of vehicle type, direction, turning movements at intersection or driveway,
lane use, etc.}. Only under certain conditions can directional counts or lane use be
obtained mechanically.

More commonly applied are manual methods of counting. Depending upon the degree of
simultaneous flow and volumes and the number of vehicle classifications being taken, the
number of personnel needed to conduct the survey will vary. At low-volume intersections,
all movements inciuding vehicle classification can be performed by one person. At higher
volume intersections, it is necessary to have two or more persons counting the vehicular
movements.
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Vehicle Classifications

Vehicle volume counts can be classified using various vehicle classifications, For initial
comparative purposes, vehicle classification can follow the DPWH-TEC classification system,
however, a much more detailed breakdown of classifications should be considered
depending on the specific problem in the area and type of analysis required. For example,
where trisikads or pedicabs are prevalent or common in the area being surveyed, these
should also be counted under a separate category.

The DPWH-TEC classification system uses only five (5) classifications, namely:
1) Car/leep

2}  leepney
3) Bus
4) Truck

5} Others

A more detailed classification system was utilized by the Metro Manila Urban
Transportation integration Study (MMUTIS).! The MMUTIS Study undertook numerous
traffic surveys to develop a comprehensive transport database for Metro Manila. The
Study introduced a 15-vehicle classification system wherein private vehicles were distinctly
categorized from public transport vehicles {i.e. jeepneys utilized for private use were
classified under Utility Vehicle). The classifications were given as follows:

1. Pedicab 9. HOV? Taxi _

2. Bicycle 10. Car/ leep {(owner-type)

3. Motorcycle 11. School/ Company / Tourist Bus
4. Tricycie 12. Utility Vehicle

5. Jeepney (PUJ) 13. Truck

6. Standard Bus 14. Trailer

7. Minibuys 15. Others’

8. Taxi

Depending on the purpose of the count and the availability of resources to conduct the
count, the vehicle classifications can be reduced to a minimum number but sufficient
enough to provide the required data for the analysis of the problem or increased to
provide for a more detailed analysis. When necessary, commercial vehicles can further be
broken down by numbers of axles and/or weight. In summary, the degree of classification
should be related to the purpose of the count. '

1
2
3

The MMUTIS Study Recommendations were recently adopted as the Transport Master Plan for Metro Manila.
HOV = High Occupancy Vehicle. HOV taxi normally refers to shared taxis, also known as FX.
"Others" may include construction equipment such as payloaders and graders, and animal-drawn vehicles.
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For the SSTRIMM project, a total of eleven vehicle classifications were generally utilized.
Where pedicab traffic was prevalent, a twelfth classification (trisikads / pedicabs) was used.
Given the scope and requirements for the analysis, the vehicle classifications used were as
follows:

1)  Motorcycle

2)  Tricycle

3) Car/Jeep/Van

4)  Public Utility Jeepney

5) Taxi
6) HOV Taxi
7] Bus

8) Light Cargo

9) 2-Axle Truck

10) 3-Axie (or more) Truck
11} Others

12) Trisikads/Pedicabs

Figure 1.5-1 illustrates the typical vehicle types and their definitions.

Survey Personnel Requireméhts for a Manual Count
A typical team for an eight {8) hour shift for a single station is usually composed of two
observers per direction of flow when vehicle classifications exceed five, An ocular
inspectioh of the site and preliminary observation of the vehicle flow can facilitate decision
making for survey personnel planning. For intersection counts, it is advisable to limit the

" number of classifications so as to minimize the number of required survey personnel. A
technigue also being émployed in some surveys is to conduct turning movement
directional counts {unclassified) at intersections and simultaneous classified volume counts
at mid-block stations adjacent to the intersections.

Deployment of survey personnel is usually based on an 8-hour shifting of teams. A full day
count of 24-hours would require three shifts. In practice, the first shift is from 6:00 to
14:00, second shift is from 14:00 to 22:00 and night shift (sometimes referred to the
graveyard shift} is 22:00 to 6:00 the following day. For 16-hour counts, two shifts are

necessary. When resources are limited, su'rvey periods mostly cover only peak hours, The
Supervising Engineer must have made initial observations of the traffic conditions in order
to ascertain the appropriate survey periods for analysis.

To avoid fatigue and degraded performance, breaks of 10 to 15 minutes should be
allowed per observer., The station supervisor also acts as a reliever and should be able to
schedule the breaks such that all of the observers will each be accorded a chance to rest,
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Figure 1.5-1  Vehicle Types and Descriptions

Motorcycles

All two- or three-wheeled vehicles.
Typical vehicies in this category have
saddle type seats and are steered by
handled bars rather than a wheel. This
category includes motorcycles, motor
scooters, mopeds, motor powered
bicycles.

Tricycle

Ali motorcycles with sidecars, whether
used for public transport or for private
trips.

Passenger Car

All sedans, coupes, and station wagons
manufactured primarily for the purpose
of carrying passengers and including
those passengers cars pulling
recreational or other light trailers.
Owner type jeeps are usually classified
under passenger cars.

Pick-up

Vehicles with space provided in the rear
for goods transport. Usually they are of
the open type. Closed-type pick-ups
used for private transport are usually
classified as passenger cars as well.

Van / Utility Vehicle

Can also be classified as passenger car
depending on the purpose of the survey.
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Figure 1.5-1  Vehicle Types and Descriptions {continued)
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Taxi

Passenger car registered as public utility
vehicle and operating

Jeepney

usually operating as a public transport
conveyance. Privately operated jeepneys
are usually classified under utility
vehicles.

Buses

All vehicles manufactured as traditional
passenger-carrying buses with two axles
and six tires or more axles. This category
includes only traditional buses {inciuding
school buses) functioning as passenger-
carrying vehicles,

Light Goods Vehicle

Two-axle, four-tire vehicles primarily used
for cargo transport. It could be of the
open type (as shown) or closed type
vans.

Two-Axle, Six-Tire, Single Unit
Trucks

All vehicles on a single frame including
trucks, camping and recreational
vehicles, motor homes, etc., having two
axles and dual rear wheels.
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Figure 1.5-1

Vehicle Types and Descriptions (continued)

axles.

Three-Axle Single Unit Trucks

All vehicles on a single frame including
trucks, camping and recreational
vehicles, motor homes, etc., having three

Four Axle Trucks

All trucks on a single frame or articutated
with four or more axles.

Five-Axle Singe Trailer Trucks

All five-axle vehicles consisting of two
units, one of which is tractor or straight
truck power unit.

Bicycle

vehicle.

Two-wheeled non-motorized transport

Pedicab

Bicycle equipped with sidecar for
transport of passengers, normally two.

SSTRIMM Traffic Management Manual
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Survey Personnel Requirements for an Automatic Count
The number of field survey personnel would decrease when automatic methods of
counting are employed and will depend on the equipment to be used.

Survey Procedure

The simplest means of conducting manual counts is through the tally method where each
observed vehicle is recorded with a tick mark on the prepared survey form. A sample tally
form, Form C1 is given in Annex C of this Manual. The form allows for whatever
classifications may be desired. A stopwatch or watch is required to cue the observer to the
desired count interval. When several watches are used, the Supervising Engineer or
Station Supervisor must see to it that they are all synchronized. It is suggested that 15-
minute intervals (or shorter, if necessary) is adequate for capacity analysis. if a peak-hour
factor is sought, 5 minute counts are preferable. By doing so, one can minimize chances
of error while detection would be easier. If and when an error is detected, which
nonetheless can occur, a system for correction can be devised based on observed trends.

When manual traffic counters are utilized, readings are also recorded by vehicle type in the
prescribed Survey Form C2. When the end of the interval is reached, the observer reads
the counter, records the data on a field form. Resetting the counter to zero after every
interval can be time consuming and susceptible to error. Current practice where readings
are taken on a cumulative basis is easier to manage and with the proper spreadsheets,
errors are easily detected once the observations are keyed into a computer.

Post Survey Activities

At the end of each survey period, the field sheets are submitted by the station supervisors
to the Survey Chief. The Survey Chief ensures the completeness of the survey forms and
the required identification entries, spot check for errors, inconsistencies, etc. and then
submits te the office for data entry and processing.

A separate team is assigned to check for errors and inconsistencies that would require
further verification and validation before the field sheets are turned over to the encoding
section. Once encoded, the data files are subjected to logic checks to detect errors in
encoding before the final printouts are prepared.

The entire process involves a series of data checks before the final worksheets are
prepared, printed and analyzed.
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Figure 1,5-2 Sample of Accomplished Field Survey Form for Volume Counts
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Volume Data Presentations

Traffic volume data can be presented in several ways depending on the planned use of the
data. Most often, summary tables and graphical forms are prepared. Graphs and bar
charts are suitable for illustrating traffic volumes over time. Peak periods are readity
discernible.

Figure 1.5-3 shows a volume count spreadsheet for surveys conducted for a particular
location, with graphs and other presentation etements. This is for an individual turning
movement,

Figure 1.5-4, on the other hand shows a summarized table combining the different turning
movements at an intersection.
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Figure 1.5-3 Example of Volume Count Summary Result for an Individual Turning Movement
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Figure 1.5-4 Example of Summarized Volume Count Results

Location: Shaw Boulevard and Wack-wack Intersection
Date: 23 February 2001
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Passenger Car Equivalent Factors

Different vehicle types have different physical and operating characteristics. Their effects
on the traffic stream would vary from one vehicle type to another. The impact on the
basic passenger car unit (PCU) of slow-moving vehicles and heavy vehicles interacting with
gradients and length of gradients, roadside friction, varying shoulder widths, etc are taken
into account by the application of “Passenger Car Equivalent Factors”. These factors are a
function of roadside friction, shoulder width, carriageway width, gradients and lengths of
gradients.

Based on studies carried out in the Philippines, the Highway Planning Manual of the
Department of Public Works and Highways (HPM-DPWH) recommends the following
Passenger Car Equivalent Factors {PCEF) for calculations of traffic levels for standard two-
lane roads:

a} Bicycle: PCEF = 0.3
The basic PCEF is estimated to be 0.3. Although most often, bicycles counts are deemed
negligible.

b) Motorcycle: PCEF = 0.5
The basic PCEF is about 0.5 for general conditions. However, when shoulder width and

carriageway wndth are relatively wider, it would be easier for another vehicle to pass.
Pedicab

c) Tricycle: PCEF = 1.0 _ :
The basic PCEF is equal to 1.0 because tncycles although smaller in size than a passenger

car, generally travel at a slow speed of 25-30 km/hr. and can cause considerable queuing
on roads.

d) Car/ Pick-up / Qwner-type Jeep: PCEF = 1.0
Per definition, the basic PCEF is equal to 1.0

@) Taxi: PCEF = 1.0

The classification of Taxi is usually grouped with passenger cars and is given an equivalent
factor of 1.0.

f) Jeepney: PCEF = 1.5
Since jeepneys are relatively more slow-moving than cars, the basic PCEF is equai to 1.5.

Jeepneys tend to stop more often and therefore, causing other vehicle to stow down and
even StOp.

g) HOV Taxi: PCEF = 1.5

HOV taxis are equivalent to jeepneys, although smaller in capacity and have a basic PCEF
equal to 1.5
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h} Mini-bus: PCEF = 2.0
The basic PCEF is equal to 2.0 standard conditions. Roadside friction element is as of
jeepney but gradients and shoulder widths formulas are the same as truck.

i} Standard Bus: PCEF = 2.5
The basic PCEF is equal to 2.5 in flat terrain. Roadside friction, gradients and shoulder
width are, in principle, the same as with trucks.

j} Light Truck / Light Commercial Vehicles: PCEF = 2.0

The basic PCEF is equal to 2.0. Although trucks may have a bigger impact on road capacity
than buses, roadside friction is not considered a restraining factor since trucks do not stop
regularly and when they stop, it normally is off the road.

k} Heavy trucks: PCEF = 2.5 _
Heavy trucks are assigned a higher PCEF of 2.5.

B Others: PCEF = 1.0
The classification “Others” is grouped with passenger cars and is given an equivalent factor
of 1.0.

1.5.2 Pedestrian Counts _

Pedestrian counts are essential in determining if traffic signals are warranted, for the
location and design of sidewalks and crosswalks, for the design and implementation of
pedestrian safety improvements and for determining appropriate controls and control
operations.

The methodology and survey procedure for pedestrian counts is similar to that for
vehicular counts (see Section 1.4.1). The volume of pedestrians passing a point, entering
an intersection, or using a particular facility such as crosswalk or sidewalk can be studied
and recorded. Counts are usually samples of actual volumes although more often,

. continuous counts are conducted.

Most types of pedestrian counts are taken manually by direct observation. Classification
may or may not be necessary, and are easily, and accurately obtained with trained
observers, Examples of classification categories are age group, sex, type of behavior, etc.
Survey forms used vehicular counts can aiso be used for pedestrian counts.
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1.5.3 Travel Time / Delay Surveys

Travel time surveys are conducted to establish the amount of time it takes to traverse a
road or highway segment. When combined with the length of the segment under study,
the mean travel speed can be computed. Measurements and causes of delays occurring
within the segment are also noted. The resulting travel time is time when vehicle is actually
in motion. Consequently, the running speed is determined.

Applications _

The travel time and delay survey is particularly useful in identifying congestion locations in
the street system and according to type of delay, duration and frequency. It is also applied
to determine efficiency of a route with respect to its ability in moving traffic. More often,
it is conducted to evaluate the effectiveness of traffic improvements using before-and-after
studies. However, when results are to be comparable, similar conditions must exist at the
times of data coliection. '

Methods

Travel time and delay studies may be conducted using the average vehicle, moving vehicle,
license plate, direct observation, or interview method. As in most data collection activities,
the choice of method depends on the purpose of the study, the area under study, the time
of day of interest, the personnel, equipment, and resources available.

The most common method, the average vehicle, commonly referred to as one method
under the “test-car technique” uses a test vehicle. With the average vehicle method, data
can be collected as the test vehicle traverses the study route either by manual or automatic
method. The data being measured consist of travel time, distance traveled, type, location,
duration and cause of traffic delay. The recommended minimum total length of a single
route to be studied is roughly 1.6 kilometers.

Survey Personnel/Equipment Requirements

The manual method requires a driver, a recorder, and two stopwatches. If an automatic
recording device is used in the test car, then only the driver is needed. Automatic
recording devices normaily come with various control buttons that record travel distance,
travel time, and locations of delay or other significant points by a system of coded
numbers that are imprinted on the continuous paper readout. Some devizes are equipped
with data storage devices that can be linked to a computer system for processing.

Survey Procedures
A test vehicle is driven along the study route in accordance with one of the following
operating conditions: .
1) Average-car technique, wherein the vehicles travels according to the driver's
judgment of the average speed of the traffic stream
2) Floating-car technique, wherein the driver “floats” with the traffic by passing as
many vehicles as pass the test car
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3) Maximum-car technique, wherein the test vehicle is driven at the posted speed
limit unless impeded by actual traffic conditions.

Most commonly used is the average-car technique, although the maximum-car technique
is said to be the best base for measuring traffic performance.

Before the runs are made, the beginning and ending points of the route under study are
identified. The test car should run passed these |locations in accordance with the selected
operating condition. Control points, usually intersections, are then selected as reference
locations where time readings are taken., When distances between control points are not
readily available, readings from the odometer meter are also recorded.

Before the survey begins, the recorder enters the base information as required for in the
prescribed form. When the survey begins, one stopwatch is started as is passes the
beginning point in manual method, otherwise, in autormatic method the equipment is
activated to indicate start of test run. The vehicle is driven the length of the study route.
Time readings are taken at predetermined control points. When the test vehicle is stopped

or forced to travel slowly, the recorder uses the second stopwatch to measure the duration

of the delay. Also taken note of are the location, duration and cause of each delay in the
appropriate spaces provided for in the form (3, provided for in Annex C. Codes for
common causes of delays are used in recording and provided for in the survey form.

As the test vehicle passes the ending point of the route, the recorder stops the first
stopwatch and notes down the total time for the test run,

Figure 1.5-5 illustrates a sample survey form for travel time and delay studies

Data Processing and Presentation

Data collected from the survey is processed to compute for total delay, travel time,
running time and average travel speed. A sample summary table is presented in
Figure 1.5-6.

Graphical summaries plotting both average overall travel speeds by road sections and the
cumulative travel times can be prepared to describe the quality of traffic movement along
a route. An example is given in Figure 1.5-7.

Figure 1.5-8 shows an example of a speed variation chart. These are generated based on
the resulting speeds calculated from the travel time / delay surveys. The speed for each

. road section surveyed is plotted against a distance-based horizontal axis.

Time contours can also be used for presentation purposes. Figure 1.5-9 provides an
example of a time contour map.
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Figure 1.5-5 Example of a Filled-up Travel Time / Delay Survey Form

Field Sheet 1
Route Name: Batangas - Calamba Run Number 2
Direction: Northbound Date of Survey: Thu 12 Feb 1998
Start Time: 08:45
Kiurtwrber Paasing Delay 1 Dulay 2 Delay 3
$tation Name Peading | Time | Ca  Stop start Delay ] Ca Stop Start Delay | Ca  Swop St Oeiay
(om) {mm:ss)
{
72  Batangas City Proper 0.0 00:001 JP 03:29 04:13 0C:44] )P 0r06 08:14 01:Oﬂi
#1  Bypass Road to Bauan 51 14:08|
10 Junction leading to thaan 5.6 15:29
9 San Jose Junction 15.4, rn
8 Mataas na Kahoy Junction 24.0/ rnis
7 Y-Junction after Lipa 7.8 43:09
& Y-Junction before Lipa . 26 4018 PED  4B:21 4B:54 0:33
5 Inpslaban Junction 327 5312
4 Malvar 35.2 57:47} BP 58:05 5828 00:23) LT 8316 63:31 Q05| S8 87124 8345 21
3 Tanauan 45.3
2 First Junction to 5to. Tomas 48.8
1 SLE Galamba Exit 57.9 _z’m;ﬂ,wﬂﬁﬁ'.;. ;;nz.;;a.be(@uisrm_y.n;znmiu_ G
Lepends for Cause of Delay: . e
T General Congestion BF Buses fun)lpading § Traffic Signal PK Parked Vehictes
PED Pedestrians Crossing B Jeepneys funiloading S Stop Sign ’ LT Left Turming Vebicles
A Traffic Aecident O Others (3pecify)

Figure 1.5-6 Summary for Travel Time Survey Results

Travel Time Summary

Route Name: Batangas - Calamba Run Number 2
Direction: Nerthbound Date of Survey: Thu 12 Feb 1998
Start Time: 08:45

Station Namw Passing Time Travel Tirme Total Delay Rueninglime  Klometer Feading  Run Distence Trivel Speed  Bunning Speed
{manss) {mmss) (mim:ss) {men;ss) C otk (kmi [ (knvh}
12 Batangas City Proper 0000 1408 01:52 00 5.1 1.7 4.9
T1  Bypass Road {o Bauan 14:08 o1 0000 51 0.5 2.2 2.2
19 Junction leading to \baan 15:29 11:42 00:00 5.6 9.8 . 503 503
9 3an Jose Junction 271 10:04 00:00 15.4 86 $1.2 51.3
8  Mataas na Kahoy Junction s 05:54 00:00 ;! 4.0 38 386 E 1
7 Y-Junction after Lipa 43.09 04:09 00:00 A 118 1.8 260 6.0
6  Y-Junction before Lipa 47:18 0554 00:33 . 19.6 31 355 348
5 Ingslaban hurciion 5312 04:35 00:00 . 327 2.5 Er s 27
4 Malvar 5747 14:52 02:59 : 352 1041 40.8 51.0
3 Tanauan 72:39 02:55 £0:00 : 45.3 3.5 720 9
2 First Junction 1o St0. Tomas 75:34
T SLE Calamba Exit 90:18
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Figure 1.5-7 Travel Time Chart
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Figure 1.5-8 Travel Speed Variation Chart
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Figure 1.5-9 Example of a Travel Time Contour Map
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1.5.4 Intersection delay

Intersection delay studies are conducted to evaluate the performance of intersections in
allowing traffic to center and pass through or enter and turn onto another route. A
primary factor evaluated in this study is the effectiveness of the traffic control at the
intersection. In comparison to the travel time and delay studies, this procedure provides a
detailed evaluation of stopped-time delay at the particular intersection.

Applications

The primary application of this survey is to evaluate the efficiency of various types of
intersection control devices and traffic regulations in relation to geometric configuration
of the intersection approaches. |t can also be utilized to determine the proper timing
sequences for traffic signal installations. Moreover, this study can also be applied for the
evaluation of delays to pedestrian traffic.

Methods

Data on intersection delay can be collected by the manual method of with a delay meter
that accumulates the number of vehicle-seconds of stopped-time delay. More often, the
manual method is applied since delay meters are not easily available.

Survey Personne! Requirements

Generally, one observer equipped with a stopwatch is required for each intersection
approach that is being evaluated. If the traffic volume on the approach is too heavy for
one observer to count and record, additional observers may be assigned.

Survey Procedures

The observations are usually taken during periods of congestion when excessive delays are
likely to occur. If results are to be comparable for before-and-after studies, similar
conditions must exist at both times of data collection.

The manual method involves the counting of vehicles stopped in the intersection approach
at successive intervals. A typical duration for these intervals is 15 seconds, although other
values can be selected. For an intersection controlled by a fixed-time signal, the sampling
interval should be selected such that no repetitive counting shall occur in the same
portions of the signal cycle. One way to eliminate this problem is to have staggered
starting times for the sampling operation to produce a discontinuous process which will
prevent repetitive counting with respect to the signal cycle.

The stopwatch is started in the beginning of the study to advise the observer of the proper
intervals, The procedure requires the observer to count and record the number of vehicles
stopped on the approach for each observation time indicated. The sample field sheet
shown as Form C4 in Annex C is arranged for a 15-sec. time interval.
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A vehicle is counted more than once in the delay determination if it is stopped during
more than one sampling interval. A separate tabulation of the approach volume is made
for each time period by classifying the vehicles as either stopping or not stopping. The
number of stopping vehicles is always equal to or less than the total number of vehicles
stopped on the approach for a specific time interval, because vehicles can be delayed for
more than one sampling peried.

The analysis of intersection delay data is shown in the example study given in
Figure 1.5-10.
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Figure 1.5-10 Intersection Delay Data Analysis

INTERSECYTION DELAY SURVEY

Location: MONTILLANG ST/MONTILLANG EXT/NATIONAL HWY
Approach: NATIONAL HWY (MANILA TO LAGUNA) Date:  Jul-27-01 (Friday}
Comment: 4-legged intersection, some improvements have started initiated by the LGU
T T e e e
Time Fatal number of vehicles stopped in the approach Approach Volume
Minute Number Number
started at + 0 sec + 15 sec + 30 sec + 45 sec Stopped Not Stopped
07:30 PM 10 v 0 v}
07:31 PM 0 14 14 1
07:32 PM 1 6 10 17
07:33 PM 21 21 0 0
07:34 PM 0 9 14 17
07:35 PM 13 14 17 17
07:36 PM 17 17 17 0
07:37 MM 0 2 3 7
07:38 PM 12 16 16 16
07:39 PM 3 5 1 0
07:40 PM 0 1 [¢] 0
07:41 PM 7 3 10 12
O7:42 PM - 13 0 0 5
07:43 PM 9 4 0 4
07:44 PM 7 12 12 B
D7:45 PM 0 0 2 3
TOTAL . 463 174 163
Approach Volume 337
Total Delay = Total Number Stopped * Sampling Interval
= 463 * 15 = 6,945 veh-sec
Average delay per stopped vehicle = Total Delay
Number of Stopped Vehicles
= 6,945 = 40 sec
174
Average delay per approach vehicle = Total Delay
Approach Volume
= 6,945 = 21 sec
337
Adjusted ave.delay per approach vehicle = 21 *1.3
= 27 sec
Percent of Vehicles stopped = Number of stopped vehicles
Approach Velume
= o1 = 51.63%
337
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1.5.5 Passenger Occupancy Surveys

Passenger occupancy counts are normally carried out to determine passenger flow
characteristics at certain corridors. The object of the count is the total number of
passengers carried by a single vehicle according to vehicle classification and directional
flow.

Survey Personnel Requirements

Unlike volume counts where the number of observers is critical to the desired output,
passenger occupancy surveys require a minimal number since observations are recorded on
a sampling basis. In practice, one observer is assigned to record passenger counts on the
various vehicle classifications per direction of flow. if traffic volume is low, it is sometimes
workable to have only one observer for two or more directions and depending on the
desired sampling size.

Survey Procedures :

The occupancy counts are conducted on a random sampling method. However, sampling
rates of as high as possible (up to 100% depending on total volume)} can be attempted.
Otherwise, an attempt can be made to have the sampling rates for each vehicle
classification as close as possible to the actual proportion of each type in the total traffic
flow stream. .

The procedure is, using prepared field observation sheets, to record the number of
passengers, excluding drivers and conductors, on board each observed vehicle, with the
recording separate for each vehicle type. This is to be done for every 15-minute interval. In
cases where traffic volume is high, an estimate on the passenger load, particularly for
jeepneys and buses, will be recorded, instead of the actual count of passengers on-board.
When the proportion of larger vehicles in a traffic flow stream is expected to be high, an
alternative to actual passenger load count or estimate is the use of passenger load
indicators to facilitate the collection process. The following passenger load indicators
(except driver and conductor) can be recorded for the larger public transport vehicles such
as buses and jeepneys:

e 1.2 - usually for buses, this indicates packed with both seated and standing
passengers ' :

« 1 - usually full with seated passengers

s 2/3 - for almost full with seated passengers

s 2 - for half full with seated passengers

¢ 1/3 —for a third full

In estimating total passenger demand, passenger load counts should not include drivers
and conductors of public transport vehicles, while drivers on board private vehicles should
be included. Operationally, it will be much easier to instruct the data collectors or
passenger occupancy enumerators to exclude drivers in their counts, whether the vehicle is
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a private one or a public utility vehicle. Considering the possible inexperience of the
enumerators in conducting field activities, complex procedures are potential causes of
errors. Thus, the count of drivers can be added during the processing of the field data.

Data Processing

Processing occupancy data can be quite tedious and will require spreadsheet programs in
order to calculate the number of samples gathered, estimated sampling rates (based on
intersection volume counts), and average passenger occupancy levels.

Figure 1.5-11 Summarized Passenger Occupancy Data

C P Garcia Av between Lessage St and J S Torralba St
C P Garcia southbound
0c05 dik13
Mon 16 October 2000
7:00 to 19:00
o -oPublic Vehicles . viea So s o a s
Tricycle ) U
g ? g g g o g ) ,
53 o s T e 8 gE & 55 R #% i 13y b -3 g
it §§ £ it ﬁ §5 32 FE o £f 1 §: it §§ ;
g3 B3 3% %5 E3 3% zh 283 385 33 83 :& 3 13 i8
67:00 08:00 362 _665 1.8 119 122 7 50 172 34 6 22 7 537 1181 12
08:00 09:00 417 Fail 1.7 . & 175 2.2 15 47 31 1 1 1.0 513 924 1.8
09:00 10:00 4536 834 1.8 65 (43 23 ME 87 28 o] 0 - 576 1089 19
10:00 i1:00 429 854 2.0 81 191 4 2 70 3.0 3 31 103 536 1146 21
1:00 12:06 472 1047 2.2 e 166 1z 5 63 25 2 5 25 hYA] 1281 1
i2:00 11:00 409 B56 2,1 59 4 1.9 13 a7 21 4 ] 1.5 485 1003 L1
13:00 00 457 838 LE 59 137 13 i8 44 24 1] Q - 534 1019 1.9
14:00 15:00 567 1076 1.9 45 14 3 Fal 4 2.8 0 0 - 635 1244 20
15:00 16:00 514 974 1.9 55 124 23 14 2 2.3 (] 4] - 583 L130 Ly
16:00 17:06 439 981 2,2 38 1) F A 21 58 2.8 0 1] - 518 1162 2.2
17:00 18:00 430 1061 25 90 261 19 23 67 2.9 H 4 4.0 54 1393 2.4
15:60 19:00 435 934 13 85 156 2.4 3] 1] 32 0 ] - 519 1204 23
07:00 12:00 3026 5815 1.9 57 1253 13 175 510 29 16 63 4.1 3754 7643 2.0
1208 15:00 2385 5076 21 313 . 768 2.5 P00 282 2.8 1 4 4.0 2199 6130 2.2
87:00 9:00 5414 L0891 0 B850 201 14 275 792 29 17 69 4.1 6553 13773 2.0
=
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Data Presentation
Passenger flow data can be summarized as foliows:

Figure 1.5-12 Summarized Data for Passenger Occupancy Survey Resuits

Southbound Northbound
Vehicle Type
Volume hglt?:rzl Volume h;ﬁ;:l
Tricycle 10,891 53.5% 11,563 39.2%
Multicab 2,021 9.9% 6,161 20.9%
Jeepney 792 3.9% 4,357 14.8%
Bus 69 0.3% 138 0.5%
Motorcycle 3,239 15.9% 3,474 11.8%
Car 2,917 14.3% 2,872 9.7%
Light Truck 413 2.0% 917 3.1%
Heavy Truck 0 0% 10 0%
Total 20,342 100.0% 29,492 100.0%

Dricycle

Sauthbaund

R Mutticab
BJeapnay
JBus
HMotarcycla
[ACar
Riight Truek

MNorthbound

O Haavy Truck

0% 0% 20% 30% 40% 0% 60% 70% B80% 90% 100% -
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