2.5 AGRICULTURE

2.5.1

Crbp 'Prbdu'cti_qn

_Palay is amdst predominant crop in the 6 regions. During 1988 to 1990, palay”

is produced at 1,924 thousand ha annually or 45% of the total cropharvested
area of 4,270 thousand ha. Harvested area of coconut and corn, which a're
the second and third crops, accounts for 22% and 21% of the total area
respectively. The sum of those three crops area is around 88% of the total :
area as shown in Table 2.5-1. Palay harvested area in Region 1, 11, Ili and CAR
occupies around 60 to 86% of the respective total harvested area. Coconut
plantation is largely extended in Region 1V {41%) and V (37%) than the area

" of palay.’ In Region i, palay and corn are equally planted and both area occu-

pies around 91% of the total area. The major crops harvested area by reglon is
shown in Figure 2.5-1.

TABLE 2.5-1 MAJOR CROPS HARVESTED AREA IN THE STUDY REGIONS

T Area ’
Crops _ {'000 ha) ) _ (%)
Palay 1,924.3 45.1
..Corn . : 888.7 20.8
Mongo 12.1 0.3
- Peanut 24.1 0.6
" camote ’ 43.6 1.0
Tobacco : : 49.8 1.2
Sugarcane 53.1 1.2
Mango 11.3 - 0.3
Coconut 925.2 21.7
Abaca : 40.5 0.9
Banana 56.8 1.3
Others - 240.2 5.6
Total 4,269.7 100.0
Source : BAS
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FIGURE 2.5-1 5 MAJOR CROPS HARVESTED AREA BY REGION



The 6 regions produced 5.3 million tons of palay.and 953 thousand tons of
“corn annually during 1988 to 1990, which account for 58% ad 21% of the
national 9.2 million tons of palay and 4.6 million tons of corn respectively.
Region Il is the largest palay producing region in the country, of which share
is 30% of the 6 regions or 17% of the nation's as shown in Figure 2.5-2,
- Region I} produced _479 thousand tons of corn which is around a half of corn
‘production in the 6 regions as shown in Figure 2.5-3,
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Bécent palay and corn production increase is stagnant in the country due to
incidence of natural calamities such as dreought and typhoon. Annual produc-
tion increase. rates on palay and corn production were limited to 1.84% and
0.72% respectively during 1986/88 to 1988/90. Of the 6 Regions, CAR and
Region V decreased palay production and Region IV decreased corn production
as shown in Table 2.5-2. Annual production growth of paiay in the 6 regions
ranges from minus 0.9% in CAR and Region V to 3.9% in Region Ill and that of corn
from minus 3.9% in Region 1V to 19.1% in Region il

TABLE 2.5-2 PALAY AND CORN PRODUCTION GROWTH TREND

(1986/88 to 1288/90) {Unit: %/year)
Palay : Corn

Regions - Area Yield Production Area Yield Production
CAR : (0.36) {0.52) {C.88) {1.35) 1.55 ©2.90
I 1.0% ¥.20 2.25 2.92 6.74 9.66
1T 0.31 3.27 3.s58 1.83 7.86 9.69
I1T 1.99 1.88 3.87 7.04 12.02 19.0e
v 1.72 . 0.94 2.66 . 2.07 {5.99) (3.92)
v {1.04) - 0.14 (0.90) 1.16 1.00 2.16
Philippines 0.47 1.37 . 1.84 1.04  (0.32) 0.72
Note: { }; Minus growth



The 6 regions produced a more than half of di’véfsifie_d crop production in the
country as shown in Figure 2.5-4. The 6 regions production shares to the
“national production are 93% for tobacco, 81% for peanut and 69% for
mongo. Those of fruit trees such as mango and coconut are 49% and 36%
respectively. Regional comparison of major crops unit yields is shown in Fig.
© 2.5-5: The unit yield of palay in Region Il and il 'is higher than the national
average of 2.72 ton/ha, while the rest of the regions are lower. Corn-unit
vields of the 6 regions are lower than the national 1.23 ton/ha.
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2.5.2

Crop production in the study area is estimated using provincial crop production
statistics in 1990 and sumrnarized as shown in Table 2.5-3. The study area
occupies around 77% of the total crop production in the 6 regions.

TABLE 2.5-3 CROP PRODUCTION ESTIMATE IN 19390 {Unit:'000t)
Region Palay Corn Coconut "Others Total
CAR _ 165.6 24.2 30.6 726.4 946.8
I 8417.7 87.9 83.7 1,484.7 2,504.0
I1 1,164.8 550.8 18.6 779.1 2,513.3
IIT 1,810.9 . 17.3 2.0 5,733.4 7,563.6
v 957.3 - .:219.6 1,957.6 16,655.4 19,789.9
v SR . 569.8 150.3 745.2 3,960.7 5,426.0
‘6 Regions 5,516.1  1,050.1 2,837.7 29,339.7  38,743.7
© o {14%) {3%) {(7%) (76%) (100%)
Study Area 4,963.2 980.4 2,296.6 21,665.0 25,905.2
{17%) (33) {8%) (72%) {100%)

Other Agricultural Production

Livestock production is estimated using livestock inventory statistics, average
liveweight and dress weight indicators, dairy production statistics, etc. Fish-
ery production data 'is analyzed by commercial, municipal and aquacultural
productions. Forestry production is estimated on the basis of the log prodﬂc-

“tion statistics and firewood consumption. Livestock, fishery and forestry

productions in the study area occupy around 95%, 78% and 89% of the 6
regions' productions respectively as shown in Table 2.5-4 to 2.5-6.

TABLE 2.5-4 LIVESTOCK PRODUCTION ESTIMATE IN 1990 (Unit:'000t)

Regions Carabao ~ Hogs Poultry Others Total
: and Cattle

CAR _ 3.03 9,24 - 0.04 . 1.95 20.26
I 11,05 27.07 0.88 1.94 40.94
i1 4.98 12.44 0.41 1,29 19.12
111 : '15.97 77.56 35.58  13.92  143.03
v 56.14 146.69 52.40 29,54  284.77
v - 6.46 18.15 . 0.29 1.02 25.92
6 Régions 103.63 - 291.15 89.60 49,66  534.04
: : (19%) (55%) (17%) (9%) (100%)
Study Area 97.88 273.03 89.28 48.37  508.56
(19%) (54%) (18%) (10%) (100%)




TABLE 2.5-6 FISHERY PRODUCTION ESTIMATE IN 1990 (Unit:'000 ton)

‘Regions Commercial Municipal ' Aquacu_lturé Total
CAR 0  0.95 ' 2,32 3.27
O 5.31 23.23 . 45.35% 73.89
11 : 4,02 14,21 2.59 20.82
111 13.46 42.09 134.24 189.79
v 136.55 974,72 185.57  1,296.84
v 36.13 129.35 22.18 . 187.66
6 Regions  195.47 1,184.56 392.25  1,772.27
' T (11%) (67%) (22%) (100%)
Study Area . 114.53 928.58 344.37  1,387.48
' (8%). (67%) - (25%) (100%)

TABLE 2.5-6 FORESTRY PRODUCTION ESTIMATE IN 1990 (Unit: 000 ton)

Region . Logs Others Total
CAR ' ' 0.96 117.77 ©118.73
1 <1 2.26. 2.26
IT 497.54 574.20 : 1,071.74
11 5.24 _ 1.87 . 7.11
IV 335.04 14.61" 349.65
v _ 0 7.50 . 7.50
6 Regions 838,78 718.21 1,556.99

(54%) . (46%) (100%)
Study Area 692.22 686.67 1,378.88

(50%) (50%) (100%)

<1 ; Less than 10 ton

2.6 NON-AGRICULTURE

2.6.1

Mining and Quarrying

in 1980, mlnmg and quarrymg sub-sectors in the 6 reglons produce the GVA
of around 8,256 million pesos which accounts for a half of the national sub-
sector's 16,659 million pesos. The sub-sector's GVA occupies 7% of the
industrial GVA and 2% of the GRDPs in the 6 regions. . Based on the official
record issued by the DENR, mineral production in the study area is estimated
at 423 thousand tons for metallics and 28,476 thousand tons for non-metal-
lics annually during 1988 to 1990 as shown in Table 2.6-1. Non-metailics
such as limestone, sand and gravel, stones, cement, etc. occupy around 99%
of the mineral production. The cements account for 13% of the total non-
metallics. Total minera! production of 28,899 thousand tons accounts for
77% of the agricu!tural production (37,512 thousand tons} in 1990, whﬂe itis
considered there are a large production of non-metallics mining without any
permission or recording.. Mining and- quarrylng sites locate not. only at the
mountaing, but also in the plains and the coasts. Mining and quarrying pro-
duction by province is shown in Figure 2.6-1.



TABLE 2.6-1 OFFICIAL MINING AND QUARRYING PRODUCTION IN THE

STUDY AREA (1988-50 Average) (Unit: '000t)

" Regions Metallic Non-Metallic Total
CAR 164,684 7,166,455' 7,331,139
I O 3,763,211 . 3,763,211
Ix 13,333 1,439,401 - ' 1,452,734
I1Y 243,337 10,481,386 10,724,723
Iv . ) 4,591,642 4,591,642
v ' 1,628 1,034,021 1,035,649
© Regions 422,982 28,476,116 28,899,098

(1%) (99%) (100%)
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2.6.2  Manufacturing

Manufacturing sub-sector in the 6 regions produces around the GVA of

‘81,409 million pesos which accounts for-30% of the national sub-sector's
271,407 million pesos in 1990. The sub sector's GVA occupies 70% of the
industrial GVA and 24% of the GRDPs in the 6 regions. Manufacturing estab-
lishment by kind is shown in ‘Table 2.6-2.. Of the total establishment n_umbe_r
of 8,712 in the study area, food processing manufacturing occupies 39%, fol
lowed by wood processing {18%), textile and garment {17%). Agro-related
industry is still predominant in terms of number of establishment, especially in
the rural study area. Number of establishment by province is shown in Figure
2.6-2.

TABLE 2.6-2 MANUFACTURING :ESTABLISHMENTS IN THE STUDY AREA (1990)

Regions . Food Handi- Wood Metal- Textile & Total
: Processing craft Processing craft Garment
CAR 131 . 303 134 45 ©o291 a04 -
I 2190 182 400 - 113 333 1,938
II az 57 305 15 30 449
L 930 646 380 359 242 2,557
IV . 455 109 253 132 318 1,267
v 1,366 255 260 233 483 2,597
6 Regions 3,834 1,552 1,732 897 1,697 9,712

. ' (39%) {16%) (18%) {9%) . {(17%) {100%}

Manufacturing de'velop_ment have been promoted and assisted by the DTI and
other related government agencies. There are three export processing zones
(EPZ} in the study area which locate at Baguio, Bataan and Cavite. The EPZs
are established and supervised by the Export Processing Zone Authority under’
the Board of investments, DTI to increase export earnings as ‘well as industrial-
ization of the country through foreign investments. The rest major industrial
estates locate in Cavite, Laguna and Zambales (Subic) as shown in Figure
2.6-3. Regional industrial centers and provincial industrial estates classified as
a large scale with 10 or more workers or with or with average monthly re-
ceipts of one {1) million pesos or more, and peoples industrial centers with a
small scale have been planned or promoted by the central and local govern-
ment units. There are also private industrial estates mainly located in Cavite
and Laguna. The industrial areas locate a[ong the existlng national road, while
the present access road condition from the national road to the sites is poor in -
general.
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2.6.3 Tourism

Tourism development in the country have been promoted by the Department
of Tourism (DOT). Under the DOT, the Philippine Tourism Authority {PTA) is
implementing infrastructure and superstructure development such as hotels,
lodges, resort, etc. as an official agency. There are 462 hotels with around
9,400 rooms in the study area as shown in Table 2.6-3. The tourism spots
such as caves, waterfall, beach, hot springs, parks, etc. locate at 618 sites in
“total. The distribution of hotel rooms and tourism spots by province is shown

in Figure 2.6-4. Poor accessibility to the tourism spots is one of the con-
strains to promote tourism development in the country. Not only for foreign
visitors, but also for the Philippine residents, improvement of road accessibility
is essential to increase number of visitors and to develop new tourism spots.



TABLE 2.6-3 TOURISM DEVELOPMENT STATUS IN THE STUDY AREA

Number Tourism Spots
Region of Hote e
- RoOms (%) Number " Kind
CAR 2,172 {23%) 103 Caves, Waterfalls
: Rice Terraces, Springs
1 1,039 C(11%) 88 Waterfalls, Beach Resorts,
Museums, Caves )
11 399 C{4%) 38 Hot Springs, Waterfalls,
: : Beach Resorts:
ITI 3,243 {35%) 111 Parks, Churches,
oo ~ Beach Resorts
IV 1,466 {16%) 203  Swimming Pools, Caves,
: Waterfalls; Hot Springs
1,060 (11%) 75 Parks, Beach Resorts,
o : Hot Springs, Caves
Total 9,379 {100%) 618
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3.1

CHAPTER 3

ROAD NETWORK

EXISTING ROAD NETWORK

3.1.1 Classification of Road

a}) Administrative Road Class_i_fication

Road ciassificati'on in the Philippines has been established by a series of

Executive Orders, Republic Acts and or Presidential Decrees, of which the
most fundamental’ use was the Republic Act No. 917 {the Philippine High-
way Act) whose classification of roads is as follows:

- National Primary and Secondary
- National Aid Roads

- Provincial and City Roads

- Municipal Roads

This classification was more clearly defined by the Executive Order No. 113
issued in 1955. Since then, various amendments have been made including
those shown below.

- "National Aid" roads no longer appear in the Revised Philippine Highway
Act, 1972 (Presidential Decree No. 17).

- A new class of roads known as Barangay Roads was introduced by the
Presidential Decree No. 702, 1975.

Today the Department of Public Works and Highways {DPWH) classifies roads
into the following five (B) groups:

- National Road

- Provincial Roads
- City Roads

- Municipal Roads
- Barangay Roads

Definition of each class is given below, while Figure 3.1-1 shows the under-

- lying concept.

._.634,
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National Roads - are all roads that form part of the main trunkline system
. continuous in extent; all roads leading to national ports, national seaports
parks or cost-to-coast roads.

Provincial Roads -.are those roads connecting one municipality with another
municipality, the termini to_be public plazas; all roads extending from a munic-
ipality or from a provincial or national road to a public wharf or railway station;

~and any other road to be designated as such by the Sangguniang Panglalawi-
gan. C

City Roads - are those roads/streets within the urban area of the city to be
designated as such by the Sangguniang Panglungsod.

Municipal Roads - are those roadé/streets within the p'ob!acion area of a
municipality to be designated as such by the Sangguniang Rayan.

Barangay Roads - are rural roads located either outside the urban area of a
city or outside industrial, commercial or residential subdivision which act a
feeder farm-to-market roads, and which are not otherwise classified as a
national, provincial, city. or municipal roads. Roads located outside the Pobla-
cion area of a municipality and those roads located outside the urban area of a
city to be designated as such by the Barangay Council concerned.

Responsibility for planning, construction and maintenance. of national roads is
with the Department of Public Works and Highways (DPWH). The provincial,
city and municipal government units, alf under the general supervision of the
Department of Interior and Local Government (DILG), are responsible for

~ provincial, city and municipal roads in their areas, through the provincial, City
and Municipal Engineers Offices, respectively. '

Barangay roads which weare under' responsibility of DPWH, are now being
transferred to jurisdiction of Local Government Units (LGUs)

b) Functional Road Classification

Road Classification by the DPWH is mainly based on the administrative juris-

diction of the concerned agencies. This type of classification may be helpful to

identify the responsible agency regarding the funding, constructionfimprove- .
ment and maintenance. However, the administrative classification has been

often misinterpreted particularly in terms of importance and character of

service. of the roads; national road is not always have higher importance than

provingial road. :



In 1983, a world Bank appraisal mission on the Transport Sector noted the
'major ptanning and programming problems encountered because of the defi-
ciencies in the functional classification process. Those problems were also
noted in several development studies being conducted about the same time.

'Con_sequently soveral functional classification study funded through IBRD and
ADB were conducted; :

In 1982 IBRD Asmsted Rural Roads Development Program 1| c!assn‘led roads
mto the foi[owmg five {B) classes:

- Primary Roads

- - Secondary Roads

- Tertiary Roads .

- Farm-to-Market Roads
- Streets

IBRD Assisted "Functional Road Classification Study" (FRCS-86), which was
undertaken in 1986, classifies the roads as follows:

- " National Primary Roads

- Nationa! Secondary Roads
- National Tertiary Roads

- Provincial Roads

- Feeder Roads

Definition for classification is presented in Table 3.1-1.

ADB Assisted "Phi[ippiné Road Classification Study" (PRCS-91) whi'ch is
currently being undertaken, tentatively proposes the followzng classification by
revising FRCS-86. '

- Primary Arterial

- Secondary Arterial
- Provincial Collector
= Municipal Collector
- Local Roads

A cross reference between FRCS-86, the proposed new classes and the cur-
rent administrative classification is shown in Table 3.1-2.

As of now no concrete functional ciassific_afion has not been established yet,

and thus promulgation of functional classification proposed by past studies
was never accomplished.



TABLE 3.1-1 PREVIOUS FUNCTI'ONAL.'ROAD CLASSIFICATION

IBRD Assisted IBRD Assisted’

Functional Road Classification Rural Roads Development Program
Study (DPWH), 1986 II (DLG), 1982

{1) Natlonal Prlmary Road
Connect plmary centers

{2) Natlonal Secqndary Road {a) Primary Road
. Connect secondary centers Major inter-provincial roads
to one another and to or major intra-provinecial
National Primary Roads trunk roads linking one

or more municipal towns to
the Provincial Capital

(3) National Tertiary Road {b) Secondary Road
Connect tertiary centers _J Roads (other than above)
to one ‘another to a Natio- linking municipalities with
nal Primary or National each other or to the pro-
Secondary_road ] vincial capital or the pri-

mary network

(4) Provincial Road

_Connect cities and muni- {c) Tertiary Road
cipalities not clasgsified Roads linking barangays
as primary/secondary/ter- to the municipal towns and
tiary center to a national to the primary or secondary
road. . S network
' (5) Feeder Road (d) Farm~to-Market Road
Connect barangays, cutside Roads linking farm areas to
urban development areas -as their respective barangay
of a city or municipality, centers or to higher level

to one another and roads network
not classified as national i
or provincial

{e) Street
Roads within built-up popu-
lation centers with essen-
tially urban rather than
rural functions

 1T“

. Primary Center (28) Rating
- either a national or regional MNatienal/Regional Capital...1
capital Provincial Capital ......... 2 .
- or base for a national base If combined ....cccvvuunninn ¢
© seaport Subrprovincial Capital ..... 3
- ‘of base for an international National Base Seaport ...... 1
airport International Airport....... 1
- or having a ratlng of ¢ or Natjonal Sub-base Seaport ..2
~less - Hational Trunkline Airport..2-
. Secondary Center (58) Mational Seaport/Secandary
- either a provincjal capital  Adrport ........... P 3
- of base for a national Feeder Port .....covvvunnn.. 4
sub-base port o . Population over 100,000 ....1
- or having a rating of 10 to 75,000 {000,000 .........2
13 inclusive S 50,000 ¥5,000 ....... PR
- Tertlary Center (14) If none ........ freenreenees 5
- either a sub- prov1nc1al
capital
- or having a rating of 14 to
16




TABLE 3.1-2 RELATIONSHIP BETWEEN FRCS-86 AND PRCS-91

Propesed Functional Classifications . Current Administretive Classification
FRC$-86 7 ’ ' PRCS-91 | Hational 'Provincial IMUnicip_al Barahgay | Private
Mational Primary ——o—= Primary Arterial "
Nationa('Secdndary -———2 Secondary Arterial s ] n
National Tertiary B - -
Provincial Collector
. P »
Provincial =—7_ : _
Kunicipal Collector : o . " -
Feeder Roads -\’ _
Local Roads o ] a

3.1.2 Growth of Road 'Len"g_th.

Major road improvement activities began in 1969 following comp'letion of the
Philippine Transport Survey conducted under UNDP financing with World Bank as
“the executing agency, which recommended improvement -of about 6,000 km of
national roads. Also greatly.impacting on the road network development was
constructlon of the Pan- Philippine Highway, on which construct!on was started in
1969 and completed in 1979 with financial assistance from Japan. As shown in
Table 3.1-3 and Figure 3.1-2, national road length expandpd in the !ate 1960s
and has constantly increased until 1985,

After that, road length decreased slightly due to the létest re-inventory where
some roads excluded from the list of natlona! and barangay roads as they are not
qualtfled as such.

As of 1990, the public road network in the Philippines covers a total length of
about 160,549 kms, consisting of about 26, 261 kms.(16.4%) of national roads
which form the main trunkline system; 45,925 kms.{28.6%) of provincial,
municipal and city roads; and 88,363 kms.(55.0%) of barangay roads. The
existing road length by class is shown'in Table 3.1:4.

Likewise, the existing road lengths by pavement type are; 10,320 km.(6.4%) is
concrete, 12,661 km.(7.9%) is asphalt, 129,071 km.(80.4%) is gravel and
8,497 km.(5.3%) is earth. The existing road fength by pavement type is shown
in Table 3.1-5. :

__68#,



Total

{km)

Baranga
Roag Y

Municipal
Road

Road

Provineial
Road

National
Road

Year

TABLE 3.1-3 GROWTH OF ROAD LENGTH {1961-1990)
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TABLE 3.1-6 EXISTING ROAD LENGTH BY PAVEMENT TYPE IN THE PHILIPPINES
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- 3. 1 3 Road Density
In general road requirement depends on both land area and population. There-
fore, the road density defined as follows is used as an indicator to assess the -

adeqguacy of road.

Road Density = LAAPA

Where; L = road length in km
A = land area En_kmz

P

population in 1,000

.Ro.ad' density of each province by road class in accordance with above definition
is presented in Table 3.1-6 while road density by surface type is shown Table
. 3.1-7. Figure 3.1-3 illustrates paved road density of each province.

Provinces of Abra, llocos Norte, llocos Sur, and Nueva Vizcaya have higher road
dens;ty of total road, this may be attributed to smaller population. Road density
of other. provinces seem to be fairly distributed over Luzon Island. However, road .
density of paved road varies widely from province to provmce

The provinces which have a lower paved road density are;

Kalinga Apayao
Quirino
Aurora
ifugao

1

Above:provinces are located in mountainous area, topographical restriction may
deter quantitative development of the road network in these provinces.

The provinces which have a higher paved road density are;

Bataan
Cavite
Batangas
Laguna

Provinces with higher paved road denéity are located in fllati area neafby NCR
whose economic development stage is higher than those with lower density.

Provincial disparity in paved road density is quite notable. In addltlon to length of
road, quality of road should be taken into consnderataon in assessmg adequacy of
road, since there are many roads which are not accessible to motorized vehlcles
at all times, thus hampering sound economic growth the area.
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TABLE 3.1-6 ROAD DENSITY BY ROAD CLASS

Land 1990 Road Density L//(AP/1000)
Area Popu-~
(km2) lation Nationat Provinc'l €ity Municipal 8arangay Totat
A p
All . Luzon W/0 NCR 10?;534.6 22,835,663 0.202 0.211 0.020 0.101 - 0.704 1.239
NCR : 636.0 7,928,867 0.395 - 0.567 0.247 0.121 1.330
CAR 18,293.7 1,145,880 0.348 0.306 0.031 0.095 0.800 - 1.580
Aora 3,975.6 184,743 0.210  ° 0.560 - 0.301 1.666  2.735
Benguet ' . 2,655.4 485,546 0.398 0.283 0.125 0.031% 0,721 1.558
Mountain Province 2,097.3 116,535 0.427 0.552 - 0.075. 0.394 1.648
Ifugao 2,517.8 147,281 0.415 0.254 - 0.030 - 0.915 1.613
Kal inga-Apayao 7,067.6 211,775 0.326 0.142 - 0.070 0.545 1.083
Region 1 - 12,840.2 3,550,606 0.215 0.264 0.025 0.150 1.185° 1.849
Ilocos Norte 3,399.3 461,661 0.302 0.337 0.104 0.235 1.655 2.633
Ilocos Sur 2,579.6 519,930 0.327 0.227 - 0.212 1.736 2.502
La Union 1,493.1 548,742 0.241 0.278 - 0.134 0.640 1.293
Pangasinan 5,368.2 2,020,273 0.146 0.257 0.011 0.127 1.014 1,555
Region 11 26,628.4 2,325,626 ¢.202  0.207 - 0,128 0.826 1.363
Cagayan 9,002.7 829,974 0.215 0.193 - 0.074 0.800  1.282
tsabela. - 10,664.6 1,080,341 G.126 0.171 - 0.127 0.757 1.180
Hueva Vizcaya 3,903.9 301,179 0.291 0.341 - 0.264 1.405 2.300
guirine ) 3,057.2 114,132 0.437 0.259 - 0.149 0.378 1.223
Region 111 18,230.8 6,198,957 .160 0.222 0.024 . 0.09% 0.731 1.233
Bataan . - 1,373.0 425,803 - 0.387 0.295 - 0.064 ~ . 0.594 1.340
Bulacan 2,625.0 1,505,219 0.126 0.178 - 0.120 0.901 1.325
Nueva Ecija 5,284.3 1,312,610 0.165 0.265 0.015 0.122 0.67% 1.243
Pampanga . 2,180.7 1,532,682 0.158 0.176 0.070 0.057 0.8469 1.330
Tarlac 3,053.4 859,651 0.130 0.341 - 0.079 0.962 1.512
Zambales 3,714.4 562,992 0.153 0.14%9 0.063 0.115 0.414 -0.894
Region IV 19,468.2 6,491,710 0.203 0.166 §.020 0.078 0.485 0.952
Aurora 3,239.5 139,586 0.325 0.172. - 0.085 0.360 0.943
Batangas 3,165.8 1,476,783 20,2461 0.295 0.017 G.110 1.042 “1.704
Cavite 1,287.6 1,152,534 0.251 0.353 0.075 0.056 0.589 1.323
Laguna 21,759.7 1,370,232 0.221 8.162 0.051 0.099 0.424 0.958
Quezon 8,706.7 1,372,381 0.18% 0.107 0.003 0.062 0.230 0.592
Rizal 1,368.9 980,194 0.216 0.059 - 0.127 0.691 1.092
Region V 12,073.3 3,122,884 0.223 0.233 0.035 0.100 0.570 0.161
Albay 2,552.6 903,023 0.254 0,247 0.018 0.112 9.450 1.082
Camarines Norte 2,112.5 390,982 0.206 0.148 - 0.095 0.347 0.796
Camarines Sur 5,266.8 1,305,919 0.1 0.263 0.073 0.0%2 0.798 1.416
Sorsogon 2,141.4 522,960 0.279 - 0.218 - 0.197 0.388 0.992 -




TABLE 3.1-7 ROAD DENSITY BY PAVEMENT TYPE

Road Density L//(AP/T000)

o . L Total Paved

Concrete Asphatt Gravet Earth Road Road

AlL Luzon H/0 NCR 0.0%96 0,124 0.962 0.056 1.239 0.221
NECR 6.511 0.617 0.197 0.005 1.330 1.129
CAR 0.021 0.133 1.227 0.198 1.580 0.155
Abra 0.007 0.149 2.133 0.447 2.735 0.155
Benguet 0.043 0.349 1.031 0.136 1.558 0.392
“Mountain Province 0.001 0.118 1.316 0.214 1.648 0.118
.Ifugap . 0.063 0.013 1.323 0.214 1.613 0.07%
Kal inga-Apayao 0.004 0.017 0.951 0.110 1.083 - 0.021
Region 1 0.089 0.194 1.498 0.069 1.849 0.283
Iocos Norte 0.218 0.111 2.161 0.143 2.633 0.330
Ilocos Sur 0.044 0.217 2.073 0.168 2.502 0.261
La Union 0.152 0.187 0.909 0.046 1.293 0.339
Pangasinan 0.042 0.228 1.270 0.015 1.555 0.270
Region ii 0.073 0.034 1.218 ‘0,039 1.363 - 0.107
Cagayan 0.083 0.058 1.130 0.012 1.282 - 00141
Isabela 0.0560 0.027 1.078 0.015 1.180 0.088.
Mueva Vizcaya 0.117 0.014 1.974 0.195 2.300 0.131
Quirino 0.024 0.001 1.183 0.015 1.223 0.025
Region 111 0.140 0.113 0.943 0.037 1.233 0.253
Bataan 0.202 0.296 0.839 - :0.003 1.340 0.498
Bulacan 0.248 0.104 0.961 0.613 1.325 0.352

“ Hueva Ecija 0.120 0.028 1.087 0,007 1.243 G.148
Pampanga 0.189 0.077 0.955 0.109 %.330 0.266
Tarlac 0.074 0.154 $.233 0.051 1.512 0.228
Zambales . 0.039 0.210 0.598 .0.047 0.894 0.249
Region 1V 0,102 0.168 0,649 0.032 0.952 0.271
Aurora 0.003 0.045 0.866 0.029 0.943 0.048
Batangas 0.037 0.413 1.231 0.024 1.704 G.450
Cavite 0,147 - 0.305 0.776 0.095 1.323 0,452
Laguna 0.224 - 0,196 0.507 0,031 0.958 0.420
Quezon 0.093 0.033 0.440 0.026 0.592 0126
Rizal 0.194 0,158 0.709 0.9032 1.092 {.351
Region V 0.142 0.144 0.821 0.054 1.161 0.286
Albay . 0.141 - 0.186 0.689 0.065 1.082 0..32?
Camarines Norte 0.149 0.160 0.479 0.008 0.796 0.309
Camarines Sur 0.139 0.104 1.128 0,045 1.416 0.243
Sorsogon 0.148 0.171 0,572 ~0.101 0.992 0.319
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3.1.4 Road Condition

The road'condition survey was conducted covering almost all national roads and
some provincial roads which were considered as vital linkages to the road net-
work in Luzon Island. :

The survey Was carried out either by the field survey or by interview. The field
survey was applied for all road links that were accessible to public utility vehicle
while the interview survey was conducted to all road links with security problems
and impassabile,

a)

b}

Roa_d Condition Survey

Prior to field survey, reievant data and information regarding the project areas
were collected and reviewed e.g. Provincial Road Maps, Regional Road Maps
and Road Straight Line Diagram.

Topographical ma'ps_ of scales 1:250,000 and 1:500,000 were also utilized as
base maps for preparing road maps.

The JICA assisted " Feasibility Study on Rural Road Network Development
Projact Phase l'and li" has c_o'nducte_d extensive road inventory survey in 1987
and 1989 in the province of La Union, Nueva Ecija, Cavite, Rizal and Albay.
Road inventory data gathered by above studies was fully utilized and incorpo-
rated in this study by updating with supplemental field surveys.

Two survey teams, each team is composed of one (1} Japanese Highway
Engineer and iwo (2} Filipino counterparts, conducted field survey on 22nd of
April to 21st of May 1992 to all road links nominated by the Study Team.

In the field survey, all road data and bridge data were recorded in the field
survey sheets: Detailed discussion for survey method is presented in " ROAD
INVENTORY ™.

Result of Road Condition Survey

The survey teams investigated a total length of about 12,000 km of roads
comprising 368 road links. All inventory survey data were compiled in the
diskettes for computer analysis and road data bases. The result is presented in
" ROAD INVENTORY " while location of surveyed roads in each province is
presented in Appendix 3.1. oL

Present road 'Ie'ngth of each province by surface type, surface condition and
carriageway width is summarized in Table 3.1-8.

=77



' Present road condition in Luzon Island is illustrated in Figure 3.1-4 based on
the fieid mvestlgatlon

c} Road Length by Surface Condltron

The iehdenCy of surface condition can be attributed with respect to its topo-
- graphical characteristics as follows:

- The Cordillera R_egio'n'which tvpifie's in-land progvinces with mostly moun-
tainous terrain have the worst road condition {68.2% Bad, Very.Bad or
impassable Condition}. '

- Central Luzon v\}hicrj:typifies in-land province with vast land of flat terrain
have better road condition {75.9% Good or Fair Candition}.
d) Road Length by Pavement Type
Generally, road type were classified as fbllows:
Paved Road - Single Bituminous Surface Treatment {SBST)
' - Double Bituminous Surface Treatment {DBST)
" - Bituminous Macadam {BM)
- - Asphalit Concrete (AC)
- Portland Cement Concrete (PCC}
Unpaved Road - Gravel and Earth
According to survey results, Region Il has the most well paved region whi_ch
account for 73.6% (1,481.6 kms.) of 2,014.0 kms. regional total while the
less paved region is CAR which has only 19.1% (373.5 kms.) of 1,958.3
kms regional total,
e} Road Length by Carriageway Width

The type of road width in the region was classified into two (2) types:

- Road width {w) : W< 6.0 meters
- Road width {(w) : W> =6.0 meters

According to survey results, road width less than 6.0 meters dominates the

mountainous area, such as CAR. CAR garnered the highest percentage of
narrow road, 76.7% {1,502.4 kms) of 1,958.3 kms. regional total.



f} Existing Bridge Condition.

Eight(8) permanent bridges along surveyed roads were found to be heavily
damaged and closed to traffic or need to be reconstructed. Most of them are
damaged by mud flows caused by heavy rains. There are 434 temporary
bridges such as bailey bridges and timber bridges including spillways along
surveyed roads with total length of .9,405.6 m. There stil! be 158 locations
with estimated length of 10,812.0 m have no bridges.

‘As shown in Figure 3.1-5, loc’ation of damaged bridges,temporary bridges and
or no bridge sections is fairly distributed all over Luzon Island. Most of then
are located along national secondary and provincial roads. Table 3. 1 9 shows
summary of existing bridges. :
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TABLE 3.1-9 SUMMARY OF EXISTING BRIDGES

Bridge (m)
Permanent Bailey Timber $pilluay No Bridge
H/ Heavy ford Crossing
Damage :
Whole Luzon 457.5(n= B) 5,046.3(n=250) 2,556.5(n=143) 1,802.8(n=41) 10,812.0(n=158)
CAR : 198.3¢(n= 3) 1,824.8(n=81) 197.9{n= 6) - 580.0(n= &)
Abra } 98.0(n= 1)~ 60.0(n= 2) ‘- - -
Benguet 100.3¢n= 2)  330.8(n=16) 127.9(n= 2) - 550.0¢n= 3)
Mountain Province - 566.1(n=22) - - -
Ifugao . - 116.7(n= 3} - - -
Kalinga Apayao - 751.2(n=38) 70.0¢{n= &) - . 30.0(n= 1}
Region 1 _28.0¢n= 2} 934.3(n=33) 179.3¢n= 5) - 1,694.0({n=15)
Hocos Horte - 84.0¢n= 3) - . - -
Ilocos Sur - 359.3(n=17) 17.0(n= 3y - - 350.0¢(n= 3)
La Union 28.0(n= 2} 159.0{n= 6} o - 100.0(n= 1)
Pangasinan - 332.2(n= 7) 162.3(n= 2) - 1,224.0{n=11)
Region 11 - 805.3(n=54) 1,070.1{n=50) - 541.0¢(n= 6) 5,204,0(n=33)
Cagayan - 354.0(n=22) 533.0(n=33) 315.0(n= 2) 2,253.0{n= &) -
Isabela - © 18.0(n= 1) 404.0(n= 2)  111.0(n= 2) 2,120.0{n=16)
Nueva Vizcaya . - 368.1(n=27) 108.5(n=12) - ' 531.0¢(n=10)
auirino - 65.2(n= 4) 24.6{n= 3) - 115.0(n= 2) 300.0¢n= 1)
Region I}I 793.8(n= 2 308.3(n= 8) 361.7(n=20)  406.6(n= 5} 330.0(n= 9)
‘ Bataan - - - - -
Bulacan - 10.8(n= 1) - - 70.0(n= 2}
Hueva Ecija - 237.5(n=.4) 348.7(n=18) 316.6(n= 4 260.0(n= 7}
Pampanga 160.8{n=1} 59.2(n= 3} 13.0(n= 2) - -
-Tarlac 33.0{n=1) - - $6.0{n= 1} -
Zambales - - - - -
Region 1V - 822.7(n=54) 322.8(n=29) 261.0(n=14) 2,090.0¢(n=77)
_Aurora - 18.0(n= 2} 152.0(n= 8) 154.0(n= 9) 665.(H(n=12)
Batangas - . 164 .4(n=12) 37.0(n= 5) — 340.0¢n=27)
Cavite - 298.5(n=1%) 23.9(n=1)) 46,0(n= 1) -
Laguna - 110.5¢(n= 8) 2e.9(n= 95 1. 0{n= 1) -
Quezon - 231.3(n=13) 10.0¢n= 1) 45.0(n= 3) 1,075.0(n=37)
Rizal - : - : - - 10.0{n= 1)
Region V 37.4¢n= 1) 351.0(n=20) 426.7(n=33) 594.2(n=16) 194.0(n=20)
Albay 37.4(n= 1N 98.0(n= 7) 275.8(n=18) 347.2(n= 9 183.0(n=10)
Camarines Horte - 93.0(n= 3} 76.9(n= 4) - -
Camarines Sur ) - 106.0(n= 6) 66.0{n=10) 247.0{n= 7} 611.0(n= 1)
Sorsogon - 54.00(n= §) 6.0(n= 1} - 120.0(n= 9)

—83—









“ NOILIONOD 39Q148 ONILSIX3 G-L°¢ 3HNSI3

abpiig Inoyum Buissol) weans :

- afipug Asesodwsy

abpug usurWId abeweq-ybiy

. wWEzF 1 wez <1

. yBua eBpug

- :aNasa










3.2

3.2.1

ROAD DISASTER

General

At present, the road system in Luzon Island would seem adequate in terms of
focation and extent, except those in some remote areas where improvement is
now actively implemented. Despite the fact, however, that a quantitative expan-

,snon of road system has been realized, the qualitative ;mprovement of road is still

far from adequate. There is a fact that an increase number of road disaster that
buffet in the country, particularly in Luzon Island such- as slope failure, debris

" flow, landslides and heavy damages to culverts, spit!ways seawalls, bridges and

other road structures caused by typhoons, floods, earthquakes and volcanic
eruptions, resulting innumerable road closures and/or traffic interruptions.

It is very important that the Study Team shall know the bresent road situation in
Luzon Island specifically for the disaster to prepare the Luzon Istand Strateg;c
Road Network Development Study more effectively.

3.2.2 Classification of Road Disaster

‘Road disasters are classified into five {5) types based on location and nature of

failure viz.;

1. Cut slope failure

2. Embankment slope failure
3. Debris Flow

4. Scour/Washout of Roadbed
5. Flood '

- Nature and causes of each disaster is discussed below while detailed description

is presented in Appendix 3.2.
1} Cut Slope Failure (includin_g natural slope)

Cut slope failure is classified as surface and deep failure and further subclassi-
fied based on causes of failure.

a) Surface Failure
Surface failure is a shallow failure created on cut slope surface. It is sub-
classified into four types depending on the following causes: i) erosion, ii}

top soil slip, iii) weathering, and iv) structural weakness failure. These are
mainly result of an action of surface water flowing down the slope surface.



) Deep Faiiure

Deep fallure is a failure that occurs at consn:ierable deep places within the
slope and aré sub-classified into three types based on the causes and shape
of failure namely:.i) scouring, ii) rotational failure, and iii} translational fail-
ure. : -

‘Scouring ge’nerally appears on slope composed of thick sail, soft rock or
highly weathered rock, and is induced by concentration of surface water
- flowing down the slope. e

Rotation_al failure appears on slope composed of thick soil or highly weath-
ered soft rock, and generally has a circular sliding plane. This type of failure
is mamly induced by decrease of shear strength or increase of pore water’
pressure reSUltmg from rising of groundwater level,

Transtet:onal failure occurs on structurally weaak planes such as fau!t
bedding planes, border planes between rock and soil, ste. It is mainly
caused by seepage of groundwater into weak planes. :

2) Embankment Slope Failure (including natural slope)

Embankment slope failure is classified as surface failure and deep failure which
are further sub-classified in accordance with the causes of failure.

a) Surface Failure

 Surface failure is a shallow failure forming gullies which appear in slope
surfaces and are caused by erosion resutting from surface water flow.

b} Deep Failure

Deep failure is a failure which occurs or extend in the deep places within
the embankment. They are sub-classified as scounng and saturation failures
depending on the causes of fallure. :

Scouring is often seen on slope where there is concentrated flow of surface
water, for example, slopes within the inside curve of road in mountainous
area. Scouring is also caused by river flow and waves, and is often seen on
riverside embankiment siopes

Saturation failure is a result of the decreasing shearing'strength of the

. roadbed fill due to seepage of ground water into the embankment. Failure
of this type has circular sliding plane and occur easily on embankment
slopes located on inclined ground or semi-cut and fill sections.



3) Debris Flow

Debris flow is defined as the mass flow of deposits with rainwater whose

movement resemb!es the movement of viscous fluid in velocity distribution.

This occurs when the force of flood flow hit a mass of deposit that is subject-
ed to liquefaction. Debris flow is classified into two types based on the size of
flow materials, namely: i} debris flow which contains large stones and big
boulders, and i) mud flow which contains soils and muds with stones.

4) Scour/Washout of Roadbed

Scouring is caused by river flow where river bed is high mamiy due to the
accumulatlons of sand, gravel, cobble and boulder materials brought from
further upstream and deposited under the hridge/stream bed thus insufficient
clearance of bridge site wherein flood discharge cannot be accommodated
during heavy rains. As a result, water is to overflow on the roadway. Over-
flowing had caused on a road surface to scoured shoulder/road bed. Likewise,
the said deposited materials under the bridge had caused the river channel to
change its course resulting river bank scoured by the floods.

B) Flood

Flood is defined as the inundation of the road surface lower than the abuting
lands due to insufficient capacity of side ditches or overflowing of stream due
to aggravation of riverbed hy sed{mentatron

3.2.3 Road Disaster Survey

The Road Disaster Survey are carried out in two stages:

The initial road disaster survey was conducted during dry season to estimate
the occurrence of potential disaster such as cut slope failure, debris flow,
embankment slope failure and scouring.

The detailed disaster condition was observed in the second road dtsaster
survey period. The second road disaster survey was conducted during rainy
season to observe the situation of the areas/sections identified as potential
disaster during the initial road disaster survey.

3.2.4 Initial Road Disaster Survey

1) Pre-Disaster Survey

Tihe'disaster area/section were reviewed prior to field survey by engineers on
the bases of existing reports, disaster records, topographic, meteorologic data
and geological data.



2) Field Road Disaster Survey

The Road Disaster Survey was conducted by ocular inspection together with
Road Condition Survey on the National Road and some part of Provingial Road:
in the whole Luzon Isiand. The total surveyed road longth is approxsmately
12, 000 kms.

' 'Two Survey Teams composed of one (1) Expatnate Road Engmeer with two
Filipino Counterparts were conducted initial survey on 22nd of April to 21st of
May 1992 in Southern and Northern part of Luzon island respectively.

3.2.5 Resuit ofllnitial Road Disa.ster'Sufvey

Potential disaster sections are noted downs on the survey sheet during field
survey. The result is summarized in Table 3.2:1 and illustrated in Figure 3.2-1.

TABLE 3.2:1 SUMMARY OF ROAD DISASTERS

(m)}

Embankment

Cut Slope Scour /Washout | - -

Province Damage |Slope Damage|Debris Flow|of Roadbed |Flooding
Abra 3,750 - - - -
Benguet | 134,550 90,790 70 - -
Mt. Province 56,900 27,400 - - -
Ifugao ' 46,000 31,900 - - -
Kalinga Apayao 9,850 12,250 800 - -
Ilocos Norte 7,150 956 - - -
Ilocos Sur 6,358 300 - - -
La Union 11,248 4,591 - 300 -
Pangasinan 100 - - - 1,500
Cagayan 6,400 700 - - 3,550
Isabela © 50 - - - 3,008
Nueva Vizcaya 17,900 11,060 - 300 100
Quirino - - - - - -
Bataan - - - 400 -
Bulacan - - - -
Mueva Ecija 16,650 £20 90 -1 - 46,600
Pampanga - - - -
Tarlac - - - - -
Zambales - - - - 500
Aurora - - - - -
Batangas - - - - -
Cavite - - - - -
Laguna - = - - -
Quezon 200 - - - -
Rizal 120 30 - - -
Albay 300 100 - - 300
Camarines Norte 100 - - - -
Camarines Sur - - - - -
Sorsogon - - - - 1,500

TOTAL 317,626 181,197 960 1,000 57,058
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1) Cut and Embankment Slope Failure

Based on the ex'isting reports and the actual road disaster survey results the
causes of disaster for each road sections/areas under study explicitly show are
due to the following potential reasons:

a) Steep mountain and valley area which are susceptible to slope failure.

b) Faults and volcanic zones.

c) Meandering river frequently changes its course and river stream hlts the
embankment directly.

d) Flood prone area.

The di_séfster mentioned above, except item b} are very popular in Luzon Istand
and odc_urred every year during rainy season with heavy rains and typhoons.
During site investigation there are many potential portions with slope failure
found along the mountain side of the road due to steep mountain with deep
cutting without any slope protection, poor drainage facilities and the absence
of vegetation activated the materials to fall easily causing landslide and
embankment failures. Further damaged was aggravated by heavy rains and/or
earthquakes

The Region CAR and the provinces of llocos Norte and llocos Sur had suffered
many road disasters as mentioned above.

2) Scouring

The scouring of road were also raised in many places particularly roads cross-
ing along Cagayan and Agno rivers and other streams.

Apparently, many bridges and culverts were washed out/buried by silted
materials supplied by dévastated mountain slope and aggravated by strong
rainfall. Like for example is some part of Bued river in Benguet and Cagayan
river in°Cagayan Valiey, river bed was almost in the same leve| as the road due
to accumulated sand and graveis from upstream thus flood overflow on the
road surface causing the shoulder/roadbed to scour.

3) Mt. Pinatubo

The eruption of Mt. Pinatubo which is located in the Central portion of the

- Zambales Range. is one of the worid's most violent and destructive eruptions
in the century. The eruption of the said mountain has brbught about untoid or
immeadsurable human sufferings and tragedies. Infrastructure such as roads
and bridges were totally damaged particularly in Zambales,Pampanga and
Tarlac,



3.2.6

To date, lahar flow cdntinuously_destructed!damaged the neighboting towns

and infrastructure projects specifically during and after heavy rains. Listed in

Table 3.2-2 are the roads affected/damaged by lahar flow during the eruption
“of Mt. Pinatubo.

TABLE 3. 2 2 ROAD DAMAGED BY MT. PINATUBO ERUPTION

PrOV1nce Road No. o Road Ndme

Zambales 35-21B olongape-Zambales Road

. - 35-93 Zambales-Tarlac Road

Pampanga ' 34-21A721C San Fernando-0longapo- Road

: 34-12C,12F,12G Manila North Road (MNR)
34-29A,29B- San Fernando-Gapan Road
34-30A,30B San Antonio- Florlda Blanca Road
34-01A,01C Manila North Expressway_
34-12A Part of MNR {Bulacan Bdry.)
34-12D,12E . Part of MNR' (Bulacan Bdry.)
"34-23 - . Apalit-Macabebe-Masantol Road
34-26A,26B . San Fernando-Lagundi Road

Tarlac ' 35-12A, 12E Manila North Road ...

' 35-21° : Tarlac-Zambales Road:
35-22RX°Y Tarlac-Sta. Rosa Road -
35-24AC Paniqui-Camiling-Wawa Road
35-51 . Bamban-Lapaz-Panigui Road

Source: Mudflow Hazard Map as of 01 October 1991

Second Road Disaster Survey

Most of road disaster usually occur during rainy season, from the month of June
to October. In order to formulate sound disaster prevention measures which can
withstand harsh monsoon weather and unstable geographical formations, it is
imperative to observe exact disaster condition during rainy season.

The Survey Te'am composing of one (1} Japanese Disaster Prevehtien'EnginEer
and one {1) Filipino Counterpart conducted site survey between September 1 and
1 1 1992,

The following road sections are selected for disaster site survey. These sections
exhibit typical road disasters.

- San Fernendo - Qlongapo - Zambales Road

- Pan-Philippine Highway, Dalton Pass Section
- Major Roads Leading to Baguio City

- Kalinga - Cagayan Road '

- 'Cabatuan - Enrile Road in isabela Prownce

- Manila North Road, Laoag - Allacapan Section



3.2.7

During the site survey, the identified disaster area/sections were inspected by the
Survey Team using survey sheets. For each type of disasters, factors that may
affect the occurrence of disaster were noted down in the Survey Sheets. The
factors under consideration are slope length, gradient, type of soil or rock com-

_prising the slope, geoclogical condition, surface water, ground water and evidence

of past disaster records etc.
Result of Second Road Disaster Survey

Survey Sheets of second road disaster survey is presented in Appendix 3.3. Road
disaster in each nominated road are discussed below.

1) Investigated Road
- San Fernando - Olongapo - Zambales Road

Some bridges and road sections were destroyed and damaged by lahar flow
from Mt. Pinatubo.

- Pan{Phiiippine Highway, Dalton Pass Section

This road has va_rious type of disaster such as cut slope failure, embank-
ment slope failure, rockfall,scouring and debris flow mainly because it is
situated along the Philippines Fault.

-~ Major Roads Leading to Baguio City -

The topographical condition of these roads is dominantly mountainous with
deep ravine and steep valleys. Also, faults and developed fracture zones
were observed.

Disasters obsserved along these roads are follows:

Naguilian Road ........... Rock Fall due to stratum of paraliel dip with cut
slope and embankment slope failure

Marcos Highway ......... Debris Flow, Cut Slope Failure and Embankment
Slope Failure

Kennon Road .............. Debris Flow, Scouring, Cut Slope Failure, Embank-
' ' ment Slope Failure and Flood

Baguio-Bontoc Road ....Cut Slope Failure, Embankment Slope Failure and
Debris Flow . '

Baguio-N. Vizcaya Rd... Cut Slope Failure, Embankment Slope Failure and
‘Debris Flow



- Kalinga - Cagayan Road

This road ‘was damaged by cut slope failure, embankment slope failure and
huge landslide : . S

- Cabatuan - Enrile Read

Some portion 'of'this road is'prdne to flooding because the road surface is’
lower than its abutting lands.

- Maﬁiia N;)rth Road, Lao_ag - Allacapan Section
The Section in Patapat viaduct was damaged by rock fall.
2) Investigated Road Disaster
| -a) Surféce Féi!ure of .Cut Slope

Cut Slope:faiiure {including deep failuré) is very common in Luzon Island
and occur every year during monsoon rain and typhoon. In the site survey,
many cut slope failure portions were observed along the mountain side of
the road. ' '

Cut Slope failures were observed on high cut slope 'cdmposéd of soil and
highly weathered or fractured rocks. Most of the cut slope failure were
caused by surface water flow. Many cases of this disaster were brought
about by erosion or scouring as water flowing is ground water.

- Erosion on Slope Surfaée

Many erosions were found on the slope surfaces forming slight guliies
due to surface water flow. The most typical erosion can be .observed at
KM. 203.00 in Dalton Pass (Pan-Philippine Highway) where the slope
was recut to gradient 45 degree with two berms after damaged by
earthquake in 1990, but there is no slope protection works like vegeta-
tion and ditches to drain surface water.

- Top Sail Slip

This type of failure was also observed in the mountainous’ areas, The"
most typical one-was _Iocatéd at KM. 275.00 in Baguio City - Nueva
Vizcaya Road. Most of the vegetated top soil slipped down and exposed
the base rocks. The slope is steeper than normal cut slope and have no
ditches on top of the slope. '
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Weathering or Structural Failure

These are slope failures commonly found in Naguilian Road which are
caused by weatheririg and structural weakness. The slope surface was
covered by weathered rock but rock plates slide down along the planes
of developed crack because stratum is parallel to the slope. There are no
slope protection works such as rock bolting or shotcrete work.

| b} Deep Failure of Cut Slops

Scouring of Cut Slope

Scouring is one of the most familiar slope failure in Luzon island. The
typical scouring was observed at KM. 280.00 in Marcos Highway. The
cut slope was scoured by concentrated water flowing down the slope
forming deep gully.

Rotational Failure

A typical rotational failure on natural valley located at KM. 265.30 in
Baguio-Bontoc Road. Concentrated surface water was flowing on the
road surface down to the natural slope. Failure occurred along the circu-
lar slide plane with weak shearing strength which may be weaker more
by water penetration into the natural slope. if there is a vertical ditch
with enough capacity, the natural slope will be protected from. further
.damage.

Translational Failure

The typical translational failure was observed at KM. 292.90 in Naguilian
Road. The steep plane crack with clay which inclined to slope divided
the mother rock into two mass of rock. Upper rock mass slide down
when shear strength was weakened by weathering or penetration of
water in the crack.

¢) Surface Failure of Embankment

The Typical surface failure of embankment was observed at KM. 257.70 in
Baguio-Nueva Vizcaya. Concentrated surface water from the road surface
fiow down the embankment slope inside the curve, eroding the slope and
formed slight gully.

d} Deep Failure of Embankment

Scouring of Embankment Slope

The typical scouring was observed at KM. 235.50 in Kennon Road. The
“embankment slope was scoured by the strong current of the meandering
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river induced by heavy rain. The strong current hit and scoured heavily
the riprapped embankment including the roadbed.

- Saturation Failure
Saturation failure was observed at KM. 267.10 in Baguio-Bontoc Road.
“This spot is semi cut section with small pipe culvert in the roadbed.

Embankment was saturated with leaked water from pipe joint and slide
down along natural slope.

e) Flood
Many fiooded.sections were obs‘erv_ed. Some of them are;

- Floods at-Mt. Pinatubo surrounding roads such as Manila North Road at
Bamban or San Fernando-Olongapo Road at Lubaca are caused by lahar.

- Flood at KM. 218.10 in Kennon read is caused by ﬂés_h flood on accumu-
lated riverbed. :

- Flood. at KM. 366.00 in Cabanatuan-Enrile Road is due to lower road
surface level which is as low as the riverbed.

§) Debris Flow

The typical debris flow was observed at KM. 273.10 in Baguio-Nueva
Vizcaya Road. The flow of debris moved like viscous fluid along the valley.
from deep in mountain, and crossed over the road scouring the embank-
ment shoulder. This was a flow of deposits which contains water. The
gradient of debris flow is roughly 15 degrees.

3.2.8 Formulation of Disaster Prevention Measures
Based on second disaster survey, appropriate disaster prevention measures for

each type of disaster are established. These measures are incorporated in the
cost estimate as discussed in Chapter 12.



3.3 ASSESSMENT OF EXISTING ROAD NETWORK

Based on the road inventory survey, existing road condition is illustrated in
Figure 3.3-1, classifying each subsection according io pavement type, surface
condition and carriageway width.

Existing road network in Luzon Island is assessed as follows:

1}

2}

3}

4)

Completeness in covering important centers of activity

Important centers of activity such as provincial capitals, highly populated
area, major ports/airport/raitway stations, highly developed industrial area,
etc. are connected by existing roads although some connection roads are
unstable and in poar condition especially in Northern Luzon and Bicol area.

Shape of Read Network

Road network in central and northern parts of Luzon [sland is basically
composed of two north-south backbones {(Manila North Road and Pan-
Philippine Highway) and east-west laterals connecting the two roads in
the inner area and branching off eastward from Pan-Philippine Highway,
while road network in Bicol area is composed of one backbone (Pan-Phil-
ippine Highway) and access roads thereto. Thus, in east side of Pan-Phil-
ippine Highway in central and northern Luzon and Bicol area, road network

is fish-bone type without direct connection between neighboring areas and

flexibility in the ocecurrence of road disaster.

Distribution of Road

.Road'Density of'surveyed roads is presented in Table 3.3-1. Provinces

belonging to CAR have high road density setting aside quality. This is
because of low population. On the other hand, provinces in Region Il
have low road density because of high population. In mountainous area,
especially east coast of Luzon Island, both roads and population are
sparse.

Quality of Road

Pavement type and surface condition of surveyed roads are as follows:

Paved, good/fair : 46%
‘Paved, bad/very bad: 6%
Unpaved . - : 34%
Impassable : 14%
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LEGEND:

LRt ]

Complsete link satisfying the following
conditions

- Paved

- In good/fair condition

. Carriageway width > 6.0 m

- All bridges being permanent in
sound condition

Incomplete link with portionis) noy -
satisfying the above conditions

I'ncompfete link including impassable
partion{s)

FIGURE 3.3-1 ROAD LINK EVALUATION BY CONDITION

—-101—






m..mm_. 095'225

SLLT0 0¥ETD  (%00L) 8765E (M2 ) 9'96 (%9 ) 0°gZ (%Sl ) 2795 (%23 L’ uoBos.10§
$0L°0  SL270  (H00L) %95 (MLl ) 809 (4s£r 9UsaL (% ) $°BE (WY ) 97692 6ls's0g'L BT99E'S dNg sautJewE)
LLiT0 28170 {%00L) 6651 (%0 ) D0 (%1EY %728 (%0L ) 2°%L (%55 ) 8'00L 286088  §TeLl’E F}ON SIULLewe)
lelto 82et0 (%0OL) 8°9%E (%9 3 9702 © (%82 5766 (%6 ) 6'2& (IS ) 2°@6L  £20°%06 972662 Aeqly
S2L70 S£2T0  (X00L) £TUvL (%2l 3 Zvesl  (%92) §T99E  (NOL ) LT@%l (%2S ) 6°€SL  v¥8RITEL'E £E0°ZL A uoiSay
SLLT0 06L°0  {%00L) g°%lZ (%0 ) 00 (2l 28 (%22 ) &9y (%01 ) 1L-0%L ¥6L'086  6°R0€°L 1824y
18070 JseTC 4X%O00L) LUuB8 (%82 ) LTISZ (U9%) £'€28  (My ) 9°LE (%2 ) LULBZ  1QE'ZE’L 4790’8 uozang
99L°0  S€270  (OOL) 27998 (%9 ) lT02 (%02 07aL  (wv ) Lty (%04 ) vAS? 282'0LECL 2U65LT) =unBen
LIZT0  Z42T0 (H0GL) BLEE (%0 )00 Gield 0728 (HEL ) -2'9y (%94 ) 97982 #E8/528"LL 97482 1 91lAR)
V70 84270 L500L) 7008 (%yl ) 8798 (%yl) €718 (6L ) ®74lL (%£S ) . §TAE €827/ 8'69L% sebueleg
AL0°0 T LvET0 (%00L) LU622  (MDL ) 9722 (%E8) STM8L (% 3 972 (% ) 4Tl 98GUEL  §°sEZ'c : eJoJny
ZlL'e g2 (400L) 9UEE9°T (u¥l- ) 2Ui8S  (%Se) €654 (%6 ) BUESZ (%8v ) L°4Se'L OLL'18%'9 2 g9nisl Al uaLBay
02170 - Z9LT0 {%00L) STvEe (%92 ) 2Ti9 (%03 0°¢ (%0 070 (mwsd > £l 266°295 vimll'E saequey
£4170 20270 (%00L) ¥'82€ T (M& ) 2782 (%9 ) L7661 (%0 Y 0°0 - (%5® > 0°082 1597858 ¥UES0E setel
LZL*0 © 6SL°0° (%001) 67682 (%01 ) #°0F  {%LL) 9°2¢ (%2 ) v°¢ (%9 ) §°022 299'EsS’L Z2'0sl’Z ebueciued
62L°0  YEET0 (HOOLY #USL9 (%2 > T2l {%0%) 9°€HZ (UE D 67BL (%S5 ) STOYE  0L9'ELS’L £8P ef123 erany
Lolte 2ylto (M001) 07ES2 (%l ) 4762 (%9 ) 0°8L (%8 ) 0°€2 (%S ) L°ZLE  6L2'S0S°L 0°629°Z ueseng
L9270, 4wEt0 (%00L) BE9T  (%EZ ) 8T0% (%9 ) L'&i (%L 2 L' (%02 ¥ 8-g0Z goB'sey 0 esg’l uezaeg
JSELTD 4BLTO (%001 0TMI0TZ CHOL ) YUE02 (%9L) 0742 (%€ ) vLS  (%LL ) ZTOEYL JS6'BAL’9 §0fE'sl _ 1l uolBay
F60T0 0 66270 {%001) %UgE2 (xS Y 072L 0 (%lA) BUEPL (%0 ) 0°0 . (%2 ) 9°6s  EEL'eLL ZTi60°% ouLJLny
68070 . SEET0 (%001 8729 (%6 ) 2726 (%SG w6l (%6 ) Q°EE  (%Z ) 6796 &ILI0E 4°E06°E BASOZ LA BANY
§90°0  98LT0 (%00L) 9789 (8L ) §TULL (%Y%) 6782 (%S ) 2ULE  (%EE ) 0°LE2  LYSI080°L 9 499’0l : e1aqes]
L1700 w270 (%0040 LUBwl (U ) S729 (WY) vUusE (42 ) STl (uEv ) LU6lE wisTsEs 272006 ueAebes
88070 96270 (%001 6710072 (YLl ) LT¥22  (%0S) STH00TL (%Y ¥ ST&L  (USE ) 2°E69  929'ses’T 4rgEeier I uolBay
40 mE2T0 0 (%00LY 0°28L  (¥BZ ) BTBLE (U ) LU9v (%S ) BYE  (%E9 ) L'¥8Y  SLZU0E0'E 2teeE’s ueuysebueg
S8L°0 . 2620 (00V) 87992 (U2 ) 9°¢  (%08) 070R (%% ) vtLL (%%9 ) 9Uu9L  EHLigvs LUgev'L uolun e
BEL'0 €570 (%001 %06E  (%lL ) BUEY - (%9 BUBALL  (%E ) 574 (%% ) €09 . 0£6°6lS | 97ALSE ang 09011
£22°0 g0 (001X £UEeE  (MEL ) 4708 (WEL) L7ES (%0 ) 8L (22 ). -LTLET 199°19%  £U6eE’S B3JoN S0207]
29170 1270 (MO0L) STUEBTL (%L ) LT6LE (%02) 97H9E  (%E ) §76S (%09 ) £°260°L 909°055°L Z'0vB’ZL 1 uoibay
80070  88%°0 (k001D 07965 (ML ) 8'iBL (%P UM0Y (%L &' (%2 ) 276 VAT L% i) oededy-edul ey
V8070 LRG0 (%00L)-vt0SZ (M9 ) U9l (%EL) 678l (%L Y.etL (%02 ) g6y imZiuvL  RLlg°? h oeBny|
0670 64970 K%O0LY 27SE€E (%L ) .0T - (¥uBL) 47292 (AL ) v9S (%% ) &7wL SEST9LL §U260°% 2IULAGL 3N
LEL70 - 92y 0 - (X00L) 6°E8Y (ML 0) ¥TEE.  (%ES) 292 (46 ) 06y {%LE ) €767l 9vs'sey  wTgee’Z 3anBuag
0%0°0  1¥ET0 (%00L) £7262  (%ZE ) vtEe. (UE9) £72BL (%€ 3 66 (%Ei ) 2°vE - gwi'vel 97s6'% BUqY
950°0  §EHTD  (%00L) £°BSE'L (%G1 ) 27852  (%99) 0°982'L (%% ) T'9LL (%EL D §£°i52  088'SYL’L 2°Es2'sl : _ dva
LEL70 0%27C  (%00L) #7088°LL (%%l ) 4°909°L (4¥E) 67880°% (%9 7 1790 (¥9Y 3 0°LBY'S 099°558°22 979€5°20L ¥ON 3davxs uezn 31oun
died/fpoon _ _ peg AJap/peg  J1B4/pooD uotiel - (2.uy)
PaARd 12aci jeae] mwnﬂmmwmn_EH o _um>mn_._: : PRARY peagd usaoa ey .
{0001/ dXYat /1 : 0661 pue FIULADLY
A3 isuag pecy {"wx) peoy Um>m>L3m ¥

avOyd Q3IAINAENS 40 ALISNIQ NV NOILIONOD ._.memm_n_ L-€'¢ 379Vl

—103—.



5)

Paved roads in good/fair condition are concentrated in central plain from
Pangasinan to Batangas. In the other area, especially mountainous area,
quality of road is. low, most roads being unpaved except Pan-Philippine
Highway and Manila North Road.

" To s:mply mdlcate the condition of link from the wewpomt of serwceablh
-ty to through traffic wherein link is defined as road section between

neighboring intersections, link is classified into three categories as follows:

i, . Complete link which satisfies the following condition throughout the
_ Iink: :

- Carrlageway is paved .

- Pavement surface is in good or fair condltlon

- Carnageway width is 6.0m or more, : _

- Ali bridges are permanent structures in sound condition,

ii. Incomplete link which partly or entirely does not satisfy all of the
- above conditions, but does not inciude any impassable portion at the
~ time ‘of conducting the road inventory survey (May 1992).

i, Impassable link which is partiy or ehti'rely inaccessible to motorized |

vehicle.

Figure 3.3-1 shows the link condition based on the above definitions. -
Table 3.3-2 summarizes the total length by category:

About 30% of links are complete, 48% incomplete and 22% impassable.
Manila North Road, west coast road in Zambales and a part of Pan-Philip-
pine Highway are complete and others are mostly incomplete.

Fiexibility in the occurrence of road disaster

Roads in the Philippines are situated in the sévere natural environment
such as mountainous topography, fraglle geoiogv. heavy rain, etc., and -
often hit by natural calamities like typhoons, earthquakes and volcanic
eruptions. Furthermore, such area as often hit by dusaster is behind in
road development, in most cases relying on.one major road. When the
road is damaged by calamity, no detour road is available’ resulting in
complete isclation of the area. This problem-is found in many remote
areas. Cordiliera Mountains is a typical one.
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TABLE 3.3-2 COMPLETE/IM.CO'MP!..ETEIIMPASSABLE LINKS OF SURVEYED ROAD

Survéyed Road {Km)

Province

Link_

Complete Link Imcomplete

Impassable

Link

Total

Whole Luzon w/o NCR. 3,550.75( 30%)

- 5,033.8( 42%) 3,295.9(

28%) 11,880.4(100%)

CAR 14.4( 1%) 1,221.0{ 62%) 723.1( 37%) 1,958.5(100%)
Abra L0( O%) ~154.7( 53%)}  137.7{ 47%) 292.4(100%)
Benguet: - 14.4( 3%) 260.8( 54%) 208.8{ 29%) 484.0(100%)
Mt. Province L0( 0%) - 295.0( 88%) 40.7( 12%) 335.7(100%)
Tfugao : LO0( 0%) 206.2{ 82%) 44.2{ 18%) 250.4(100%)
Kalinga-Apayao Lo 0%) 304.3( 51%) 291.7( 49%) 596.0({100%)

Region I . 748.9( 41%) 524.0( 29%) 558.6( 30%) 1,831.5(100%)
Ilocos Norte 189.0( 48%)  133.4( 34%) 70.6( 18%) 393.2(100%)
TIlocos Sur 139.9( 36%) 150.3( 38%) 100.4¢{ 26%) 390.6(100%)
La Union 121.6{ 46%) 85.3( 32%) 57.8( 22%) 264.7(100%)
Pangasinan . - 298.2( 38%) 155.0{ 20%) 329.8( 42%) 783.0(100%)

Region IT . 368.4( 18%) 1,166.6( 58%) 467.0( 23%) 2,001.9(100%)
Cagayan 176.5( 24%)  313.5( 42%) 258.1( 35%)  748.1(100%)
Isabela 118.4( 18%) . 316.7( 48%) 224.5{ 34%) 657.6(100%)
Nueva Vizcaya - 83.0( 17%) 165.7( 86%) 134.1( 37%) 362.8(100%)
Quirino 15.7( 6%) 125.3( 54%) 92.4( 40%) 233,4(100%)

Region IIT 1,094.6( 54%)  506.4( 25%) 413.2( 21%) 2,014.2(100%)
Bataan 183.0( 69%) 17.7¢  7%) 62.2( 24%) 262.9(100%)
Bulacan 179.9( 64%) 51.8( 18%) 51.4( 18%) 283.1{100%)
Nueva Ecija. 167.1( 27%) 328.3( 53%) 120.0( 20%) 615.4(100%)

- Pampanga © 180.0( 62%) 79.5( 27%) 30.4( 10%)  289.9{100%)
Tarlac 228.8( 70%)  29.1( 9%) . 70.5{ 21%) 328.4(100%)
Zambales ~ 155.8{ 66%) 0.0( 0©0%) 78.7( 34%) 234.5(100%)

Region IV 888.5( 34%) 1,220.6( 46%) 524.3( 20%) 2,633.3(100%)
Aurora 0 0%) 198.7( 87%) 30.4( 13%) 2292,1(100%)
Batangas 236.3( 39%) - 200.8( 34%) 163.3( 27%) 600.4(100%)
Cavite 187.0( 55%)  145.9( 43%) 5.0( 2%) 337.8(100%)
Laguna 185.1( 51%) 144.50( 40%) 34.6( 9%) 364.2(100%)

“Quezon 205.8( 23%)  395.9( 45%)  285.8( 32%) 887.0(100%)
Rizal . 74.8( 35%) 134.8( 63%) 5.2( 2%) 214.8(100%)

Region Vv 430.9( .30%) 640.6( 44%) 369.7( 26%) 1,441.2(100%)
Albay o 77.4( 22%) 126.9( 37%) 142.5({ 41%) 346.8(100%)
Camarines Norte 20, 3¢ 12%) 149.3( 88%) 00 0%) '169.7{100%)
Camrines Sur 203.0( 36%) 264.2( 47%) 97.8( 17%) 564.9(100%)
Sorsogon ©130.2( 36%) 100.2( 28%) 129.4( 36%) 359.8(100%)
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6)

7)

Traffic Congestion

Some roads, particuiafly those located near Metro Manila suffer traffic

congestion (see Chapter 10).
Contribution to Regional Development
Weakness of major road network is deemed to impede the sound regional

development_; especially in-Cagayan and Bicol Regions' which have a high
potential of agricuitural development. .
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CHAPTER 4
ROAD TRANSPORT

4.1 INTRODUCTION

As of 1990, the Philippine road network has.a total length of 160,560 kilometers
in which 26,270 kilemeters are classified as national roads under the construc-
tion and maintenance responsibility' of the Department of Public Works and
Highways (DPWH) Provincial governments are responsible for the construction
and maintenance of provmcnal roads which have a total length of 29,160 kilome-
ters. Cities and municipalities construct and maintain their road networks with
“existing total lengths of about 3,850 and 12,820 kilometers respectively. In the
total length of the road network, about 88,360 kilometers are classified as
barangay roads.

Luzon Island, as the study area, has a road network with a total length of about

. 66,450 kilometers which are classified as 11,560 kilometers of national roads,

10,890 provincial roads, 2,290 city roads, 5,750 municipal roads and about

35,960 of barangay roads. With the highest share in handling passengers and

freight comparing with rail, sea and air transport sub-sectors, the road transport
has its important role in supporting the regional and national development.

As the main ob]ectlve of this study is to develop a strategic master plan of the
road network in Luzon Istand, information on present and future traffic pattern
are required. The Nationwide Traffic Counting Program (NTCP) of the DPWH
- provides the basic traffic volume data to be updated, supplemented and utilized
in this study. Registered vehicles data of the Land Transportation Office (LTO)
are analyzed to study the pattern of growth and composition of the different
vehicle categories. :

To coliect additional data on the existing traffic movement of passengers and
cargo, a readside OD survey is carried out on selective screen lines dividing the
island into seven areas. In addition, a traffic count survey is carried out to collect
data necessary to expand the OD data collected on sampling base and to sup-
plement existing traffic volumes estimated through the data of NTCP.

Traffic volumes of 1992 are initially estimated for the roads covered by traffic
surveys and applied to 'get the effect of the road condition on traffic composition.
Present OD tables:are established for a total number of 98 zones and analyzed on
provincial and regional base for the' movement of.passengers and cargo as well
as per vehicle categories to complete information on the existing trip pattern on
the road network and to forecast the future traffic demand. Traffic assignment
techniques are applied to ‘allocate the present trip matrices to the road network in
order to estimate the traffic volumes on the road network.

—~107—



4.2 NATIONWIDE TRAFFIC COUNTING PROGRAM (NTCP)

The main and most updated source of data on traffic volumes on the road net-
work in the Philippine is the DPWH Philippine Road Traffic Statastecs 1991 which
is based on the Nationwide Traffic Counting Program (NTCP). Information in-
cludes. values of the Annual Average Daily Traffic (AADT) of the years 1987-
1990 as well as vehicle classification and monthly, daily and hourly rates. In
addition to the nationwide program, numerous counts are carried out as part of
feasihility studies and other road pro;ects

Data collected by the NTCP are. utilized. |n different stages in th;s study, and_
supplemented through two traffic surveys. Estimation of the average daily traffic
(ADT) in this program is conducted by applying Hourly and Daily factors {HF &
DF) obtained through control stations to the traff:c counts of other stations. To
estimate the annual average daily traffic (AADT) a seasonal factor (SF) derived
from data collected at a nearby seasonal station is applied to ADT. AADT values
presented by NTCP are classified into six groups of vehicle categories, which are:
car, jeepney, mini-bus, big- bus, r|g|d truck and articulated truck.

With the anttclpated accuracy of the processed data into annuai average daily
traffic (AADT) by vehicle type is targeted at £20%, the system design of the
present Nationwide Traffic Counttng Program (NTCP) countmg station types can
be classified as follows: :

a. Seasonal Traffic Count Station: Continuous classified manual counts for
seven consecutive days once every month are conducted for 12-hour (07.00-
19.00). There is a continuous 24:-hour count for one working day, specifically on
Wednesday, within the week. Stations are located mainly on the first class Arte-
rial National Road Network {ANRN) at regional boundaries, and on second ¢lass
ANRN at provincial boundaries. The output of seasonal stations is used as_a basis
to derive seasonal factors by vehicle type to be applied to the control and cover-
age station results to get the AADT, and it can be used also to produce daily and
hourly factors for application in updating procedures for coverage stations.

~ b. Control Traffic Count Station: Continuous classified manual counts for seven
consecutive days once every three months are conducted for 12—_hcﬂ__r'(07:00~
19:00). There is a continuous 24-hour count for one working day. most specifi-
cally on Wednesday, within the week. Stations are located mainly on the ANRN
at provincial boundaries and at selected screen lines. Each control station is
related to'a superior seasonal station and toa number of nearby coverage Ssta-
tions wnthln the same region and district.

C. Coveraqe Traffic Count. Stat:on Continuous classn‘:ed manual counts for
seven consecutive days once every year-are conducted for 12-hour (07:00-
19:00) and stations are alternately scheduled every five years. There is a contin-
uous 24-hour count for one working day,' most specifically on Wednesday,
within the week. - ' '
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The NTCP covers 59 seasonal statrons 1 15 control stations and 1,222 coverage
statlons in the whole 15 regions of thie country with an average of four stations -
per region or one station per 18.6 kilometers of the national road network. In the
study area of Luzon Island, and in a total of 655 count stations, there are 28
seasonal stations and 52 contro! stations. Automatic traffic recorders/classifiers
.are‘installed at the 59 stations and an additional 41 units are installed at selected
control stations. Automatic traffic counters are installed at another 74 control
stations. Machine counts provide supplementary information and may serve as a
counter chieck to the manual counts. :

Thhe NTCP was started late 1975 and the oni'y changes in the station set-up since
then is the inclusion of seasonal stations from 1978 and automatic stations from
late 1979. As of 1980, the program covered a total of 48 seasonal stations, 155
control stations and 1,048 coverage stations. In addition, automatic counters are
used in 126 stations. The overall organization and main responsibilities of the
counting program can be described as in the following classification:

a. DPWH Pianning Serwce Manila: The headquarter organizes the annual count
program, secures funds needed, allocates funds to regions and supervises the
count program. it has also the responsmlhty of processing the semi-processed
results received from regicnal offices, and preparing quarterly progress reports
and annual reports with values of annual average daily traffic.

b 'Re_qionai Office: The p[anning engineer in the regional office receives the final
instructions from the headquarter, sub-allocate funds needed to the districts and
supervise their counts. He also recommends changes in the count system includ-
ing adding new count stations, receives and checks count results and submits
“monthly count reports to the headquarter.

c. District Office: Field operations and counts on raw field sheets are the re-
sponsibility of the district office which allocates and hires count personnel. The
office processes field counts to be submitted with the monthly count reports to
the regional office.

in addltlon to the traffic volume data, the program carries out werghbrldge opera-
tion to protect the roads'and bridges from premature deteriofation and destruc-
ticn brought about by rampant overioading of cargo trucks and trailers. There are
16 weighbridge stations operated almost on regional base in which 8 stations are
located in Luzon island. All stations are operated daily by trained technicians, and
cargo vehicles must not exceed the gross weight shown on the registration certif-
icates. Data of Luzon Island shows that an average of 32% of loaded trucks are
~ overloaded in northern Luzon, 24% in southern Luzon and 62% in central Luzon.

Statistics on traffic accidents are also included in the program based on-data and
accident reports collected by the Philippine National Palice (PNP) and Highway
Patrol Group {HPG). Accidents are classified 'm'ainiy according to the severity,
time, road and weather conditions, vehicle type, age and sex of drivers and
causative factors of accidents.
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4.3 REGISTERED VEHICLES

The Land Transportatmn Office (LTO) plans, formulates and |mplements policies,
rules and- regulataons governing the land transport system of the country. It :s

- also tasked with the registration of motor vehicles, issuance of drivers' licenses
and permits, enforcement and adjudication of land transportation laws, rules and
regutations Motor vehicle registration is carried out through agencies of LTO in
all provinces. There are 90 agencies which are operated to register vehicles in
Luzon Island. Vehicles are classified mto five groups of private, government
dlplomatic, for hire and exempt

Annual growth in the number of reglstered vehicles in the Ph:l;ppme and Luzon

- lsland is shown in Figure 4.3-1. Luzon isiand has more than 70% of the. whole
registered vehlcles in'the country. After a nearly steady period between the years
1983 and 1987 without any considerable growth, 'the increase in number of
vehicles is hlghiy recognlzed and is expected to continue.

Table 4.3- 1 presents the number of vehicles per Lategory in the -regions of Luzon
island and in the Philippine, While the share in the vehicle composntson per region
is clarified in Figure 4.3-2. nghest share of cars is noticed in NCR and lowest
share in Region !l. Utility vehicles (jeepneys) have their highest share in CAR and
Regions Il and IV. Regions |, Il and V are characterized by the hzgh rate of
motorcycles and tricycles (MC/TC).
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FIGURE 4.3-1 GROWTH OF REGISTERED VEHICLES
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Comparmg the vehicle composition between Luzon Island and the whole country,
Luzon has higher share of cars and lower share of motorcycles and tricycles
-while other vehicle categories have nearly the same share,

TABLE 4.3-1 NUMBER OF REGISTERED VEHICLES - 1991

REGION . CARS U. VEH BUS TRUCK 'MC/TC TRAILER TOTAL

1 8614 27072 5447 2246 35585 613 79577
11 3337 13460 6217 849 17858 761 42482
111 38066 90179 17750 2905 48584 3343 200827
NCR 309262 277533 45300 6318 73851 9512 721776
CAR 5066 10969 1661 . 324 2658 51 20729
v : 25748 89974 10035 2471 32969 1180 - 162107
v 3522 12296 2969 997 18485 97 38366
LUZON £ 393615 521483 89379 16110 229990 15557 1266134
PHILIPPINE 456606 670848 138138 20690 410127 18957 1715366
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4.4 TRAFFIC SURVEY

To establish the present OD matrices for the trips of passengers, commodities

and vehicles, and to estimate the traffic volumes on the road network of Luzon

Island, required information are collected through two traffic. surveys. The main
survey is an oD survey to collect data of inter-city trips at 15 stations located on

screen lines on the national roads and SImuEtaneoust, a traffic count survey is

-conducted at 20 locations to determme the traffic composmon and to estimate
factors to be used in adjusting the 0D data collected on samplmg base.

4.4.1 Mobilization

Attentlon has been paid in the planning process of the traffic surveys because
of their complexity. The majority of tasks during the mobilization stage are
focused on the fieid operation planning to enable the survey works to progress
efficiently and to.insure the continuous flow of survey data. The key field
operations planned in conjunction with the other tasks of the study can be
summarized as follows. ' '

a. Program Coordination and Management: Because the islandwide traffic
surveys involve extensive work in c:onjun'f:tion with specific data sampling .
requirements and also to avoid special-traffic- pettem;'days'dming the survey
months on April ‘and May 1992 a detailed schedule of activities was pro-
grammed for each field operation. Two survey teams were reqmred t0 cover all
the survey stations under the supervasaon of members of the Study Team and .
DPWH Counterpart. The coordination with the different local authorities and
police departments was an‘important task to get the:r assistance during the
survey period in cont_rollmg traffic and to stop _vehlcles and interview drivers
and passengers. Also, an orientation program was undertaken for the survey
teams to explain the objectives, me’thodology-and requirements of the surveys.

b. Survey Forms: Survey forms are developed based on the forms used by
DPWH for recerding. data obtained by surveyors in the field. Forms are de-
signed in'a simple pattern to be easily understood and filled, and with coding
areas to ease the data processmg procedure. The developed survey forms are
presented in Appendix 4.1.

¢. Field Reconnaissance The purpose of this task is to Iocate the exact and
appropriate sites which provides safety considerations during the surveys.
Collected information through this task include:

- Station Number - Road Name

- Province, Municipality and Barangay JUI’ISdICtiOh

- Kilometer Post - < Road Width

- S_houlder Width - Number of Lanes
- Traffic Volume (10 min.) - Location Map

- Location Photos , - .Other Remarks
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4.4.2 Roadside OD Survey

1)

2)

3)

Purpose

The roadside OD survey is conducted ‘on the national road network in Luzon
Island in order to prepare the present OD tables, forecast the future OD
tables and estimate the future traffic volumes on the road network.

Zoning

The zone is the unit of 0D movements and is also the unit for the future
traffic forecast 0D data are coilected on the administrative base in which
gach c;tylmun|01paluty is considered as ons zone with a total number of 768
zones. To locate the survey stations, six screen lines are established by
dividing the study area into socioeconomic spheres in a manner aliows to
catch the traffic in the main directions in the island. For the preparation of
the present and future OD matrices, however, the number of zones is
decreased to 98 zones by combining some zones into one.

lLocation of Survey Stations

The criteria in selecting the location of stations is set mainly to collect data
represent the optimum movement of vehicles between zones in the island
and for the main arterial roads specially those handling NCR traffic. By
establishing six screen lines dividing the isfand into seven areas, a total
number of 15 stations is used to cover the requirements of the survey. The
detailed information of all the survey stations are presented in Table 4.4-1,
while Figure 4.4-1 clarifies the location of the stations.

TABLE 4.4-1 LIST OF TRAFFIC SURVEY STATIONS

Station Region Province Municipality Barangay Km- NTCP . Road Section AADT
No. Post Station 1990
0D and Count Stations: X ) : ‘ .
1 I 1lecos 8 Sta Maria Maynganay 370 521 Narvacan - Sta Maria 2041
2 il Isabela . flagan Malalam 402 818 Ilagan - Tumovini 1228
3 I Pangasinan Sah Fabian Bulasi 397 109 San Fabian - Dagupan 3189
4 I Pangasinan  Rosario Udiao 213 29 Sison - Rosario 3189
5 III  Nueva Ecija San Jose L. Malasin 162 1616 $an Jose - Carranglan 4532
6 II1  Pampanga ' Mabalacat = Tabon 956 27 Mabalacat - Bamban 9486
7 11T Nueva Ecija Cabiac San Vicente 95 127 Cabiao - Arayat . 1951
8 IIT  Nueva Ecija Gapan Porcutela =~ 87 2 san Miguel - Gapan 4941
9 111 Pampanga Lubao Sta. Cruz 90 130 S Fernando - Dinalupihan 6100
10 IV-A Cavite Bacoor Panapaan 17 - 43 Jct. Tagaytay - Bacocor 21975
11 IV-A Cavite Carmona Bangkal 62 136 Carmona - Tagaytay 12953
12 IV-A  Laguna Calamba Turbina 48 7 Calamba - Sto, Tomas 14457
13 IV-A Laguna Los Baflos = Maahas 65 137 Los Bafios - Bay 13912
14 IV-A Quezon Pagbilac Ikirin 156 . 147 Pagbilao - Atimonan 2127
- 15 'S Camarines S Naga Del Dosario 443 11 Maga - Pili 1914
Count Stations: : S I o
16 1 tlocos N Pagudpud Pansian 577 32 claveria - Laoag 133
17 ‘CAR  -1fugac ' Banawe Viewpoint 350 - 59 Banawe - Bontoc . 1003 .
18 I Pangasinan HMangaterem Macarang 169 39 Camiling - Mangatarem 1013
19 {11 MNueva Ecija Lupao Cordera 171 123 Lupao - San Jose City 461
20 I}l ' Kueva Ecija Bongabon Farcon . = 146 41 Bongabong. - Aurora 241
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4) Survey ltems:

-B)

Drivers and passengers of buses and Jespineys and drivers of the following
nine types of vehicles are interviewed during the 0D survey.

Car/Taxi/Jeep - Truck 2-Axle

- Jeepney - Truck 3-Axle .
- Pick-up/Van . _ - Truck 4- or more Axle

- Mini Bus < 30 seats - Motor Tricycle

- Large Bus > 30 seats - Motorcycle

In addition td the t’\_/pical information of each survey station, collected data
during the survey are:

- Vehicle Type o ' - Trip Purpose
- Qrigin (Province and City/Municipality)
- Destination (Province and City/Municipality)

- Type of Fusl " - Number of Passengers
- Seat Capacity - Commoeodity Type
- Commoeodity Weight - Total Commodity Weight

- Net Load Capacity
Procedure

The survey period at each station continued in the two directions of traffic
for two-day twelve-hours (06:00-18:00) on weekdays only avoiding days
with unusual traffic characteristics, starting from April 21, 19982 {for about
six weeks. Survey teams used portable traffic signs and cones for the traf-
fic control and safety purposes.

Sampling techniques are applied to get the target number of samples which
was calculated for each survey station according to the ADT (1990) and
using the following simplified formula which gives high sampling rates for
low ADT and low rates for high ADT. The formula is diverted from the
methodology of the Department of Transport in the United Kingdom and

" provides & 5% -accuracy rate.

Target Sample Size = ADT / {0.0003 ADT + 1)

Based on the above formula, the target sample rate for the survey stations
can be generalized as follows:

ADT Target Sampling Rate
- 1,500 75 %
1,501 - 5,000 45 %
5,001 - 20,000 20 %
20,001 - : 10 %
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4.4.3 Traffic Count Survey

1) Purpose

The purpose' of this survey is to 'suppiement and update the traffic volume
data and to determine the dlstnbutlon of vehicle categories in the traffic
flow, so that expansion factors can be estimated to expand the OD data
coliected on sampling rates.

2} Procedure

The survey period at each station for this survey is two-day twelve-hours
(06:00-18:00) on weekdays only and also avoiding days with unusual traf-
fic characteristics. It is carried out at the same fifteen stations and on all
the same days of the OD survey in addition to ‘another five supplementary
stations. The survey is conducted to collect trafﬁc composmon data in both
directions separately for the following vehicle categories:

- Car/Taxi/Jeep - Truck 3-Axle

- Jeepney - Truck 4- or more Axle .
- Pick-up/Van - Motor Tricycle

- Mini Bus - Motorcycle

- Large Bus - Special

- Truck 2-Axle

4.5 TRAFFIC SURVEY RESULTS

It is essential to check the validity of traffic surveys and their expansion from
sample survey data to represent the daily traffic volumes. All the data collected
in the field are first manually checked and scrutinized for errors, omissions and
-ambiguous classifications during the coding procedure. Coding system of the
National Statistics Office (NSO} is used for municipalities and provinces as origins
and destinations. Next, data are subject to systematical checks which are ap-
plied through the data processing stage to verify the accuracy. of coding and the
consistency of trip data. However, no matter how many coding and data checks
_are carried out, some errors will still exist in any data have been collected from
and by human beings. Applied systematical checks include the coding range
check, and capacity limits check. A summary of the collected data during the
traffic surveys is presented in Appendix 4.2.

4.5.1 Traffic Count Survey

1) Expansion and Fluctuafibn Factors

The hourly and daily traffic variations as well as the monthly or seasonal
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traffic fluctuations reveal lmportant trends regarding trip purpose which in
turn affect the magnitude of the traffic volumes on the road network.
Houriy factors are applied to supplement the 12-hour traffic count data on
24-hour traffic volumes and other fluctuation factors are applied so the bias
in the collected data can be adjusted on the AADT basis of each road.

The retat:onship between the whole popuiatlon of ‘each vehicle category as
per 12-hours traffic on a road and the sample size for the same category
gives its expansion factor on that road. Expansion factors are determined

using the following formula.

a, = T /1t

i ik ' ik
Where, a, = expansion factor of k category vehicles at station / in
direction f
f.j.k = number of & category vehicles at station 7 in direction
ty = sample size of k category vehicles at station / in
direction §

Data of the National Traffic Count Program {NTCP) of the DPWH Philippine
Road Traffi‘c': Statistics 1991, are used to obtain the night traffic share in

- the daily traffic volumes. Estimated values of both the expansion and fluc-
tuation multiplying factors for all the vehicle categories, as well as the
counted and estimated traffic volumes for the survey days, are presented in
Appendix 4.2 for each of the survey stations.

2) Heavy Vehicles Rate

Number of heavy vehicles running on the roads is an important factor to be
considered specially in the capacity analysis and pavement design and
maintenance stages. The share of heavy vehicles, which are buses and
trucks, is determined separately based on the traffic count data for all the
survey stations, and plotted as shown in Figure 4.5-1. '

- Highest share of buses is noticed for the southern Luzon traffic, while

~ trucks have mostly higher shares in the northern parts of the island than in
‘the south. Provinces just south of Metro Manila, at stations from 10 to 13,
have in general lower share of heavy vehicles. The minimum share of heavy
vehicles at all survey stations is recorded at stations in Central Luzon, while
the maximum share in at stations in Bulacan and Quezon.

4.5.2 Roadside OD Survey
1) _Col‘lrecte'd_émvey Dat_a |

Figure 4.5-2 clarifies that the actual collected samp!es are in general higher
thdn the target samples estlmated based on the daily trafﬁc volumes with
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an accuracy level of £ 5%. Because the field operations were carried out
under different weather conditions such as rain or fog, the target sample
size was not achieved at few stations. A summary for the size of actual OD
samples for vehicles :nterv:ewed at each survey station is presented in
Appendix 4. 2.

Commaodity-Vehicle Movement Characteristics

Four categories of commodity vehicles are interviewed during the OD
survey which are pick-up/van, truck 2-axle, truck 3-axle and truck 4- or
more axles. Average data related to the movement and loading charactens—
tics of these four categories are presented in the following sections sepa-
rately for each of the survey stations.
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"a. Capacity

The average actual capacity in tons for the four categories of all commouodity
vehicles interviewed during the OD survey is presented in Table 4.5-1 for all
survey stations in two days. With an average capacity of about 20 tons for
heavy vehicles and of 3.4 tons for light vehicies, the total average capacity
of commuodity vehicles is 10.8 tons.

TABLE 4.5-1 AVERAGE CAPACITY OF COMMODITY VEHICLES {ton}
o Vehicle Category
Station '
No. Pick-up/Van 2-~axle 3-axle 4~ or more axle Average
1 2.3 10.0 12.1 20.9 11.6
2 1.6 5.8 11.5 18.2 12.1
3 1.8 7.9 10.5 17.0 9.9
4 2.9 7.4 14.6 23.5 11.9
5 3.6 5.7 11.8 17.2 9.5
6 5.8 6.7 11.3 21.2 9.9
7 2.2 5.7 10.7 18.2 11.0
8 4.2 6.8 11.0 17.0 10.4
9 2.2 - 8.4 11.1 20.1 11.3
10 i.6 4.7 10.4 19.5 8.4
11 4.7 9.0 "12.6 24.5 11.2
12 3.7 2.3 10.8 18.6 10.9
13 3.1 10.7 11.2 19.8 12.0
14 2.7 10.1 13.9 20.0 13.3
15. 4.6 8.0 13.5 21.3 . 10.9
Total Average 3.4 7.1 11.6 19.6 10.8

h. Payload:

The interviewed commodity vehicles are not weighted during the traffic
surveys, however, the payload is approximately estimated according to the
proportional of the loaded volume to the total capacity in tons. Table 4.5-
2 gives the estimated values of the average payload for each of the four
categories of commodity vehicles, excluding the empty vehicles, at each
survey station. The average payload per commoaodity vehicle is 6 tons which
gives a loading rate of about 55 % in average for only the loaded vehicles.

c. Empty Vehicles

The percentage of empty commodity vehicles is calculated for interviewed
commodity vehicles at all survey stations. Table 4.5-3 gives the percent-
age for the four categories of commodity vehicles in both directions. A high
rate of about 64 % of the interviewed commodity vehicles is recorded as
empty vehicles.
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TABLE 4.5-2 AVERAGE PAYLOAD OF COMMODITY VEHICLES - (ton)
_ Vehicle Category
Station - : -
. No. Pick-up/Van 2-~axle & 3=axle ' 4~ or more axle Average
1 0.9 4.6 12.5 i8.8 4.2
2 0.8 3.6 14.4 23.2 6.6
3 0.6 4.0 11.3 14.6 3.5
4 0.8 5.2 13.7 18.8 5.1
-5 1.0 5.1 15.9 24.4 7.8
6 0.8 5.1 13.9 15.4 7.0
7 1.1 - 4.7 17.9 18.9 9.3
8 1.2 6.2 i5.1 22.0 7.3
9 0.8 6.0 10.3 13.4 6.2
10, 0.9 5.5 19.1 20.3 7.4
it 0.9 6.6 14.6 18.3 6.7
T12 0.9 5.4 13.2 15.6 4.3
13 1.1 - 7.6 16.4 24.4 7.4
14 0.8 4.8 13.86 ig.4 5.3
1% 0.8 6.9 9.9 .13.4 4.6
Total Average 0.9 5.5 14.4 i8.1 6.0
TABLE 4.5-3 PERCENTAGE OF EMPTY COMMODITY VEHICLES %)
. Vehicle Category
Station . :
Ho. Pick-up/Van 2-axle 3-axle 4- or more axle Average
1 48.6 36.4 34.4 48.1 43.
2 73.9 37.8 39.2 34.4 56.1
3 9.8 46.6 43.6 20.5 53,
4 55.2 47.3 46.2 37.5 51.2
5 59.3 37.9 27.5 29.2 46.3
6 86.7 67.0 53.4 49,1 76.2
7 79.1 47.2 44.9 17.6 62.7
8 74.8 59.8 50.3 31.5 65.1
9 79.4 57.7 49.8 38.2 67.8
10 87.6 65.2 60.3 60.0 79.3
i1 71.8 52.9 51.3 50.0 62.5
12 - 70.4 58.7 52,7 48.0 65.7
13 82.7 64.2 57.6 34.0 75.2
14 . 59.1 47,1 40.8 25.9 52.4
15 74.9 45.9 35.8 £85.2 63.7
2 53.4 48.3 38.1 63.9

Total Average 73.

4

8 .

d. Commodity Distribution

The total number of 99 commodity types, according to the classification of
the National Statistics Office (NSO) is grouped into four different grou_p_s of:
1) agricultural products; 2} manufacturing products; 3) mining and mineral
products; and 4) construction materials. The percentage of estimated
commadity share for each group at.the survey stations is presented in
Figure 4.5-3 for the two directions of traffic. For the agricultural products,
stations in Region il recorded the highest share. Share of -manufabturing
products is high at stations around Metro Manila and in the south. Mining
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gnd mineral products inciuding petrol.'products have higher share in the
north than the south while the fourth group of the construction materials
has higher share in the south than the north.

Passenger-Vehicle Movement Characteristics

Following sections present primary results of the roadside OD survey which
clarify the movement characteristics of the five categories of passenger
vehicles, which are: carftaxi/jeep, jeepney, pick-upfvan, mini bus and large
bus, as well as the total average.

a. Capacity ¥

The average capacity for the five categories of passenger vehicles and the
total avefage are presented in Table 4.5-4 at each survey station. The total
average capacity is about 3b passengers per vehicle due t¢ the big number
of interviewed large buses. '

b. Dccupanc'y
Occupancy data of passenger vehicles provide input to person-kilometers of
travel and modal choice models which are normally used in comprehensive

transportation studies. The average values for each category of passenger -
vehicles are presented in Table 4.5-5 for each survey station.

c. Trip Purp_ose
:Trip p'iu"rpo;s'e is clasé'ified into four types of: toffrom work, to/from school,

worklbuS?ness and private. As passengers of jeepneys_ahd buses are inter-
viewed during the traffic survey regarding their trip purpose, Table 4.5-6
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TABLE 4.5-4 AVERAGE CAPACITY OF PASSENGER VEMICLES  (person)

" Vehicle Category

Station No.

CarfTaxi/Jeep  Jeepney Pick~up/Van Mini Bus lLarge Bus Average

i 4.00 19.63 11.50 - /52,08 29.99

2 . 3.78 19.36 11.78 - 51.20 33.29

3 3,98 20.56 - 13.00 . 47.06 46.28
[A 4.20 18.64 11.98 31.33 51.73 40.33
5. 4.22 19.82 12.21 - 54.00 40.00
b 3.61 17.64 12.75 - 39.65 60.61 335.82
7 3.70 17.45 13.50 - 57.48 38.64

8 3.70 17.60 11.87 - 56,48 53.19
9 - 4.15 17.21 10.60 37.63 58.35 33.82
10 4.50 17,55 | 12.98 34.62 53.48 2707
" 3.78 19.34 14.67 39.00 50.96 23.00
12 4.00 18.14 14.33 40.25 59.75 43.29
13, 3.64 19.28 15.00 38.33 61.10 36.03
14 4.21 19.79 13.20 37.00 50.82 41.83
15 4,00 20.03 11.00 39.00 49.99 C33.2
Total Average 3.96 18.61 12.79 36.68 54.72 35.24

TABLE 4.5-5 AVERAGE OCCUPANCY OF PASSENGER VEHICLES (person)

Vehiclé Catggéry

Station No.

Car/Texi/Jeep Jeepney Pick-up/Van Mini Bus Large Bus Average

1 3.02 10.79 3.74 - 29.60 8.95

.2 2.57 13.176 4.00 - 34,90 11.90

3 2.68 16.50 4.90 - 31.83 11.30

& 3.02 9.14 5.26 15.33 30.81 10.61

5 3.03 18.27 5.04 .- 45.98 14.81

) 2.84 9.49 3.97 19.81 36.38 9.04

7 ~2.68 10.10 2.9% - . 30.40 6.54

8 2.63 10.17 2.67 - 35.79 10.38

9 2.72 . B.&4 2.65 23.97 38.19 7.51

10 2.30 10,14 2.75 16.84 34.98 - 5.49

# 2.52 13.20 3.32 21.00 35.00 6.02

12 2.84 13,16 3.87 24.00 52.43 1N.73

i3 2.37 13.02 3.35 34.50 49.39 7.10

14 2.95 15.64 437 27.20 42.13 16.55

15 2.61 14.15 3.90 14.00 38.34 9.97

Total Average 2.63 11.66 3.59 19.59 38.31 9.14
TABLE 4.5-6 TRIP PURPOSE OF PASSENGER VEHICLES { %)
Station No. to/from Work to/from School Work/Business Private
1 6.85 0.82 16.96 75.38

2 2.71 - 0.22 28.36 68.71

3 6.32 4.83 '18.80 70.05

4 3.92 2.21 - 14.47 - - 79.40

5 6.26 0.62 - 18.78 74.34

& 6.27 1.10 24.53 68.10
7 17.81 0.61 19.58 62.63 .

8 7.33 0.64 24.94 67.08

9 6.67 2.60 25.12 65.61

10. 14.22 1.68- 21.42 62.68

11 15.45 2.02 25.73 56.80

12 9.10 1.09 18.16 71.64

i3 24.96 2.83. . 25.22 46.98

14 9.66 0.70 -8.68 80.96

15 12.90 0.99 26.99 59.12
Total Average 9.27 1.73 22.46 66.54
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presents the average percentage for the trip purpose of passengers of all the
passenger vehicles at each survey station. Private trips have nearly 67 % of
the total number of interviewed passengers, and is followed by work and
business related trips. :

4.6 TRAFFIC VOLUME ON EXISTING ROAD NETWORK

To estimate the traffic volumes of 1992 on the existing road network, traffic
volume data of four available sources are collected, reviewed, updated and
supplemented through an assignment procedure to conclude volumes of unsur-
veyed roads. Traffic surveys carried out during the study at 20 survey stations
are one of the sources. NTCP data gives volumes at 655 stations in Luzon
island, however, 397 stations are excluded because they are located inside city
boundaries. Data of six survey stations, out of 15 stations, at the cordon-line of
Metro Maniia collected through another simultaneous study by JICA on the Metro
Manila Expressway System are also éxpénded and utilized in this study. In addi-
tion, traffic data are also obtained from a previous JICA study on Rural Road
Network Development Project {1990} in which traffic surveys are carried out in
five provinces in Luzon Island. Data of 94 stations, out of 101 stations, are
updated and used to supplement necessary data and for evaluation procedures.

To update the traffic volume data to the year 1992, average growth rates on
“provincial base are estimated through the annual traffic volumes of the seasonal
and control stations of the NTCP between the years 1987 and 1921, to be ap-
plied to all AADT data before 1992.

As there are many roads found to have more than one survey station with
completely different values of traffic volume and composition, exact sites of all
stations are located on road maps and volumes collected near municipalities and
cities are screened and excluded since they include intra-zonal traffic and the
purpose here is to get inter-city traffic volumes. Next, all the data are plotted and
evaluated on a flow map for the road network to allocate the most appropriate
volumes on the links of the road network. -

Updated tra'ff'ic volume data of the four resources for inter-city traffic used as an
input in the AADT estimation procedure are presented graphically in Figure 4.6-1,
with separate flow map for Central Luzon, and numerically in Appendix 4.3. The
“estimated AADT of 1992 for all the roads of the network, including estimated

. results for some roads without survey stations, are presented in Appendix 4.4.

- These résulte_d values of the present traffic volumes on the network are plotted
on the flow map shown in Figure 4.6-2. As the intra-zonal trips inside the Na-
ticj:nal Capital Region (NCR) are not included in this study, highest traffic volume
outside NCR is rec_orded_‘on the Manila North Expressway and is followed by the
Manila South Expressway at the boundary sites. Other high volumes are those on
the coastal road south of Metro Manila to Cavite, and some other roads in the
provihces of Batangas and Laguna.
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In‘'northern areas of the istand, Manila North Road in Region | handles higher traf-
fic volumes than Pan Philippine Highway which is connecting Metro Manila with
Region ll. The only arterial road to the south is the Pan- -Philippine Highway, which
handles all the high volumes of traffic directed to Quezon Province and Region V.

4.7 TRAFFIC COMPOSITION AND ROAD CONDITION

The reiattonsh:p betwenn trafflc composntson or volumes by veh;cle category and
road condition is investigated to get the effect of the road condition on the share
of either passengers or commodities by each vehicle category on that road.
Deahng only with inter-city trips, the road condition parameter is expressed here
-as the average speed for each vehicle category between OD pairs on the road
network. Low speeds represent roads with bad condition, and moderate speeds
are expenenced on better road conditions, while the highest speeds are those of
the expressways

Figure 4.7-1 shows the effect of the road condition, expressed in average speed,
on the share of both passengers and commodities in each vehicle category. In
this figure, two regression curves are dividing the share of either passengers or
commodities handled in three vehicle categories. For the passenger movement,
and on the bad condition roads with low speeds, jespneys have the highest share
in_handling passengers and the share of buses and cars is low. With better road
conditions, the bus share increases dramatically with nearly constant share of car
‘passengers and lower share of jeepneys. On expressways, cars are the most
dominant vehicle category handling passengers, and both jeepney and bus have
lower share. Income is an another factor which may influence the modal choice
between vehicle categories, however, it is not investigated in the survey. For the
commodity movement, trucks have generally the highest share in handliing
commaodities specially on moderately good condition roads. On bad roads and on
expressways, the share of trucks is decreasing while that of cars and jeepneys is
mcreasmg

Another parameter which affects also the modal choice between different vehicle
categories is the trip length. Results of analyzing this parameter are shown in
Flgure 4.7-2. For passengers, jeepney is the most used category for short trips

and is followed by car and bus categories. With the increase in trip length, share
‘of bus passengers increases and of jeepney passengers decreases. The share of
car passengers is almost constant in medium and long trips. For trips with Iength
over about 120 kliometers ‘the share of i ;eepney passengers nearly disappears.
As for commoditles the share of jeepney is existed in short trips but it also
disappears at an-: average trip tength of about 40.0 kilometers. Trucks are the

- most demlnant in handling commodities and their share increases with the in-
crease in the trip length. The share of cars is generally small but it is nearly
constant for medium and long trips. Commodity type is an another parameter
which is also not investigated in this analysis and may affect the modal choice
between commaodity vehicles. :
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