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PREFACE

In compliance with the request of the Government of the Republic of the
Philippines, the Government of Japan undertook an urban transport study covering the
Metropolitan Manila Area and entrusted the Overseas Technical Cooperation Agency

with the execution of the study.

Noting that the Metropolitan Manila Area Transport Plan hag a vital bearing on
the future socio-economic development of the republic, the Agency dispatched a
preliminary survey team to the Philippines in March 1971 for planning and preparation
of a detailed study, and further sent, in July 1871, a 12-member survey team headed
by Prof, Takashi Inouye, Department of Urban Engineering, Faculty of Engineering,
Tokyo University. The urban transport study, undertaken by the said team, was
carried out smoothly as scheduled for a period of about three months with the close and
unlimited cooperation of the competent Philippine authorities. After its return to Japan,
the team engaged in related studies.and analyses, of which the results are compiled

into this report,

In this report, studies and analyses in the Metropolitan Manila Area are made on
its development pattern, transportation system, distribution of traffic demand and
medal split on the basis of land use and population distribution plans and a future
comprehensive transportation system is proposed for the Area, to cope with the marked
expansion of urbanization and its increasing density as well as to bring solution for the

resultant acute traffic congestion;

I sincerely hope that this study would contribute to the development of the
Metropolitan Manila Area and at the same time serve for enhancement of the friendly
relations now existing between our two countries.

1 avail myself of this opportunity. to express my heartfelt appreciation to the
competent Philippine authorities and other parties concerned for the valuable assistance

offered to the team throughout the survey period.

June 1873 ' _ f /&é«‘

Keiichi Tatsuke
Director-General
Overseas Technical Cooperation Agency
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SUMMARY AND RECOMMENDATION

1 Purpose of Study
The report degeribes the Manila Metropolitan Area Transportation Plan under

the Terms of Reference prepared on July 13, 1971 by the Philippine Government.

The plan prepared covers the whole of the Manila Metropolitan Area approximately
within twenty kilometers from the center of Manila, The target year of the plan is
1987,

2 Development of Manila Metropolitan Area and Growth of Traffic Demand
2,1 The population of the Manila Metropolitan Area hasg been growing with ocutstand-
ing speed., Population will increase to 7.5 million in 1987, compared with 3. 8
million in 1870, The annual rate of population growth in future, however, will
be 3.7% which ia significantly lower than the rate in the decade from 1960 to
1970, which was 4,1%, The area to be urbanized will expand beyond the present

fifteen kilometer radius and will cover a twenty kilometer radial area in 1987,

2.2 The development of the Metropolitan Area means the growth of traffice demand
within it, The number of person trips in the Area is predicated to be 13.9
million in 1987, which is 1,9 times larger than the present level of 7.2 million
in 1971,

3 Development Pattern of Manila Metropolitan Area
3.1 The development pattern that is to constitute the foundation of the land use plan
and the transportation plan of the Metropolitan Manila Area should be based on
the conception of.the Manili Bay Development Plan (as its prerequisite) which
has been suggested by the Manila Bay Development Team and at the same time
should consider and investigate the present urban structure of the Metropolitan

Manila Area as well as the characteristics of the rapidly expanding big cities.

3.2 The six alternative patterns as the objects of the present investigation are as
follows (Refer to Fig, 5.2-1),

The Metropolitan Manila Area is devided by Highway No, 54 into two, the inner
and the outer areas. For the inner area, two patterns are conceived, first,
assuming that the present trend of development will continue in future and

gecondly, the pattern that restricts the further development of the urban



3.4

center and positively promotes the formation of new urban centers along the
Highway No. 54 in order to alleviate the increase of the traffic volume being to
be concentrated upon the urban center. For the outer area, the following three
patterng are presumed, The first pattern is the one that assumeg that the
outer area will be sprawling in {uture as it is at present. The second pattern
restricts that sprawling and also breeds large-scale semi-independent-cities
along the fringe of the Metropolitan Manila Area., The third patiern extends
mass transit from the existing CBD to the outer area and thereby forms coaxial

built-up areas in a planned way.

Ag a regult of the comparative investigation of thege six patterns from various
angles, it is concluded that the development pattern to be adopted by the future

Metropolitan Manila Area is most desirably organized by '"three kinds of axes"

In the first place, it is necessary to sirengthen the existing urban axis along the
Highw.ay No. 54 in order to alleviate the increase of the traffic demand otherwise
concentrated on the present urban center. In the gecond place, to realize a
mass trangit system, the introduction of which will be indispensable in the future
Metropolitan Manila Area, it is necessary to create the urban structure where
the mass transit can easily be established, that is, a radial built-up area with

the axis of the massg transit stretching from the existing CBD to the surrounding

.area and integrating the transportation means and the land use plan.

Thirdly, it is quite gignificant to the future Metropelitan Manila Area to build
the functional circumferential roads along the fringe of the present Metropolitan
Manila Area and thereby th encourage according to a plan the establishment of
the factories, circulation centers and other facilities with a higher use of auto-

mobiles which may otherwise be scatiered at random in future around this area.

The issue of how to distribute weight between the existing urban center and the
new axial cities to be formed along the Highway No. 54, awaits mainly the resgult
of the estimate of the future traffic demand. Accordingly the traffic demand is
estimated for the two cases of the inner area of the Highway No. 54, i,e, the
case where the development of the present urban center will continue in future
and the case where the axis of the urban center along the Highway No. 54 is to
be strengthened, Both have in common the development of the radial axis cities

in the outer area,



In the future Mxl:u'upoutan Manila Area as mentioned above the disperasal of the
traffic demand otherwise concentrated upon the existing urban center is an in-
dispensable task, Therefore the latter of the preceding two cases is adopted and
is made as the prerequisite of the final land use plan and the transportation facility

plan,

Integrated Transportation System

The increase of the traffic demand in future, even if the urban functions have
been partly scattered in the surrounding area, far exceeds the maximum capacity
that can be achieved by the improvement of a part of the existing transportation
facilities, Therefore it becomes necessary to radically innovate the existing
transportation system of the Metropolitan Manila Area so that the development
pattern of the Metropelitan Manila Area can be organized by the above-mentioned
"three kinds of axes'". This also necessitates the adjustment of the transportation

system according to such a concept.

Even when the urban functions have partly been dispersed around the cuter area
and the rapid transit has been positively introduced, the demand for automobile
trangportiation will greatly expand, Thisimplies that the adjustment of the
arterial road network is an indispensable task for the Metropolitan Manila Area
and therefore that the radial and the circumferential systems have to be organized
on the foundation of the arterial road network whose planning is already estab-
lished as well as on the conclusion that congestion has to be eliminated by innova-
tion, Besides, in the area outer to the Highway No. 54 where new urbanization
can be predicted, the plan of the arterial road network must immediately be
determined. Esgpecially the construction of the circumferential roads of larger
width along the fringe of the present Metropolitan Manila Area plays a significant
role to the future Metropolitan Manila Area structure as the existing Highway

No. 54 does to the urban structure and to the transportation pattern of the

Metropolitan Manila Area,

The urban expressway plays an important role for the automobile traffic of big

cities.

However the adoption of the urban expressway in the Metropolitan Manila Area
cannot but be restricted to the specific routes if such probable outcomes are
considered as the destruction of landscape, the new traffic congestion occurring

in the area around the ramps, etc. F¥From these viewpoints, it is to be presumed
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that the urban expressway routes in the Metropolitan Manila Area will be limited,
to the existing south and north routes, main circumferential route on the Highway

No, 54 and radial routes outside, and inside Highway No, 54.

Highway No. 54 functions as a by-pass connecting the south and the north
expressways and also plays the role as a spine combining the new commercial
and business district centers along this route, It is important to further stren-
gthen thisroute to assist in the dispersement of urban functions, ag is underlined

in the suggested development patterns of the Metropolitan Manila Area,

The planning of the mass transit in the Metropolitan Manila Area is to he an
absolutely necessary task for the realization of the radially stretching urban

corridors as are mentioned above and also of the urban axes on formed Highway

'No. 54,

Various kinds of masgs transit such as bus, jeepney, monorail and new transpor-
tation systems are urgently promoted these days, but the main routes of mass
transit cannot but be restricted to the railway (in the form of subway in the
inner area) judging from the size of the traffic demand predicted for the
Metropolitan Manila Area,

The gelection of the routes rests on various concepts. However, great import-
ance should be attached to the simultaneous development of the residential areas
and the establishment of railways extending the routes to the suburban areas
beyond the Highway No. 54, Because the Metropolitan Manila Area will further
rapidly develop in years to come, it is important to deliver a large amount of
residential area to the ordinary citizens but the introduction of the mass transit

will be difficult in the areas which have been developed at a low density,

The bus and the jeepney play very important roles in the traffic in the present
Metropolitan Manila Area. It should be admitted that this will remain in future,
though it is predicated that when the subway is completed, the railway serve
longer trips and the bus and the jeepney will be the transportation means for the

feeder services,

From these viewpoints, an integrated management of the railway as the arterial
route and the bus or the jeepney as the feeder service will be related to the

organization of the ordinary road network,



The introduction of the monorail or the new transportation system may be
feasible of the feeder routes of lower transportation density. However further

investigation would have to be undertaken in specific cases,

5 Distribution of Traffic Demand and Modal Split
5.1 Two alternative future land-use patterns, concentrated urban center pattern and
dispersed surrounding area pattern, were considered as the basis for traffic
demand forecast, The percent distributions of population in the study area for
each alternative pattern and shown below in comparison with the present.
U.C ; Urban center Unit ; 1,000 persons
S.A ; Surrounding area (Composition ratio)
1,402
(6.38)
2,509
[0.64)
Population of Number of Population of Number of Population of Number of
Residents Workers and Residents Workers and Residents Workers and
Students Students ' Siudents
Present Concentrated Pattern Dispersed Pattern
Population Dijstributions
P: Present
C . Concenirated pailtern Unit ; 1,000 persons
D 7 Dispersed patitern { Growth ralio}
2,286
2,806(259)
(249
s = 5,62
5= = (2.18) 4,912
= 2 &
= o3 Z
] K -]
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5.2 Future patterns of traffic demand in the study area predicted on the basis of
each alternative future land-use pattern are shown below in comparison with the

present pattern of traffic demand,

Unit : 1,000 person trips

(ralio}
Outllying Area Outlying Area Outiying Area
726 1, 984 1,470
(005) (6.07) 16.086)
787
1,173
Urban Center  Surrounding Urban Center Surrounding Urban Center Surrounding
Area Area Area
Present Concentrated Pattern Dispersed Pattern

Traffic Geperation and Traffic Volume among Areas

Unit | i.000 person trips

P: Present .
C : Consentraied pattern (Growth ratio)
D: Dispersed patiern 6,045
(2.62)
12,194 4,962
(2.09) .
9,025
kAP
5,99111 b2
(1001 1 KA
e
ko
S
oS
b
P CD
Traffic Generation Traffic Generation Total Traffic Aggregate Traffic Volume
in the Urban Center in the Surrounding Generation between 1he Urban Cenler

Area and the Surrounding and
Quilying Areas

Growth of the Traffic Volume




5.3 The number of trips by travel mode in the area may vary following the develop-
ment pattern of transportation system in the area. Two basic development
patterns worth consideration would be car-dependent pattern and rail-dependent
pattern, The former means the extraporation of the present tendency and the

latter requires the introduction of rail transit syf:;tem.

The number of person trips by vehicles and mass transit for each alternative

land-use pattern in the future as shown below in comparison with that of present.

Unit 1,000 person trip {ratio}
V + Vehicles ( cars, taxis, trucks)
M : Mass Transit

M
9,352
(0.68)
Car — Dependent Rail- Dependent Car — Dependent Rail— Dependent
Paltern Pattern Patlern Paltern

Present Concentrated Pattern Dispersed Pattern

Trips by Travel Mode

P: Present

C : Consenirated paitern

D: Dispersed pottern

Unit ; 1,000 person trips
{ Growth rafio)

Car — Dependent Rail- Dependent Car — Dependent Rali— Dependent
Pattern Pattern Pattern Faltern
Vehicle Mass Transit

Traffic  Growth by Travel Mode
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Here we bave two future alternative land-use patterns and the two future

alternative development patterns of transportation system, Among the four

ailternative land-use{transport patterns, the rail-dependent pattern with the dis-

persed surrounding area requires the least development of transportation

facilities to meet the predicted traffic demand in the area, It follows that the

rail~-dependent pattern with the despersed surrounding area should be adopted as

a basis of transportation facility plan,

a)

b)

c)

The relative difficulty of new transportation facility development in the
central area is commonly accepted. Trip generation in the urban center
and the trip distribution between the urban center and the surrounding area
for the dispersed pattern is three forths of those for the concentrated
pattern, Trip generation in the surrounding area for the dispersed pattern,
however, is less than ten percent increase of that for the concentrated

patfern,

For either land-use pattern, the number of trips by vehicles for the car-
dependent pattern will be ten times larger than that for the rail-dependent
pattern, It is not too much to say that trippling the present road network
capacity would be impossible considering the difficulty of right of way ae-

quigition especially in the urban center.

The traffic demand by vehicles for the rail-dependent pattern will be about
fifty percent larger than that of present for either land-use pattern.
Extensive development of the rail transit system required for the alternative
pattern will cost very much., A relatively smaller requirement of land
acquisition in this case, however, implies relatively higher feagibility.

In addition, total amount of money required for the rail-dependent pattern

is estimated to be lower than that for the car-dependent pattern,

The above consideration leads the recommendation of the dispersed/rail-
dependent pattern as basic policy for transportation facility plan, To
materialize the recommendation, further and careful consideration will be
_indispensable on effective connection between tﬁe land use and transporta- |

tion system plan,



6.1

6.4

6.6

6.7

Urban Road Network

Traffic demand by vehicles is predicted to increase rapidly from now on, even
though a certain amount of traffic demand could be satisfied by rail transit
newly introduced. It follows that urban road network should be developed both

extensively and rapidly.

Among radial and circumferential roads which form the trunk road network in
the area, circumferential roads should be developed urgently, because the
milage of ring roads is relatively.small now and traffic demand along circum-
ferential roads will significantly increase in future, following the prediction

based on the land-use pattern.

Among many circumferential roads in the area, C-2 located within the five
kilometer radius has a relatively small milage of incompletion, The five kilo~-
meter unpenetrated section should be completed urgently so that C-2 could

function fully as a major circumferential road in the area,

The construction of C-3 located within nine kilometer radius should urgently be
started in order to satisfy existing traffic demand along the planned circum-
ferential road. The road should have six lanes in general, Almost all the nine-
teen kilometer section should be newly constructed, bepauae the length of its

completed section is almost negligible,

C-4 located within twelve kilometer radius has now two incompleted sections, the.
total 1ength of which is about five kilometers out of C-4's total twenty five kilo-

meter length, These two sections should be completed as early as possible,

The northern incompleted section, however, should be opened simultaneously

with the radial road _R-lo mentioned below.

Most radial roads within C-4 require partial improvement only. R-10 extending
north along the Manila Bay, however, does not exist at all, despite of its highly
rated necessity. Itis recommended to complete the seven kilometer section

from the southern bank of the Pagig to C-4 urgently.

As for the two circumferential roads, C-5 and C-6, located within fifteen and
twenty kilometer radii respectively, land acquisition at the earliest poasible

time is recommended. The former should have six lanes, while the latter should
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have four or six lanes with additional right-of-way for an access-limited

expressway. Thus, the width of C-6 may vary depending on the type of the
expressway. It is needless to say that rampway sections require wider right of
way. The reasons why C-6 should have many lanes with potential for an express-
way are as follows. First, land acquisition is relatively easy now when the area
around is not fully developed yet. Secondly, C-86 should provide enough high
service level as an outer circurnferential road in order not to introduce through
traffic within the Manila Metropolitan Area, Thirdiy, C-6 should serve many

development centers in the ou'er area.

The radial routes which necessitate large-scale construction are R- 1, R-4, R-

10 and so on.

The major thoroughfare network does not provide satisfactory service for the
future traffic demand in the area. Therefore, many secondary roads with four

lanes and more should be constructed throughout the Manila Metropolitan Area.

To solve the present conditions of congestion in accordance with the above
mentioned road network, the following works have to be completed urgently, that
is, within five years to come;

Improvement of main intersections inside C-4

Construction of the migsing 5 kilometer section of C-2

Construction of 19 kilometer C-3

Construction of the missing 2 kilometer section of R-6

Conatruction of the extention of R-1 beyond C-4

Construction of R-4 ingide C-4

Construction of R-10

Construction of missing sections of C-4

As regards C-5 and C-8, it is necessary, for the time being, to acquire enough
right of way over the entire routes,

Of course, the other major thoroughfares, together with the secondary roads,
proposed in this study should be completed within fifteen yearsg to come, Their
priority should be studied further, based upon the yearly plan of dev'elopment of
the Area,

- 10 -
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Urban Expreéssways

Urban expressway network
An urban expressway network in the Manila Metropolitan Area is proposed below

on the basis of the dispersed pattern of urban activities in the Area,

The trunk expressway Route No. 1 should be planned along Highway No. 54 (C-4)
which gserves developing sub-centers such as Cubao and Makati, The express-
‘¥ay is a rough half circle, about twelve kilometers from Manila downtown. The

trunk expressway should be supplemented by three inner branches (Route No, 2

.No, 3 and No. 4) bound for Manila downtown and two outer branches (Route No, 5

and No, 6) bound for suburbs. Thesge trunk and branch expressways should
function in conjunction with existing southern and northern expressways which

are completed up to Highway No. 54,
Total length of the expressway network described above is about 54. 4 kilometers.

Structure type

The proposed Manila Metropolitan Urban Expressway network should be basically
elevated expressways planned over existing surface roads, except for short
gections on reclaimed land and on embankment, It follows that its structure

type should be selected carefully in order not to disturb traific on surface roads

during construction periods and to enable easier maintenance,

Basged on the above consideration, it is desgirable to adopt P.C. beams, except
for interchange and ramp sections where steel beams should he adopted on
structural consideration,’ Concrete structure should basically adopted for lower
structures except for complicated piers and abutments, Concrete structures
cost relatively less and require relatively easy maintenance. Moreover, it is

easgy to procure most material needed for them within the nation,

As for foundations, cast-in-place concrete piles, steel piles and prestressed
concrete piles should be adopted in the parts along the Manila Bay west to the
lines of P.N,R., running north and south, considering the general geological
characteristics of the Manila Metropolitan Area, In the remaining area, how-
ever, the footing foundation is considered to be enough without piles because of

voleanic tuff being near to the ground surface.

- 11 -



Cost and benefit

The total amount required for the construction of the total expressway network

and for its maintenance and administration over thirty years from its com-

pletion is estimated to be 2,472 million pesos (2, 037 million construction, 308
million for maintenance and 129 million for administration), The total amount of
benefits over the same period is estimated to be 11, 370 million pesos (lb, 530
million for time saving and 840 million for running cost reduction). The conclusion
is that the expressway network could generate about 3, 800 million pesos net

social benefit over the period, -

Construction priority

It will be impossible to complete the whole network of the proposed urban
expressway at one time, Therefore, it is desirable to construct one section after
another at the same time considering the effect of each section, the growth of the
traffic demand, the tendency of the urban development and the progress of
related development projects. From this point of view, Expressway Route No, 2
which runs north from C-2 along the Manila Bay should receive the top priority
of the urban expressway construction program, The construction of northern
part of Expressway Route No, 1, which runs along the Manila Bay should be given
the second priority, Inner branches Route No. 3 and No. 4 should be completed
next. Suburban extension of the expressway should be completed simul tanecusly

with the completion of C-5 and C-8,

It is necessary to study in more details the year when each route of the proposed
expressway should be opened for traffic. Roughly speaking, however, Route

No. 2 on R-10 should be constructed within five years to come from the viewpoint
of the present traffic congestion, and successively Route No.1l on C-4 should be

completed at the early stage of the second five year period to come in orders

to guide development, The other sections will be opened before the target year,

i. e, within fifteen years to come, The study should be commencet;l immediately

to follow the above lime schedule.

Operation

The proposed urban expressways should be planned as a toll road in order to
enable earlier completion, Administrative body of the expressway should be a
public corporation so that the government could control the basic policy.
According to our estimation, the construction cost of the proposed urban express-

way system can be repaid over twenty nine years under the condition of two pesos
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8.1

per vehicle toll and four percent interest rate.

Urban Rapid Transit Railways

Urban rail transit network
An urban rail transit network in the Manila Metropolitan Area is proposed below
on the basis of the dispersed pattern of urban activities in the Area,

Subway (135.1 km)

Line No. 1 From Construction Hill to Talon via centeral Quezon
{(27.1 km} Blvd,, Manila downtown and the International Airport
Line No. 2 From Novaliches to Cainta via Manila downtown and
(36.0 km) Pasig

Line No.3 Along Highway Nao. 54 (C-4); a half circle route

(24,3 km) about twelve kilometers from Manila downtown

Line No, 4 From Marikina to Zapote via Cubao, Manila downtown
(30.1 km) and the Manila Bay area

Line No. 5 From Meycauayan to Manila downtown running

{17.6 km) between Line No.2 and P.N.R,

P.N.R, improvement
(56.4 km) From Bocaue to Muntinglupa via Tutuban Station

To improve the existing lines of the Philippine National Railway (P,N.R.) and

stations in order to facilitate commuter service,

The proposed urban rail transit lines described above are connected with each

other in the CBD in order to provide easier and convenient iransfer.

Structure type

In general, the structure type of the proposed urban rail transit should be under-
ground in built-up area and elevated type in suburban area. P,N.R, improve-
ment should basically be planned on surface except for elevated or depressed
section in the inner area where crossing streets are dense. Transit route selec-
tion below existing roads enables the usage of cut and cover construction method

in built-up area. The structure type of the subway should be reinforced concrete
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8.3

8.4

box culvert, Shield and sunk tunnel may be used where they are necessary.
Through tunnel sections various equipments such as drainsge, ventilation, air
conditioning and fire prevention should be installed in addition to electric

facilities.

The proposed subway in the Manila Metropolitan Area is considered to be feasible
enough with the provision of various modern equipments to overcome hot and

humid climate,

Cost and henefit

The total amount required for the construction of -the total rail transit network
and for its operation and administration over thirty years from its completion is
estimated to be 26, 110 million pesos (14, 070 million for construction, 5, 118
million for purchasing cars and 6, 922 million for administration), The total
amount of benefits over the same period is estimated to be 63, 702 million pesos
(36,'347 million for time saving, 4,770 million for road invesiment saving,

15, 265 million for bus system investment saving and ‘7, 320 million for increase
in land-use potential), The balance of the rail {ransit network is estimated to be

37, 592 million pesos social benefit.

Construction priority

It will be impossible to complete the whole network of the proposed rapid transit
at one time, It follows that stage construction is necessary. The f{irst construc-
tion work should be started both in 14 kilometer section of Line No. 1l between
Quezon and Manila downtown {four year construction period) and in 5.7 kilometer
section of P, N.R. from Tutuban station to the north (two and half year construc-
tion period), The latter should be completed at least a year and half earlier than
the completion of the former, During the time lag of a year and half, operators
and personnel required for the subway operation should be trained and educated
utilizing the P,N,R, facilities and organization, Thus, Line No.l can be

immedijately in full operation after the construction,

Completion of the above two sections of railways will establish the censtruction

method, the operational organization, -the use by people,
All railway lines proposed in thig report should be opened for transportation as

early as possible, judging from the existing traffic demand for the mass transit

sy stem,
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8.5

9.1

9,2

The improved sections of the above 5.7 kms, of PNR and Subway Line No. 1l are
desired to be open for the transportation within five years to come, The remain-

ing sections and lines should be completed within fifteen years to come.

Operation

The fare system of the proposed rail transit should be determined on the basis

of route sections. The operational body of the system should be a public cbrpora-
tion or governmental organization. The existmg organization of the P,N.R,

could be expanded to operate the improved lines. Accounting should be pooled
within general P,N,R, accounting.

According to our estimation, the construction cost of the propoged rail transit
system can be repaid over sixty years under the condition of fifty centavos
(fourty centavos on the average, considering the discount of commutation ticketa)

per person fare and four percent interest rate,
Flexibility of Transportation Systems

Rights of way
Early acquisition of necessary rights of way is desirable to avoid problems of
rising costs, Also, whenever possible, opportunities should be taken to ensure

that R's, O.W. have more than adequate capacity to provide for possible un-

forseen expansion or development in the Metropolitan Area.

Operational review
As sections of the transport sysiem are constructed and placed in operation, the
performance of the system should be reviewed and modifications or adjustments

congidered where necessary for the system as a whole.
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CHAPTER 1 INTRODUCTION
§1,1 Foreword

The city of Manila, the largest city in the Republic of the Philippines, together
with its neighboring cities and municipalities including the capital city of Quezon,
forms a metropolitan area which has expanded rapidly in recent years. The expansion
of urban areas and high densities of building in the Manila Metropolitan Area are caus-

ing considerable traffic congestion in the entire area,

The Government of the Republic of the Philippines, in the face of such a serious
traffic problem, made a request to the Government of Japan for technical cooperation
on February 26, 1871 and further presented the terms of reference to the Gnvernment
of Japan on March 30, 1971,

In response to this request, representatives of the Japanese survey team were
sent to Manila in March 1871 for a preliminary survey as a prelude to this survey
project, The period of April to June of the same year was devoted mainly to the prog-
ramming and preparations for a detailed survey with the participation of the visiting
Philippine counterparts. During the period of July to October, the survey team re-
mained in the Philippines for consultations with the Philippine Government and for

collection of data and conduct of traffic surveys.

The counterpart agency in the Philippines was the Bureau of Public Highways
initially but was changed later to the Department of Public Works and Communications

as the scope of the survey expanded.

An interim report of the survey was presented to the Philippine Government in
December 1971 and representative Philippine counterparts were invited to Tokyo durifig
the February-March period of the following year to exchange and coordinate views
mainly on land-use planning and basic traffic system. On the basis of this discussion
the Philippine Government completed a draft land use plan in May and the Philippine
counterparts were again invited to Tokyo in June to pé.rticipate in the study and plan the

optimum traffic network plan.
in the following half year, traffic facilities plans including alternative land-use
plan were drawn up. Although the completion of the report of this study was delayed,

it is now ready for presentation,
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This report consists of eleven chapters. Chapter 2 to 3 describe the gcope and
background of the survey. Chapter 4 deals with the presenttraffic conditions of the
Metropoelitan Area based on the large scale traffic surveys specially conducted for this
study, Chapter 5 illustrates the fundamental city structure of the future Metropolitan
Area and Chapter 6 forecasts traffic demands in four different forms in line with the
planned city structures., Chapter 7 makes comprehensive recommendations on the
traffic system on the basis of the conclusions reached in the preceding two chapters,
Chapter 8 through 10 propose a basic plan for urban traffic system discussed in Chapter
7, which include major thoroughfare network, urban expressways and urban rapid

railways. Chapter 11 explains various problems related to urban traffic systems,
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§ 1.2 Terminclogy

Definitions are given in this section to the words expressing various areas in

the study area and the classification of the trip purposes in this report.

1,2,1 Study area

{(a)

{b}

{c)

(d)

{(e)

(f)

Refer to Figs. 1.2-1 and 4.3-2,

Study area

Thie area consists of the city of Manila and a part of Rizal and Bulacan
Provinces around there. It is roughly inside of C-6 with an approximately
20 km, radius and has an area of 600 kmsz. It is called lManila
Metropolitan Area or briefly Metropolitan Area,

CBD (Central Business District)

This area corresponds to the area within C-1 of an about 2 km, radius.
It consists of zone Nos, 1, 2, 12, 17 and 18, that is Sector CBD.

It includes Districts of Binond, Quiapo, Ermita and so on and has dense

urban activities within if,

Urban center

This area corresponds {o the area encircled by C-3 of an approximately.
7 km, radius. It is roughly the city area of Manila, It consists of zone

Nos.1l to 19 and 24, that is Sectors CBD and A, It is densely urbanized

except for slight open lands,

This area is the study area excluding the above mentioned urban center,
It consists of Sectors B and C. It is roughly the study area outside of the
city of Manila,

Inner area

This area is the area inside of C-4 located at about 10 kms. from the
center. It consists of zone Nos. 1 to 37, but excluding zone Nos. 27, 28,
30, 32 and 36 as a whole and zone Nos. 21, 23 and 25 partly. It is already

urbanized entirely now.

Quter area
This area excludes the above mentioned inner area from the study area.

It is the area between C-4 and C-6, [t is urbanized only locally and to
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(2)

be developed much in future,

Outlying area

This area is the area cutside of the study area.

1.2.2 Trip purposes

{a)

(b)

(c)

Commuting to work

This refers to trips made from a place where the person stays for a night
or spends his private time, such as his own home, his friend's home or a
hotel to the location of his place of employment, such ag a factory, a store,

a shop or an office in order to perform a normal day's work.

Going to school
This applies to trips made from the gbove-mentioned place to the location
of a school by students who are actually attending school, Teachers and

employees at schools would be reported as "Commuting to Work"'.

Private

These trips are understood as personal trips, The examples are given
as follows:

Under this category classed in a trip made to a store for shopping or just

looking.

This category includes cultural trips made to church, civic meetings, lec-
tures, and concerts, as well as trips to attend parties or to visit friends.
This category also includes trips made for golfing, fishing, movies,

bowling, pleasure riding, gambling, and so on,

Under this category fall trips made for eating meal, taking refreshments,
consultation about health with doctors and dentists and serving passengers,
A trip for eating meal at home is considered as a trip "To Home". If a
man's wife took the car and drove him to a station or his office or drove

the children to school, the trip purpose of this wife was to serve passenger.
Trips made for repairs to automobiles, radios, or other items, and for
personal service such as haircuts, beauty treatments, cleaning and

pressing clothes, ete,, also should be recorded under this category.
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(d)

(e)

Work

This includes all kinds of trips to carry out the duties of a job,

Trips made by a doctor in making his calls, by a salesman calling on
prospective customers and by a real estate man going to a bank for
depositting his sales are classed as "Work'", as far as they are neces-
sitated to conduct some official business, Trips falling within this category
and code 1 are made by working persons only, but not by housewives,

students or persons not engaged in a job.

To home

This refers specifically to the address of one's own household,
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CHAPTER 2 SCOPE OF STUDY

§ 2.1 Purpose of Study

This survey has ag its purpose the formulation of a plan of urban transportation

facilities in the Metropolitan Manila Area,

As to the land use plan, according to the views exchanged between the Philippine
government and the Japanese survey team, an original plan has been settled by the
hands of the Manila Bay Development Planning Team, an original plan with the urban
activities relatively centralized on the existing urban centres. However, the Japanese
survey team presumes the probable state where the urban activities are further
scattered around, and thus makes the alternative land use plan on the basis of that
presumption, As the land use plan is to be derived from two different ideas, i.e, the
concentrated pattern and the dispersed pattern, the concept of the transportation system
as well as the forecast of the transportation demand has to be treated in two different

ways corresponding to those two ideas.

As a result, the team came to the judgment that the land use plan is of higher
validity when it depends on the dispersed pattern. Accordingly, the team is to
formulate the basic plan of transportation facilities from the viewpoint of the dispersed

pattern.

The transportation facilities, as the object of the survey, ranges over all the
transportation means inside the Metropolitan Manila Area, and therefore the team is
to make a comprehensive investigation of the ordinary streets, the urban expressways

and the rapid mass transit means.

The team is to draw a more specific plan for each of these means of transporta-
tion, These plans will be those which cover the questions such as the estimation of
traffic volume, the plan of designing, the location of routes, the location of ramps or
stations, the total amount of working expenses, the estimation of benefit, economy
and the investigation of payability, the approximate order of undertaking the work, the
organization of the administrative body, ete. Since the present report gives only a
fundamental outline of these plans, it will be necessary to continue the survey in future

for further detailed investigation,
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§ 2.2 Study Area

Needless to say the Republic of the Philippines belongs to the tropics and is an
island country surrounded by the Pacific Ocean and the South China Sea. The Republic
compriseg islands, large and small, inhabited and uninhabited, which amount o more
than 7, 000 in number, about 300, 000 km? in area and approximately 37, 000, 000 in
population (as of 1870).

The land is roughly divided into three regions, Luzon, Visayas and Mindanao
from north to south. The city of Manila is located almost in the centre of the Luzon

island and is the largest city of the Republic.

The survey area is the Manila Metropolitan Area centering around the city of
Manila. A metropolitan area can be considered as a sphere of the inhabitants' every-
day life, in other words, a commuting sphere, though its specific border line is not
always cleaI:. Therefore, considering the scope of area that is and will be urbanized,
the team puts the object of the study as the area within a radius of 20 kms, from the
present centre of the city of Manila, namely, the area consisting of the city of Manila,

Rizal Province and a part of Bulacan Province,

Accordingly, Bacoed of Cavite Province and Muntinlupa of Laguna Province are
excluded from the study area, though both of them are adjacent to the object area and

their built-up areas can well be egtimated to join the Metropeolitan Manila area in future,

The fol_lowirig are the names of the cities and municipalities to be included in the
study area. There are 19 of them, covering the area of 600 km?2 and accommodating

the population of approximately 3, 900, 000 at present,
Cities: Manila, Caloocan, Quezon, Pasay

Municipalities Navotas, Malabon, Mandaluyong, San Juan,
(of Rizal Province) : Makati, Pasig, Pateros, Marikina, Taguig,

Paranique, Las Pifias

Municipalities
{of Bulacan Province) : Obando, Marilao, Meycauayan, Valenzuela
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CHAPTER 3 BACKGROUND OF STUDY

§ 3.1 General Outline

The capital of the Philippines is Quezon city which is located about 8 km north-
east of the city of Manila, Although a new government listrict is being developed in this
new capital city, the vast space of land contains only scattered government offices and

school buildings and the remaining parts are still unoccupied.

Due to the fact that most of the main government officeg including the presiden-
tial regidence and many banks, business centers, entertainment facilities guch as
movie theaters and educational and cultural functions such as schools are still located
in Manila, there is a chronic traffic jam on radial roads and circumferential roads
centering on the city of Manila. In particular, the area in and around Quiapo, which is
a iransfer point for jeepneys and buses and also a business district, is confused with a
surging crowd of people all the year round. Accounting for nearly 30% of the gross

national product, Manila is a city of thriving economic activities.

Because of the small gradient of river bed and insufficient flow capacity of the
Pasig river which divides the city of Manila in two, floods occur frequently during the
rainly season from May through December and the city section of Manila is often

inundated.

Photo 3.1-1

Roxas Bloulevard, Manila Bay

on the right side,
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Photo 3.1-2

Near Sta Cruz in CBD area

Photo 3.1-3

Near Memorial Circle East Ave. in Quezon city.
Although a new government district is being
developed in this new capital city, the vast

space of land contains only scattered govern-
ment offices and school buildings and the remain-
ing parts are still unoccupied, Taken in August
1971,
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Photo 3.1-4

Near the intersection of Highway No. 54

and Pianear Street,

Upper side is the Pasig river., This intersection
is an obstacle to traffic on Highway No. 54,

Picture taken in the late afternoon of August, 1971,

Photo 3.1-5

Near the intersection of the extension of South
Diversian Road and Highway No. 54.

To be noted is the congestion of traffic toward
the CBD for going to school and commuting to

work trips in the morning,
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§ 3.2 Land Area and Population

The population of Manila Metropolitan Area, extending over approximately
600 km®, the area under study, was about 3,9 million as of 1970.

Since the population of the Philippines was about 36.7 million in 1970, it means
that nearly 10% of the total population is concentrated in Manila Metropolitan Area.
Population density in the Manila Metropolitan Area is 6, 550 persons/km?, about 54
times the average national density of 122 persona/km?, and there is an increasing
tendency toward further concentration of population in the Metropolitan Area annually.
The density is highest in Zone 7 near the boundary of Manila city and Caloocan city
where it stands at 48, 300 persons/km?. Table 3. 2-1 shows populations, land area and
population density of regions, provinces and municipalities included in the Manila
Metropolitan Area, (This includes all regions, provinces and municipalities by
administrative division and is therefore somewhat greater in scope than the Manila
Metropolitan.Area under study}, and of the Philippines in 1939, 1948, 1980 and 1970,
According to the Table, the annual population growth in Manila Metropolitan Area dur-
ing the period from 1860 through 1970 was 4.8% and youths under 20 years of age
account of about 75% of the total population, Judging from this trend, sharp growth of

population is also imagined in the future.

This growth of population is believed to be supported by natural increase result-

ing from a sharp decrease of mortality rate and high birth rate.

When compared with most other countries, the population increase of the

Philippines is remarkably higher,
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§ 3.3 Climate *

Generally, the climate is tropical with two pronounced seasons, namely, dry

and rainy and with corresponding seasonal wind pattern,

Winds, The prevailing northeasterly winds over Manila between November
and February are caused by the high pressure area that prevails over continental
Asia. Local topography causes the northeast trade winds to come from the southwest
in the Manila area during March, April, and May, and these hot rainless months
form the summer season. Rain and brisk westerly winds prevail with the southwest

monsoon from June to October,

Wind roses compiled from the last 15 years average daily records of the
Weather Bureau, Manila Central Office (MCO, See Figure 3.3-1), show the "total year"
rose indicating the three major wind directions, and the seasonal diagrams show how

wind from a particular direction predominates.

Over 50% of the rainfall in the Philippines is associated with typhoons and
tropical storms, Out of the 123 major typhoons that visited the couniry over a period
of 32 years, the eye of 20 (or 16%) passed within 120 kms, (75 mi,) of Manila,

Half of thege typhoons occurred between October and December,

Rainfall, The most rainy months are from June to September, the months of
the southwest monsoon. The northeast monsoon brings much less precipitation, while
the easterly trade winds are virtually rainless. Precipitation increases uniformly
from an annual average of about 1, 600 mm, (65 in.) in the south at Sangley Point to
2,700 (106 in.) in the north at Mouwtalban., Thunderstorms are also caused by the damp
equatorial air of the southeast monsoon. Ninety percent of thunderstorms occur

between May and October at an average of 8 days of thunderstorms per month,

Flood Exceptionally damaging floods are caused by torrential rains due to
pagsing typhoons, Other causes are inadequate flood control system, poorly maintained
drainage system and poor public services such as garbage collection and road mainte-

nance.

Extent of major floods that have occurred in the Marikina-Pasig basin cover a
considerable area. In spite of the floods, considerable commercial and industrial land
development has been taking place lately in many flood areas, particularly those

bordering the Marikina and Pasig Rivers.
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Temperature The easterly trades bring warm dry air, May has the highest .

average mean monthly temperature, The maximum temperature ever recorded at was
38.6°C (101,3°F) in April, 1948 and the minimum was 14,5°C (58, 1°F) in January, 1914,

January is usually the ccolest month,

Humidity. The average relative humidity is lowest in April (69% at MCO)
and the highest in September, at 84%,

Evaporation Evaporation is dependent on wind, temperature and humidity.
Mean monthly evaporation result for Laguna de Bay is probably the most representative
for the study area and is given at 1, 150 mm. (45, 2 in,) or approximately half the
annual rainfall,

Sunlight. At the latitude of Manila, the sum is above the horizon a maximum

of 53 percent of the time in June and a minimum of 47 percent of time in December,

#* Bource: Black & Vearch, Master Plan for a Sewerage System for Metro Manila.
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§ 3.4 Industry and Economy

In the Republic of Philippines nearly half of the national land is covered with
forests and approximately 40% is under cultivation as agricultural land. A little over

10% is level land including marshes.

Under the glaring sunshine and with abundant rainfali, the country enjoys fast
growing agricultural products and forest resources. Besides, the numerous islands

totalling more than 7, 100 are situated in excellent fishing grounds,

Mineral resources are also abundant and copper, iron and chrome are major
export items, However, the Philippines is slow in the development of its national land
and has not yet attained the stage in which its rich natural resources may be fully
utilized. For example, the country still has to import part of the supply of the stapie
foad of rice despite the very favorable conditions for agriculture. While new high-
yielding varieties of rice such as IR-8 have been developed in the country, the rice
supply is still inadequate. For reference, the index numbers of agricultural production

in the Philippines with 1963 as the base year of 100 are shown below.

Table 3.4-1 Index Numbers of Agricultural Production in Philippines

Year 1862 1968 1967 1968 1068
Agricultural
Production
Food products 26 107 105 108 118
Other products 26 108 104 107 116

Note: The food index relates to the production of crops and livestock products
for human consumption, The all commodities index includes in addition,

fibers, tobacco, industrial oilseeds, rubber, tea and coffee,

Annual increase of the food index during of 1962-1969 was 3. 3% which was
lower than that of population which stood at 3,5%, As the supply of staple food per
capita is increasing at an annual rate of 3.4%, food shortage is one of the impotrtant

questions for the government to solve.
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The Philippines has a coast line of 183, 000 km, territorial waters extending
over 1, 826,000 km® (about 6 times the total land area) and 505, 000 hectars of
irrigated puddy fields, lakes and rivers. Because of the lag in the development of its ,

rich marine resources, part of the fish supply has to be imported.

The fighing industry in the Philippines is employing obsolute technigues and
operating inefficient, old style fishing boats. There is very little capital investment
in the fishing industry. Inefficient transport framework is a great obstacle to the
transportation of hauls and coordination of shipments to the market. There has been
little improvement of fishing techniques because of lack of statistical and biclogical data
and inadequate oceanographic surveys and reserach, Fish ¢anning industry is relatively
new to the Philippines and only a few packing plants are in operation. For this reason,
the fishing industry is still far from the ideal stage where the rich marine resources

can be fully utilized for domestic and export purpose.
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CHAPTER 4 PRESENT STATE OF URBAN TRAFFIC

§4,1 General Cutline

Traffic congestion in the Philippines*' major cities is exceptional, This is
especially true in the Manila Metropolitan Area which has a population of about 3,9
million {in 1971) where it takes about an hour and half to travel over a distance of 9 km
by car during the morning and evening peak hours on major roads. '

Besides, it is often necessary to take a route which is about twice as long as the regular

route to avoid congestion.

The annual growth rate of population in the Manila Metropolitan Area is as high
as 4.1% and youths under 20 years of age account for 75% of the total population.
This means that the traffic condition of the Manila Metropolitan Area which is in state
of confusion even today will be further deteriorated. When the future traffic entering
and existing from the Manila Metropolitan Area is taken into consideration, the
problem shows a very serious aspect. This traffic congestion is believed to be caused

mainly by the following.

4,1,1 Jeepney and bus
The jeepney, which accounts for nearly 50% of the total number of un-
linked trips (See Fig. 4.4-1) is a very convenient means of transportation for
the general public. On the other hand, however, it picks up customers any
place when motioned or called on and therefore has to make frequent starts and
stops. As a result, it runs very slowly and follows a zigzag course, thereby
intérfering the traffic of other vehicles behind it, This practice coupled with

frequent on- street parking considerably reduces traffic capacity of the road.

Another factor in the worsening traffic situation is the bus which accounts
for about 16% of the total unlinked trips, {(See Fig. 4.4-1) Thebus hasa
character very similar to that of the jeepney and makes a stop any place in
addition to the designated bus stops when motioned by a passenger as in the

*

case of buses in the provinces of Japan,

The traffic congestion on reads may well be alleviated when the traffic by
bus and jeepney, which carries so many people and on the other hand is a great
factor of traffic congestion, could be substituded by other traffic modes, for

example by subway.
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4.1.2

The fact that the majority of major roads in Manila Metropolitan Area
are designated for jeepney and bus routes also contributes to the concentration

of traffic on the major roads.

Still another contributing factor to the traffic confusion in Manila
Metropolitan Area is the lack of coordination between the operating orga}niza—
tions of jeepneys and buses. As a result, operation of jeepneys and buses is
loose and disorderly with no controlled management making use of the suppie-

mental and complementary nature of the jeepneys and buses,

Management and maintenance of roads
The roads in the Manila Metropolitan Area are so poorly maintained that

cracks and damages are observed at numerous locations on the paved rocads.,

In the Philippines there is often havey rainfall during the rainy season in
May through December. Because of the insufficient capacity of sewerage
systems and poor drainage systems, a rainfall for only about twenty minutes in
duration causes inundation of many roads. The downpour which ecccurred in
July 1970 inundated approximately 65% of the city area of Manila, submerging
gome sections of Pandacan in the vicinity of the Pasig river 2.0 m under water,

Roads suifer severe damage at such times,

This fact, coupled with the peculiar traffic patterns is the main cause of

slow traffic which moves at a snail's pace immediately after a rainfall.

Even the South Diversion Road, which has high speed traffic up to 100
km/hr and is 15 km in total length, linking Alabang south of Manila Metropolitan
Area to Manila city, is often crossed by pedestrians or carabao entering the
road sections through broken fences because of the lack of crossing facilities.

The road losses its function as a superhighway to some extent,

Parking facilities

As the parking facilities are too scarce to meet the demand especially
during the daytime in and around Quiapo, Binondo and San Nicolas on the right
bank of the Pasig river in the Central Business District where buildihgs stand
side by side, vehicles are frequently parked on both sides of narrow sireets
in defiance of the traffic regulations. This practice lowers traffic efficiency

greatly in the downtown area where traiffic capacity is limited and is causing a
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great confusion and obstacles to the north-south traffic flow of jeepneys and
buses which use Quiapo or Plaza Lawton on the left bank of the Pasig river as
a transfer point and to the eastward traffic flow to Quezon Boulevard via
downtown Manila. Traffic congestion in the heart of the city not only disrupts

overall functions of the city but also expand ill effects to outer area,

4,1,4 Traffic signals
In addition to the inadequate parking facilities in the Central Business
District, the number of traffic signals are definitely too few total ling only 64
in the entire Manila city which extends over 38, 3 km?, In addition, these
signals are often improperly installed and many intersections have only a small
four-direction signal hung at the center. Adoption of the progressive system
signal is not yet a reality for economic and other reasons and the lack of an

improved signal system is greatly reducing the traffic capacity.

4.1.5 Intersections

Because of the heavy traffic volume in both directions, {for instance, at
Guadalupe bridge on Highway No. 54: 91, 500 vehicles/day, Near Cubao on
Aurora Boulevard: 38, 500 vehicles/day. Near Roxas District on Quezon
Boulevard: 68, 700 vehicles/day ... All these date obtained from the traffic
survey of September in 1971) coupled with inefficiency of signal system and
inappropriate channelization at the intersections, particularly at the junctions
of main circumferential roads and radial roads, traffic flow at the intersections
ig greatly obstructed. Traffic delays at the intersections often extend even to
clear sections of main circumferential roads and radial roads that have important
functions, thereby lowering the efficiency of the entire traffic system consider-

ably and inviting serious traffic congestions in the Manila Metropolitan Area.

In the Manila Metropolitan Area there are many grade intersections of
the rotary type with a monument erected at the center. Since the traffic volume
is great at these intersections, traffic is often held up and through traffic is

seriously disrupted.

4.1,8 Traffic behaviour
In general, traffic behaviour leaves much to be desired on the part of
drivers who often drive across the median strip to opposite lanes, make a U-
turn at the intersections and take zigzag driving for granted, Most drivers take

no heed of such traffic rules as keeping to the lane and stopping, U-turn and
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parking restrictions, There is a causal reiation in that'traffic congestion
invites the lowering of traffic behaviour which in turn worsens traffic conges-

tions.

Besides the peculiarity of the jeepney that it makes a stop any place to
pick up passengers, itis operated on a driver commission basgis which spurs
competition and invites sudden stops and suddan changing lanes, This further

spurs deterioration of traffic behaviour.
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§ ‘4. 2 Road Network and Traffic Volume

4,2.1 Traffic volume and traffic congestion
The major road network of the Manila Metropolitan Area consists mainly of
four circumferential roads (C-1, C-2, C~3 and C-4) centering around the CBD and the

following nine radial roads extending from CBD to the outer areas.

1, Quirinoe Avenue - Roxas Boulevard R-1
2. South Diversion Road R-3
3. J.P. Rizal R-4
4. Shaw Boulevard R-5
5. Aurora Boulevard R-6
G. Quezon Boulevard R-7
7. A, Bonifacio - Novaliches Road R-8
8. Rizal Avenue - Macarthur Highway R-9
9. Juan Luna - A, Mabini -
10, Roxas Blvd. North Extension R-10

While the majority of major roads are six-lane or four-lane roads, A Bonifacio,
the suburban section of Macarthur Highway and A, Mabini are two-lane roads and are
causing bottlenecks in the smooth traffic in those direction. For exarnple, A. Bonifacio
which the four-lane North Diversion Road, is two-lane road linked to the four-lane
Dimasalang that extends to the CBD. Therefore, the traffic to and from CBD using the
North Diversion Road as a radial axis has to make a detour at times, and this extra

roundabout traffic is one of the contributing factors to the worsening traffic congestion.

Besides, some sections of circumferential roads C-2 and C-3 are not
constructed yet and for this reason, the traffic capacity of circumferential roads is
greatly reduced. As a result, traffic is concentrated on C-4 {Highway No, 54 also
called Epifanio De Los Santos Avenue) which is a comparatively well maintained six-

lane (four-lane in part) road,

At present there are only nine bridges spanning the Pasig river which halves
the city of Manila. This deficiency of bridges is a cause of traffic congestion between
the two sections of the city is also lower overall traffic capacity of circumferential

roads,

Traffic congestion calculated on the basis of a traffic capacity of 10, 000

(vehicles/lane, day) regardless of the width of a lane, is shown in Table 4, 2-1.
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Routes that have high traffic congestion in the Manila Metropolitan Area are
stations along screen line, radial roads, Highway No. 54 and cordoen line in that

order.

Aeccording to Table 4,2~1, the most congested points are Quezon Bridge (con-
gestion level being 1.9) and Guadalupe Bridge {congestion level being 1.5) on the
Pasig river. [t is evident that the inadequite number of bridges across the Pasig river
is sumbling block to the smooth traflic flow in the vicinity, thereby hampering social

and economic activities in CBD,

As Calle Rosario is used for one-way traffic to the north connecting Jones
Bridge, the north-bound traffic is 2.3 times heavier than the south-bound traffic at the

bridge for any time zone,

Traffic congestion is also frequent on Roxas Boulevard, Aurora Boulevard,
Quezon Boulevard, Rizal Avenue Extension and A. Bonifacio, all of which are import-
ant radial roads, and this fact indicates inadequate traffic capacity of radial roads,

particularly in the north-south and north-east directions.

As the cordon station, traffic congestion is most sericus in the vicinity of
Zapote which occupies an important position in the traffic system between Manila

Metropolitan Area and the southern district,

Trafflc congesiion in this district is mostly due to the fact that roads are too
narrow (2 or 3 lanes), that dwellings and shops stand closely along the road with many
stopped and parked cars on the street and many pedestrians crossing the road, The
areas of intersections are small and channelization is not suitable, that traffic to and
from the southern district is relatively large (22, 600 vehicles/day}, and that the road
network in the southern district is not adequate. Only two routes -- Zapote-Quirino
Avenue route and South Diversion Read (including service roads) -- are availahle for

the traffic between Manila Metropelitan Area and the southern district.
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MANILA METROPOLITAN AREA
TRANSPORT STUDY, 1973
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Table 4,2 - 1 Daily Traffic Volume of Main Points of Manila Metropolitan Area {Vehicles/dny)

. Widih
: Vol d
Traffic Traffic Volume (\Fehicwsf v No. of |of one E;ﬁ“;c Remark
Count Location Lanes |{Lanc sting - B
Stn. No. 2 Direction 1 Direction Direction {m) n
5. L. 24,300 8§ —=N With
1 M, Roxas Bridge 42,400 22,100 N 5 4 3.5 1,1 Medial Strip
5. 1. 34, 100 §—=N "
2 Jones Bridge 49, 200 15,160 N—=§ 4 3.5 1.2
5. L. \ . 22, 500 § —= N "
3 MacArthur Bridge 53, 100 30, 200 N s 4 3,5 1.3
S Las 33, 800 5§ —=N "
.E a Quezon Bridge 14,300 28, 400 N S 4 3.5 1.9
-1
5. L. 22,700 5 =N "
&
g 5 Ayala Bridge 49,000 26, 300 N S 4 4,0 1.2
=
[+]
“ 5. L. 20,300 5 —=N "
p Nagtahan Bridge 41,200 20, 900 N 5 6 3,8 0,17
5. L.
2 Panadeyos Bridpe 26, 400 2 3.0 1.3
5. L. N 44, 900 S—=N With
g | Guadalupe Bridge 8L.800 g0 N—=s | O 3.5 | L5} Medial Strip
S. L.
9 Bambang Bridge 21,200 2 3,5 1.9
T.T Quiritno Avenue (Jose -
* 1 * Abad Santes - Clipper 25,700 3 3.3 0,9
Avenue)
T.T. 36, 800 S —N With
3 Hoxns Boulevard Malates 73,000 36, 200 N g ] 3.0 1.2 Medial Strip
T.T. 28,400 § —=—=N "
4 Taft Avenue Malate 54, 800 26, 400 N S 6 1.5 0.9
T.T. Shaw Boulevard, San 14,600 E—W "
5 Juan River Crossing 28,300 13,700 w—>=E 3 3.0 0.9
T. T, Aurora Boulevard, 22,300 B — W . "
k) San Juan River 45, 900 23,600 W—=E 4 3.5 L1
T.T. Aurora Boulevard, 36, 500 4 1.0 a9
8 Cubao
B
=] T, T. a6, 900 SW —= NE With
= 5 Espana Avenue, Balic 73,300 36, 400 NE —= SW, & 3.5 L2 Medial Strip
[
] T.T Juan Luna Avenue
= .lO ) {Manila-Caloocan 24,900 4 2,85 0,6
boundary)
T.T. . . 31,000 S —N With
11 Rizal Avenue Extension 64, 100 33, 100 N 5 6 3.0 1.1 Medial Strip
'I‘l'zI‘ A. Banlfacio 24, 900 2 3.5 1.2
T.T. 35, 600 SW—= NE With
13 Quezon Boulevard 64, 700 33, 100 NE sw ] 3.5 1,1 Medial Strip
T.T.
17 A. Mabink, Acacla 7,900 2 3.5 0.4

Notes: Traffle Congestion; Daily Traffic Volume/No, of Lanes x 10,000 {Vehicles /day lane)}
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Traffic Volume (Vehicles/day)

Width

g;ﬁ:}f:c L.ocation E:;,g; ;i:?:e gg:gif Remarks
Stn, No. 2 Direction 1 Direction Direction (m]) stion
T. '25‘ San Lorengo 50, 000 g: :gg g:g&, 6 gg 0,8 ;‘;gc'l‘iul Strip
- . g‘ Camp Crame 55,300 32 oon 15\, "_"_:g 6 gg 0.9 “
E‘ Tﬁ" Quadrangle 38, 400 fg: ::gg : _ ‘5\' ] g: [5’ 0.6 .
=
= Ta: | Balintawak 51, 600 g? igg {:V"‘__‘:_'E" 6 g:g 0.9 "
T}g' Samson Road 23, 400 a | 3.0 | 06
T I
C. ‘;’ Old MSR. 4, 800 ;1‘;3222 A ]2 | zo00f 02
¢ § West Service Road 1, 300 ;‘L‘:;gzid 2 | 3.25| o2
© i' f{(;\;;lsl Diversion 8, 000 ;:?.rgg i’lliﬁﬁﬂﬁd 4] %50y 0.2 I:r‘;i'ttlllinl Strip
c. :’ East Service Road 4, 500 ; o0 L’L‘:Egﬂﬁd 2 | 325 0.2
=
§ . g' Paranaque-~Sukat Road 4,000 Ll,: ?gg ::Tt’ggﬁzd 2 3,00 0,2
-g . ?‘ Alabang-Tagulg Road 2,700 :: 333 lt?gz::d 2 | 250 0.1
5
c. E' Rasario- Antiporo Road | 18, 300 g ggg L’;‘:{:Ezgd z | s.05| 0.0
c g Marikina-San Mateo g, 000 '; ;gg L’:‘:g‘;ﬂz G| 2 | 300 o
c.lg. Novaliches -Tala Road 3,400 i ;gg ;‘:::8222 o2 ]300 oz
C'If' North Diversion Road | 16,500 g: ggg L’L‘:g‘;gs O I B N5 1‘\‘1'2(*]‘131 Strip
c.lg, MacArthur -Highway 14,500 '7’ 238 :;L‘:g;’&g ]2z | 30| o
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Congestion is relatively high at cordon station No. 8 on Oriigas Avenue and
cordon station No. 12 on Macarthur Highway, Traffic congestion in these places is
caused because the roads of the standard (number of lanes and condition of roads) just
sufficient for local traffic but are being utilized as major roads with relatively heavy
traffic and also because the traffic capacity of roads has been reduced by many dwell-
ings and shops standing closely all along the road with many stopped and parked vehicles

and pedesirians crossing the road as in the case of Zapote,

4.2.2 Hourly change of traffic volume
The houriy fluctuation of traffic volume show rather even conditions in urban
center and in its adjacent areas due to remarkable traffic congestion caused by each

of road capacity.

This can be considered as a result of excessive tratfic concentration in
time zone in the morning and evening which is for commuting to work or going to

school purpose and is therefore left over in time zones hefore or after them,

In the vicinity of Cubao, outside Highway No, 54, for example, there is no
sharp change of traffic volume in the time zone of 6:00 a. m, - 10:00 p. m. except during
the off peak hours in early morning, and a similar tendency is noted in the vicinity
of San Juan river along Aurora Boulevard in Sampaloc along Tspana hours from morn-

ing till night,

Quite a noticeable difference is observed between the traffic volume at peak
hour and that at off-peak hour when they are compared as to arterial road in the radial
direction, Traffic volume is the smallest both on radial roads and circumferential

roads in the time zone of 1:00 a.m, - 5:00 a.m.

Increase of traffic volume during peak hours is particularly remarkable on
radial roads in the time zone of 7:00 a.m. - 9:00 a. m. for commuting {o work and
going to school and in the time zone of 4:00 p, m, - 6:00 p. m. for going home and going
to and from school. This pattern is very similar to the time distribution pattern of
trips obtained by a person trip survey. Although the ratio of entrance/exist is
different in various places, this average value at cordon stations in the time zone of
6:00 a.m. - B:00 a.m, for commuting to work and going to school is 1. 8 but the ratio
of entrance/exit in the time zone of 4:00 p.m, -~ 6:00 p.m. for going home and going
to and from school is about 0.8. This figure is truly descriptive of the trip pattern of

vehicles regigtered in the external area which return from work and schoo) and of the
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entering vehicles registered in the internal area which return from work in the external

area,

In case of cordon station, the traffic volume is least between 11;00 a, m, and
13:00 p.m. against 12:00 and 14:00 of the time zone with the least traffic volume in
the urban center. This shows that the traffic volume starts decreasing earlier in

cordon station than in the urban cerlter.

4,2.3 Travel speed

Distribution of travel speed in the time zone except the peak hours shows in
general that there are many sections with low travel speeds of 5 km/hr -12 kmm/hr in
and around CBD - 1 and CBD - 2, Although travel speed increases toward the outlying
area, it decreases to 0 km/hr - 12 km/hr, the same level in CBD, even in the suburban
area where such towns as Pasig and Mariking are located and where road conditions
{width, number of lanes, conditions of road surface and intergections, etc.) are not
favorable. The drop of travel speed is notable especially in the section where Jones
Bridge, MacArthur Bridge and Quezon Bridge are concentrated, on Quezon Boulevard
near Sta, Cruz and in Jose Abad Santos in the vicinity of Tondo, where travel speed

is 0 = 5 kmm/hr on the average.

Although travel speed is generally high on Highway No, 54, it drops to about
12 km/hr - 20 km/hr on the highway near intersections where it crosses such main
radial roads as South Diversion Road, Aurora Boulevard, North Diversion Road,
MacArthur Highway and A. Mabini., In the section where Quezon Boulevard meets
Highway No. 54, the road network is well developed in the entire area and there is less
possibility of traffic concentration in a specific point, Therefore, travel speed in this
section is maintained at 45 km/hr - 60 km/hr on the average, which is high compared

with that in other sections,

Sections in which the ratio of stopping time to travel time is greater than 1.0,
in other words, the stopping time ig longer than the travel time, are seen in most of
C - 1{Claro M. Recto, P. Casal, Ayala Boulevard) on Rizal Avenue, Gov,Forbes,
M. Earnshaw and Kalentong in CBD -1 and on Ramon Magsaysay Boulevard of sector
A - 3. In the outlying area such a tendency is seen in the sections of Highw.ay No. 54
and major radial roads (South Diversion Road, Shaw Boulevard, Ortigas Avenue and

Aurora Boulevard) near intersections where Highway No. 54 meets these radial roads.
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In the sections where the ratio of stopping time to travel time is greater than
1,0, the main causes of traffic jams are inefficient channelization and improper traffic

control by signal system as well as a large traffic volume,

Tke highest travel speed is attainable on South Diversion Road and North
Diversion Road where the speed exceeds 80 km/hr. As the South Diversion Road has
a two-lane service road for both directions on both sides, the travel speed exceeds 80
km/hr in its entire length, but North Diversion Road has some sections where the
speed limit is over 70 km/hr., Among other radial roads, Quezon Boulevard outside of
San Juan River allows a high travel speed of about 45 km/hr - 70 km/hr. The remainder

of the radial roads show no specific characteristics as far as travel speed is concerned,

The above is an outline of travel speeds in the time zone other than peak times,
A comparison of travel speeds between the peak time 2zone and off-peak time zone on
the same road shows a wide difference in the section nearer to CBD, While there is
little difference in travel apeed between the peak time zone and off-peak time zone in
the suburbs, travel speed in the peak time zone drops to 0 km/hr - 5 km/hr near CBD

due to traffic delays during the morning and evening rush hours.

Travel speeds in Manila Metropolitan Area in the off-peak time zone are shown
in Fig. 4.2-1.,

4,2.4 Composition of vehicle types
Results of screen line surveys and cordon line surveys show the following

composition of vehicle types,

While the ratio of taxis about 11% - 16% at Del Pan Br., Jones Br., MacArthur
Br. and Quezon Br,, near CBD, taxis are seldom utilized at cordon stations in the

suburbs and the rate of taxie at all cordon stations is only 0. 3%.

As in the case of taxis, passenger cars are highly utilized in the section
nearest to CBD where there is a concentration of social and economic activities and the
rate is about 50% - 70%. The utilization rate of passenger cars decreases in the

suburbs and the rate of jeepneys and trucks increases in place of passenger cars.

On such roads as South and North Diversion Roads, passenger cars account

for nearly 50% - 60% of all vehicle types which is almost the same rate as in CBD,
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Partly due to the suspension of daytime traffic of trucks on some of the roads
in Manila city, the rate of trucks in the section between Jones Br. and Ayala Br, is as
low as 4% - 8%.

Composition of vehicle types in the suburbs varies depending on land use and
whether the road is designated as jeepney or bus route or whether the road is an express-

way or an ordinary road,

4,2.5 Jeepneys and buses
Jeepneys and buses, which account for nearly 66% of the total number of un-
linked trips, (50% for jeepney and 16% for bus) play an importani: role as a means of

transportation for the general public,

The jeepney iz a small bus with a legal capacify of 6 - 12 passengers, remodeled
usually from a jeep released by the Army, and its operating route must be approved by

the Government as in the case of bus,

Jeepney routes inside Highway No. 54 are densely distributed like a cabweb not
only along the major roads but along the small roads as well, Because of the unique
features of the jeepney that the fare is very cheap (15 centavos: for 6 km and 20
centavos for a distance of over 6 km), that it has a high operating frequency, that it
operates 24 hours a day and that it makes a stop at any place when called out, it is used
more widely than bus as a public transport system, Bus routes are provided mainly
along major roads such as Highway No. 54, Quezon Blvd., and Aurcra Blvd, The fare

of bus is the same as that of jeepney,

Jeepney routes are almost identical to the bus routes, but in some sections in
the suburbs and city area where traffic demand is relatively small and where the width
of the road is narrow, jeepney routes predominate. Both jeepney routes and bus routes

cover most major roads,

The registered number of jeepneys in Manila city as of 1870 was 12, 536, about

6.3 times greater than that of buses which was 1, 988,

Table 4, 2-3 shows the trip frequency of buses entering and existing Metropolitan

Manila Area on major routes.
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Table 4.2 - 3 Bus Survey Data (Nov. 19 - 26, 1971}

Trip Frequency (24 Hra. )

Traveling Time

No. of in out . Total in out Dist,
Point of Entry Bu:s Co. coming going coming going Km,
1, North Diversion Road 30 1,192 1,227 2,418 30,5 28, 25 16 km
min, min,
Destination-Divisoria
2, MacArthur Highway 4 102 95 197 - - -
3. Aurora Boulevard 8 349 349 698 51 56 12 km
min, min,
Destination-Quiapo
4, Ortigas Avenue 3 184 174 358 - - -
5. Pasig Road 10 710 592 1,302 34.4 33. 6 15 km
min, min,
Destination-Quiapo
6. Guadalupe Bridge 1 118 121 239 - - -
7. South Diversion Road 12 708 696 1,402 32 33 14 km
min, min.
Destination-Divisoria
8. Quirino Avenue 6 435 421 846 a3 25.5 13 km
min, min,
Destination-Lawton
Total 74 3,785 3,675 7,460
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The Table shows that the trip frequency of bus entering from North Diversion
Road in the North is highest accounting for about 32, 4% of the total, followed by that
from South Diversion Road which accounts for 18,8%. This means that better bus
service is provided for the north- south direction that for the east direction. Travel
speed is relatively high at 30 km/hr on the route to and from Divisoria via North
Diversion Road and is lowest at 14 km/hr on the route to and from Quiapo via Aurora

Boulevard.

4.2.6 Traffic to and from outlying areas
A person trip survey and a cordon line survey show the following pattern of

traffic to outlying areas.

The largest traffic volume between the inner area and outer aréa is 11, 200
vehicles/day for all vehicle types in the (E-1) - (C-1) section, followed by 10, 200
vehicles/day in the (E-2) - (C-3) section and 8, 000 vehicles/day in the (B-2) - (E-3)
gection, Sectors E-1 and C-1 and sectors E-2 and C-3 are in close proximity to each

other and each sector seems to supplement another's function to a large extent,

Sector B-5, including Makati, is a district of business and commercial
activities and a large number of trips by commuters to and from work, school and home

in sector E-3.

In general, traffic volume between zones tend to increase as the distance be-
comes shorter., Between sector {E-1) and sector (C-2), however, traffic volumes is
only about 500 vehicles/{day despite the short distance between them, which is partly due
to small generation and attraction in sector C-2, Lack of a sufficient number of roads
between zones, poor road conditions and the existence of such topographic obstacles as
hilly areas, rivers and lakes obstructing traffic may be pointed out as the main reason

for a small traffic volume.

Traffic volume between the outer area and CBD-1 and hetween the outer area
and CBD-2 is unexpectedly small being 6, 300 vehicles/day and 2, 800 vehicles/day
respectively, for all vehicle types. Traffic volume between sector -1 and CBD-1 is
equivalent to 54% of the traific volume between the entire outer area and CBD-1 and that
between E-3 and CBD-2 is equivalent to 53% of traffic volume between the entire outer
area and CBD-2, In each case, the traffic volume is larger in the OD pair of a short

distance.
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The pattern of traffic to the outlying area varies with each cordon station,
The largest traffic volume is 22, 700 vehicles/day near Zapote in the south, followed
by 16, 100 vehicles/day on MacArthur Highway in the north of Manila and 16, 900
vehicles/day on North Diversion Road. Traffic volume on South Diversion Road and
Service Road in the south are 8,000 vehicles/day and 8, 900 vehicles/day respectively,
each corresponding to about half of the traffic volume on MacArthur Highway and North
Diversion Road in the north, As a whole, traffic volumes crossing cordon lines in the
north and south of Manila are 33, 000 vehicles/day and 50, 100 vehicles/day. Although
the extrazonal traffic crossing the cordon stations is light, there is an extrazonal
traffic of about 1, 500 vehicles/day for all vehicle types between Zone 52 and Zone 53
influenced by the shape of cordon lines at cordon stations 1,2 and § in the south,
which is the largest of all extrazonal traffic, followed by 950 vehicles/day in Zone 57

where origin and destination are within the same zone,

Through traffic is heaviest between Zone 53 and Zone 56 with a traffic volume
of 340 vehicles/day, followed by 160 vehicles/day between Zone 53 and Zone 57.

Traffic volume within Zone 56 is 620 vehicles/day which represents traffic
between Cainta, Antipolo and San Mateo crossing the cordon line because of the projec-

tion of Zone 48 which halves Zone 56.

Table 4. 2-4 shows averapge daily traffic volume at cordon stations by vehicle

types and directions.
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Table 4,2 - 4 Average Dally Traffic Volume of Cordon Station by Vehicle Types Direction

Aug, - Sept, 1971

{Vehicles/day)

No, Station Direction Car Taxi Truck | Jeepney Bus Cthers Total
1| Zapote Inbound 3,475 1 963 3, 830 542 | 2,247 11, 0G8
1| Zapotie Outbound 3,134 12 1,238 4,406 565 2,221 11, 566
2| Old MSR Inbound B16 4 621 g78 27 71 2,217
2 | Old MSR Outbound 1,106 5 708 694 23 55 2,591
3 1 West Service Road Inbound 599 3 780 1,398 138 108 3,086
3 ] West Service Road Outbound 202 0 123 800 47 58 1,230
4 | Manila South Expressway| Inbound 2,581 0 819 401 465 0 4, 286
4 | Manila South Expressway| Outbound 2,211 7 715 397 412 0 3,742
5 | Bast Service Road Inbound 533 4] 444 147 14 171 1,309
5 | East Service Road Outbound 95,9 10 1,281 584 265 209 1,318
G | Paranaque-Sukat Road Inbound 701 13 406 445 56 311 1,932
G | Paranaque-Sukat Road Outbound 897 18 389 379 44 325 2,052
7 | Alabang-Taguig Road Inbound 177 3 120 610 34 451 1,39
7 { Alabang-Taguig Road Qutbound 177 4 135 520 26 446 1,308
B | Rosario-Antiporo Road Inbound 3,741 12 1,925 2,241 768 289 9,036
8 | Rosario-Antiporo Road Gutbound 3,829 74 2,137 2,250 799 204 9,293
9 | Marikina-San Mateo Inbound 629 8 1,771 1,512 127 62 4,109
9 | Marikina-5San Matco Crutbound 599 B 1,571 1,512 145 82. 3,017

10 | Novallches-Tala Road Inbound 515 0 Gl2 503 39 a7 1,706
10 | Novaliches-Tala Road Quthound 507 3 gl8 492 35 31 1,688
11 3 Balitawak-Terminal Inbound 4, 830 27 2,156 517 1,381 0 8,911
11 | Balitawak-Terminal Outbound 4,086 40 2,235 303 1, 301 16 7,981
12 | MacArthur Highway Inbound 2,238 21 1,838 2,594 152 428 7.271
12 | MacArthur Highway Cutbound 1,931 7 2,205 2, 601 136 304 7,184
Inbound 20, 835 162 |12, 465 14, 876 3,793 4,175 56, 3006

Total Outbound | 19,638 188 |13,365 14, 938 3,788| 3,951 55, BG8

o b1 g‘i’t‘;‘gﬂ; 40,473 | 350 |25,830 | 29,814 | 7,581| 8,126 |112,174
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§4.3 General Outline of Traific Survey

4.3.1 General outline

In order to forecast the future transport demand from the present movemen‘t of
peoples and vehicies and to obtain basic data for the determination of optimum means
of transport, traffic routes, operating frequency and traffic capacity for the future
while giving due consideration to metropolitan and city planning the following traffic

surveys were conducted in the study area,

1, Person trip survey

2, Cordon line survey

3. Screen line survey

4. Travel speed survey

5. Vehicular traffic volume survey

In the persgon trip survey, daily movement of the people residing in Manila
Metropolitan Area was surveyed through interviews at households sampled at random
from the 1970 national census, As the study area under this survey is limited to
‘Manila Metropolitan Area, traffic of vehicles entering or passing through Metropolitan
Area from other areas cannot be determined. For this reason, cordon lines were
established at the outer edges of the study area covered by person trip survey and
cordon stations were set up at the points where the traffic entering and existing Manila
Metropolitan Area could be determined, Road with a small volume were excluded from
the establishment of cordon stations,

In‘order to verify the results of the person trip survey, a traffic volume survey
was conducted at nine bridges spanning the Pasig river which halves Manila Metropolitan

Area into north and south sectiond and can be used as a screen line,

Since the number of vehicles can he determined by dividing the number of un-
linked trips obtained from the person trip survey by the average number of passengers
for each type of vehicles, the reliability of the person trip survey may be verified
through a comparison of traffic volume between the north and south sections of the
zone bordered by the Pasgig river obtained by a traffic volume survey and the result of

person trip survey.

Since there were no data available on vehicular traffic in recent years except

- for the findings of a traffic volume survey conducted in Manila city by the Bureau of
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Public Highways during the period 1963 - 1869, a traffic volume survey was conducted
on major roads and at screen lines, cordon stations and on the travel speed observa-

tion roads,

The surveys were aimed specifically at the roads with chronic traffic delays
which were confirmed by a travel speed survey in order to consider them as the object
of a road improvement program and to determine the cptimum travel time for the
purpose of forecasting future transport demand on the basis of the findings of travel

speed survey under existing road conditions,

Fig, 4.3-1 shows traffic survey points and routes,

4,3.2 Study area and zoning

The study area was Manila Metropelitan Area with a population of about 3.9
million (as of 1970) and an area of about 600 km?, which was divided into 51 internal
zones, Luzon Island excluding the foregoing internal zones was then divided into nine

external zones.

The 51 zones were grouped in 15 sectors for convenience and adaptability to

transport planning and analysis.

The division of 15 sectors was made by dividing CBD near the mouth of the
Pasig river in two with the river as a border line, and by assuming that three rings
surround CBD and dividing each of the rings into sections of four radial directions.

Relationship between the 51 zones and 15 sectors is shown in Table 4, 3-1,

Table 4. 3-2 shows technical descriptions of 51 internal zones and 9 external

vones, Fig. 4.3-2 shows 51 zones grouped in 15 sectors.
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Table 4,3 - 1

Zoning lList

Ring Sector Zone No,
1 CBD -1 1, 2, 12,
CBD :
2 CBD -2 17, 19
3 A-1 3, 4,5, B, T;
4 First A -2 8, 9, 11, 24,
5 Ring A -3 10, 13,
6 A-4 14, 15, 16, 18
7 B-1 20'.21' 22, 40
8 Second B-2 23, 25
9 Ring B -3 27, 28, 29
10 B -4 3'1, 33
11 B -5 34, 35, 36, 37
12 Cc-1 41, 42, 43, 44, 45, 46, 47
13 Third c-2 26
14 Ring C-3 30, 32, 48, 49
15 C -4 38, 39, 50, 51
E -1 57, 58, 59, 60
External E -2 56
E -3 52, 53, 54, 55

- B9 -




Table 4,3-2 Technical Descriptions of Internal and External Zones

internal Zone (51 Zones)

Zone No,

Technical Descriptions

Central Business District (CBD); covers the area of
Binondo and a portion of Quiapo; bounded on the North by
C.M. Recto Avenue, on thé East by Quezon Blvd., on
the South by Pasig River, and on the West by Estero

de Binondo,

Covers the area of San Nicolas; bounded on the North
by railroad track, on the East by Estero de Binondo,
on the South by Pasig River, and on the West by the
Manila Bay Shoreline,

Covers a portion of Tondo; bounded on the North by
E gtero de Vitas, on the Eagt by Esterc dela Reina,
on the South by the railroad track, and on the West
by Manila Bay Shoreline,

Bounded on the North by the railroad track, on the
East by Rizal Avenue, on the South by C., M. Recto
Avenue, and on the West by Calle Dagupan,

Bounded on the North by Solis-Juan Luna-North Bay
Blvd., on the East by Calle Dagupan and railroad
track on the South, by C. M, Recto Avenue, and on the
West by Estero de Vitas and Estero dela Reina,

Bounded on the North by the Manila-Caloocan City
Boundé.ry, on the East by Juan Luna St,, on the South
by North Bay Blvd., and on the West, by North Bay .
Blvd, ‘

Bounded on the North by Manila-Caloocan City Bdry.,
on the East by Rizal Avenue Extension, on the South
by railroad track and on the West by Juan Luna Street,
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Zone No,

Technical Desgcriptions

10

11

i2

13

14

15

Bounded on the North by Tayuman, on the East by
Espana-Gov. Forbes St., on the South by C. M, Recto

Avenue, and on the West by Rizal Avenue.

Bounded on the North by Manila-Caloocan Boundary,
on the East by Dimasalang and Manila-GQuezon City
Bdry., on the South by Tayuman-Gov, Forbes Street,
and on the West by Rizal Avenue Extension,

Bounded on the North by Espana St., on the East by San
Juan River, on the South by Legarda-R, Magsaysay
Blvd, ~Aurora Blvd, and on the West by Earnshaw Street.

Bounded on the North by A, Bonifacio St. and Manila-
Quezon City Bdry., on the East by Mayon Street, on the
South by Espana 5t., and on the West by Gov. Forbes

Street and Dimasalang Street,

Bounded on the North by Espana St,, on the East by
Earnshaw-Legarda-Nagtahan Street, on the South by
Pagig River, and on the West by Quezon Boulevard.

Bounded on the North by R. Magsaysay Blvd., on the
Eagt by San Juan River, on the South by Pasig River,
and on the West by Nagtahan Street,

Bounded on the North and East by Pasig River, and on
the South and West by creeks (Estero de Pandacan and

E stero de Concordia),

Bounded on the North hy Estero de Pandacan, on the

East by Pasig River, on the South by Zobel Roxas Avenue,
and on the West by a railroad track and Estero Tripa

de Gallina,
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Zone No,

Technical Descriptions

16

17

18

19

20

21

22

Within Paco; bounded on the North by Estero de
Concordia, on the East by Estero de Pandacan and
Estero Tripa de Gallina, on the South by Estero de
Paco and Estero de Gallina, and on the West by Estero

de Paco,

Within Ermita, bounded on the North by Pasig River
on the East by Estero de Paco, on the South by Calle
Herran, and on the West by Manila Bay Shoreline.

Within Malate; bounded on the North by Calle Herran
and Estero de Paco, on the East by the railroad track,
on the South by Vito Cruz Street, and on the West by

Manila Bay Shoreline.

Within Intramuros; bounded on the North by Pasig
River, on the East by Taft Avenue - Plaza Lawton-
MacArthur Bridge, on the South by Burgos Street, and
on the West by Manila Bay Shoreline,

Within Caloocan City; bounded on the North by Gen., San
Miguel and Samson Road, on the East by Rizal Avenue
Ext., on the South by Caloocan-Manila Boundary, and
on the West by Caloocan-Malabon Boundary,

Covers a portion of Navotas and Malabon Rizal Prov,;
bounded on the North by Obando River and Malabon
River, on the East by a creek & Sanciangco Street, on
the South by Caloocan- Malabon Boundary, and on the
West by Malabon Bay Shoreline,

Bounded on the North by Malinta-Panghulo Road, on the
East by Manila North Road (MacArthur Highway), on
the South by Samson Road and Gen, San Miguel, and on

the West by a creek and Sanciangco Street.
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Zone No,

Technical Descriptions

23

24

25

26

27

28

Bounded on the North by Malinta-Novaliches Road, on
the East by A. Bonifacio St. and Manila North Diversion
Road, on the South by Caloocan-Manila Boundary, and
on the West by Rizal Avenue Ext, and Manila North Road
{(MacArthur Highway)

Covers a portion of Sta, Mesa Heights and San Francisco
del Monte; bounded on the North by Del Monte Avenue,
on the East by San Francisco River, on the South by

E spana Extension, and on the West by Mayon Street.

Covers a portion of San Francisco Del Monte, San Jose
and Bahay Toro; bounded on the North by Tandang Sora
Avenue, on the East by Culiat creek and Roosevelt Ave,,
on the South by Del Monte Avenue, and on the West by

A. Bonifacio and Manila North Diversion Road,

Covers the town of Novaliches; bounded on the North by
Malinta-Novaliches Road and Quezon City-Caloocan
Bdry,. on the East by Quezon City- Montalban Boundary
and Pasig River, on the South by Tandang Sora,
Katipunan Avenue, and the road between Maryknoll
College and Ateneo University; and on the West by

Manila North Diversion Road.

Bounded on the North by Culiat creek, on the Kast by
Mindanao Avenue~North Avenue-E, de Los Santos
Aven.ue,. on the South by Quezon Blvd., and on the
West by San l'rancisce Del Monte creek - Del Monte

Avenue - Roosevelt Avenue,

Within Dilimar; bounded on the North by Tandang Sora
Avenue, on the East by Katipunan Avenue, o1 the South
by underground pipeline and Kamias Road, and on the
West by B, de Los Santos Avenue~North Avenue-Mindanao

Ave,
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Zone No,

Technical Descriptions

29

30

31

32

33

34

35

36

Bounded on the North by Quezon Blvd. Extension, on the
East by E. de Los Santos Avenue, on the South by Aurora
Blvd., and on the West by San Juan River.

Bounded on the North by Kamias Road, underground
pipeline, and a road towards Marikina River located
between Maryknoll College and Atenec University; on
‘the East by Marikina River, on the South by Central
Blvd., and on the West by E, de Los Santos Avenue,

Bounded on the North by Aurcra Blvd., on the East by
E. de Los Santos Ave., on the South by Shaw Blvd,,

and on the West by San Juan River,

Bounded on the North by Central Blvd., on the Easgt by
Marikina River, on the South by Ortigas Avenue, and

on the West E. de Los Santos Avenue,

Bounded on the Norty by Shaw Blvd., on the East by
E, de Los Santos Avenue, on the South by Pasing River,

and on the West by Pasig River and San Juan River,

Bounded on the North by Pasig River; on the East by
Makati-Fort Bonifacio Boundary, on the South by
Buendia Avenue-Pasong Tamo Avenue and Vito Cruz
Ext., and on the West by Zobel Roxas St,

Bounded on the North by Vito Cruz Extension, Pasong
Tamo Avenue and Buendia Avenue; on the East by E,
de Los Santos Avenue, on the South by Makati-Pasgay
City Boundary, and on the West by Vito Cruz St, and
Makati-Pagay City Boundary.

Bounded on the North by E. delos Santog Avenue, on the
East by Buendia Avenue, on the South by Makati~Fort
Bonifacio Boundary and on the West by Makati-Pasay
City Boundary,
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Zone No.

Technical Descriptions

37

38

39

40

41

42

43

44

Bounded on the North by Vito Cruz Street, on the East
by Pasay-Makati Boundary, on the South by Pasay
Parafaque Boundary and a creek, and on the West by

Manila Bay Shoreiine .

Covers the area of Nichols Field, MIA and Manila Do-
mestic Airport; bounded on the North by Pasay-Makati
Boundary and a creek, on the East by railroad track, on
the South by Pagay-Parafiaque Boundary, and on the
West by Pasay-Parahaque Boundary.

Covers the Municipalities of Parangque; bounded on the
North by Pasay-Paraﬁéque Boundary, on the East by
Parafiaque-Taguig and on the South by Parafiaque~Las
Pifias Boundary,

Covers a portion of Valenzuelsa; bounded on the North by
Meycauayan-Polo-Obando Road, on the East by Polo
River, on the South by Malabon River, and on the West
by Obando River,

Bounded on the North by Meycauayan River, on the East
by Polo River, on the Scuth by Obando-Polo-Meycauayan
Road and on the West by Obandec River.

Covers a portion of Valenzuela, bounded on the North by
Meycauayan River, on the East by a creek and Manila
North Road, on the South by Panghulo-Malinta Road, and
on the West by Polo River,

Within Valenzuela; bounded on the North by a creek, on
the East by the same creek and Malinta-Novaliches Road,
on the South also by Malinta~Novaliches Road, and on the
West by Manila North Road and railroad track.

Covers a portion of Valenzuela; bounded on the North by

Meycauayan River, on the South-east by railroad track;
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and on the West by Manila North Road, Polo-Meycauayan

Road and a creek.

45 Covers a portion of Valenzuela and a portion of Caloocan
City; bounded on the North by Meycauayan River, on the
East by Caloocan-Quezon City Boundary, on the South by

a creek, and on the West by a creek.

46 Covers a portion of Marilao; bounded on the North by
Bulacan River, Bucaue River and Marilao~Bucaue
Boundary, on the East by railroad track, and on the
South by Meycauayan River, and on the West by

Meycauayan River and Bulacan River.

47 Covers a portion of Marilao and Meycauayan; bounded
on the North by Marilao-Bucaue Boundary, on the East
by Marilao River and Meycauayan-San Jose del Monte
Boundary, on the South by Meycauayan-Caloocan City
Boundary and Meycauayan River, and on the West by

railroad track,

48 Within Marikina and a portion of Pasig; bounded on the
North by Marikina-San Mateo boundary, on the East by
Marikina-Antipolo boundary, on the South by Ortigas

Avenue, and on the West by Marikina River.

40 Within Pasig; bounded on the North by Ortigas Avenue,
on the East by Pagig-Cainta boundary, on the South by
Pasig River, on the West by E. de Los Séntos Avenue
(Highway 54).

50 Covers the Area of Pateros and Taguig; bounded on the
North by Pasig River, on the East by Pasig River and

Laguna de Bay Shoreline, on the South by Taguig-Mun-
tinlupa boundary, and on the West by Taguipg-Paranague

boundary and railroad track.
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51

Covers the municipality of Las Pifias; bounded on the
North by Las Pifias-Parafiaque boundary, on the East
by Lasg Pifias-Muntinlupa boundary, on the South by Las
Pifias-Gavite boundary, and on the West by Manila Bay,

External Zone (9 zones)

Technical Descriptions

Zaone No,
52 Covers the province of Cavite.
53 Covers the provinee of Laguna.
54 Covers the province of Batangas.
55 Covers the province of Quezon and the southern part
of Luzon Island which includes Camarines Norts,
Camarines Sur and Sorsogori.
56 Covers other municipalities of Rizal provinece which is
not included in the internal area.
57 Covers the province of Bulacan,
58 Covers the province of Pampanga.
59 Covers the province of Bataan and Zambales.
60 Covers the province of Tarlac, Nueva Ecija,

Pangasinan, Nueva Vizcaya, Benguet, La Union and

other part of northern Luzon,

4,3.3 Person itrip survey

A person trip survey was conducted in four cities and 15 municipalities within

Manila Metropolitan Area during the period from August to October 1971 for the

purpose of estimating future traffic demand. Surveyed persons were residents of this

area 7 years of age and over. The sample rate was 1%.

Prior to the interview, an advance notice was sent to each household {6, 185

families) sampled from resident registration of the 1970 census informing of the
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scheduled visit and the purpose of the visit. Such time zones as early morning were
avoided for a visit. Family composition described in the sampling card was confirmed
and questions were asked on the items listed in the questionnaire, If the family was

not home or the interview was declined, another visit was made or another family was

selected,

The survey was conducted over a period of 40 days from August 24 to October 2,

Questions asked at the interview included the following;:
a) Household (Address, Number of family members, number and type of

vehicles owned by family members)

b} Family members (Sex, age, occupation of family members, location

of factory, office or school to which family members are commuting)

c) Trips made by family members excluding trips made on foot {Origin,
destination, time of departure or arrival, purpose of trip, type of

transport facilities used and transfer points)

(Note)For details of questions, please refer to Sampling Card and the

questionnaire.

The following formula was used to determine the expansion factor required for
obtaining actual figures.

Pi

FLo= gy

1

where; Fi
Pi
Si

Expansion factor of i zone

I

Population of i zone under study determined by the 1970 