2.3.2 Future Land Use

()

With regards to the reglonal fand use plan of ihe Philippines, each
municipalily establishes current and future plans on the basis of
socio-economic indices prepared by the Government. These plans
were finalized on the municipal and provincial levels in each region.

The future population frame work indicated that the population of the
provinces covered by this Study are expected to grow by factors of
1.1, 1.23 and 1.4 of that of 1998 by the years 2005, 2010 and 2020.
The bulit-up areas are expected have a much larger population in
2020 and urbanization would further expand.

Province

Bulacan_province

Urbanization of this province, which is located in the neighborhood of
Metro Manila is being rapidly made. The agricultural industry is also
active due to the proximily of the huge Metro Manila consumption
area. Palay production (278 thousand tons in 1997) is ranked ninth
in the country, while hog production is ranked number one, and
poultry preduction is ranked at the third in the country. The
agriculture and agri-businesses are prosperous. Paddy fields have
decreased in the course of urbanization, but the flatland is still
occupied mostly by paddy fields. Paddy field areas in the
neighborhood of NCR are expected to substantially decrease. The
urbanization trend of the province in the future is as follows (see
Figure 2.3-2):

For the eastern part of Butacan Province, urban settlements are
expected in the Norzagaray-San Jose del Monte Growth Corridor due
to the expansion of Metro Manila. Urbanization is expected to
proceed further in the future and paddy fields will be replaced by
residential areas.

The southern pan of Bulacan Province, which is in the neighborhood
of Metro Manila and with the support of the North Luzon Expressway
(NLE), will be further developed along the Malolos-Meycauyan Urban
Core. ‘

The northwest sides of the growth trfangle of Bulacan Province are
the municipalities of Baliuag and Plaridel. This growth corridor is the
gateway of the Pan-Phitippine Highway to connect Cabanatuan City
and Region Il.  These two municipalities are expanding into
neighboring municipalities such as San Rafael, San Migue!, Bustos,
and parts of Angat. - .

San Miguel will be urbanized further as an urban service and
distribution center for agricuttural goods.



Nueva Ecija province

This Province has the largest production of palay in the country
{930,000 tons In 1997). Poultry production is ranked fourth in the
country. In this agricultural province, the flatland will be used for
paddy fields even in the future. Urbanization trend of the province is
expected in the following areas (see Figure 2.3-2):

+  Cabanatuan City will have the full functions of a primary trade
center and education center with higher education institutions.
it will be urbanized rapidly as a sub-regional center. At present,
45% of the city area has already been urbanized.

+ Strategic points for traffic are al Gapan in the south and San
Jose in the north.  Both will be further urbanized as major urban
areas with sub-regional business and service centers and
sub-regional educational and industrial facilities. San Jose City,
a gateway o Cagaﬁan Valley Region, will be urbanized as a
trade center for neighboring areas.

« There is a plan to relocate the capital facilities of Nueva Ecija
province to Palayan City. This will lead to the rapid growth of
this city, which is also a gateway to Aurora Province. it is
planned to be developed as a major processing center for
agricultural goods.

The future land use map, Figure 2.3-3, is based on the plan prepared
by Municipal and Gity Governments concerned.
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FIGURE 2.3-3 FUTURE LAND USE MAP
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Urban Expanston Trends in the Main Municipalities along the Study
Road

Urban Expansion of Plaridel

Plaridel is envisioned as the nucleus of a major growlh corridor in the
southern part of Bulacan province. This trend is projecied based on
the future land use plan of Plaride! and the Provincial Physical
Framework Plan of Bulacan. As shown in Figure 2.3-4, setilements
are expected to expand towards the proposed industrials estates and
towards Guiguinto in the south, Malolos in the west, and Pulilan in
the north, This expansion were seen as a result of a natural
rural-urban migration triggered by economic growth rates in the urban
centers and industral estates. Pulitan for example, from being a
secondary urban center is projected to become a major urban center
by the year 2007. Malolos and Guiguinto on the other hand, are the
sites of two (2) future major development projects namely the, (i)
Butacan Central Bulk Water Supply Project (BCBWSP) and (i)
Manila-Clark Rapid Railway Systems. These two projects will cause
a rapid increase in population, not only in the municipality, but also
towards other growth areas such as Plaridel. Malolos, as the seat of
the provincial government, will always be a site for urban expansion.

Bl river

Plaride!
=

Industrial
Estade

industrial
Estate

Guiguinto
Tabang

FIGURE 2.3-4 URBAN EXPANSION OF PLARIDEL




Urban Expansion of Balivag
Baliuag in itself without the influence of other growth areas, has been
considered as a rapid economic growth center, given its strategic
location and extensive commercial development as shown in Figure
2.3.5. The expansion of settlement is therefore expected to be
towards Pulitan, a candidate of becoming a major urban center and
three other growth areas which are projected to develop from a
medium town Non-Central Places {Bustos, San Rafael, and San
lidefonso) in 1995 to secondary urban center by 2007. As
previously mentioned, Pulilan Is classified in the Provincial Physical
Framework Plan of Bulacan as a center with high development
potential. The Cruz-na-Daan 100MVA-230KV Substation Project is
proposed 1o be located in San Rafael. These two projects are
included in the province's list of future major development projects.

To San lidefonso

Baliuag

Urban —

Center

FIGURE 2.3-5 URBAN EXPANSION OF BALIUAG




Urban Expansion of Gapan
Gapan is presently classified as a Secondary urban Center in the
Provincial Physical Framework Plan of Nueva Ecija since it provides
secondary level of socio-economic fagilities such as banks, shopping
center, colleges and other related amenities as shown in Figure 2.3-6.
The urbanization trend is expected to go towards the northeas! to
Pefiaranda, westward to San Isidro, northward to Cabanatuan City,
and southward to San Migue!, Bulacan. However, untike Cabanatuan
City and San Migue! which are already medium to highly urbanized,
growth towards San Isidro and Penaranda is not expected to be fast.
At present, the area Is classified as “highly restricted agricuitural land®,
which means that these areas are not eligible for conversion to
non-agricultural uses such as commercial or industrial  use.
Although San Miguel Butacan is projected to become a major urban
center by the year 2007, its physical distance from Gapan will slow
growth along this corridor.

ToCabanatuan

Penaranda River .

FIGURE 2.3-6 URBAN EXPANSION OF GAPAN




Urban Expansion of Cabanatuan City

Cabanatuan City is the only place in Nueva Ecija which is classified
as a Primary Urban Center.  As such, growth is expected to expand
from this large town towards the proposed industrial estates in
Bakod-Bayan, Cabu, Macatbong, and Bagong Bubay (all located
within Cabanatuan City) and towards the northeast to Palayan City,
northwest to Tatavera, and southwest to Sta. Rosa, see Figure 2.3-7.
The majority of future major development projects in Nueva Ecija are
concentrated in Cabanatuan City. Some of these are the installation
of the Level 3 Water Supply System, power lines by NAPOCOR, and
Solid and Liquid Waste Management facilities. Palayan City is
presently classified as a small town but is expected to catch up by its
proximity to Cabanatuan City and as a resuli of the proposed transfer
of the Provincial Capitol and other regional government and private
offices from Cabanatuan City to this City. It is envisioned as the
catchment for the north-eastward expansion of Cabanatuan City.
Compared to Sta. Rosa, Talavera can be expected to have greater
potential for rural-urban transformation as indicated in its share in its
urban population change, which at 22%, is the largest among the
municipalities and cities of Nueva Ecija, even greater than
Cabanatuan City {16.9%).

Palayan Cily

Cabanatuan
Urban
Center

~—a Industrial

Estale

Indusirial
Estate

FIGURE 2.3-7 URBAN EXPANSION OF CABANATUAN CITY
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Urban Expansion of San Jose City

San Jose City is categorized as a Secondary Urban Center, but is
projected to have a greater share in urban population change than
Cabanatuan City by the year 2002 according 10 Provincial Physical
Framework Plan of Nueva Ecija, 1993. Growth expansion is expected
to go eastward as a proposed agro-industrial estate and residential
development areas, southward as an extension from the Cabanatuan
City Urban Center, westward to Sto. Nifio because of the proposed
residential development plan, see Figure 2.3-8. In the northern
most municipality of Nueva Ecija that is Carranglan, and other
provinces in the Cagayan Valley, rural-urban transformation may be
triggered by the construction of the proposed Dalton Pass Eastern
Alternative Road in the near fulure.

To Cagayan
Valley

Residential

Expansion

San Jose
industry
Estale

ToCabanatuan

FIGURE 2.3-8 URBAN EXPANSION OF SAN JOSE CITY




2.3.3

Development Plans

BO-DT! (Board of investment of the Depariment of Trade and
Industry) prepared the Central Luzon Development Plan in 1995 with
the cooperation of JICA. The plan provides the conceptual
framework for public investment in basic infrastructure improvements
as well as effective development and implementation of measures for
promotion of private investment.  The development strategy, which is
classified into agriculture, industry, tourism and trade, has been
estabtished for each sector on the basis of status analysls.

For the agricultural sector, five strategies were proposed, including
those for enhancement of productivity, promotion of sustainable
agriculture, effective utilization of primary products, livestock industry
improvement, and agrarian reform.

in the industrial sector, a development strategy was proposed for
three areas of development, international strategic alliances,
inter-regional, and intra-regional. As a country and product specific
strategy, it was considered necessary to promote agriculture and
resource-based, consumer, and industrial products. Subic and Clark
international airports and Subic Free Porl are located in Region HI,
and are equipped with facilities sufficient to act as a service and
distribution center not only for the Philippines, but also for the
Southeast Asian region. Industrial and service areas will develop
and expand around these facilties. The plan also proposes
expansion of indigenous resources. This will include creaticn of
domestic markets, specialization and subcontracting as well as
building institutions to achieve these purposes.

Tourism and trade

Luzon has tourism, including sightseeing and vacation areas, in the
Northern Luzon mountain circuit, the Manila Bay touring circuit, and
the Western Luzon resort belt. The development strategy was
established mainly on these elements. The strategy for trade and
related services considered it important to generate producer and
primary wholesaler (collector and intermediary), secondary wholesaler
{distributor to retailer), and retailer and consumer systems and to
establish tie-ups between trans-shipment between the North and
Metro Manila and tourism.

In order to enhance the productivity of the land and to promote:
appropriate agriculture, improvement and development of the
infrastructure is essential. - It is necessary to strengthen the
distribution systemn while establishing a tie-up with production

activities. Productivity should be improved through a strengthening -
of tie-ups among industries, to create regional markets, to reduce
production costs, and to decrease gradually the assignment of .
distribution functions to Manita.

_36_



In Bulacan province, plans for the future established by government
or municipal units Include the development of an industrial complex
covering five municipalities: Balagtas, Pandi, Plaridel, Guiguinto, and
San Rafael. In Nueva Ecija province the plans cover two cities, San
Jose and Cabanatuan, and lwo municipalities, Sanla Rosa and

Muioz.
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ROAD NETWORK
The Pan-Philippine Highway
Construction of the Highway

For the Phitippines, being an archipelagic nation, the construction of a
trunk road running through the major islands such as Luzon, Samar,
Leyte and Mindanao was essential and long-cherished lo attain the
national targets, namely, regional development, industrial growth,
preservation of peace and order, national unification, elc. The Pan-
Phitippine Highway was proposed as such a road functioning as an
artery interconnecting Cagayan, Bicol, eastern Visayas and eastern
Mindanao regions and linking them to the commercial and industrial
areas in central Luzon with Metro Manita being a huge consuming area
in order to promote the industrial development in the said regions and to
secure peace and order In areas like northern Luzon and the eastern
Mindanao.

The Pan-Philippine Highway construction plan was initially formulated in
1966. The originat plan was for the construction of a 3,480 km. fong road
from Lacag City in northern Luzon to Zamboanga City in southwestern
Mindanao, including improvement / upgrading of 2,503 km. of existing
road, new construction of 488 km. of new road, construction [/
replacement of 450 bridges and construction of 2 ferry routes.

Of the planned road, the section from Aparri to Davao Gity with a length
of about 2,100 km. was selected as Phase 1 of the Pan-Philippine
Highway construction project and its construction was started in 1969
with financial assistance from Japan. The major components of the
Phase 1 were pavement construction of road sections of 1,481 km. in
total tength (796 km. in Luzon island, 246 km. in Samar Island, 159 km.
in Leyte Island and 280 km. in Mindanao Istand) and construction of 234
bridges and 2 ferry routes. The project was divided into many small
contract segments with lengths varying from 2 km. to over 10 km. and
the construction was undertaken by local, mainly small, contiaciors.
The completion years by section are as follows:

Cagayan Valley Road (Luzon section, north of Manila) : 1979
Manila South Road (Luzon section, south of Manita) @ 1978
Samar Leyte Road {Samar and Leyte section) : 1979
Surigao-Davao Road (Mindanao section) : 1978

The Pan-'Philippine Highway is also known as the Philippines—Japan
Friendship Highway because of Japan’s participation in financing.

After the completion of Phase 1, the section from Laoag City to
Altacapan with a length of about 210 km. was planned to be improved as
Phase 2 of the Philippine-Japan Friendship Highway. This section
branches off the Phase 1 road south of Aparri and is connected to the



Manila North Road at Laoag Cily. The construction of this section was
started in 1882 and completed in 1994.

Table 2.4-1 shows the geometric slandards of the Pan-Philippine
Highway and Figure 2.4-1 shows lypical cross-sections.

TABLE 2.4-1 GEOMETRIC STANDARDS OF THE
PAN-PHILIPPINE HIGHWAY

Terraln )
____ Flat Roliing  Mountainous
Design Speed (km / h) 80100 6080 40 - 60
No. of Lanes 2 2 2
Carriageway Width {m) 6.7 6.7 6.7
Shoulder Width {m) 25 2.5 1.0
Minimum Radius (m) 220 - 350 120 - 220 50-120
Maximum Grade (%) 4-3 54 7-6
INTER-URBAN SECTIONS :
" 11.70m.
250 o §70 . 250
{Shouides) {Shouider)
l ROAD RIGHT-OF-WAY = 30.00m l
URBAN SECTIONS
URBAN S
*- 15.00 - 18 90m.
:'510:330 300-350 ‘ 520 L 300-350 150-200
{Sewalk) (Shoukder) ] ‘ N l {Shodkder) [ i)

"\

ROAD RIGHT-OF.WAY = 18,00 ~ 1800m.

" FIGURE 2.4-1 TYPICAL‘CROS‘S-SECTION OF THE PAN-PHILIPPINE HIGHWAY
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Rehabilitation of the Highway

After 10 to 15 years of its completion, the Highway has suffered from
various structural problems such as progressive pavement deterioration,
damage to bridges, slope failures in the mountainous sections as well as
functional problems such as traffic congestion in the urban sections.
This is due to the following factors:

« The pressing need at the time of construction was to complete the
whole section as soon as possible within the limited budget
appropriated under the then economic conditions, making no
allowance for taking (adequate) slope prolection measures,
construction of bridges to withstand unstable rivers and the like.

« Rapid molorization after the completion of the Highvéay with the
economic development resulted in remarkable traffic growth and
passage of overloaded vehicles.

+ Maintenance operation was insufficient and improper. Especially for
pavement, i was often found that its service life passed without
proper rehabilitation which would have eftectively prolonged the life if
carried out in a timely fashion.

» The Highway is situated in a severe natural environr_nént such as
steep topography, fragile geology, heavy rain, etc. and often hit by
natural calamities tike typhoons, earthquakes and volcanic eruptions.

In view of this situation, several feasibility studies on the rehabilitation of
the Highway were conducted after the middle of the 1980s, ang
according to the findings of those studies, rehabilitation projects have
been implemented since the early 1980's to the present.

Upgrading of the Highway

Recently, the economic growth of the country has resulted in a sharp
increase of road traffic demand in and around Metro Manita influenced
areas and regional growth cities. Moreover, as the economy developed,
road users have statted 1o pay more attention to the functional
serviceability of the facility rather than its physical ‘condition. The
acceptance level of congestion and service of the Highway has been
raised as the economy developed. Therefore, the Highway is now
required to be upgraded in terms of serviceability and functionality to a
high standard.

Figure 2.4-2 shows the major cities along the Highway, and Table 2.4-2
shows the population and area of those cities. Judging from the present
traffic condition and population, the sections of the Highway which may
require upgrading are considered as follows: ‘



Sections under this Study
- San Jose
- Cabanatuan

Section to be upgraded
- San Pablo

- Calbayog

- Tagum

- Davao

Section where the Highway has been bypassed
- Tuguegarao

- Lucena

Naga

Legaspi

Tacloban

] i ]
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2.4.2

(1)

()

EXISTING ROAD NETWORK
Road classification

Roads in the Philippines are classified by two kinds of criteria; the
administrative classification and the functional classification.

Under the administrative classiﬁcation. roads are classitied into the
following five categories:

National Road
Provincial Road
City Road
Municipal Road
Barangay Road

Nationa! roads are administered and maintained by the National
Government and the rest by the respective Local Government Unit.

DPWH has established a functional classification as follows:

— Arterial Road -T— North-South Backbone
(Country's backbone roads)

National Roads - L~ East-West Lateral

(and Major Provincial ' (Arterial roads which
Roads) effectively inter-connect

N-S backbone)

| Other Roads of Strategic

Imporiance

{Arterial roads which
strategically connect urban
centers not covered by the
above two roads)

— National Secondary Road (all other national
roads not classified as an arterial road)

in addition lo the above, there are expressways which are operated by
the privale sector.

Road Extension in Region Hi

The road extension by type of pavement and a road density in Region Ii
are shown in Table 2.4-3. '

There are 1,718 km of national roads of which 90% were baVed in
Region Ill. Butacan Province has 263 km. of national roads with
pavement ratio of 95%, whereas Nueva Ecija has 455 km. of national

,'_44ﬁ
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(3)

roads of which 82% were paved. The road densily of national roads in
Region 1)l is 0.15, whereas that of Bulacan and Nueva Ecija Provinces is
0.12 and 0.16, respectively. The pavement ratio and road density of
national roads of the country is 56% and 0.19, respectively, thus Region
It as well as two provinces of Bulacan and Nueva tcija has higher
pavement ratio, bul lower road density than the national average.

The pavement ratio of provincial roads is still very low, particutarly in
Nueva Ecija Province, compared with the national roads. Other ctasses
of roads have also very low pavement ratio.

Existing Rozad Network
The arterial road network together with other major transportation

facilities in Region 1l is shown in Figure 2.4-3. Major road network
consists of the following roads:

Expressway - North Luzon Expressway

North-South Backbone  :  Pan-Philippine Highway
Manila North Road

East-West Lateral - lba — Tarlac -~ Cabanatuan - Palayan
Road

Other Road of Strategic

Importance . Gapan — San fFernando — Olongapo

Road
Dinalupihan - Balanga - Mariveles
Road

Dinalupihan — Angeles Road
Olongapo — lba — Pangasinan Road
Tartac — Pangasinan Road

San Jose — Pangasinan Road
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24.3

Future Road Network

There are four proposed major road projects in Region Ilf as follows {see
figure 2.4-4):

Sierra Madre Highway / North Luzon Expressway Easl

Sierra Madre Highway was proposed by lhe Master Plan Study for
Central Luzon Development Program. The proposed alignment starts at
C-5 in Metro Manila, goes towards north, running almost parallet to / and
10 to 20 km east of the Pan-Philippine Highway and ends al San Jose
City. It traverses on the foot of the Sierra Madre Mountains.

It is also called as North Luzon Expressway East (NLEE) which is
proposed to be furlther extended up to Bayombong in Region .

Rainbow Highway
This bighway was proposed as an Intra-Regional Artery Establishment
by the Master Plan Study for Central Luzon Development Program. The
highway is intended to strengthen links between key urban centers, and
provide the shortest link between the Subic Free Port and the Clark

International Aviation Complex and extend further to Cabanatuan City
and Palayan City.

North Liizon Expressway Extension

Theexisting Norlh Luzon Expressway was proposed to be extended in
the north up to San Fernando, La Union and in the west up to Lingayen,
Pangasinan in Region | in order to strengthen the transport linkage
between Region | and Metro Manila.

Dalton Pass Road

The existing Pan-Philippine Highway passes through the natural
disasler-prone area and is expecited to be damaged to the extent of
lraffic interruption which would isolate Region If. In order to provide the
alternative route for the Pan-Philippine Highway, this road was proposed.
It starts at San Jose City and ends at Aritac in Region }.
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PART I
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3.141

3.1.2

CHAPTER 3
ROAD CONDITION SURVEY AND OBSERVATION

ROAD CONDITION

The present condition of the Study Road, such as the geometric
alignment, roadway cross-section, intersection geometry, pavement
condition and roadside friction, were surveyed by the visual
inspection 10 assess the serviceability of the Study Road as shown
in Figure 3.5-1. The survey resulis are presented in Appendix 3.1-1
with the formats used for the road condition survey, and summarized
hereunder.

Geometric Alighment

The geometric condition of the Study Road was inspected by visual
observation referring the topographic maps prepared under the
previous study, and found generally acceptable in accordance with
the geometric design standard of the Philippines, excepl a few
section mentioned below,

+  Vertical Alignment

A section between San Rafael and San lldefonso carries a
vertical grade of 6% which exceeds the allowable maximum
grade of 4%.

This grade was found to be one of the causes for reducing the
running speed of vehicles on the road.

» Horizontal Alignment

Several sections were observed to have below the allowable
horizontal radius of 220m. These include sections from Plaridel
to San Niguel, Talavera suburban area and sections after San
Jose urban center.

These small radius, below the standard, were assessed as a
severe hazard in maintaining the smooth running speed,
resulting in breaking the stable flow of vehicles fleet.

Roadway Cross Section

The cross sectional elements of the roadway, including the width of
the carriageway, shoulder and sidewalk, were measured to oblain
the data for traffic analysis and to examine the possibility of roadway
widening. : - o
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314

Figure 3.1-1 graphically shows the typical cross sections at Plandet,
Gapan, Cabanatuan and San Jose Cities where the present traffic
congestion was assessed over an acceplable level of road users.

The survey results as mentioned revealed that the Study Road has
the road standard only as a collector road in urban / suburban area,
despite the initial objection thal the Pan-Philippine Highway shall
play a rote as the principal arterial highway in the couniry.

+ Carriageway

At the most sections throughout the Study Road, the carrtageway
width is 6.7 m. {3.3bm x 2} for both directions, excep! some
urban sections such as San Jose urban center where the road
has been widenad.

¢ Shoulder

Shoulder widths vary from 1.5m to 4.0m which are presently
utitized for several purposes, such as parking areas, stopping
areas for loading/unloading, travel ways for low-speed vehicles,
spaces for residents daily activities, efc..

e Sidewalk

No sidewalks were provided in the most sections, except a very
few section in the wurban centers such as Gapan and
Cabapatuan.

intersection Geometry

The geometry and configuration of intersections were surveyed 1o
obtain data usefu! for traffic congestion analysis at the major 12
intersections selected among 35 intersections in a whole stretch of
the Study Road. The survey results are presented in Appendix 3.1-1,
and summarized in Table 3.1-1.

it was observed that intersections were a major cause of traffic
congestion throughout the Study Road, due to heavy traffic volume
not only on the Study Road but also on the intersecting road, and no
provision of additional tanes such as exciusive lanes for turning
movements.

Roadside Friction

A roadside friction was termed to express a condition of utilization of
road shoulders in order to evaluate “obstruction degree” for through
traffic, as follow.



High (H) - Almost all parts of shoulder are used as parking
areas and loading/unioading areas, thus through
traffic is severely affected.

Medium (M) :© Jeepneys and tricycles stop on the shoulder for
loadingfunloading of the passengers, thus obstruct
through traffic flow on spots.

Low {L.} - Shoulder width is wide enough to provide a clearance

for through traffic, thus through traffic can flow
smoothiy.

The observation were made for the intersection to evaluate the

smoothness of through traffic flow. The resuit is presented in Figure
35-1.
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3.2

BRIDGE CONDITION

Fifty (50) bridges along the Study Road were inspecied to assess
the present structural condition which were rated to the following
three(3) calegories:

Class A Main structural components of a bridge are
seriously deteriorated or substructures are
observed unstable, thus urgent replacement
or major structural repairs are judged needed.

Class B : Deterioration of structural members are not
so serious that minor repair can be applied,
thus timely repairs are judged necessary.

Class C: Structural condition of a bridge is fair, thus
proper maintenance is recommended.

The result of inspection including rating and recommended repair
works, are presented in Appendix 3.2-1.

The number of bridges under each class are:

Raling Numbers of Bridges
Class A 6
Class B 37
Class C 7

Tolal 50 Bridges

Table 3.2-1 shows six(6) bridges classified as Class A with lhe
recommended countermeasure works.
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EXISTING ROAD RIGHT-OF-WAY

Cadastral maps which define the extenl of road right of way were
obtained from respeclive cities and municipalities and summarized
as shown in Table 3.5-1.

TABLE 3.5-1 ROAD RIGHT-OF-WAY

Cities / Municipa'ities L | ROW(m)
(1) |Plaridel I
(2) |Balivag o | 150
(3) | San Rafae! - 150 -20.0
{4) | Sanlidefonso o 20.0
{5) SanMiguet 15.0
(6) | Gapan B 15.0-20.0
(N Sta. Rosa _ 15.0 - .25.0
(8) [ Cabanaluan o 20.0
(9) | Talavera - 15.0
(10) | Munoz 15.0 - 20.0
{11) | San Jose 15.0 - 30.0

Source . Cadastral Maps

In sections where no cadaslral maps were provided, the width of
road right-of-way was judged from the road shoulders as presented
in Figure 3.5-1.

OBSERVATIONS ON FACTORS AFFECTING TRAFFIC FLOW

Followings are the ohservations on primary factors affecting traffic
flow:

(1) Mixture of low speed vehicles
- jeepneys (frequent stopping)
- tricycles (slow moving and stops at anywhere)
- unorderly movements of these vehicles

{2} Side friction
- narrow shoulders
too many crossing/access roads
- irregular parking of vehicles
Hlegal establishments or vendors within shoulders or R.O.W.
no sidewalks

(3} Inlersections
- no traffic signal .
- no exclusive lanes for turning vehicles

{4) Access Roads

- many access roads at short interval
- N0 access control



{5) Geomelry of road alignment
- substandard vertical and horizontal alignment {only limited
sections)
- narrow and irregular shoulder widlh

(6} Natural Hazard
- flooding

Among these factors observed, the most sericus problem is low
speed vehicles mixed with ordinary vehicles in a group of platoon.
These low speed vehicles such as jeepneys and tricycles can run
with a speed of 20 to 30 km/h only. Moreover, they stop frequentiy
and anywhere for loading/unloading of passengers. From the
observations, the followings are considered to be studied to remedy
the situations.

« Provision of an exclusive lane to segregate low speeds
vehicles from a carriageway of the of the Highway.

+ Enforcement that tricycles shall not allow to run on the
Highway. (instead, roads parallel to the Highway for
tricycles are needed)

+ Enforcement that jeepneys and tricycles shall stop only at
designated spots for loading/untoading of passengers.

The side friction along the Highway is also a serious hazard for
traffic flow, particularly in urbanized areas. As mentioned above,
several causes were observed. From the observations, the
followings are considered to be studied to remedy the situations:

« Provision of wide shoulders and sidewalks

« Enforcement that illegal establishments and vendors within
ROW shall be removed ‘

+ Enforcement that parking on shoulders shall be prohibited.

Frequent flooding also affected the traffic flow on the Study Road.
The causes of flood are listed as follows:

» Qverflowing of river or canal caused by heavy rain
« Poor drainage system

The flood survey was done along the Study Road and along the
expected bypass routes by interviewing nearby residents. Results
of the flood survey are summarized as follows:

»  Floodings, particularly in the years 1975, 1978, and 1998
were caused by overflow of the Pampanga River and Angat
River. : ‘

+ Areas between Sta. Rita and San Miguel has never been
fiooded since 1975 because of Bustos Dam.
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3.5

+ In lhe area around the San Miguel Bypass, small flooding
accurs because of the lowest tand and the poor irrigation.

+ The area around Sta. Rosa experienced flooding in 1998
due to the overflowing of Pampanga River.

It was observed that bypass routes may be more advisable in the
east side in the above areas because the east areas are higher in
elevation than those on the side.

SUMMARY OF ROAD CONDITIONS OF STUDY ROAD

The existing conditions of the Study Road and the results of traffic

analysis (see Chapler 4) are summarized and presented in Figure
3.5-1.
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CHAPTER 4

PRESENT TRAFFIC CONDITION SURVEY
AND ANALYSIS

4.1 TRAFFIC SURVEYS CONDUCTED

The following five kinds of traffic surveys were undertaken:

Type of Traffic Survey  No. of Stations Survey Duration
"Roadside Traffic Count & 7 12 hours from 6:00 AM {o 6:00 PM

Survey for 2 conseculive days.
Cintersection  Traffic 8 12 hours from 6:00 AM to 6.00 PM

Count Survey for 2 consecutive days.

Roadside OD Survey 5 12 hours from 6:00 AM to 6:00 PM

for 2 consecutive days.

Axle L.oad Survey 2 12 hours from 6:00 AM to 6:00 PM
for 2 consecutive days.

Travel Time Survey 3 Routes 3 times a day {morning, noon &
evening) far 2 conseculive days.

Location of survey stations is shown in Figure 4.1-1. The field survey
formats used are presented in Appendix 4.1-1.

4.2 AADT ALONG THE STUDY ROAD

Results of the roadside traffic count survey and the intersection traffic
count survey were converled to AADT utilizing expansion factors
developed by DPWH. Survey results are attached in Appendix 4.2-1.

AADT along the Study Road is sumimarized in Table 4.2-1 and
graphically presented in Figure 3.5-1 in Chapter 3. Peak hour ratio and
directional distribution of traffic are also shown in Table 4.2-1.

AADT of 4-wheel vehicles or more varies from 8,300 (San Miguel
Bypass) to 26,100 {Cabanatuan Urban Section), except outside San
Jose Urban Center where traffic volume drastically reduced to about
3,750.

Tricycle traffic is very heavy in Gapan Urban Section (9,200 to 15,400
per day), Cabanatuan Urban Seclion (15,400 to 24,200 per day), San
Jose Urban Section (25,200 to 27,500 per day) and Talavera Urban
Section (12,300 per day).
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44

The heaviest AADT was observed at Cabanatuan Urban Section
(48,300 per day), followed by San Jose Urhan Section (39,100 per day).

The peak hour ration (maximum hourly traffic volume / AADT x 100)
ranges from 6.4% to 10.5%. The directional distribution of traffic
(heavy traffic direction) is almost the same throughout the Study Road
and ranges from 51% 1o 58%.

INTERSECTION TRAFFIC

Directional traffic movements at (he peak hour are attached to Appendix
4.3-1.

PRESENT OD MATRICES

Present OD Matrices were developed based on the roadside OD survey
results and AADT along the Study Road.

Zoning

The study area for traffic demand forecast includes the whole area of
provinces of Bulacan and Nueva Ecija and the part of Pampanga
Province. Surrounding areas of the study area were included as
outside of study area. The study area was divided into traffic zones on
the basis of boundary of municipality. Municipalities along the Study
Road and the proposed bypass routes were divided into smailer traffic
zones on the basis of Barangay boundaries. Finally the study area and
surrounding area were divided into 138 traffic zones (refer to Appendix
4.4-1).

Link Network

The link network was prepared on the basis of the existing road network
and traffic zones. The link network is composed of 204 nodes of which
138 are the ones as zone center and 66 are the dummy nodes and 274
links of which 8 are dummy links (refer to Appendix 4.4-2).

Kinds of OD Matrix
The following OD matrices were prepared:
i} Vehicle OD Matrices

Carftaxilfjeep/pick-up/van
Jeepney

Bus

Truck

Tricycle

e ©® » ¢ @
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i}y Passenger OD Matnx

i)

L}
.
*
L}

Carftaxifjeep/pick-upfvan
Jeepney

Bus

Tricycle

Commodity OD Malrices

The following four calegories of commodity OD matrices were
estimated:

a » a2 »

Agricultural Products
Manufactured Products
Mineral Products
Construction Malerials

Procedure of Preparation of OD Matrices

(1

Vehicte QD Matrices

The procedure for preparation of present OD matrices for type of
vehicle is shown in Figure 4.4-1.

OD volumes of the OD pairs passing the survey stations (KNOWN
0OD) are obtained from the survey dala, while those not passing any
survey station (UNKNOWN CD} are estimated by the foliowing
methods:

{1

(i
(iii)
(iv)
{v)

{vi)

KNOWN CD is oblained from the roadside OD survey data.

The OD Trip Mode! of gravity type was developed by multiple
regression analysis using KNOWN OD as objective variable and
population of origin and destination zones and travel time as
explanatory variables.

initial volumes of UNKNOWN ODs were calculated applying the
above model.

0D volume was assigned to the road network to get the traffic
volume on each link.

Traffic volume data on as many links of the network as possible
were obtained from various sources. These volumes were used
as CONTROL VOLUME.

The assigned volume calculated in {iv) above were ccmpared
CONTROL VOLUME. If different, UNKNOWN OO0s was
adjusted and link volumes based on the adjusted OD were
re-calculated (feedback to (iv) above). This (iv) and (v) step was
iterated until the assigned volume coincides with CONTROL
VOLUME.
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(2} Private Vehicle Passenger OD Matrices

(i) KNOWN OD was obtained from the roadside OD survey resulls.

(it) Based on the KNOWN OD, average number of passengers was
obtained for each origin/destination

(i) Unknown OD was estimated by muiltiplying the average number
of vehicle OD by the average number of passengers of
corresponding origin/destination.

(3) Jeepney/Bus Passenger OD Matrices

The method for preparing the jeepney/bus passenger OD malrices
was basically same as the one of the vehicle OD matrices.

{4) Commodity OD Mairices

The same method as the one of the private vehicle OD passenger
was applied. The average load was used for preparation for

Commodity OD Matrices instead of the average number of
passengers.

Analysis of Roadside OD Survey Data

The survey data were expanded to gel the annual average daily
volume. The expansion includes (i) sample data to 12 hours total
volume, {ii} 12 hours volume to 24 hours volume, {iii) 24 hours
volume on the specific day to annual average daily volume Item. (i}
Was done based on the Traffic Count Survey results carried out
simultaneously with the Roadside OD Survey Hems. (i) and (i)
depends on the hourly variation and daily and Nationwide Traffic
Counting Program (NTCP) data.

QD Trip Model
The following form expresses QD trip moded;
)(::f = (Pl Pj)a ’1}' v

Where, X; = OD volume from zone I to zone §
P, P; = poputation of zone | to zone §
t; = travel time from zone 1 o zone j
a, y = paramelers derived from the mulliple
regression analysis based on lhe
KNOWN OD

The parameter « andy were calcutated individuatly by kind of OD.
Results of Analysis

The vehicle desire line of GD traffic volume for all vehicle types is
shown in Figure 8.3-1 in Chapter 6. The integrated OD matrix
between 68 zones is reported in Appendix 4.4-3.The average trip

distance is shown in Table 4.4-1. The vehicle lype of longest trip is
bus by 32 12km followed by car of 20.54km and jeepney of 19.45km.



4.5

4.6

As shown in Table 4.4-2, passenger cars and tricycles mostly occupy
the traffic volume of vehicte. The share of these two types of vehicle
is more than 80%. But with regard to number of passengers, jeepney
is the highest share of 42.1% followed by car of 28.5%. The average
number of passenger is 27.4 persons of bus were followed by
jeepney. The average load of commodity is 3.7ton.

As shown in Table 4.4-3. The most of commodities were lransported
by teuck. The biggist share of commodity category transported by
truck is agricultural products of 74,776 ton (35.6%) followed by
manufactured products, construction materials, 55,602 ton (26.5%)
and 47,885 ton (22.8%).

TRAVEL SPEED

The travel time survey resuits are summarized in Table 4.5-1 and
graphically shown in Figure 4.5-1.

The average travel time for the 125.9 km section along the Study
Road was 3.26 hours {or an average travel speed of 38.6 km/hr),
while the longest was 3.43 hours (36.7 km/ihr.) on the north-bound
during 4:00 to 600 PM, and the shortest was 3.12 hours (40.3
km/hr.) on the south bound during 11:00 A.M. to 1:00 P.M.

The travel speed is drastically reduced in the urban sections,
particularly in Cabanatuan Urban Section, Plaride! Urban Section
and Gapan Urban Section, where the slowest travel speed was 10.2
kmv/hr., 13.3 km/hr. and 11.9 km/hr., respectively.

The inter-urpan sections stil enjoy relatively high trave! speeds
ranging from 40 to 60 kra/hr.

AXLE LOAD

The purpose of the Axle Load survey is to obtain data to calculate
Equivalent Single Axle Load (ESAL) factors to be used in the design
of 18-kip pavements. The AASHTC method was applied to
calculate the ESAL factors.

Procedure to determine ESAL per vehicle type is shown in Figure
486-1



TABLE 4.4-1 AVERAGE TRIP DISTANCE

.._69_

. Avgrage Trip
Vehicie Type No of Vehicle Trip (l:_f;l‘;mce Distance
) I | iken Avehicie)
Carftaxifjeep/pick-uplvan | 243462 5001536 2054
Jeeprey. 83,076 1,615,517 19.45
Bus R 12520 402201 { 3212
Tricycle ~ 283,458 901,468 342
Truck _ 554784 1,457,285 28.03
Total 558,500 G,378,067 14 24
TABLE 4.4-2 TRAFFIC VOLUME BY VEHICLE TYPE(1898)
— T AvETEgE
v . - No. of """ |Passenger
chicig Type No. of Vehicle Passenger (Load)
} Share(%) (Tonnage) Share(%) | jvenice
Carllaxifjeep/pick-upivan 243,452 40.4 585570 - 2851 @ 24
Jeepney 83.076 138 866,182 421 104
8us o 12,520 21 342,703 16.7 27 4
Tricycle 263,458 43.7 263,458 128 1.0
Total §02,516 100.0 2 057,920 100 0 34
Teuck 55,984 - 209,787 - 37
TABLE 4.4-3 COMMODITY TRAFFIC VOLUME(1998)
Vehicle Type Lommoddy 1 o of Tonnages e
y Category ' - Share(%)
Agricultural Products| 2,073 242
anufactured
Products 5.953 695
Cartaxiieep/pick-up/van |Mineral Producis 166 1.9 |
[Construchion
Materials 375 .44
| Sub-Total 8.567 100.0
Agriculiurat Products 74,776 356
anufaclured
Progucts 47,885 22.8
Truck Mineral Producls 31.524 15.0
Construciion
Materials 55,602 258.5
L Sub-Total 209,787 100.0
Agricultural Products 76,849 352
Manufactured
Products 53,838 247
Total Mineral Products 31,680 14.5
Construction
Materials 55,977 25.6
Total 218,354 300.0




TABLE 4.5.1 TRAVEL SPEED BY ROAD SECTION
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The axle load distribution patterns and ESAL of weighed vehicles are presented in

Appendix 4.6-1.

4.6-1.

The bus and truck factors were developed as shown in Table

TABLE 46-4 BUS AND TRUCK FACTORS BASED ON AXLE LOAD 8U RVEY

Truck Factor
Sufvey N Bus N
i Oirection 2-Axle 3-Axte
Ol a
Stator . recot | mek | Ter |
1 1.43 0.70 6.76 1152
No. 2 . . e
2 1.53 1.42 7.55 12.41
i 068 | 051 718 | 1778 |
No. 5 e - e I
2 1.68 0.91 10.73 1061
MNotes: Bus Facior = Number of 18-0p Equivalent Single Axle Load (ESAL)/ Number of Buses

No. 2 : §an lldzfonso - San Miguel

No. 5 San Jase City - Artace

Truck Factor = Number of 18-kip Equiva’ent Sing'e Axte Load (ESALY/ Numbar of Trucks
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ANALYSIS ON LEVEL OF SERVICE

Lavel of service (LOS) analysis was made adopling Highway
Capacity Manual (HCM}, 1924 wilh modifications/adjustments to suit
the road and traffic conditions along the Study Road.

The level of service of the following two kinds of faciliies were
evaluated:

+ Two-lane Highway

+ At-grade Interseclion (assumed as signalized intersection in
analysis)

Results of LOS analysis are presented also in Figure 3.5-1 in
Chapter 3.

Road Sections {Two-Laneg)

Methodology

Measures for evaluation of level of service of 2-lane highways are
defined as follows:

«  Percent time delay (%) .. . . .. the average percent of time that
all vehicles are delayed while travelling in platoons due to
inability to pass. ,

+«  Average travel speed (km/n).

+ Ratio of the demand flow rate to the capacity of the facility.

General terrain segment and specific grade segment are analyzed in
separate procedures. The general terrain methodology estimates
average traffic operational measures along a section of highway
based on average terrain, geometric, and traffic conditions. This
procedure is usually applied to highway sections of al least 3 km. in
length. The procedure for specific guide is usually applied to
extended specific grade segment, usually with grade of not less than
3% and longer than 400 meters in length.

The level of service is determined by comparing the actual flow rate
with the service fiow rate which is obtained through the following
equation:

SF, = 2,800 (V&) X Fyx fu X fo



@

where:

SF,

(vic) , =

fo

where:

Fry

Fhv

Pcar,

Ejny,

total service flow rate in both directions for

prevailing roadway and lraffic condilions, for level

of service |, in vph;

ratio of flow rate to ideal capacity for level of

service i,

adjustment factor for directional distribution of

lraffic,

adjustment factor for narrow lanes and restricted

shoulder width,

adjustment factor for the presence of heavy

vehicles, jeepneys and tricycles in the traffic

stream, compuled as:

1/(Pcar + Pjny + Pmcy Emcy + Pmtr Emtr +
Ptk Etrk + Pous Ebus)

Piny, Pmey, Pmlr, Pirk and Pbus

proportion of cars, jeepneys, motorcycles,
motorcycles, tricycles, trucks and buses,
respectively in the traffic stream, expressed as a
decimal;

Emcy, Emtr, Etrk and Ebus

passenger-car equivalent for jeepneys,
motorcycles, tricycles, trucks and  buses,
respectively

Table and worksheet for the leve! of service analysis for the
general terrain segment are altached in Appendix 4.7-1.

Analysis on Level of Service on Road Sections

The level of service {(LOS) and corresponding traffic volume/capacity
ratio (v/c ratio) in the HCM are as follows:

Level A
Level B
Level C
Level D

Free flow traffic, v/c less th'an'0.15
Free flow traffic, v/ic 0.16 - 0.27

. Moderate traffic, vic 0.28 - 0.43

Moderate / heavy traffic, vic 0.44 - 0,64



Level £ Heavy traffic, v/ic 0.65-1.00
Llevel F : Saturation volume, stop and go

Results of analysis on LOS are shown in the Table 4.7-1. From tie
Table 4.7-1, the following features are indicated:

« The LOS at Plaridel, San Rafael, San lidefonso, and Talavera
are &,

v LOS of Inter-urban roads such as San lidefonso-San Miguel,
Gapan-Sla. Rosa and Tatavera-Munoz are classified under D.
The vic of these portions are between 0.44 and 0.53, which
means half of traffic volume capacity. .

+ It should be noted that LOS at San Jose was analyzed as B.
Where a survey station was selected at the suburban area (not
at the center of city), and it carries small number of traffic.

._’iﬁ.._
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4.7.2

(1)

At-grade Intersections
Level of Service for At-grade Intersection

Al-grade intersections were assumed as signalized intersection for
the purpose of analysis.

Level of service for signalized interseclions is defined in terms of
stopped delay. Level of service criteria are given in Table 4.7-2

TABLE 4.7-2 LEVEL OF SERVICE CRITERIA FOR S[GNALIZED INTERSECTION

Level of Service Stopped Delay Per Vehicle
(Sec.)
<50
51to 15.0
15110250
25110400
40.1t0 600
> 60.0

EifulvEel-b2

Methodology

The analysis of signalized interseclions is divided into five distinct
modules, as follows:

1} Inpul module - This analysis module focuses on the definition of
all required information on which subsequent computations are
based. It includes all necessary data on inlersection geometry,
traffic volumes and conditions, and signalization. it is used to
provide a convenient summary for the remainder of the analysis.

2} Volume adjustment module - Demand volumes are generally
stated in terms of vehicles per hour a peak hour. The volume
adjustment module converts these to flow rates for a peak
15-min. analysis period, and accounts for the effects of lane
distribution. The definition of tane groups for analysis also takes
place in this module. '

3) Saturation flow rate modufe - This module is used to compute
the saturation flow rate for each of the lane groups established
for analysis. It is based on the adjustment of an ‘ideal’
saturation flow rate to reflect a variely of prevamng condilions.

4) Capacriy analysis module - In thls module vo!umes and
saturation flow rates are manipulated to compute the capacity
and v/c ratios for each lane group and the cntlcal vic ratio for the
intersection.



5) Level -- of -- service module - Detay is estimated for each lane
group esfablished for analysis. Delay measures are aggregated
for approaches and for the intersection as a whole, and levels of
service are determined.

Saturation Flow Rale

The saturation flow rate is the flow in vehicles per hour which could
be accommodated by the lane group assuming that the green phase
was always available to the approach —i.e., that the green ratio, g/c,

was 1.00.

Computations begin with the selection of an “ideal

saturalion flow rate, usually 1,800 passenger cars per hour of green
time per lane (pcphgpt), and adjustment of this value for a variety of
prevaiting conditions that are not ideal.

S=SNffuvfoloffalrrfis

where;

frav

foo

fa

frr

saturation flow rate for the subject lane group,
expressed as a lotal for all lanes in the lane group
under prevalling conditions, in vphg;

idea! saturation flow rate per Iéne, usually 1,800
pcphgp!;

number of lanes in the lane group;

adjustment factor for lane width; 3.65m lanes are
standard;

adjustment factor for heavy vehicles in the traffic
stream,

adjustment factor for approach;

adjustment factor for the existence of a parking
lane adjacent to the lane group and the parking
activily in that tane;

adjustment factor for the blocking effect of tacal
buses stoppi'ng within the intersection area;
adjustment factor fdr area type;

adjustment factor for rig'ht turns in the lane group;
and |

adjustment factor for left turns in the lane group, or

computed as described in the following sections:



Capacity

The capacity of each lane group is computed from Eq. (2).
Cq = 51 X (glc),

if the signal timing is not known, a timing plan will have to be
estimated or assumed to make these computations.

where:
Ci = capacily of lane group or approach |, in vph:
S = saturation flow rate for lane group or appreach i, in
vphg; and
(0/Ch = green ratio for lane group or approach i.

The v/c ratio for each lane group is computed directly, by dividing the
adjusted flows by the capacities compuled above, as in Eq. (3):

Xi = V,/C|

The final capacity parameter of interest is the critical vic ratio, Xco
for the intersection. Itis computed from Eq. (4), as follows:

Xec = 2 AviS) o X [CHC-L))
where: |
Xc = critical v/c ratio for the intersection;
3. (vIS)ct )= the summation of fiow ratios for all critical lane

i groups or approaches, {;
cC = cycle length, in sec; and

L = total lost time per cycle; computed as the sum
of "start-up” and change interval lost

Level-of-service delermination

Delay assuming random arnvals - The delay for each lane group is-
found using the following relationship.



je
il

where:

o
1

9]
1

g/C=

O =
noon

BN 1 Vo) I )
0.38C- =8 - x (x{n

(X})

I ﬁJ (9)
Y (X-1)2+ (16 Xic)

average stopped delay vehicte for the lane group. in
seciveh,

cycle length, in sec;

green ratio for the tane group; the ratio

of effective green time to cycle length;

vic ratio for the lane group; and

capacity of the lane group.

__81...



Analysis on Level of Service on Intersections

Table 4.7-3 shows summary of intersection analysis on the level of
service and Figure 4.7-1 graphically shows the time delay.

All major intersections along the Study Road have an LOS of F,
excepl San Migue! Intersection which is C. The road section in
San Jose Cily area is already four-lane but the LOS has already
reached to F. It is quile clear that major intersections in urban
sections are serious traffic bottlenecks.

Minute LOS
20
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FIGURE 4.7-1 DELAY TIME AND LOS AT MAJOR INTERSECTIONS
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