2.2

2.2.1

2.2.2

TRUNK ROAD NETWORK
Development Level

Total road extension as of 1982 is 164,470 kms., and road density, is 0.51 kms/
square km. The total extension of national roads, which comprise the trunk road net-
work, is 23,782 kms. There has been active development of national roads. During
the seven years between 1975 and 1982, road extension grew 2,117 kms. {or 1.1
times}, road density increased from 0.07 to 0.08, and pavement ratio rose from 39%

to 44% {see Table 2.2.-1), -

TABLE 2.2-1 ROAD DEVELOPMENT (1975--1982)

Length Catio

1975 ' 1982 1982/ Road Density
(kms) (%) (kms) (%) 1975 1982
1975 .
National Road
Paved 8,413 ( 39) 10,465 ( 44} 1.24
Un-paved 13,252 ( 61) - 13,317 { 56} 1.00
Sub-Total 21,665 (100} - 23,782 (100) 1.10 - 0.07 0.08
Local Road
Paved 9,131 {11} - 8,995 ( 7) 0.99
Un-paved 73,634 ( 89) 121,693 { 93) 1.65
Sub-Total 82,765 (100) 130,688 (100) 1.58 0.28 0.43
Total
Paved 17,544 { 17) 19,460 ( 13) 1.11
Un-paved 86,886 ( 83) 135,010 ( 87) 1.55
Total 104,430 (100} 154,470 {100} 1.48 0.35 0.51

Source: Planning Service, MPWH

Trunk Road Network

Defining roads actuaily functioning as trunk roads a “interprovince roads with pave-
ment widths of 6.1 meters or more”, trunk roads in the Study Area are as shown in
Figure 2.2-1. h

Two trunk roads running north and south, the Maharlika Highway and the Manila
North Road, form_ the trunk road framework of North Luzon. The Maharlika Highway
services the entire Cagayan Valley, which is bordered on three sides by the Sierra

.Madre ‘Range along the eastern coast, the Luzon Central Cordillera located stightly to

the west of center and the Caraballo Mountains to the south. The Manila North Road
runs through the narrow flat land along the western coast. The Luzon Central
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2.3

2.3

2.3.2

Cordillera range located in between prevents the two trunk roads from being linked
by roads. For this reason, trunk roads in North Luzon are not yet functioning as a
network.

Trunk roads in Central Luzon are rather well developed owing to favorable topo-
graphical conditions in this region.

South Luzon, from Quezon Province southward, i's a long and narrow land with only
about 20 to 50 kilometers wide, and the sole trunk road of this region is the Mahariika
Highway, which runs through almost the center of the region.

The Maharlika Highway is also the only trunk road in Samar, where it runs along the
western coast of the island. Thete are as yet sub-standard roads on the eastern coast.

There are two trunk roads in Leyte; the Maharlika Highway on the eastern coast and
the West Leyie Road on the western coast. The latier, however, contains many gravel
sections and temporary bridges such as wooden bridges and therefore is not up to the
standards of a trunk road yet.

Although the development of trunk roads has been promoted intensively during the
past ten years or so, a full-scale road network allbwing flexible handting of emergency
situations such as traffic interruptions caused by road disasters is yet to be seen. It
might be said that only the backbone of such a network has been completed.

MAHARLIKA HIGHWAY

General Description

The Maharlika Highway, which traverses the four main islands of the Philippines;
Luzon, Samar, Leyte and Mindanao, is the most important trunk road in this country.
The Highway extends from Allacapan at the northern tip of Luzon to Davao on the
eastern coast of Mindanao, for a total extension of about 2,100 kilometers. Upgrading
of existing sections and construction of missing sections were started in 1969 under
financial assistance from Japan and completed in 1979.

The Mahartika Highway is a two-lane road with pavement width of 6.7 meters and
road shoulders of 2.0 to 2.5 meters. Portland cement concrete pavement comprises 95
percent of the Highway, and the rest is paved with asphalt concrete. Designed speed is
80 to 100 kms/hour in flat terra_i'n,' 60 to 80 kms/hour in rolling terrain and 40 to
60 kms/hour in mountainous terrain. :

In addition to the private ferry. services now operating between Luzon and Samar, a

public ferry service is also expected to start operating sometime in 1884, due to
large demand. for transport between the two islands. Connection between Samar and
Levie is provided by a bridge. Leyte and Mindanao will soon be connected by ferry;
terminals are now being constructed and operation is expected to start sometime in
1984. When this is realized, the four islands will be finally linked by car traffic.

Significance

The Maharlika Highway, which traverses the Philippines and links Metro Manila with
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major regional towns and cities, plays an extremely important role in this country, in
addition to providing a fast, reliable, safe and comfortable means of transport, the
Highway contributes to the following:

- Development of regional industries to create employment opportunities
- Land expansion for commerical and industrial use

—  Reduction of regional growth disparities

—  Stimulation of socio-economic activities in rural areas

- Discouragement of regionalism and promotion of alliance between regions

~  Stimulation of population movement to reduce over-population in specific urban
areas

—  Maintenance of public peace and order

As an index illustratihg the fact that the Maharlika Highwéy supports regional socio-
economic activities, the maodal splits of Manila-related passenger movements in the
Cagayan Valley corridor and the Bicol-Samar corridor are shown in Table 2.3-1.
The Maharlika Highway is the sole road linking the two corridors to Manita, and
hence reliance on the highway is 99 percent in the Cagayan Valley corridor and 93
percent in the Bicol-Samar corridor.

TABLE 2.3-1 ANNUAL PASSENGER MOVEMENT IN MAIN
CORRIDORS, BY MODE 1981 (x 1,000)

. Road
Economy AfC Car and Sub~- . .
Bus Bus Vans Total Rail sea Air Total
Manila-Cagayan
{Cagayan 3,905 51 1,758 5,714 - - 37 5,758
~ Corridor) ( 68) {1 { 30y ( 99) (o) ( 0) (0.8) (. 100)
Manila-Bi .
nita-Bicol 11,725 198 260 12,183 594 191 115 13,083
{Bicol-Samar
Corvidory (900 (1 (20 9%3) (5 (1 (1) (100

Source: NTPP

The following regional development projects are being implemented along the
Maharlika Highway, and the Highway provides vital support to these projects.

Cagayan Valley Region

. Chico River trrigation
. Magat River Multi-Purpose Project
e Cagayan Integrated Rural Development Project

Central Luzon

.+ Central Luzon Groundwater lrrigation Project
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South Luzon |

. Bicol River Basin lrrigation Development Project -
. Libmanan — Cabusao Integrated Area Development Project

Samar

. Samar Integrated Rural Development Project

. National {rrigation Systems improvement Project

Leyte

. National Irrigation Systems Improvement Project

In these ways, the Maharlika Highway, as the most important trunk road of the coun-
try, supports the nation’s economic development and promotes national unity and

public peace and order.

PROJECT ROADS LEADING TO BAGUIO

General Description of Baguio City

Baguio City is known as a resort and tourist town. Situated about 1,500 meters above
sea level, the City is blessed with cool weather all year round, and, moreover, only
four hours are required to drive from Manila to the City. About 515,000 tourists and
vacationers visit the City every year, of which about 200,000 are overseas visitors.
Though no accurate figures are available, it is said that the City’s population {199,000
in 1980) doubles during the summer season. '

The City is also noted for its many educational facilities, which includes 13 colleges,
16 high schools and 47 primary schools. About 50 percent of the city’s student popula-
tion are college students {five universities alone accounted for about 39,000 students

in 1981).

Another characteristics is that the city and its surrounding areas are production centers
of various vegetables. The vegetables are transported to Metro Manila for consumption.

General Description of the Project Roads leading to Baguio

The three roads leading to Baguio City, namely Kennon Road, Agoo-Baguio Road and
Naguilian Road, are subject to this Study.

Kennon Road

Kennon Road which branches off from Manila North Road at Rosario and leads to
Baguio City, extends 34.2 kms. and provides the shortest route to Mantla from Baguio
of the three roads. It is the second oldest of the thrée roads; its construction took 12
years, from 1926 to 1937. Due to topographical conditions, its road alignment is very
poor and there are many sharp curves and steep gradients. The road is also narrow, its
pavement width being only 6.0 meters and its road shoulder width, 0.5 to 1.0 meters.
The Kennon Road is a toll road, most of the income of which goes to maintenance.
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Agoo-Baguio Road

Agoo-Baguio Road which branches off from Manila North Road at Agoo and leads to
Baguio City, extends 489 kms. It is the newest of the three roads; construction began
in 1974 and ended in 1981. Its pavement width is 6.7 meters, and its road shoulders
are 2.0 to 2.5 meters wide. Road alignment of the 36 km. section near Baguio City is
poor due to topographical conditions and has many sharp curves and steep gradients.

MNaguilian Road

Naguilian Road which branches off from Manila north Road at Bauang and leads
into Baguio City, extends 47.2 kms. and is the oldest of the three roads. It was opened
to traffic in 1819, The 30 km. section near Baguio City, containing many sharp curves
and steep gradients, has poor road alignment. The road is narrow; pavement width is
6.0 meters and shoulder width is 0.5 to 1.0 meters.

Functions of the Three Roads _

The origin and destinations of traffic on the three roads are shown in Table 2.4-1,
Over 95 percent of the traffic linking Baguio City and areas to the south of Baguio,
such as the Baguio-Manita and Baguio-Pangasinan traffic, use Kennon Road. Most of
the traffic linking Baguio City and the northern part of Region |, such as the Baguio-
San Fernando, La Union traffic, are serviced by Naguilian Road. Agoo-Baguio Road
services mainly local traffic. Figure 2.4-1 shows the service area {influence zone) of
each road, and Table 2.4-2 shows traffic volume on each road by type of vehicle.

Kennon Road

Kennon Road is described as a road that supports the tourist industry of Baguio City.
Nearly all tourists and vacationers visiting the City from Metro Manila come by bus or
car on Kennon Road. Therefore, traffic on it is mostly long-distance traffic and is
categorized as an inter-regional trunk road.

Agooc-Baguio Road

Agoo-Baguic Road has light, mostly short-distance traffic and is functioning only as
a local road at present. There is little possibility in the future that the road will service
long-distance traffic coming in Metro Manila or Pangasinan. However, there are several
view decks along the Road, a golf course is under construction, and a sports center
is planned to be construcied, when these are completed, the Road will provide sup-
port to the leisure industry along the Road.

Naguilian Road

Naguilian Road has heavy truck traffic. Oil shipped to San Fernando, La Union by sea
and seafoods are transported to Baguio City via this road. Medium-distance traffic is

dominant on this road, which can be described as a secondary trunk road.
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TABLE 2.4-1  TRAFFIC MOVEMENT RELATED TO BAGUIO CITY

Unit : Veh/12-hour

_ Kennon Agoo-Baguio Naguilian _

_0 D Road Road Road Total
Baguio-M. Manila 1,222{95%) 21 (2%) 33 { 3%) 1,176
Baguio-San Fernando ‘

La Union 29( 4%) 10 (1%) 744 {(95%) 783
Baguio-West

Pangasinan 385(1.0%) - o 385
Baguio-Region 11 84(100%) - - 84
Local Movement 195 227 419 841
Total 1,815 258 1,196 3,269

Source: Traffic Survey by the Study Team condﬁcfed'in Jine, 1982

TABLE 2.42 TRAFFIC VOLUME BY VEHICLE TYPE

Unit : Veh/day

Car
g?iﬁ—up Jeepney Bus Trugk  Total
Van '
Kennon Road ‘847 169 464 308 1,815
. ( 48%) { 9%) { 26%) ( 17%) ( 100%)
Agoo-Baguioc 135 9] 6 26 258
Road ( 52%) { 35%) { 2%) { 102) { 100%)
Naguilian Road 455 403 73 265 . 1,196
{ 38%) " 34%) ( 6%) ( 22%) { 100%)

Source: Traffic Survey by the Study Team conducted in June, 1983

IMPORTANCE OF DISASTER CONTROL

Metro Manila is the great center of this country from any standpoint. The Maharlika
Highway, which traverses the country and links Metro Manila with regional towns and
cities, supports the nation’s socio-economic activities and at the same time contributes
greatly to promoting national unity: Under the current trunk road network, there are
no roads that can substitute for the Maharfika Highway and access to most regions are
provided by the Highway alone. Nevertheless, the Highway has been affected by
typhoons and heavy rains, which caused largescale road disasters and long-term traffic
interruptions lasting one to three months. However, hecause only temporary measures
and no fundamental measures have been effected against such road disasters, such
disasters are recurring every year,

Road disasters and accompanying traffic interruptions not only inconvenience road
users, but also create substantial loss to the nation’s economy. It is, therefore, essential
to effect disaster control and secure traffic on trunk road at all times.
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CHAPTER 3

PROFILE OF STUDY AREA

NATURE
Topography and Geology {See Figure 3.1-1}

General

The Philippines consist of 7,100 islands that were formed by repeated orogenic move-
ments and volcanic activities. The islands are divided into the three main groups of
Luzon, Visayas and Mindanao. Luzon is the lérgest istand and is focated furthest
narth. Visayas, composed of Samar, Leyte and other islands, is situated between the
other two, and Mindanao, the second largest island, is located furthest south.

The Sierra Madre and Cordillera Central Mountain ranges located in North Luzon
were formed 'by upheavals of the land, and the Cagayan Valley, which is surrounded by
the two ranges, was formed by a submergence of the land. The Caraballo Mountain,
located at the southern tip of the two ranges, is the northern boundary of the wide
Luzon Central Plain. On the eastern side of the plain is the Sierra Madre range, which
extends to near Lucena. There are small mountain ranges near the Camarines Norte,
and terraces and narrow alluvial land along the coastline.

South Luzon has volcanoes such as tsarog, Mayon and Bulusan, and the coastal areas
are alluvial land.

A fairly low (about 900 meters maximum) but steep mountain range runs nearly north
to south through the central area of Samar, and there are terraces along the coast.

A vift formed by the Philippine Fault divides Leyte into east and west. Other than
the narrow alluvial lands along the coasts, the island is more or less entirely mountain-
ous. The highest peak on the island has an altitude of about 1,200 meters.

The skeletal structure of the Philippine islands was formed at a relatively late geological
period (late Cretaceous and Paleocene periods). Therefore, it is mainly composed of
relatively soft, unconsolidated sedimentary rock such as sandstone, tuff, mudstone and
conglomerates, There are also a considerable quantity of igneous rock such as diorite,
andesite and basalt formed by repeated volcanic activities. The borders where ig-
neous and sedimentary rocks meet usually show strong alternation,

The Phitippine Fault runs north and south through the Philippine islands, and second-
ary faults and holds resulting from the major fault can be seen in all regions. Faults and
developed fracture zones are found in the following sections:

- the Dalton Pass section, between San Jose and Aritao;
—  the South Sierra Madre section in southern Lucena;
—  the Mahaplag- Sogod section in southern Leyte; and

—  Cordillera Central Mountain, through which the three access roads to Baguio
city runs. ' ' '
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In addition, the country’s severe climatic conditions, namely high temperature and
heavy rains, accelerate weathering of rocks. '

The combined effect of such geologically adverse factors — in other words, the high
composition of soft and unconsolidated rock, the many areas of alteration and fractur-
ing, and accelerated weathering — is one of the major causes of road disasters, especial-
ly cut slope failures, rock falls and landslides, -

Along the Maharlika Highway

The section of the Maharlika Highway subject to the Study extends about 1,530
kilometers, from Allacapan at the northern tip of Luzon to Liloan at the southern
tip of Leyte. Rough descriptions of the topography and geology of land along this
section are as follows:

— Allacapan, the terminating point of the PYHL Phase |l Project to Santiago {kms
576 + 830 — kms 327 + 700): Mostly flat alluvial land formed by the Cagayan
River. Main disasters are flooding and embankment slope scouring due to over-
fltowing rivers. A short hilly segment near kms 530 + 000 contains cut slopes
composed of tutf and sandstone, but none of these slopes show major failures,

—  Santiago to Aritao {kms 327 + 700 — kms 236 + 600): Mostly fiat alluvial land,
with a fairly steep mountainous terrain lasting about 30 kms. in the middle of
this Section Geological composition of the mountainous section is mainly tuff,
tuff breccia and sandstone, and there are a considerable number of cut slope
failures and one typical landsiide. Main disasters in the alluvial area are embank-
ment slope scouring due to averflowing rivers.

- Aritao to San Jose (kms. 236 + 600 — kms. 159 + 000): The steep and mountain-
ous segment at Dalton Pass is included in this section. Segments on both sides of
Dalton Pass are aliuvial flat lands surrounding the Sta. Fe and Digdig Rivers,
respectively Geofogical composition in this section is mainly limestone, granite,
diorite, diabase and andesite. Since these rocks are fractured because of secondary
fauits created by the Philippine Fault and are also highly weathered, cut slope
failures and rock falls occur frequently. In addition, segments along the Sta. Fe
and Digdig Rivers are scoured by the rivers at many places.

—  San Jose to Sta. Rita (kms. 159 + 000 — kms. 36 + 000} and Calamba to lucena
{kms. 51 + 200 — kms. 136 + 407): Two {2} sections pass through mostly flat
terrain consisting of the Luzon Central Plain and alluvial plains developed along
the coastline. Main disasters are flooding and scouring due to flooding of rivers.

—  Lucena to Naga (kms. 136 + 407 — kms. 433 + 750): The segment that goes over
the southern tip of South Sierra Madre, focated north of Lucena, is included in
this section. This segment is not very steep, but there are major failures of cut
slopes composed of limestone fractured by faults. This section also includes the
mountainous segment of Camarines Norte Rocks in this segment are mainly
schist, quartz, diorite, tuff and andesite, many of which are fractured by faults,
so that, there are cut slope failures, embankment slope failures and rock falls in
many spots. Other than these two mountainous segments, the section contains
only coastal alluvial plains, '
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Naga to Daraga {kms. 433 + 780 — kms. 524 + 523} Alluvial flat land. Main dis-
asters are floodings and scourings caused by overflowing of the Bicol River and
others rivers. Segments near the mayon volcano are affected by debris flow
from the Mayon,

Daraga to Matong (kms. 524 + 523 — kms, 644 + 400): Flat alluvial plains along
the coastline passes through alternately and moderately hilly terrains. Rocks in
hilly terrains are mainly tuff, and main disasters are cut slope failures, none of
which are large-scale, Coastal segments show some scouring by waves.

Allen to southern tip of Samar (kms. 663 + 814 — kms. 902 + 150): Can be
divided into the moderately hilly segment that passes through the foot of Samar's
central ranges snd flat coastal terraces segment passes atong the coast. Hocks in
the hilly segment are mainly sandstone, with some limestone, andesite, tuff, tuff
breccia and mudstone, Because these rocks are cracked, weathered or fractured
there are many cut slope failures and falis. Main disasters in the coastal segment
are scouring by waves,

Northern tip of Leyte to Mahaplag (kms. 802 + 160 — kms. 988 + 800): Mainly
ftat alluvial land along the coast. Seament near Mahaplag is hilly, but there are
only iwo or three small scale cut slope failures in this segment.

Mahaplag to Sogod {kms. 988 + 800 — kms. 1,025 + 450): Southern Leytes
steep mountainous area, Rocks are mainly sandstone, mudstone and tuff. Since
the Highway here runs along the fracture zane of the Philippine Fault, there are
many large-scale cut slop failures. Moreover, embankment slopes along this
section are built high because of the steep topography, and many of them are
scoured by surface water concentrations.

Sogod to Liloan {kms. 1025 + 450 — kms, 1059 + 877}: This section runs along
the coastline, near the base of a mountain. The land is moderately undulating
and the geological composition is mainly snadstone, mudstone and tuff, There
are many cut slope failures and falls, but none of them are large-scale.

Roads leading to Baguio

Baguio city is situated at the southern tip of the Cordillera Central Mountain, about
1,600 meters above sea level, The three roads subject to the Study all link Baguio
city with the Manila North Road.

Kennon Road

The Kennon Road runs through steep land along the Bued River. Rocks are
mainly conglomerates, andesite, diorite and granite, most of which have deve-
loped cracks or fractures. Disasters involving cut slopes are mainly failures and
rock falls, and those involving embankment slopes are mainly scrouring caused
either by the Bued River or surface and seepage water concentrations.

Agoo-Baguio Road

About half of the Agoo-Baguic road, coming in from the Manila North Road,
runs through either flat alluvial Jand or moderately hilly land and has no large-
scale road disasters. The rest of the road runs through steep mountainous areas,
whose slopes are composed of weathered or fractured sandstone, mudstone,
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conglomerates, tuff, diorite and limestone, The weakened conditions of the
rocks are causing cut slope faitures and largescale falls, In addition, embankment
slopes on the valley side are scoured due to concentrated run-off of surface
water,

—  Naguilian Boad

The Naguilian Road generally runs through mountainous land, except for some
short rotling section. Rocks seen on slopes are méinly sandstone, shale, tuff,
conglomerates, limestone and diorite. Main disasters are falls, but there are fewer
disasters on this road than on the other two access roads.

Climate {See Figure 3.1-1)

General

The Philippines is located in the tropics. The climate in the Philippines is due to its
geographical location and the different wind system that prevails over the locality, The
condition of the climate has been described in terms of the characteristics of the dis-
tribution of rainfall received in a locality during the different month of the year. There
are four cilmate types in the Philippines.

Over 50% of the rainfall is associated with tropical cyclones, The frequeney of tropical
cyclones in the Philippine. Area of Responsibility (PAR) has an average of 20 times
a year, while the frequency crossing in the Philippines has an average of 8.8 times a
year,

An average annual rainfall in the Philippines is 2416.3mm. The largest average annual
rainfatt are 4316mm. and 43680mm. at Borongan in Samar and Hinatuan in Surigao del
Sur, respectively, both of which face to Pacific Ocean and belong to the 2nd type of
climate. The highest daily rainfall was 979.4mm recorded in Baguio City on October
17,1967, In Samar and Leyte Islands, the highest daily rainfall of 387.9mm. was
recorded in Catbalogan City, whereas in Mindanao stand, 564.7mm in Surigao City.

Maharlika Highway

The route in Cagayan Valley Region {Region |1} runs mostly along the Cagayan Valley
River. This area is in the 3rd type of climate. Aparri which is located at the northern
end and Santa Fe, the southern end of the Region have high annual rainfall over
2,000mm., annual rainfalls of the rest of the Region range from 1;500mm, to
1,900mm. The monthly rainfall for the period of May to December is relatively high
over 100mm,, and under 100mm. for the rest of the months of the year. The maxi-

‘mum daily rainfall recorded at Aparri was 453.1mm., and 348.9mm. in Tuguegarao.

Santa Fe has the maximum daily rainfali record of 732.0mm.'during typhoon Aring
in November, 1980.

The route in Central Luzon Region (Region {11} passes thru the Provinces of Nueva
Ecija and Bulacan. The boundary of 1st type and 3rd type of climate is in this region,

" however, most of the region is governed by the 1st type of climate, which usually re-

cords the highest monthly rainfall in August or September and has rather clear dry
and rainy seasons. The maximum monthly rainfall recorded is 520.4mm. at San Jose
City and 3%4.2mm., at Cabanatuan City in August, The maximum daily rainfall re-
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corded at San Jose City is 424.9mm. and 311.5mm,, at Cabanat_uan City, both of
which were caused by tropical cyclone. '

Southem Tagalog Region {Region IV-A) has all types of climate. The route, from
Manila to San Pablo City which is located about 85km from Manila, passes thru 1st
type of cilmate. The section which faces to Tayabas Bay thru Lucena is located in
in the area of both 3rd and 4th types of climate. The section between Atimonan
and Lopez is located in the 2nd type of climate which usually have a high amount
of monthly rainfall during October to December. The maximum monthly rainfall
of 336.2mm. was recorded at Lucena City in October and 446.8mm. at Atimonan
in November. The maximum daily rainfall recorded was 268.6mm. in Lucena City
and 673.0mm. at Alabat weather station.

There are 2nd type and 4th type of climate in the Bicol Re_gion {Region V). Maharlika
Highway in Camarines Norte runs along the east side of peninsula and belongs to 2nd
type of climate. In Camarines Sur and Albay Provinces, the route runs almost center
of peninsula and just located on the boundary of 2nd and 4th type of climate.
Sorsogon Province belongs to 2nd type of climate. The maximum monthly rainfail
recorded was B614.1mm. in Daet and 478.4mm. in Legaspi. For the daily rainfall the
greatest record obtained were 554.3mm. and 484.6mm. for Daet and Legaspi, res-
pectively,

Samar and leyte belong to 2nd and 4th type of climate. Catarman which faces to
Pacific Ocean has the maximum monthly rainfall of 548.3mm. From October to
December it has relatively a big amount of monthly rainfall. Along the east coast of
Samar where Maharlika Highway runs, it does not show pronounced fluctuation of
monthly rainfall throughout the year. At Catbalogan City, maximum value of monthly
rainfall is 335.7mm. in November. In Leyte, there is also no pronounced monthly rain-
fall fluctuation. The maximum value of monthly rainfall at Tacloban City and Maasin
are 288.0mm, and 251.2mm,, respectively. At Tacloban City, it was recorde 127.5mm,
maximum daily rainfall, while it was 210.3mm. at Maasin.

Roads leading to Baguio

Baguio and its vicinity belongs to the 1st type of climate. There are a rainy season from
May to October and dry season from December to April. Annual rainfall in Baguio
City is 3,422mm., while Dagupan, Naguilan and San Fernando in the west coast have
annual rainfall of 2,248Bmm., 2,765mm. and 2,447mm. respectively. The difference of
annual rainfall between Baguio City and its vicinities is caused by elevations. Baguio
City has an elevation of 1,500m. above the rean sea levei while Dagupan has only
1.0m. above the mean sea level.

Ma'ximum. monthly rainfall is usually recorded in August and its amount varies from
671mm. to 817mm. Baguic City has a maximum daily rainfall record in the Philippines
and its value is 979.4mm, Dagupan City has maximum daily rainfall of 623.0mm.
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3.2.4

3.2.2

POPULATION

National and Regional Demographic Trend

For the last 20 years, the national population had increased at an annual rate of 2.9%
per annum from about 27 million in 1960 to about 48 million in 1980 as shown in
Table 3.2-1. The same table also shows that the annual rate of growth is decreasing
for each censal period from 3.1% in the period 1960—1970 to 2.7% in the period
1975—-1980. These indicate that the national population figure éontinous!y increases
at a declining rate of growth for each censal period, probably due to government
efforts to control continuols population increases in order to cope up with the gradual
uptrend of the country’s ecenomic and social development,

In terms of regional differences, within the 20-year period (1960—1980} seven regions
among the thirteen regions achieved a higher population growth than the national
level of 2.7 percent while six others had growth rates below it. The most rapidly grow-
ing regions turned out to be NCR and the regions in Mindanao while the least rapidly
growing regions is Region V111 in the Visayas, with only 1.6 percent.

Population Distribution

In 1980 the total population of the Philippines was more than 48 million with a
density of 160.3 persons per square kilometer. A major concentration of the country’s
population is observed in the two regions, the Southern Tagalog Region {R-1V) with
more than six million population and the National Capital Region (NCR) with more
than five million. Together, these two regions hold about a quarter {12 million) of the
total national population {(See Table 3.2-1}). However, the least populated regions
are Region fl, VI, 1X and X1l each having only a population of more than 2 million.
Densitywise, NCR is of course the most densely populated region with a population
density of 9,317.4 very much higher than the national level and the rest of the regions,
while the least densely populated is Region !l with only 60.9. (See Figure 3.2-1).

The above informations denote that the country is presently exhibiting an unequal
distribution of its population among the regions. Such unbalanced population dis-
tribution is undoubtedly one of the most important problems requiring serious and im-
mediate consideration in order to attain a proportional share of the country’s popula-
tion in fixed area units.

This problem is partly attributable to internal migration. These are summarized in the
following matrix table on the number of inter-regional migrants by region of origin and
destination in 1870—1975 obtained from NCSO. This table also indicates that NCR
is the most migration-gaining region having an aggregate of 263.058 migrants during
the b-year period followed by Region 1, IV and XI.

_1/ This was the latest NCSO information on migration based on the changes in the place of birth
and place of residence of the population during the 1970 — 75 period obtained from vital regist-
ration and census data. ' ’
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3.3

3.3.1

The government’s objective given in the 5-Year National Development Plan provides
two ahernative solutions to this problem: 1} the population control measures to
regulate continuous population increases and 2) the concentration of more develop-
ment projects to low-income areas in order to have a balanced economic growth
among regions so as to prevent the overflow of migrants.

ECONOMY
National Economy

From 1970 to 1975 real Gross National Product {GNP) registered a compound annual
growth rate of 6.5%. it varies from 4.9% tc 9.6% by year. According to NEDA, the
relatively high growth rate in 1973 was due to the boom in world commeodity prices
as well as the quick and responsive effort of the government to restore the economy,
Throughout the yvears 1975 to 1981 the real GNF was posted at a compound annual
growth rate of 6.0%, slightly below the componded growth from 1970-1975. From
5.8% growth in 1975 it slowly increased to 7.0% in 1977 and 1978, then gradually
decelerating up to 4.7% in 1981. This again, according to the NEDA, was due to
external influences brought about by unstable world economy and some internal
difficulties such as natural calamities. On the whole, the economy exhibited creditable
performance despite the experienced difficulties which stemmed partly from the major
reforms instituted by the government since 1972. (See Table 3.3-1 below).

By industrial sector, services dominates the country’s economy throughout the years
from 1970 to 1981. Next are industry and agriculture. The percentage contribution of
Agriculture to the national economy slowly decreases during the twelve-year period
from 29% to 25%. Service sector’s contribution also gradually decreases from 42% to
38% whereas industry increases from 29% to 37%. This means that the country’s
sources of economy slowtly shifts from agriculture to industry.

TABLE 3.3-1 NATIONAL AND REGIONAL ECONOMIC PERFORMANCE 1970—1981

{In Million Pesos at Constant 1972 Prices)

1976 1971 187z 1973 1974 1975 19768 1977Y 197a 1979 1980 1981

GHP 50035 52921 55526 6USBL 64739 68530 72718 77789 3070 8128 92609 97446
NCR 16i62 16074 18989 21393 20976 26040 27971 29959 30504
Region | 2600 2734 3036 3011 3144 3022 3181 . 3315 3634
Region L1 1421 1685 1688 1726 1809 2325 2441 2437 2691
Region ITE 4666 4528 4660 - 50i2 5556 724 7056 7500  B508
Region IV 4434 6351 6798 . 7002 9617 11795 12331 12935 . 13237
Region Y 2032 2499 2486 2494 2554 2819 3018 3277 3243
GROP  Region V1 5988 5986 6468 6477 5837 6699 7000 7331 7985
Region VII 1370 3619 3942 4036 4754 6158 6511 6794 6992
Region VI 1766 1798 2018 2002 2094 3209 2208 2272 2393
Region [X 1589 1794 1768 1937 1834 2865 3037 3248 3249
Region X 23060 2571 2758 2556 2731 3645 4068 4267 4387
Region X1 3552 3950 4ds4 4363 4587 5637 5933 6292 6335
Region X11 1768 . 1987 1866 1813 1962 803 2000 3079 3027
Philippines 53528 56076 60931 63907 67455 2797 87744 92706 96185

Hote:

l/Regional breakdown of GROP is not available.
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3.3.2 Regional Economy

The review of bast regional economic performance revealed that the different regions
“of the country showed wide variations in growth and development. Overall, more
than half of the country’s domestic output was contributed by only 3 regions:

Metro Manila (NCR) Southern Tagalog {(R-1V) and Western Visayas (R-V1). The least
economically developed regions are Regions I, VI, !X and X1, -

In terms of growth performance, Table 3.3-1 also showed that the growth in real
terms of the different regions of the country exhibited a fluctuating trend. A very
dramatic change is exhibited in some regions sspecially in the 19701975 period
showing an abrupt change from a very low growth to a very high growth while others
showed the opposite. Figure 3,3-1 shows the trend of national and regional economic
growth in the study area. '

The allocation of these indusirial sector by region as of 1981 {as presented in Figure
3.3-2) shows that NCR is characterized as an industrialized region with high share of
industry and services eontribution. Regions 1, IV and Vil have contributions coming
mostly from ‘services, moderately low in industry and very low in agriculture. The
rest are agriculiural regions with contributions coming mostly from agriculture.
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FIGURE 3.3-1 TREND OF GNP AND GRDP AT CURRENT 1972 PRICES
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< SERVICES >
‘SOURCE OF BASIC DATA . NEDA estimates on GRPD, 198l

FIGURE 3.3-2 R_EGIONAL DISTRIBUTION BY INDUSTRIAL SECTOR, 1981
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4.1

4.1.1

CHAPTER 4

ROAD FACILITIES AND TRAFFIC CHARACTERISTICS

TRAFFIC FACILITIES
Road Traffic Facilities_

Table 4.1-1 shows nationa!l road extensions in each of the Regions included in the
Study Area,

Both road densities and -pavement ratios in Regions 1, |1l and 1\V-A are higher than

‘the national average. On the other hand, both road density and pavement ration in

Region Il are lower than the national average, and the Region has the lowest level of
national road development within the Study Area. The Maharlika Highway accounts
for 62 percent of the paved national road extension in this Region and thus contributes
greatly to raising the Region’s pavement raito.

Road density in Region V is the same as the national average, while pavement ratio
is higher than the national average. The Maharlika Highway contributes greatly to
raising the level of national road development in this Region, the Highway accounts
for 24 percent of national road exiension and 45 percent of paved road extension in
this Region,

Road density in Region VII([ is the same as the national average and pavement ratio
is lower than the national average. As in Region V, the Maharlika Highway contributes
greatly to raising the national road development level in this Region.

TABLE 4.1-1 NATIONAL ROAD iL.ENGTH BY REGION: 1982

Philippine Region 1  Region 11 Region TI1  Region IV-A  Region ¥  Region VI

Mational Road -

Paved {kin) . 14,465 . 1,224 L) 1,682 1,407 651 672
Unpaved {km} 13,317 935 1,682 402 724 793 1,212
Total (km) 2 23,782 2,159 2,213 1,603 2,131 1,644 1,884
Road Density (km/km®) 0.08 G.10 .06 0.09 0.11 0.0% 0.09
Pavement Ratio {X} 44 s7 26 75 66 52 36
Project Roads

;ota] (km} - 130 368 73 286 387 396
roject Road/Hational e

R_Dad %) / ) - & i6 11 10 24 2t
Project Road/Paved _ i1 52 14 s 45 59

Hatfenal Road (%)

Soure: Planning Service, HMPHH




4.1.2

1)

2y

3)

Gther Traffic Facilities

Rail
Two lings of the Phi!ipp-ine National Railways {PNR) operate within the Study Area.

~  Main Line North (Manila — San Fernando, LaUnion) .............. 226 Kins.
— . Main Line South {(Manila — Camalig) .. ... ... i it 460 kms,
Thére is also a branch line of the Main Line North:

—  Branch Line {(Tarlac — San Josg) ... vr it e b5 kins.

The Maharlika Highway and Main Line South ‘run more or less parallel to each other
and compete with each other in South Luzon. However, rail transport is gradually
losing ground to road iransport due to the deteriorated equipment and low service
staridard of the former caused by poor managemerit and inadequate maintenance,

Sea

Figure 4.1-1 shows the locations of public ports which handle over 15,000 tons of
commodities annually. There are three (3} such ports in North Luzon, eight {8} in
South Luzon, five (5) in Samar and five (5) in' Leyte.

Most sea transport is interiistand, and intra-island (coastal) transport is quite smali,
as indicated by the fact that only 6 percent of domestic sea freight are intra-island
cargo. Mareover, among intra-island cargo, oil accounts for 98 percent of coastal
transport.

NTPP estimates that road transport can compete effectively with sea transport within

the following trip distances:

—  For passenger transports, up to 1,000 kilometers {corresponds to Manila -
Sogod, Southern Leyte)

—  For general mixed freight, up to 600 kilometers (correspond to Manila — Sor-
sogon) '

— - Less than the above distances for large volume-bulk and semi-bulk cargoes

If the mode of transport is selected along the above guide_:lihes, road transport witl
be selected for all Manila-based passenger trips within the Study Area and sea transport
will be selected mainky for cargo trips between Manila and Samar or Leyte.

Air

Figure 4.1-1 shows the location of international, trunkline, and secondary airports

within the Study Area. There are eight (8) airport in North Luzon, four (4) in South
Luzon, two (2} in Samar and two (2) in Leyte.

Reliance on air transport for either passenger or cargo transpott is extremely slight.
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4.2

4.2.1

TRAFFIC CHARACTERISTICS
Traffic Data

Execution of Traffic Surveys

The_'study covers the entire Maharlika Highway, excluding the Mindanao section,
namely the 1,637 kilometers from AHacapan at the northern tip of Luzon to Liloan
at the southern tip of Leyte, and the three roads leading to Baguio City (i.e. Maguilian
Road, Agoo-Baguio Road and Kennon Road, as listed from north to south, with
respective road lengths of 47km, 49km and 34km). The total road length covered by
the Study is about 1,770 kilometers.

The Maharlika Highway is a major trunk road that traverses the Philippine Islands from

‘north to south. Because of its extreme length, the various sections that comprise the

Mahariika Highway differ greatly in traffic characteristics. The three roads leading to
Baguio City, each of which fulfill differing functions depending on their respective
positions, also show characteristics on traffic behavior.

In order to obtain an accurate grasp of the traffic characteristics of each Study Section,
to conduct traffic analyses and estimate future traffic volumes based on such character-
istics, and to assess the feasibility of the Plan, the traffic surveys listed in Table 4.2-1
were conducied under the Study. The survey stations/routes are given in Figure 4.2-1.

Use of Existing Data

Data collected under the National Transportation Planning Project {NTPP) and
roadside traffic count statistics conducted by the Ministry of Public Works and High-
ways (MPWH) during 1978 through 1982 are used as data supplementary to those
obtained through the various traffic surveys conducted under the Study.

a) - NTPP Data

Under NTPP, which started in 1980, data on various types of traffic are being col-
lected on a nationwide basis and comprehensive traffic study covering land, sea and
air transport is being conducted. Some of the main traffic surveys that have been
executed are roadside origin-destination surveys, roadside traffic counts, bus passenger
survey and commodity surveys at ports.

b} MPWH Data

MPWH takes annual roadside traffic counts at 1,386 survey station nationwide and
also gathers data on traffic volumes, daily and monthly fluctuations of traffic volumes,

etc, with regard to trunk roads,

Zoning

The NTPP zoning and c_dding system were used in the traffic surveys conducted under
the Study. However, since NTPP uses a uniform coding system nationwide, the number
of zones — 76 medium zones and 1,548 small zones — is considerably numerous,
making it extremely inconvenient to tabulate and analyze the data collected under the
Study. Hence, the basic zones established by NTPP were integrated into several larger
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TABLE 4.2-1 TRAFFIC SURVEYS CONDUCTED

{tems Surveyed Station/Route Remarks
Survey of volume, origin- 12-hour survey.
destination and characteris- Converted to
tics of vehicles and cargo 24-hour traffic
passing through disaster volumes using
Roadside points: roadside traf-
Originﬂ' fic count results.
Destina- - Survey station and Station
tion traffic direction 1~38
Survey - Tyﬂeﬂf vehicle
- 0Origin and destination
-~ Trip purpose and
number of passengers
- Cargo type and weight
Survey of trip purpose, Same as above,
origin and destination of NTPP? data used
Bus/ pubtic transportation Station for stations 1
Jeepney (bus, jeepney) passengers: 2 8 and 6.
Passen- -
ger- = Survey stqtaoq_and Station
Survey traffic direction 7.5
- Trip purpose
- Origin and destination
Roadside Survey of number of vehi- _ 24~h2ur traffic
' ! cles passing through by . . coun
Traffic type of veliicle, traffic Sfif‘gn
Count direction and time per-
iod. )
Survey of average vehicle Kennon Read
Travel running speed on trunk Naguilian
Time roads near Baguio City. Road
Survey Manila North
Road
Survey of vehicle delay
Cause of time caused by road
Delay disasters {aspecially Kennon Road
survey rockfalls and eroded
sectians).
Survey of trafiic acci- Based on traf-
. dents caused by road fic accidents
Traffic disasters: recards.
Accident S : Kennon- Road
Survey - ‘Cause and location
of accident )
- Type of accident
- Cost of damages.
8 Survey of detours made
us/ due to road disasters:
Jeepney : .
Operation - Detour route Baguio City
Survey .

- Number of detours
made in a year

- lLoss caused by .detour

—_—37 —
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4)

zones (about 30 zones} as appropriate for each survey station when tabulating and
analyzing the resulis in order to facilitate the work.

As shown in Appendix 4-2, which gives the zoning used for this purpose.

Annual Average Daily Traffic

In order to obtain as accurate an annual average daily traffic {AADT) as possible, the
reliability of the 24-hour traffic counts under the Study was checked by comparing
the results with those of the time-series traffic counts taken by NTPP and MPWH,
and daily and monthly traffic volume fluctuations at each survey station were analyzed
based on MPWH's traffic counts taken at its seasonal stations!. AADTs for each survey
station were determined, as shown in Table 4.2-2, based on the following considera-
tions:

. At survey stations 1 through 7, traffic counts obtained under the Study coires-
pond closely with MPWH's data and, hence, are used without adjustment as
AADT's for these stations.

' At survey station 8, the traffic count obtained under the Study is considerably
smaller than MPWH's time-series data. (Although a detailed analysis is impos-
sible since there are no MPWH seasonal stations nearby, the discrepancy is as-
sumed to be due mainly to daily and monthly fluctuations and to the fact that,
since traffic volume is small to begin with, variations inevitably become relatively
large). Hence, the traffic count obtained under the Study adjusted to correspond
to the average value of MPWH's tirme-series data is used as AADT for this station.

. For Kennon Road (survey station 5), detailed tol} gate traffic counts are available.

- According to the data, there are about 1.68 times more passenger car iraffic
on weekends than on weekdays, while the volume of public transportation {bus,
jeepney} remains about the same. The average weekday traffic count is used as
AADT for this section (station) and in estimating future traffic volumes, and the
“weekend increase in passenger car traffic is taken into consideration only in the
project benefit estimation.

TABLE 4.2-2 AADT AT EACH SURVEY STATION

{UNIT: VEH. /DAY )

NUMBER
OF

TRAFFIC
SURVEY LOCATION SURVEYED AADT
STATION
1 ISABELA ’ 2,114 2,114
2 DALTON PASS 2,128 2,128
3 NAGUILAN ROAD 1,196 b, 196
4 AGOO ~BAGUIO ROAD 258 258
R0; v
5 KENNON "ROAD 1,815 1,815
& . picoL 2,314 2,314
7 SAMAR 594 594

8 LEYTE 56 134

NOTE 1/ 1 QAILY FLUCTUATION IS CONSIOERED ON PROJECT
BENEFIT ESTIMATION,

1/ *There are 56 seasonal stations nationwide, and one-week traffic counts are taken at each seasonal

station once every month.
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4,22

5)

[

Basic Orign-Destination Tables -

The origin-destination {O-D) tables are the most important source of information in
analyzing current traffic conditions and estimating future traffic volumes. The basic
O-D tables listed below were prepared in line with the ohjectives of the Study, first
and foremost, and also as valuable data for MPWH to retain for future reference. The
tables are coded and stered on magnetic tapes to allow computer analyses at a later
data,

Basic 0-D Tables- Unit
Origin-destination by type of vehicle vehicles/day
Cargo origin-destination ' tons/day
Bus/jeepney passenger origin-desiination . passengers/day
Car origin-destination by trip purpose vehicles/day

Traffic Characteristics
Nationwide Traffic Volume and Commodity Flow

a}  Traffic Volume on Trunk Roads

e No_rthern Luzon

Traffic volumes on truhk roads in Luzon, Samar and Leyte, which comprise the
Study Area, are given in Figure 4.2-2, The figures glven are average daily traffic
in 1980 based on NTPP statistics.

There are two major trunk roads — the Maharl?ka Highway ahd the Manila North

- Road — in Northern Luzon. They function as socio-economic arteries finking Metro

Manila with the Cagayan Valley and with La Union/liocos Province, respectively,
Traffic on both trunk roads varies within a range of 1,000 to 6,000 vehictes/day and
increases as distance to Metro Manila decreases.

The Maharlika nghway traverses the near center of the Cagayan Valley in a vertical
direction, running through Tuguegarao, lagan and Bayombong, the major cities of
the region as flisted from north fo south, and extending to the Dalton Pass. Traffic
in the northern part.of Cagayan valley is 1,000 vehicles/day and in the southern part,
2000 vehicles/day. Past the Dalton Pass, the highway runs through Nueva Ecija and
Bulacan and reaches Metro Manila. Traffic in Nueva Ecija is 4,000 vehicles/day and
in Bulacan, the northern gateway to Metro Maniia, is 6,000 vehicles/day.

The Maniia North R_oad traverses western Luzon along its coastline, also in a vertical
direction. It connects-the municipalities and cities located along the coastline to Metro

“Manila. Major cities along the roads are Laoag, Vigan, San Fernando and Tarlac. Traffic

in the northern area is 1,500 vehicles/day and-in San-Fernando, located at about mid-
way between the northern tip of Luzon and Metro Manila, 4,000 vehicles/day despite
the short length of this roads section. Traffic increases gradually as one goes south and
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reaches 7,000 vehicles/day in Tarlac,

b)

. Southern Luzon

The sole artery linking Southern Luzon with Metro Manila is the Maharlika High-
way. The highway runs south — southeast from Metro Manila and extends to
Matnog at the southern tip of Luzon. Traffic.is less than 1,000 vehicles/day in
Matnog but increases steadily to 2,000 vehicles/day at a point midway to Metro
Manila, to 4,000 vehicles in Lucena and to 8,000 vehicles/day in Laguna, More-
over, traffic counts of 4,000 vehicles/day were recorded at certain points in and
around Naga and Legaspi, the two major cities in Southern Luzon.

. Samar

In Samar, the Maharlika Highway runs along the western coastline of the istand,
connecting the municipalities scattered along the coastline to each other, and
traffic ranges from 300 to 600 vehicles/day. There are two access roads leading
from the Maharlika Highway to the eastern coast of Samar. Traffic on these roads
is about 200 vehicles/day.

. Leyte

There are two trunk roads in Leyte, the Maharlika Highway along the eastern
coastline of the istand and the West Leyte Road along the western coastline.
Each trunk road passes through a major city, namely Tacloban and Ormoc.
Traffic on the Maharlika Highway exceeds 2,000 vehicles/day at certain points in
and around Tacloban, located in northern Leyte, and decreases as one goes
south — about 700 vehicles/day in the central area and 200 to 400 vehicles/day
in the southern area. Traffic on the West Leyte Road is 2,000 vehicles/day at
certain points in and around Ormoc but is about 400 vehicles/day on average,

Baguio City and its Vicinity

" Trunk roads extending from Baguio City are ihe three roads that link the city

with the Manila North Road running along the western coastline — the Naguilian
Road, Agoo-Baguio Road and Kennon Road, as listed from north to south.
Traffic volumes on these roads are 1,200 vehicles/day, 300 vehicles/day and
1,800 vehicles/day, respectively. The Baguio-Bontoc Road leading out from
Baguio City in a northeasterly direction is an important part of the road network
in this area, but traffic on this road is only 500 vehicles/day.

Commodity Flow

A surplus"-deficit analysis was made under the Study in order to grasp the general flow
of commodities on a national level. Regional production volumes of selected basic
commodities obtained from various government agencies and regional consumption
volumes of such commodities estimated on the basis of census records and other
data were compared in order to analyze their supply/demand situation in each region.
Commodities with heavy flow and that are basic to the needs of the nation’s socio-
economic activities were selected for analysis. They are: rice, perishable food, sugar,
timber and cement {see Appendix 4-4 and 7-1).

—42



. Rice

Metro Manila requires the largest volume of rice, at an estimated 525,000 tons/
year, followed by Southern Luzon, at 144,000 tons/year. The largest supplier of
rice is the Cagayan Valley, at 255,000 tons/year, followed by Central Mindanao,
at 224,000 tons/year, and Central Luzon, at 165,000 tons/year. The Cagayan
Valley accounts for an estimated 40 percent of the total volume of rice sup-
plied to Metro Manila, Rice shippad out from Central Mindanao goes 1o Metro
Manila and Southern Luzon;

. Perishable Food (Vegetables)

The largest consumption of perishable food occurs, as in rice, in Metro Manila
and Southern Luzon, while Central Mindanao and Bicol are the major suppliers.
Shipments te Metro Manila are made by boat from Central Mindanao and by
truck from Bicol. Vegetables produced in Eastern Visayas are shipped by boat
to Western and Central Visayas.

Sugar

Western Visayas accounts for a major portion of sugar supply in this country.
Sugar produced in Western Visayas is shipped by boat to Metro Manila, Eastern
Visayas and Mindanao. Part of the sugar that reaches Manila is, in turn, trans-
ported to llocos and the Cagayan Valley by truck. Central Luzon is also an
important supplier of sugar to Metro Manila and the Cagayan Valley,

. Timber

Nearly all regions are supplied with timber, but consumption is by far the greatest
in Metro Manila. Important timber-producing areas are the Cagayan Valley and
Northern and Eastern Mindanao. Truck shipments from the Cagayan Valley
account for about 40 percent of the timber supplied to Metro Manila and boat
shipments from Mindanao, about 60 percent.

. Cement

Because of the fact that regions supplying cement and regions requiring cement
are located relatively close to each other and are connected by land, it is assuimed
that most cement shipments are made hy truck. Metro Manila receives its supply
of cement from llocos and Central and Southern Luzon, and the Cagayan Valley
and Bicol receive theirs from Central and Southern Luzon, respectively.
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2} Traffic Characteristics of Each Survey Station

a)

Traffic Volume and Commaodity Flow

. Traffic Volume

Sections with heavy traffic are Bicol, Dalton Pass and lsabela, where high traffic
counts of 2,314 vehicles/day, 2128 vehicles/day and 2,114 vehicles/day, respec-
tively, were recorded (see Table 4.2-3). All these three sections are part of the
Maharlika Highway in Luzon. Sections with light traffic are Mahaplag — Sogod,
which is part of the Maharlika Highway in Leyte, and the Agoo-Baguio Road.
Low traffic counts of 134 vehicles/day and 258 vehicles/day, respectively, were
recorded in these sections.

. Passenger Transport

The number of passengers transported by public transportation {bus, jeepney) is
given in Table 4.2-3. Passenger transport exceeds 10,000 persons/day in the
Bicol and Isabela sections of the Maharlika Highway and on Kennon Road. Owing
to inadequate long-distance railroad facilities and the limited number of people
that can afford cars in the Philippines, public transportation represented by
buses and jeepneys accounts for a major share of passenger transport. Hence,
these sections constitute important corridors supporting the nation’s socio-
gconomic activities which go hand in hand with the movement of people from
place to place.

TABLE 4.2.3 EXISTING PUBLIC UTILITY VEHICLE PASSENGER
AND COMMGDITY FLOW

Survey

’ POV ’
Traffic Yolume {YehiclesDav) . Passengers Conmodity

Station Car deepnay Bus Truck Total {Pass./Oay) {Ton/Day)

Isabela Sec

Dalton Pass

Ageo-Baguio

Kennon Road

Bicol Secti

Samar Secti

tion 276 543 224 571 2,114 14,049 2,527
Section 588 212 261 1,067 2,128 8,386 8,220

- Naguilian Road 455 403 73 265 1,196 8,123 . 1,404

_Road 135 9 6 26 258 < omy 53

874 - 169 466 308 1,815 13,07 1,160
on 934 532 492 356 2,314 C o 16,3% 1,492
on 217 192 46 149 594 1,293 438

Leyte Section 60 2 Fa 43 134 320 144

Source:

The Team
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b)

+  Commodity Flow

Commodity flow is by far the heaviest — 8,200 tons/day — in the Dalton Pass
section. Rice and timber are the main iterns transported from Cagayan Valley to
Metro Manila, while in other direction, processed food, gasoline, construction
materials and machinery are transported. Another major characteristic of the
Dalton Pass section is its large traffic of heavy-duty trucks. Whereas the average
weight of cargo per truck in other sections is three to four tons. In Dalton Pass,
it is 7.7 tons, or about twice that of other sections. Next to Dalton Pass, com-
modity flow is heaviest in the Isabela section {2,500 tons/day), which is also
located in the Cagayan Valley followed by the Bicol section {1,500 tons/day),
the Naguilian Road (1,400 tons/day) and the Kennon Road {1,200 tons/day).
The above sections have distinct characteristics in terms of commodity trans-
port: In Isabela section, majority are timber and rice, in Bicol section-processed
food, in Naguilian Road-copper ore and gasoline and in Kennon Road-perishable
food and construction materials.

Intluence Zone

Based on data obtained under the Study on the origins and destinations of vehicles
passing through survey stations, each section was extended to encompass its zone of
influence, as shown in Figure 4,2-4,

TABLE 4.2-4 SUMMARY OF TRAFFIC ON DALTON PASS,
LEYTE AND KENNON ROAD

_Dalton -Pass_Seckian__ Mahaplag-Sngod Sectisn _Kennen Road
Directien Direction Directian
RWorth  South  Total tiorth  South  Total Horth  South  Total
CARGD 1. Unprocessed Cereals 0 587 587 1] L) 0 [i] o 0
{intons} 5 giper Unprocessed .
Agricultural Foodstuffs 16 122 158 0 0 0 12 202 214
3. Unprocessed Agricultural
Cash Crops ] 57 57 24 ] 24 113 ) 113
4. Processed Agrricul tural
Products 185 1,039 1,221 0 ] 0 a3 0 83
5. HManufactured Foodstuff 406 191 597 0 87 g7 126 2 i28
6. Other Marufaciured Consumer
Goods 7l El 82 0 0 0 14 9 23
7. Foreskry and Mining Products 0 3,867 3,867 0 2 2 30 35 65
8. ‘Mineral 01 Products 252 4 254 0 0 0 20 6 26
9. Bwilding and Constructicn
Haterials 743 173 926 0 ¢ ] 231 13 244
10, Manuvfactured Producers Goods 174 239 163 k)] 0 31 1431 62 205
11. Empty Trucks - - - - - - 0 0 1]
12.  Unknown - - - - - - - - 59
Total .1,86? 6,343 8,220 55 85 144 771 329 1,100
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. tsabela Section

Of the 2,114 vehicles daily traffic passing through the isabela section, about 70
percent, or 1,480 vehicies, originate in the Isabela Province, This is followed
by the Cagayan Province and Metro Manila, so that this section is seen 10 service
traffic linking Cagayan, Isabela and Metro Manila. The length of the influence
zone is about 5660 kilometers,

. Dalton Pass Section

The Dalton Pass section has a very large influence zone encompassing regions
along the Maharlika Highway from the Cagayan Province to Metro Manila as well
as the Benguet and Pangasinan Provinces. its length of about 730 kilometers is
slighily shorter than the influence zone of the Bicol section, but its spread is the
largest.

. Naguilian Road

The influence zone of the Naguilian Road covers about 190 kilometers from
Benguet Province to llocos Norte Province. Most of the vehicles passing through
this section originate in Baguio, San Fernando, La' Union and tlocos. Each of the
Agoo-Baguio, Kennon and Naguilian Roads have separate influence zones and
fulfill separate functions. In other words, the Naguilian Road services traffic
between Baguio and the provinces north of Baguio, the Agoo-Baguio Road
services traffic within the provinces along the road, and the Kennon Road ser-
vices traffic between Baguio and the provinces/regions south of Baguio, especially
Pangasinan and Metro Manila.

*  Adoo-Baguio Road

The influence zone of the Agoo-Baguio Road is limited to those provinces which
lie along the road. The length of its influence zone is about 40 kilometers.

. Kennon Road

The influence zone of the Kennon Road extends from Benguet to Pangasinan and
Metro Manila, resulting in a tength of about 310 kilometers,

. Bicol Section

Of the 2,314 vehicles daily traffic passing through the Bicol section, about 90
percent, or 2,130 vehicles, originate in Bicol, which is comprised of Camarines,
Albay and Sorsogon, Of the three provinces, Albay generates the most traffic
accounting for 1,610 vehicles/day. Traffic generated in Metro Manila and Leyte
— about 85 and 60 vehicles/day, respectively — aiso pass through this section.
As a resuit, the influence zone of this section is the longest, covering 920 kilo-
maters from Metro Manila to Leyte.

. Samar Section

The major zone of influence is limited to the whole of Samar which covers
about 240 kilometers,
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+  Mahaplag - Sogod Section (Leyte)

The Mahaplag - Sogod section in Leyte has the lightest traffic, at 134 vehicles/day,
of all sections surveyed. Its influence zone, being limited to Leyte, is also small
and covers only about 1560 kitometers. Tacloban and Southern l.eyte generate
most of the traffic in this section, and the section services traffic linking the
two regions. The influence zone of this section is expected to expand to include
'Mindanao as well, when the planned ferry service between Mindanao and Leyte
is in operation in the near future.

¢)  Functional Characteristics of Each Section

An_attempt-was made to express the functionhal characteristics of the sections
by factors composed: of traffic volume, commodity flow and number of public
transportation passenger combinations. A traffic volume/commaodity flow com-
bination is used as factor 1, and the sections are grouped together according to
this factor. A traftic volume/number of public transportation passenger combina-
tion is used as factor 2, and the sections are likewise grouped together according
to this factor, Finaily, the functional characteristics of the sections are expressed
on diagram by factors 1 and 2. Figure 4.2-56 shows this process and its results.

The sections can be classified into the following five groups acoording to their
functional characteristics:

— Group 1 : Dalton Pass section

—  Group 2 : Isabela section, Kennon Road and Bicol section
— Group3 : Naguilian Road

—  Group4 : Samar section

—  Groupb : Agoo-Baguio Road and Leyte section

Group 1 consists of trunk roads with heavy commodity flow and these roads
are especially important from an economic standpoint. Group 2 consists of
major trunk roads with heavy péssenger flow and these roads are especially
important in relation to social activities. The sections and roads included in
Groups 1 and 2 are extremely important on a national as well as regional level.
Roads in Group 3 have medium commodity and passenger flow and are- next
in importance to Group 1 and 2. Groups 4 and 5 consists of roads with light
commadity and passenger flow. These roads are currently functioning as roads
servicing interregional traffic, and they support the sociceconomic activities of
surrounding provinces.
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4.3

ROAD NETWORK ISSUES

- Figure 4.3-1 shows the conceptual _strubture of trunk road network in the Study

Area.

The Maharlika Highway and Manila North Road are the two axes in North Luzon,
Road network leading to various areas branch off from the two axes, but the Luzon
Central Covdillera range Iocated in between the two roads prevent them from being
linked to each other, with the result that each is functioning independently of the other
For this reason, access to the Cagayan VaHey Region, for example, can be made
only from the Maharlika Highway. If the Highway becomes impassable due to road
disaster, the Cagayan Valley is isolated. '

' South Luzon has only one axis, the Maharlika nghway

in Samar the Maharlika Highway is the westem coast axis as well as the sole axis
in the Island until the eastern coast axis is completed.

Leyte has two axes, the Maharlika Highway on the eastern coast and the West Leyte
Road on the western coast. The west Leyte Road, however, is still sub-standard.

Under the current situation, ‘only one axis provides access to most regions. If the
axis ‘becomes impassable at any point due to road disaster, the region will become
isolated, and if the axis remains impassable for too long a period, the socioeconomic
activities of the region will become paralyzed. The structure of the current trunk
road network is such that ‘emergency situations cannot be countered effectively or

reliably,

The solution to this problem is to provide flexible road network with links between
trunk roads so as to have alternative routes within short distances. To achieve this,
hewever, huge investments over a tong period of time are required.

A more realistic solution, therefore; is to strengthen the weaknesses of existing roads
so that traffic can be secured throughout the year. This measure is aiso necessary to
take full advantage of past investment.

Even on the most important trunk roads in this country, like the Maharlika Highway,
road disasters due to typhoons of heavy rainfalls occur'and.often cause traffic interrup-
tion. Implementing disaster control: measures on existing trunk roads and making

“them “‘disaster-proof” in order to secure traffic-throughout the year is quite important

issue.

—52 —



{CAGAYAN VALLEY)

....
L

CENTRAL
CORDILLERA

SIERRA MADRE RANGE ]

MANILA
NORTH
ROAD

MAHARLIKA - HIGHWAY |

LUZON | CARABALLO MOUNTAINS))

CENTRAL
PLAINS

LEGEND

msssmss  TRUNK ROAD -

) | MOUNTAINIOU.S

AREA QVER
300m. ABOVE
SEA LEVEL

FIGURE 4.3-1 SCHEMATIC TRUCK ROAD NETWORK

—~ 53—






5.1

5.2

CHAPTER B

ROAD DISASTER

IDENTIFICATION PROCEDURE
Identification of spots with disaster potential consists of iwo main tasks, as follows:

—  Classification of road disasters

— lIdentification of spots with disaster potential

Classification of road disasters is the fast task to be conducted in road disaster preven-
tion study. This is because all works, identification of disaster spots, geo-technical
surveys, selection of countermeasures etc., should be cenducted based on types of
disaster classified in advance.

The classification of disasters was made referring to the classifications in existing text
books to be consulied and considering characteristics of disasters in the Philippines.

The procedure for identifying spots with disasters potential is as follows:

—  Collection and analysis of basic data, including topographical, geological,
and hydrological and metearclogical information

- Collection and analysis of past disaster records

_ Field reconnaissances

In order to identify spots with disaster potential with a high accuracy, it is desirable to
conduct, in addition to the aboves, soundings, borings, seismic refractions, groudwater
surveys, soil tests in relation to these surveys and so on. However, when there are many
survey spots, time and funds do not make it possible to conduct these surveys. In the
Study, therefore, the identification was done through visual inspection by experienced
engineers without these surveys.

CLASSIFICATION OF ROAD DISASTERS
There are two known methods of classifying road disasters:

—  Classification based on movement of failure

—  (Classification based on shape of failure

The Transportation Research Board of the National Academy of Science, for example,
in “Landslide: Special Report 176,” bases their classification on the movement, while
the Japan Road Association, in “’Slope Protection,” bases theirs on the shape.

Classification based on the movement requires a technical knowledge of movement
mechanisms and is difficult to classify based on mere visual inspection. On the other
hand, classification on the shape does not require such the knowledge and can he
conducted easily rhrough visual inspection. But movement of failure, at any rate,

—B5 —




must be analyzed when designing countermeasures. Thus, both methods have their
advantages and disadvantages. In the Study, classification based on the shape was
chosen taking of easy diserimination,

Road disasters in the Study were classified into six main types: i) cut slope failures,
i) embankment slope failures, iii) falls, iv) landslides, v) debris flows and vi) others.
These are further classified into several sub-types depending on the cause or shape of
disaster.

5.2.1 Cut Slope Failures {inluding natural slopes) {See Table 5.2-1},
Cut slope failures are classified into surface failures and deep failures, which are firther
sub-classified by cause of failure,

a) _Surface Failures .

Surface failures are shallow failures created on slope surfaces and are sub-classified
into three types: Erosion, weathering and structural weakness failures. These
failures are generally induced by surface water flow during intensive rainfalls.

b}  Deep Failures

Deep failures are failures that originate or extend deep within a slope. They are
sub-classified into three types: scouring, rotational failure and translational failure.

Scouring gene_ré!iy appéar_é on slopes composed of soil, soft rock or highly weath-
eved rock, and it is induced by concenirated flow of surface water down theslope.

Rotational failure appears on slopes composed of thick soil or highly weathered
soft rock, and it generally has a circular sliding plane. This type of failure is
mainly induced by decraase of shear strength or increase of pore water pressure-

resultlng from elevation of groundwater.

Translational failure appears on structurally weak planes such as fault, bedding
planes, border planes between rock and soil, etc. It is mainly caused by rising
of groundwater {evel,

522 Embankment Slope Failures including natural siopes (See Table 5.2-2).
Embankment slope failures are classified into surface failures and deep.failures, which
are further sub-classified by cause of Tailure.
a)  Surface Failures

Surface failures are shallow failures which appear on slope surfaces and are caused
by erosion resulting from surface water flow. Such failures appear often on
embank-ments composed of sandy soil.

b}  Deep Failures -

Deep failures are failures which"o’riginéte or extend in the deep within the slope.
They are sub-classified into scouring and saturation failures depending on cause.
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Scouring is often seen on slopes where there is concentrated flow of surface
water, for example, slopes within the inside curves of roads i n mountalnous areas,
Scouring is also caused by waves and river flow and they are’ often seen on seaside
or riverside embankment slopes.

Saturation failures are caus.'ed by decrease of shear strength of fill due to ground-
water seepage into the embankment. These failures have circular sliding planes
and often appear on embankment slopes located on inclined ground or semi-cut

fill sections.

5.2.3 FFalls {See Table 5,2-3}

‘Falls are classified into two types: rock falls which are falls of rocks detached
from slopes composed of highly cracked rocks and debris falls which are falls
of supportiess stones from slopes of debris or taius.

5.2.4 Landstides { See Table 5.2-4)

Landshdes are defined as a movement of materials forming the slope caused by
loss of balance between shear strength and movement force along the specific
slide piane. They are generally induced by n_{lsmg of groundwater level.

It is difficult to distiguish between slobe failures and landslide, but they are
~ generally differentiated by the following characteristics: ’

TABLE5.2-6 DIFFERENTIAL CHARACTERISTICS OF SLOPE FAILURE
VERSUS LANDSLIDE

Type of Disaster

Factors - —
Slope Failure - Landsiide
1 Geology Minimal interrelation with Particularly connected to
geology. - specific geology such as tertiary
mudstone, tuff etc,
2 Topography * Relatively steep siope Relatweiy graduai siope 15~20%,
3 Gauses Heavy rains, concentration Rising of ground water level.
of surface water, etc.
4 Qccurence Sudden Continous and recurring
5 Speed of Movement Rapid Slow {0.01 mm — 10 mm/day)
6 Scale Relatively small Relatively large
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2.6

6.3

5.3.1

1)

Landslide are classified into roek and soil landslides, depending on slope composition.

al  Rock Landslides

Rock landslides mainty occur along structurally weak planés such as planes of
faults, bedding planes etc. inside a bedrock. The sildmg speed is genetalty faster
than.that of soil landslides.

b) Soil Landslides

Soi} landshdes occur inside ‘weak soil such as colluvial or clayey soil or along
the border of rock and these soil. Sliding speed is slow and shdmg is continuous

and recurrmg —

Debris Flows (See Table 5.26)

Debris. flows are defmed as flows of riverbed deposits whose velocity distributions
resemble the movement of viscous fluid. They are induced by the force of flow
caused by floods when there is a larde quantity of deposits on the riverbed, Debris
flows are sub-classified into debris flows and mud flows, depending on the size of.
the flowed deposits. :

a}  Debris Flows

-Debris flows contain large size stones and generally cause major damges.

b) _Mud Flows

Mud flows mainly contain soil and sand and no large size stones. They occur
easily but are less damaging than debris flows.

Others
Disasters not included in the above classifications, such as submersions of road surface

due to floods of rivers and settlement of embankment due to soft ground, are included
“others."”

Road disasters are oft:en caused by combinations of two or more causes and 50 are
difficuit to classify. In general practice therefore, the classitication is made focusing
on the most predominant cause. This practice is adhered to in the Study,
IDENTIFICATION AND EVALUATION OF SPOTS

identification of Spots with disast’er potential

‘As mentioned in 5.1, spots W|th disaster potential are ldentiﬂed on the basis of analyms
of exmmg data and fieid reconnalssance results, '

Analysis of Existing Data’
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a)  Topographical Data
-Main topographical data analyzed are as follows: -
. _1/50,'000 scale t_bpographicai mapé: BCGS

oW

- 1/15,000 scale aerla! ‘photographs: Of Kennon Road, Agoo-Baguio Road,
Mahdplag Sogod sectlon

— 1/5,000 scale topographlcat maps: Prepared by JICA for the "Feambalnty
Study on Daiton Pass Tunnel PI’OjeF‘t " 1982..

The 1/5,000 scale topographical maps were especial!y useful in identifying and check-
ing the locations of disaster spots. Aerial photographs of the Agoo-Baguio Road and
Mahaplag-Sogod Section were taken before construction of the so that it was not so
useful in the identification work. :

b) Geological Data
Main geologlcal data analyzed are as follows:

- “Ceology and Mineral Resources of the Phlhppmes " Bureau of Mines and
Geo-Sciences, Ministry of National Resources, 1982.

—  "Geological Map of the Philippines “Bureau of Mines and Geo-Sciences.

N Report on the Geotechhical Investigation in Connectlon with the Project
Study of Mass-Movement Affectlng Kennon Road,” 1982, Bureau of Mines
and Geo Smences

— ”Geo!ogy and Mmeral Resources’ o Bureau of Mmes &nd Geo Sciences (for
relevant provinces}.

— andsoon,

Ali these information WEr_é useful in obtaining an outline understanding of the

country’s geology. Especially useful were the information on Kennon Road and

Dalton Pass.
c) Hydrological Data

N!am hydrolog:cal data anaiwed are as follows

— “Tropicai Cyclone Summary,” PAGASA, 1948~ 1982

— ”Climatolqgical Data in Philippines,” PAGASA.

—  "Annual Tropical Cyclone Report PAGASA.
All the aboves provided useful information. HoweVer while areas where disasters
ocecur frequently are mostly high-altitude mountainous sections, weather stations
are generally located -in low attitude areas. |t is practlcally lmposmble to estimate_
rainfall heights in high altitude areas on the basis of ava:lable data in low aititude
areas. In addition to this fact, enough disaster records were not obtained. Due to these

reasons, .the relatlonshrp between rainfall intensity and disaster occurrence could
not be ana[yzed
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d} - Disaster- related Data

The only avallable formal records on road disasters were typhoon damage reports
‘(prepared: by MPWH's Bureau of Maintenance, reglonal offices or district/city
engsneermg offaces) However, these reports have’ def:mencnes as follows:

- 'Dlsaster spots are not indicated’ premsety A typical descnptmn is: Gravel
shoulders were washed out in at least 4 percent of the length between km
16+000 and km 30+000.

—  Types of disaster are not ‘clear because no ciassmcatmn of disaster are
authorized, and causes, topographical and geologlcal condltsons etc. are
aiso not descnbed

- = ' There are no data on ramfall on the day that the dasaster occurred
However, the damage reports were useful in ob‘tammg rough mformatlon on sections

which were affected greatly by certain typhoons.
For future ‘damage reports, the formats and procedures printed in Chapter 15 of

Volume 'V, An Approach on Road Disaster Prevention, are recommended.
Field ReConn’aissances' '

Fleld reconnalssances o |dentify spots with disaster potentlal were conducted by
teams.of experlenced enganeers on road disasters and geologasts together with engineers

i charge of maintenance at MPWH 5. regional or- district/city engineering offices.

Factors which would influence disaster occurrence the check table by type of disaster
An example of the check table made by type of disaster is shown in Appendix 5-1.

" The factors checked are: Slope height and gradient, type of soil or rock comprising the

slope and geological conditions, surface water and groundwater conditions, evidences
of past disasters, date of occurrence, rainfall intensity.

Sketches and photographs of the spots are attached to the check tables. During fleld
reconnaissances, nearby residents were interviewed on any disasters which may have

occurred in thctr areas,

Evaluation of Disaster Potential

For the spots with disaster potential are identified through the procedure given above,
the disaster potential is evaluated by observations of experienced engineers according
to the criteria given in Table 5.3-1. :
The fpllowing points"we're iékeh into account in the evaluations:

- Siope gradlent and helght

. = Type of rock
- Condttions of weatherlng, crack a!teratlons fractures and faurts
. — , Thlckness and compactness of top sonl

= Posmblhty of concentration of surface water and quant|ty of groundwater
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-TABLE 5.3-1

CATEGORY OF IMPACT TO ROAD

Cut slope failure. landsllde,

TYSE OF DISASTER

* Embankment Stope

I[MPACT Rock Fall
: debris. flow-and:others. | ock ral) “Failure
Heavy (i) . Failire or moved P, Fallen'mateérials may. . Pavement structure
{Urgent counter- material may cover -~ cover full lanssor. large may collapse.
measure is full laneaof pavement; size of rocks (more than ’ .
Expected to be unpas- about 50 cm) may fall out

required)

sable to traffic.

on pavement part.

Nedium.(H)
(Urgent counter-

. Failure or moved

materials may cover

. Fallen materials of size
of less than 50 cm may

. Shoulder may fully
collapse

measuie is - about one lane. cover aboul one lane -
required) .. .
Stight {S} . Failure or moved - Fallen materials may not . Shoulder may

{No urgent counter-

measure to reqmred)

materials nay not
extend to carrlage—

extend to carriageway -

partialtly collapse.

vay

— Deformation of the slope and ewdence of past dlsaStP!’S

— lnfluence of river flow or dcean waves

Dlsaster potentlal ‘thus evaluated m|ght be rather under estlmate cons;denng the
Phlllpplnes severe climate conditions. Because it was ‘maéde base on experiences in

. Japan whose_cllmate:_condi_tlons are gentler than that in the_ Phitippines.

As-mentioned above in the Stﬂc_lyl the_e_valuatioh of disaster potential was carried
out by obsérvation of. experienced engineers. Disadvantages of this method is that
this. method requires extensive experience and high technical knowledge on disaster -

and personal dszerences in evaluanon affect me\ntably evaluat:on result

On the other hand, there is the evaluation method by ratmg Th:s can: evaluate dlsaster_
potential - mechanically : based on factors selected and rating criteria established in -
advance. Deep experience and knowledge on' disaster ‘are not required and personal

differences in evaluation become negligibly smallin-the rating method.

‘Because of such advantages m'entionecl above, the rating method was investigated

in the Study to evaluate properly disaster potentual

-The Japanese Ministry of Construction recently established a rating method and use

this to evaluate disaster potencnal of each d|saster spot on the alt road in Japan (herem—

o after calted the MOC Method)

: The ratlng method for the Study was develc)ped based on MOC Method cons:dermg
-characterlstlcs of disasters in.the’ Ph|hppmes and sllght modlf;cat;ons of: MOC Method

were made 1o sunt Phlllppme condltlons

The rating method thus made by type of disaster is shown in Chapter 3 of Volume V,
An Approach in Road Disaster Prevention.
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5.3.3

54

Reliability - of evaluation results in the rat_'in'g method depends on selection of factors
to be rated and rating criteria for each factor. In order to select appropriate factors
and establish proper criteria, collection and analysis of vast data are required. _'

- Considering number of data collected, the rating method established in the Study is
not always perfect. For making this more perfect, it is necessary to improve gradually
by conducting surveys on more disaster spots. '

Distribution of Spots with Disaster Potential

A tatal of 545 'hétéhtiai-disaste_r spots, 390 alo.t"ag the Maharlika Highway and 155

along the three roads loading to Baguio were identified. Table 5.3-2 gives the number

- of spots with disaster potential by Region, type of disaster and potential. Summary

information and locations of the spots are presented in Appendix and 5-3.
The following observations can be concluded from Table 5.3-2.
Region | has the greatest number, at 155, of spots with disaster potential, folfow_ed by

Region VI1iI, at 134, and Region 1il, at 86. All three Regions contain mountainous
sections, where disasters occur frequently. Region | includes the mountainous sections

~of the Kennon, Agoo Baguio and Naguilan Roads; Région Vill includes the moun-

tainous and hllly sections. of southern Leyte and ‘northern 'Samar; and Region 1l|
mcludes most part of the Dalton Pass Section

The remammg Reglons Regions I, v and IV-A, have 63 59 and 48 spots with disaster
potential, respectwely Reg:on tl includes a part of the Dalton Pass ‘Bection, Region V
the mountain section in Camarines Norte, and Region 1V-A the mountainous section
near Lucena: However, the lengths of moﬁntainous sections in these three regions are
shorter than in those three regions above, so that ‘there is less number of spots with

disaster potentral
.

As shown m 'Table 531 in 5.3.2, spots evaiuated as havmg potenual ‘H or M are
those requiring Immedlate countermeasures. Of the 545 spots identified, 67 spots
{12 percent} are evaluated as A, 156 spots {29 percent} as B and 322 spots as C (69
percent). Spots evaluated-as A or B together represent 41 percent of all spots iden-
tified. Region | has the greatest number of spots evaluated as A and B at 76, followed
by Regions VI, Hi, I, V and 1V-A, at 71, 65, 48, 22, 17 and 10 spots, respectively.

CAUSES OF ROAD DISASTER

.Accordmg 10 Table 5. 3 2 the number of spots of cut slope failures, falls and embank-

ment slope fallures is extremely great, at 256, 153 and 90, respectwely To the total

- number of spots with disaster potential, they share 47, 28 and 17 percent, respectively,
~and about 90 percent together,. Of the remaining types of disasters, there are 15 spots

of “other’” {mainly submersions due to floods of rivers), 12 of debris flow, and 10 of
landslide. '
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TABLE 532 SUMMARY OF DISASTER SPOTS BY TYPES OF DISASTER,

DISASTER POTENTIAL AND REGION

— 69—

foad | Region ggggﬁt‘:g} C-S.EDF | E~DF | ¢ F L.S 0.F | others. { Totall
"H i - . - - . 11
nr ™ 25 4 2 . ¢ "2 37
5 21 8 4 - 3 2 B’
Sub-Total 57 12 8 - 7 4 a6
H. .4 3 - 1. 1 - 9
11 M . 4 2 - - - 13
5 22 10 1 1 - 7 41
Sub-Total 13 17 3 2 1 7 53
H. 1 1 2 . - - 4
Iv-A M - 3 2 1 - - 6
8 gy, 6 11 ) - 2 kL]
g Sub-Total 18 20|12 B! 0 2 18
o " - . 1 . - ] 1
= .
s 1V M 5 : i - 2 - 18
= B 1 4 3 - - 2 42
5 Sub-Total. 38 12 5 0 2 2 59 -
2 H 3 9. | . 3 2 - - 17
VIt M 18 6 10 2 2 - 38
' - 40 13 ‘24 2 - . 19
Sub-Tatal 61 28 37 6 i 0 134
H 15 i3 6 3 1 - a2
Totai M 55 25 17 ‘3 8 2 110
: s 133, a1 45 3 3 13 238
Total 207 70 63 9 12 15 390
_ H 1 - 10 11 - - 12
5 B-1 M 3 3 15 - - - 21
é S 4 - 11 - - - 15
Sub-Total 8 3 36 1 a Q. a8
. BE H 1 - 10 - - - 11
é‘g' B-2 - [ 8 - 1 - - - 15
28 s 13 5 ‘15 . - - 54
Total 42 3 36 0 ¢ o 84
= ) H 1 - 1 - - -
2 1 83 M 1 1 4 . . -
3 s 6 ! - . . 15
& TJotal .8 ‘2 13 - 0 0 23
, H 3 - 21 I - - 25
Total M 12 4 30 . - - o4&
: s 43 7 kY] - - - .4
Total 58 11 gs 1 0 0 155
H 22 13. 27 4 1 - 67
Grand Total M 67 29 a7 3 8 2 156
' s 176 - 49 18 3 3 137 322
Grand Total | - 265 ag 153 0’ 12 15 545
Type of Di saster’ . . o . Disaster Potential
(1) “Cut Sloge Failure (2) " Ewbankment Slape Failuwe . (4) Falf H ;- Heavy
L . . .o ¢ -F M ; Medium .
g - gg = ,gurface Fg]_lure E - 5.F : Surface Failare {(4) Landstide - 8 ; Light .
o . = Deep Fa_i]ur'g E-~B.F Deep Failure _ L.5.
Hote Figure shéx?: number of s;pots.. () Debris Flow
’ ‘ (6) Others



' a') Cut S!ope Faliure :

As mantloned above the most NUMerous type of dxsaster was .cut stope failure, Cut
slupe fallures were seen ‘in all the mountainous sections and espemaliv in-the Dalton
Pass Section, the Agoo: Bagum Road, the’ Mahapiag -Sogod Section in southern Leyte,
and the mountainous sectioi between St. Eiena and Daet of Camarines Norte. ‘Because
these sections have many high cut.slopes and the rocks are highly weathered and also
fractures due to faults,

Cut slope fallures were seen on slopes of soil and rocks such as diabase andesute
- limestone; sandstone mudztone, tuff, tuff breccie, conglomerates, etc.

Nearly all of cut slope failures observed are caused by the effect of water. Many are
brought by erosion or scouring reésulting from the flow of surf_ace water during rain-
falis, and some by groundwater seepage. There is a large-scale failure at km 1,010+450,
in the Mahaplag-Sogod Section, where a slope of over 100 in height was drastically
scoured by the flow of surface ‘water and subsurface water which is seeping out.

H is measured that cut slope failures couid not be prevented from recurrence because
of the foHowmg deftcuenc;es

—  Drainage facilities are madequate None of ‘the followings have been prowded
~Top slope ditch whieh prevents surface water flowing into the slope; berm ditch
which collects surface water on the slope; and vertical dltch which drazns surface

' water collected in the above dltches

-~ Noberms have been prowded Berms not only increase the stability of a slope
-they also decrease the speed of surface water flow so that they are effective in
preventing erosion and scouring. Berms were ‘seen on only one or two cut slopes
in the Dalton Pass and Mahaplag-Sogod Sections.

~ " No appropnate slope protection is prowded There are some slopes whlch are
covered naturally with vegetation but no slopes protected artiflmally

b). Embankment Siope F'ai!ures

Embankment slope faliures are mamly caused by scouring and were mainiy seen
in the following sites:

- At inside'.curv_'es of roads with steep’ vertical gradients, Surface water on the
" road surface concentrates and flows down the embankment slope, causing erosion
and scouring. Large-scale examples of this are seen at km 1,017+700 and km

1 016+850 in the Mahaplag Sogod Sectlon h '

- Sectlons along rivers and coastlines. Waves and fiood water scour embankment
slope in such se¢tions, Large -scale examples of failures caused by river flow are
seen ‘at km 224+400 and km 225+OOO adjaeent to the: Sta Fe River. A typleal
example of failures caused by waves is.seen near Calbayog in Samar '

- Approach to brldges Nlan\'/ brldges are built with sho’rt span and their apprbaches
'protrude into the river probably to cut: down construction cost. Most of such
' approarhes have been scoured dur:ng ﬂoods Large- -scale’ example of this, which
occurred during typhoon Bebeng in 1983, is seen near km 120 1-000 in Reglon

IV A :



[t .is thought that embankment siope fallures could not be prevented because of the
fol!owmg deﬂcnenmes ; . .

- Insufﬂc;ent number and capamty of stde dltch and cross dram espemally in
mountain section: Surface water ﬂowmg down on the road surface as if it is river,
was seen often in many mountainous section during field reconndissances. This

--is caused by ‘tack of side dltches and Cross drams and- brlngs the embankment
- slope faﬁure:. : : -

= No slope protectlon or protect:on W|th unsatlsfactory structure There are slopes
covered naturally with vegetation but very purely protected artlﬂmai!y At
considerable number of spots, collapsed stone masonries applied to embankment
slopes were seen. It is presumed that they may be unsufficient to external force
such as earth pressure, force of river flow etc.

¢} Falls

Falls are’ categorized into debris falls and rock falls, but a!l falls in the subject sections,
expect for ten spots of debrls faHs on the Agoo Bagu:o Road vere rock falls,

-Falls mal_nly. occur in _slope_s _of debrls or diorite, andesnte, sandstone,_co_ng!omerates,
limestone, etc. Slopes of highly weathered or fractured rocks usually produce cut
slope fadures while falls malnly occur on slopes of hard. rock w:th developed open
cracks or on slopes containlng borders of dlfferent rock layers '

Ten Iandsllde spots have been: ldentlfqed Of the ten four are farge scale landslides, at
km 286+700 (near Didai) in North Luzon, km-247+000 in Kennon Road, km 1,005+
Other sections with many falls are the San. lsidro- Calbayog Section in Samar, the
Pagbllao Atlmonan Pass In- Ouezon Dalton Pass, and Mahaplag-Sogod Section. Most
of the fallen rocks were 10 to 50 centimeters in size, but these of over 3.0-meter size
were seen on the Agoo-Baguio Road and the Pagbiloa-Atimonan Pass Section.

Falls are ca_used'by the same deficiencies in design or construction as described in cut
slope f__aitures. ' : '

'd) . Landshdes

Landslides are classified into soil and rock landslides, but only soil tandslides were
seen in sections subject to the Study.

Ten landslide spots have been identified. Of the ten four are Iarge-sca!e iandslfdes at
km 296+700 (near. Dldal) in North Luzon, km 247+000 in Kennon Road, km 1,005+
OOO {near Layog Bridge) in the Mahaplag Sogod Secnon and km 1 054+750 {near
leagon) in South Leyte. '

The: landslide: at . km 2964700 in North Luzon is a-movement of a thick layer of soil
" over sandstone and tuff. Because of continuous  movement, the pavement has been
left in‘ its ‘damaged state, ‘and there remains a house collapsed by the-landslide. A
large guantity of spring water at the toe of the slope was observed, and so the landslide
is thought to have been caused by hlgh groundwater levetl.

The - Iandshde at- km 247+000 on the Kennon Road is the slldlng of vo!camclastles
~'covering over ‘the tuff layer. Accerdlng to a Baguio city. engineer there may be con-
" tinuous movement of about 10 centimeters a year. :
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... The landslide at km .1 0051-100 ocours. in strongly weathered mudstone. From. the

fact that spring water at the foot of the slope is observed,- the Iandsllde is judged to
have been caused by high groundwater level. The pavement |s Ieft in its damaged state
because of the oontlnuous movement ' S

The landshde at km i 054#?50 oceurs:in weathered mudstone and sandstone. Ac-
.. cording to. nearby. residents, the slides ate. repeated. and matenals slided covers the

carriageway every year. No spring water was observed durmg the field reconnaissances.
However, judging from the landform which surface water easily concenn ates the land-

‘ sllde mlght also be caused by affect of water

ey Debrls Flows -

Among a total of twelve spots of debrls ﬂow:s |dent|f|ed elght are in the Dalton Pass
Section and two are in the Sorsogon-Matong Section in South Luzon and two are near
Caibayog in Samar.

' The Iargest scale debrls flow occurred at km 221+200 of the Dalton Pass section

durmg typhoon Ar:ng in -1980. This caused many deaths, and the materials flowed
down covered about 200 meters of toad in length. The rock |n the area is gramte

: transﬁgured bv weathermg susceptlble to debrls flow.

. The next Iargest scale of debrls ﬂow was seen at: 194+400 of the Dalton Pass Section.

The evidence indicated that Iarge quan’ntles of matenals were flowed out in the past.

‘However, this spot.is thought to be fair Iy stable in recent years and no major disasters
- - have occurred. : : -

Other' debris ﬂows are all c_aus_ed;'in torrents. Due to no o6ur_ltermeasures such as
cross drains, water ways, smallscale sabo dams etc. materials flow over the road surface

- and interrupt traffic every time it rains.

£)* Others

The main disaster classified as others is submergence of roads due to floods of rivers.
Nearly all disasters observed in flat lands were such disasters, but since they require
largescale riparian works to be controlled, they are out of the scope of the Study.

ROAD DISASTER AND RAINFALL

Ralnfall |s most of cases the prlmary mducement of road dlsasters among various
' causes such as topographlcai geological and vegetatwe condetlons If the interrelation

between road disaster. occuirence and rainfall intensity is developed ‘hased on the

‘past disaster records, probability of disaster will be predicted by. estimating maximum
rainfall intensity" for ‘probable. period. This relationship can be used to inform road
.users possible: OCourrence of disaster of to.close a road to traffic for preventing any
“accidents when ramfall reaches toa ormca| helght : : '

The Study Team 5 mtentlon to fmd out the crmcai helght of rainfall wh:ch induces
a certain type of d:saster such as cut slope failure or rock fall, had to be given up due

‘mainly to ‘Jack of enough samples by type of disaster. lnstead ‘the relatlonshlp between

disasters (whatever they are) occurrence and rainfall was developed. -
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Table 5.5-1 shows 24-hour rainfalls of various tropical cyclones at respective weather
stations nearest to the selected road sections.

Dalton Pass Secti:on\

Minimum rainfall he|ght wh;ch caused road disaster was " mlllameters whereas
maximum ramfatl height which did not cause any road disaster was 73 millimeters.
Rainfall height of about 70 millimeter seems to be critical height to induce road
disaster at the Dalton Pass Section.

Mahaplag-Soged Section

As two (2) weather stations are-located rather far from this section and at lower eleva-
tion than this section, rainfall height does not necessarily represent that of the section.
Rainfall "height recorded at two weather statlons seems to be lower than that at the
section.

When based on rainfall height of the Baybay weather station, ramfall height of about
50 millimeters seems to be critical height. As to the Oticon weather station, 24-hour
rainfall of typhoon “Osang” in 1980 might be miss-recorded. When neglecting the
said record, critical height seems to be 30 to 40 millimeters. '

Due to unfavorable geolo'gicai _a'nd topographic_al conditions at this section road
disasters seems to be caused at lower rainfall height than other sections.

Kennon Road

M:mmum ramfal! he;ght which caused road disasters was 88 millimeters. Mammum
rainfall height which did not cause road disaster was 110 millimeters, Rainfall- height
of about 90 millimeters seems to be crltlcal height at Kennon Road

The reiatlonshlp ment;oned above were developed based on a small number of sampfes
avallable therefore, accuracy can not be assured, To develop more accurate relation-
ship between disaster occurrence and rainfalf height, disaster records as well as rainfall
data should be compiled more comprehensively.
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5.6

5.6.1

CURRENT RESTORATION OF DISASTER

Procedure to Restore Road Disasters

The guideline on what measures to take when disaster occurs on national roads was

issued as a mmlstry order in August 1982, When road disaster occurs the following
reports must be made: :

L.
|

I Occurrence of disaster

L
| Inspection by the District/City Engineers J . hot later
- N than one week
AN

A report to the Cemral Office and the’
Reglonal Director by telegi am or

telex — nature, location and extent of T

disaster
within one
week

The d detailed report to the Regional )

Director — pictures of sketches - e S

"cost estimate ' '
within 10
days

~

The detailed report reviewed, verified
and. inspected by the Regional Director
to the Central Office

For urgent restoration of road disasters interrupting or greatly hindering traffic, the
Regional Director’s discretionary fund, which represents five {5) percent of the High-

-way Maintenance Fund, is used.: When the -discretionary fund is spent; the Highway

Maintenance Fund is used until the road is made passable. Further resatoration work
is conducted only after the contingent or calamity fund has been reteased. The work
is planned by the District/City Engineers and implemented in accordance with the
work schedule submitted to the Reglonal Director. The hlghway mamtenance crew
generaHy conducts restoration work, but when ‘this dlbrupts regu!ar maintenance
work, an emergency crew is employed instead Each District/City Engineer submits

~monthly progress reports to the Regional Director, and the Regional Director sub:
mits a consolidated report to the Central Office.
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6.2

1)

2}

3)

4

5

Current Restoration Work

Disaster restoration work currently being conducted are all temporary measures; and
countermeasures which prevent the disaster from recurring are hardly applied. Descrip-

. tions of the kind of restoration work curlently bemg mplemented by type of disaster,

are given below:

Gut Slope Failures .

Restoration work is limited to removing fallen soil mass from the road surface by

-pushing the soil mass off the valley-side slope with a bulidozer. Drainage facilities to

drain surface or ground water, slope protection, and the like are hardlly applied. There-
fore, everytime there is a typhoon or intensive rainfali, failures occur again,

Embankment Slope Failures

Stone masonry work is usually adopted to restore embankment slope There are, how-
ever, many cases of repeated failures because; 1) no berms were prowded on stone
masonry over 10 meters high, ii} concentiration of road surface water on shoulder was
not solved, iii) .no thought was given to groundwater drainage and lv) hack-filling was
not c_qmpacted well enough. Among embankment slopes running parallel to a river,

there arém’ahy in danger of failing because the foundation of the stone 'mésonry is not
embedded deep enough or foot protection. has not been provided: causing scouring.

There are also many cases of failures caused by surface water overflowing the side ditch
ori the mountain side and running over the road surface, thus causing the road shoulder
on the valley side to be eroded. If no measures aré taken to draln surface water, the
section adjacent to the restored section may be affected next.

Of restoration methods currently being used, stone masonry is the most expensive.
Therefore, it takes a while for funds to be released, so that restoration work is not
implemented immediately and the road is-left in its damaged state for Ionq periods of
time (often over six months)

Falls

Restoration work is limited to removing rocks which fell on the road surface. When
the fallen rock is very large, dynamite is used to break the rock into little pieces. No
protection work is done on the slope causing the fall.

Landslide

Qverlay is -uéuélty- applied when the landslide caused the road surface to sink, and
removal is usually applied when the landslide caused the road surface to rise.

Debris Flow
_'_Hestora‘tlon work is llrmted to remowng earth and sand which f!owed onto the road
' 'surface
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5.6.3

5.6.4

Fund for Restoration Wofk :

There are five (b} sources of restoration funds as foEEows

- Reglonal Drrectors d;scretlonary fund Represents flve (5) % of the quhway
Maintenance Fund. Malnly used to effect urgent restoration work.,

- Highway Malntenance Fund: Made available’ only when the Reglonal Dlrectors
dtscretlomry fund is expended for urgent restorataon work

— Contmgent Fund: Kept as a reserve for. maintenance fund but. also, used for
restoration work. Requires the President’s approval on Use,

— Caiamity Fund Fund amount depends on the scale of disaster, and the Pre-
sident’s approval is also required on use.

- BBKN Fund - (Baguio-Bontoc, Kennon, MNaguilian Fund): The source of the
fund is tolis collected on Kennon and Baguio-Bontoc Roads. Most of the toll
income is used for maintenance of Kennon, Naguilian, Agoo- Bagu:o and Baguio-
Bontoe Roads, and some are used for restoration work.

Allocations: of_ the above funds during the three years from 1980 to 1982 are shown
in Table 5.6-1.

The Regional Director’s discretionary fund is the only fund that can be used im-
mediately when disaster breaks out. It usually takes four to six months for the cala-
mity fund to be released.

Problems on Disaster Restoration

Restoration. work currently being conducted are temporary measures. Since no ap-
propriate and lasting countermeasures aimed at removing the cause of the disaster are

taken, disasters keep recurring. One reason for this situation is the insufficiency of

restoration funds. Since the total amount of restoration work estimated by the Dis-
trict/City engineering office is hardly released, even currently adopted restoration work
cannot be implemented sufficiently. The delay in the release of contingent or calamity

funds remains the damaged spot without being restored for several months. If another

typhoon, for example, strikes the area during that time, the damage will only become
aggravated., Another factor delaying disaster restoration work is the amount of time
required to mobilize necessary construction equipment,
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-TABLE5.6-1 MAINTENANCE FUND

Unit: in Million P

o 1980 1981 1982
Amount Appiopriated By
General “Appropriations Act’ o
- Maintenance (EMK) |
~Fund. for National Roads 415.5 441.1 - a4
- -Contingent Fund - - - 189.2 241.6 278.0
.- BBKN Fund 2.7 2.8 2
- Operational Support Fund 15.8 17.8 19.9
Mainterance (EMK) Fund |
Allocated“to Regional Offices
- Region -1~ 138.3 36.5 35.4
~ Region II | 40.8 48.4 44.7
- Region III 28:1 26.5 - 27.4
3 37.0 33.2

~ Region - VIII. 37.
Mdihtéhéﬁéé:(tﬁk) Fund'_; ' | |
Allocated to District .

Engineering Offices

- Benguet 6.0 5.4 5.3
- Nueva Vizcaya 4.5 7.1 4.9
- _Nugya_Ecija. 6.6 6.5 6.9
- leyte First . 4.8 3.8 3.9
- ‘Southern Leyte - 8.2 6.5 “ 6.5
Regional Director's Discretional
Fund (5% of Maintenance Fund) o
- Region "1 1.9 1.8 1.8
- Region IT 2.0 2.4 2.2
- Region 111 1.4 1.3 1.4
- Region VIII 1.9 1.9 1.7

Estimatedlmaintenance {(EMK)
Fund Allocated to Subject Sections

Dalton Pass Section (20-30%) 2.2-3.3 2.7-4.1 2.4-3.5

- Mahaplag-Sogod Sect{?gS_go%) ©1.9-3.7 1.5-3.1 - 1.6-3.1

Kennon Road (15-30¢) ~ 0.9-1.8  0.8-1.6  0.8-1.6

Source: General Appropriations Acts (1980 - 1982)
Bureau of Maintenance, MPWH



6.1

1)

CHAPTER 6

SELECTION OF FEASIBILITY STUDY SECTIONS

APPROACH OF SELECTION OF F/S SECTIONS

Ps'oCedure '

The evaiuatton method currently adopted by the Mlmstry of Construction, Japan:

was bas;cally foHowed Three (3} factors were considered to evaluate disaster sections;
- Disaster Potenttat | |

—  Disaster Frequency

- Importance of Section

The procedure adopted by the Study Team is illustrated in Figure 6.1-1. Following is
the brief explanation of each step; '

Evaluation of Disaster Potential of Spots '

Disaster spots identified by the field. reconnaissance were evaluated their. disaster
potential. Evaluation was made by the experienced engineer’s judgernent in the field.

In genera!, a road disaster is caused by the several crisscrossed factors such as type of
rock or soil, grade of slope, toporaphy, height of slope, slope drainage condition, etc.,
therefore, disaster potential of a spot is best judged by observation of the experienced
engineer. Disaster potential of spots was classified into a, b, or c.

Eva_luatic_i'n of Disaster Potential of Sections
The basic policy {0 evaluate sections is that a section with high concentration of a

and b spots has high potential of disaster. To expfess degree of concentration of
disaster spot, concept of “disaster spot density’” was introduced.

Disaster _ Total length of a and b spots (m)
Spot Density Section Length (km)

Sections were ranked A, B and C of which criteria are defined below. .

" Rank A : 30 m/km= Dlsaster Spot Densm/
RankB : - 5 m/km = Disaster Spot Density < 30 m/km
Rank C : Disaster Spot Density < & m/km
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6.2

3

4)

6)

Disaster Frequency of Section

The study team tI’IEd to developed relationship between incidence of disaster and
rainfall intensity. By knowing rainfall intensity for probable return périod, disaster
frequency will be predicted. However, due to lack of enough data, the said relation-
ship could not be developed. This factor therefore, was not mciuded in the evaluation.

Importance of Section

Two (2) factors, i.e. traffic volume and quahty of trafflc were conmdered to determine
amportance of sections. Elements to determme quahty of traffic were how many kinds
and volume of selected commodities are transported and how passengers are frans-
ported through respective sections. Sections were evaluated A B or C in the order of
|mportance

Ranking of Section Based on Disaster Potential and Importance of Section

-Results of evaluation of disaster potential and importance of a section were integrated,

then sections were ranked the first, the second or the third priority sections.

In this step, evaluation results of disaster potential were given-higher- consideration
than those of importance of a section. In other words, sections assessed as A by dis-
aster potential evaluation were always rarked higher than those of B. Importance of a
section was used as a tool torank sections alt of which were evaluated as A {or B or C)
by disaster potential evaluation. For these sections which were assessed, for example,
A’ by both evaluations of disaster potentlal and importance of a section, a section

‘which has a higher disaster spot density was ranked higher.

Selection of Sections for feasibility study

Sections for a feasnbillty study in the Phase Il of this study were selected from the
first priority sections in consaderatlon of disaster potentia! and importance of a section
as wel! as availability of a detour road, related projects and other factors.

ESTABLISHMENT OF SECTIONS

In order to evaluate and then seiect high priority sections for a feasibility study, the
project roads were divided into sections. Five factors were considered in dividing the
project roads into homogeneous sections. These are as follows:

i} Location of dlsaster spots

In general, disaster spots are concentrated in” mountainous sections and scattered in
flat sections. Where there is @ concentration of disaster spots, this is considered as a
section. Incase where spots are scattered, these are grouped together to from a section.

i) Awvailability of detour- rpad

The availability of a detour road that can be utilized as an alternative route is one
important factor in determining a section. Disaster on a section with a detour road will
provide lesser impact on transportation and socio-economic activities. On the other
hand if an alternative route is not avallabie transportation and socio-economic ac-
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tivities will be adversely affected, when a section is closed to traffic due to a disaster.

jii)  Traffic Volume

In charactenzmg and assessmg a section, the traffic volume should be the same
th roughout a section as much as possible. ' :

iv) Adequate Iength of' a section

in order to prov:de an even basis for evaluatlon the pro;ect roads should be divided
_ within a certam ranqe of Iength

v} Location of Cities

As much as posmble major cities are consadered as section Ilmlts in order to easily

identify a section. . :

In cases where some of the above factors do not jibe each other in establishing homo-
geneous sections, the first two factors (i and ii) are given priority. .

Section were illustrated in Figure 6.2-1 and summarized in Table 6.2-1.

TABLE 6.2-1  SUMMARY OF SECTIONS

: P‘E:gzd : Seﬁ't}:‘on K Tk, Length (km.}.. Remarks
5 -1 576+030° 4354180 - 91.7%0  Alla¢apan - Tugicgaras
3 H-2 (4856180 - 388+483  96.897  Tuguegarao - Naguilian
§ M-3 3884483 |, 327+700 60.783 _Naguih_’an - Santiagac
i:_.. -4 327+700 . 283+74 44,226 Santiagac - Bagabag
%’_ r:l»S_ _233*4?4 : 2364600 45.874 Bagabag - Aritao
z M6 236+600 . 1594100 ?27500 _Arit@u - §§n’ dose
g LA is9+100 | 1074400 | 51.700 * ~'San Jose -Sta. Rosa
A I 1074400 ~ 364000 71,400 . Sta. Rosa - Sta. Rita
> Sub~ Total 540.930 '
g‘ H-9 514200 1364407 85.207  falamba - Lucena
T g H-10 1364407 - 2324130 95.723  Lucena - Calauag
2 3 M-11 2324130 339+764 107.634 .~ Calauaq - Daet.
T E M-z 3394764 4334750 93.986 -Daet - Maga
E ‘.‘3 H-13 4334750 5244523 90.773  Kaga - Daraga .
& H-14  ~$24%523 ~ 5794080 © 54,557 - - Daraga'- Sorsogon
. MELS . © 5794000 - 644+440 65.260 . Sorsogon = Matnog
Sub-Total s ....593.240 o
H-16 664814 736+750 - 72,936  Alien - Calbayog
8 -7 735+750  806+100 96,350  Calbayog - Catbalegan
it M-18 BOS100. 942+150 . 96.050 Catbalogan - Tacloban
§ H-19 802+150 9_88+800- 86.650. Tacloban - Mahaplag
& w20 . 9384800 10254450 - 36.550- - Hahaplag - Sogod.
H-21 " 1025:450 10504750 38,500 . Sogod - Liloan
Sub-Total < 7 9593
CTewf o ot 1530.106
& B-1° . 213+630 247860 34.230  KENNOM RDAD
B . -Rosario - Baguio
29 B2 236+130 . 2554000 48.870  MARCOS: HIGHHAY
o8 . Agoo - Baduio
£l B-3 2594220 3064445 © 47.225  HAGUILIAN RQAD
& : L o : L0 i Ti. Bayang - Baquio
: Tatal L N 130.325‘
Grand Total _ o 1660431

“Hote Jct uf C ‘J R. to A‘Hacapan :. Krn -55]‘+'200 "
Distance from above Jet. to Allacapan 3. 19km. 680m.
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6.3

8.3.1

6.3.2

EVALUATION OF DISASTER POTENTIAL OF SECTION
Evaluaton of Disaster Potential of Spot

BDuring field reconnaiééanc.e., each spot was evaluated and -classified into H, M or §
depending upon its degree of impacts on traffic when it is caused disaster. In evaluating
disaster potentiat of spots, H, M and S were simply translated into a, b and ¢, respec-
tively. '

Results of evaluation are presented in Appendix 6-1.

Evaluation of Disasier Potential of Seciton

As explained in Section 6.1 of this chapter, disaster potential of a section was evaluat-
ed by disaster spot density. Figure 6.3-1 shows disaster spot density of each section.
Based on the established criteria, each section was evaluated disaster potential as shown
in Table 6.3-1 and Figure 6.3-2.

Five (5) sections were evaluated as A (highest potential of disaster), 3 sections from the
Maharlika Highway and 2 from the Roads leading to Baguio City.

Seven (7) sections were evaiuated as B, 6 sections from the Maharlika Highway and 1
from the Roads leading to Baguio City.

The rest of 12 sections were evaluated as C.
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6.4

6.4.1

6.4.2

1)

2)

1)

EVALUATION OF IMPORTANCE OF ROAD SECTIONS
Methodology

Figure 6.4-1 illustrates the general procedure to assess the importance of sections by
quantitative and qualitative aspects of road traffic.
Factors for Evaluation

Two factors; namely, traffic volume and quality of traffic were considered, the latter
of which is expressed by the variety and volume of selected commodities and travel
characteristics of passengers passing through respective sections.

Criteria and Categories

The basic criteria to determine the factors for road evaluation have been formulated
based on the characteristics/conditions of the project roads and their influence areas

~{refer to Appendix 6-2). The quantitative assessment was made by traffic volume.

Three (3) categéries were selected to evaluate quality of traffic, namely, commercial
commodities, consumption commodities and passenger flow. The degree of importance
of each road section was assessed in three stages as follows;

i) primary assessment — each category was assessed by selected varieties of traffic
flow
i} secondary assessment — integrated assessment of three categories

fii) final assessment — importance of the road section was assessed by traffic volume
and quality of traffic

Assessment by Factor

Traffic Volume

Traffic volume on each section was utilized for the quantitative assessment of road
traffic. A section with heavier traffic was assessed more important. Evaluation criteria
wereé as follows; '

Evaluation Criteria

Rank Traffic Volume (veh/day)
A 2000 or more
B 1000 — 2000
C ] 1000 or less
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6.4.3

2)

Quality of Traffic

Commercial Commodity

The qualitative aspects of assessment involved the assessment of the quality of traffic
in terms of volume and vanety of traffic flow (commodity and passenger}. There were
three categories considered in this assessment, one was the movement of commercial
commodity. This included copra, sugar, log and lumber and copper. Analysis was
made on the flow of these commodities using the demand/supply method. This
method involved the analysis of the flow of commodities from the production {supply)
site to the consumption {demand) sites passing through each section. The total com-
modity volume passing through each section, after deducting the estimated consump-
tion of each provinces along the road, were estimated and served as the weights of each
section.

The percentage share of each section to total flow by commaodity and the criteria and
ranking of each section under this factor are ail presented in Appendix 6-2.

Consumption Commaodity

The flow of consumption commeodity was another factor for qualitative assessment.
‘The. commodities included in this'group were: a)-the basic food commodities such
_as rice, meat.and fish, and b) other consumption commodities such as cement and

fuel. The surplus-deficit analysis was used to analyze the movement of these commodi-
ties by section except for.fuel which was analyzed based on the service territories of
each oil depot. Major flow was assumed to take place from the surplus areas to the
deficit argas. The general flow and the ‘percentage share of each section to the total
flow by commodity type and the criteria and ranking of each section are presented
in Appendix. 6-2.

Pass,ehger Fiow and Community Cohesiveness

The passenger flows considered were the long distance passenger flow represented by
long distance bus service frequencies, short distance passenger flow by local bus service
frequencies and tourist. Under the community cohesiveness, Public Utility Jeepneys
{PUJ's) and hospital service areas were considered.

Overall Evaluation

Table 6.4-1 and. Figure 6.4-2 show the result of evaluation regarding the relative
importance of road sections.
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TABLE 6.4-1  IMPORTANCE OF ROAD SECTION

Quality of Traffic

Rank of “Rank of Rank of -Integrated Importance
Ho. of Traffic Commerdial  Consumption Passenger Regarding Quality Importance of
Section Yolume Comnodity Commpdity Flow : of Traffic - Road Section
(1) {2} {3) (M) (5} (6)
M- 1 [ t c < C C
2 C o ¢ ¢ [
‘3 B c c c ¢ c
K A [ [ c - C B
5 B b b ¢ B 8
6 B b b .G B B
7 A a b c B A
8 A a a C . A A
9 A a E b N A
10 B a a b B A
11 B a b b B B
12 B b c a B C
13 A b [ b G C
14 B c [ c C C
i5 ¢ DA ¢ c C C
16 C [ [ [ c C
17 C I [ C C [
18 C b > c C G
19 C c > c C ¢
20 ¢ c ¢ c c [
z1 C [ c c C ¢
B- 1 A c c b C B
2 C [ [ [ C c
3 B b C by 3 B
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FIGURE 6.4-2 - IMPORTANCE OF ROAD SECTION
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6.5

6.5.1

6.6.2

PRIORITY OF SECTIONS AND SELECTION OF SECTIONS FOR FEASIBILITY
STUDY

Ranking of Section Based on Disaster Potential and Importance of Section

Crltena for Rankmg Sectlons

Sectlons were ranked the Flrst the Second or the 'Ih:rd Pnonty sections. The First
Priority sections included all sections which were assessed as A by disaster potential

‘evaluation and sections which were assessed A by evaluation of importance of section,

even _if disaster potential evaluation was B. Likewise, criteria for Second and Third
Priority section were established and summarized below.

Ranking * Disaster Potential Importance of a Section

First Priority Sections A A
{Integrated Evaluation A} A B

A C

B A
Second Priority Sections B B
{Integrated Evaluation B) B G
Third Priority Sections C B
{Integrated Evaluation C) C C

Results of Evaluation

Result of evaluation is shown in Teble 6.5-1. Six (B) sections were evaluated as the
First Priority Sections among which five (5) have priority from viewpoint of disaster
potential and one {1) has priority from viewpoint of impoi’tance of section.

Eight (8) and ten {10) sections were evaluated as the Second and the Thlrd Priority
Sections, respectively.

Selection of Sections for_FeasibiIity Study
All sections evaluated as-the First Priority Section should be subject to feasibility

studies, as their improvement it an urgent need from viewpoints of disaster potential
and importance of a section, however, the study period allocated to the Phase -i}

R allowed to select only two (2) to three {3} sections for a feasibility study.
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As the result of assessment of factors listed

sections were selected:

in Table 6.5-2, the fo.llowing three (3)

Section Name of Section Length of a Section
No, {Kim)

M-—6 Dalto Pass Section 775
(Aritao-San Jose)

M — 20 Mahaplag-Sogod Section 36.7
{Leyie)

B —1 Kennon Road 34.2

Totat 1484 Km.
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