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CHAPTER 1 INTRODUCTION

Preparation of the Guide

Provinces were classified into four types according to socio-econonic
development and adequacy of road as follows:

AD:

BL:

GL:

Province with average road density and economically well
developed

Province with low road density and economically less developed
Province with high road density and economically less developed

Province with average road density and economically less
developed

The provinces representing their respective iypes were selected as
pilot provinces.

Feasibility studies were conducted for the following road projectis in
the pilot provinces:

The

Province Pilot Number of Road Total Length
Type Province Projects Studied {(Km)
AD Cavite 138 665, 4
Bl Masbate 61 523.3
GL Behol _ 78 551.8
AL Agusan dei Norte 52 291.1
Total 329 2,031.6

results of the studies were statistically analyzed with the

objective of developing a series of estimation models and based
thereupon, the procedures and methodologies in this Guide were
prepared.

Use of the Guide

This Guide deals with the following:

Formulation of major road network in the province
Engineering standards and typical road seclions
Subproject identification

Cost estimate, evaluation and rating
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1.3

_Limitaticn of the Guide

As per Sc0pe ¢f the Study, the Study covered all roads except. national-
primary . roads defined in Executive Order No. 113 “Establzshing the
Class1f1cat10n of Roads" and roads serving as streels within built-up
population centers. This Guide is, therefore, not appllcable ~to
national primary roads and streets. ' o

It was found by the analySJS of ‘the results of the fe851b111ty stud:es
that unit. benefits vary with province type due to- different S1tuat10n
in socio-economic development In this Guide, the  results in ‘the
pilot -provinces were commonly applied to all provinces. . belonging ~to.

-the respective type, although there may p0551b1y be a difference even

smong prOVanes of the same type. Therefore, this Gu1de may have some
deficiencies in application to the provifce different from the p110t

Pprovince in- socic-economic situation. It is s;nqerely d351red to

improve the Guide by providing more samples in various - iypes of
provinces. ' ' ' :
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CHAPTER 2 FUNCTIONAL ROAD CLASSIFICATION
~- FORMATION OF MAJOR ROAD NETWORK
IN THE PROVINCE -

To attain a systematic development of & road network, il is necessary to
draw up the major road neiwork (basic road network) in the province based on
functional road classification.

The functional c¢lassification criteria are shown in Table 2-1 and
conceptually in Figure 2-1,

In order to establish a well-balanced major road network, two indicators are
introduced to examine the balance of network size, If indicaters show
imbalanced values, addition or deletion of major road 1links should be
considered. Two indicators are as follows:

aYNetwork Value

L
N, = ——
Y
where:
Ny = Network value
I. = Road length delincating a block (= 1+ f2+ P+ 4,
in case of block 1 of the figure below)
P = Population in a block
A = Land area in a block
Block = Area delineated by primary and/or secondary major

road

Secondary

Block 2 Major Road

Block 4

Primary Major Road

2-1



b)Accessibility

Accessibility Ac = Ejp‘ﬂ
RN

Average accessibiliiy A, 3
: P

ave

where:
p = Population of a barangay
Q = Distance from a barangay center to respective
. primary or secondary major road
P = Total Population in & block

js econdary Major Road

Primary Major .‘f:?-

Barangay center
Accessibilily = p; g, + py-fy +'93-f3 +.D4394

Accessibility

Average accessibility =
py * Py *+ Pg.* Py

The major road networks proposed for the pjlot'providcéé are shown
Appendix, o '

-in
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CHAPTER 3 ENGINEERING STANDARDS AND TYPICAL. ROAD SECTIONS

Design Concept

The principal objective of the rural road network development project
is to provide all-weather transport facilities lo depressed areas. In
line with this objective, the basic design concep! was formulated as
follows:

Improvement of surface condition is the principal c¢oncern of design.

Improvement of horizontal and vertical alignment is limited to the
required minimom,

In the case where all-weather access is not attained only by
improvement of surface condition, special consideration is given,
e.g., PCC paving for steep gradient sections to enable vehicles to
climb up even in the wet season and grade raising in flood sections.

Adequate cross and side drainage is provided.

Permanent siructures are provided in accordance with lhe improvement
criteria for bridges.

Engineering Standards

See Table 3-1.

Type of Improvement

The improvement works are categorized into five types according to the
type and degree of road deficiencies, as shown in Table 3-2.

Typical Road Section

See Table 3-3 and Figures 3-1 to 3-6.
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TABLE 3-2 TYPE OF IMPROYEMENT

Existing'Pavement

Type Existing Surface Proposed
S Type Condition Improvement Work
Heha.bi li tatlon .S_tran__dal‘d or Bad/ Imprﬂvement of
Syperior Very Bad Surface Condition
Improvement-1  Substandard  Bad/ Upgrading of
Yery Bad Surface Type
Improvement-2 Subs tandard Good/Fair URerading of
g Surface Type
_ Standard Good/Fair  Widening of
¥Widening (carriageway is narrover Existing Road
than siandard)
New Impassable/Abandoned Construction of

Conétruction Non-existing

New Road
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4.1

CHAPTER 4 SUBPROJECT IDENTIFICATION

Application Form

Table 4~1 shows the proposed format for application. Instructions for
eniry are as follows!:

1)

2)

3}

4)

o)

Name of Road: Official road name/names of places at both ends of
the road

Location: Province and City/Municipality where the road is
located.

Administrative Classification of Project Road:
Either National, Provincial, City, Municipal or
Barangay

Total Length

Road Data:

Project road shall be divided into subsections, each of which is
homogeneopus in terrain, cross-section, surface type and condition.

Station Stations at both ends of the subsection

Length of Subsection

Flat: Any combinatton of grades and horizontal and
vertical alignment permitting heavy vehicles to
maintain approximately the same speed as passenger
Cars.

Rolling: Any combinatien of grades and horizontal and
vertical alignment causing heavy vehicles to
reduce their speed substantially below that of
passenger cars, but not causing heavy vehicles to
operate at crawl speed for any significant length
of time.
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Nountainous: Any combination of grades and__horigontai and
vertical alignment causing heavy vehicles  to
operate at crawl speed for significant distances
or at frequent intervals.

Crogs~section

Fxisting width of carriageway and shoulder (average of both gides)
In case of non-existing subsection, enter 0. :

Surface Type

pPCC @ Portland Cement Cencrete Pavement
AC : Asphalt Concrete Pavement

BST : Bituminous Surface Treatment

G : Gravel Surface

E : Earth Road

Surface Condition

Good : No potholes or rutting or corrugation. _LESSV than §
potholess per 1000 meters. " Cracking vhich does not
affect driving condition may be ignored.

Fair @ More than 5 but less than 20 poiholes per 1000 meters'
and/er slight ecracking and/or rutiing dnd/or corrugated.
(less than 50% of the section length). Passenger car
speed will exceed 30 km per hour. _

Bad : More than 20 potholess per 1000 meters and/or slightly
rutted and/or corrugated (more than 50% of the seclion
length) and/or corrugaied over approximately the entire
length, Pavements, if any, starting to break up.

Maximum comfortable travel speed (car) is 30 km/hr.

Yery Bad : _
Pavement breaking_up'and gravel surface deterjorated
into numercus potholes. Just passable fbr - ears.
Maximum comfortable tiravel speed {(car) is about '20
km/hr.

impassable ;

Impassable to motarxzed vehicles at all times or in
the wet season, or non- ex1st1ng.

Posgibilitoy of Rehabiilitating by AC Overlay

Yes : Subgrade, subbase and drainage are in sound ‘condition
and pavement distress is primarily caused by traffic

4-2



6)

and by surface course material,
" No i Other than above

Iood Section

Total 'lengthrof flood sections within the subsection and maximum

wéter depth above existing road surface

Length of Sieep Gradient Sections

Steep gradient
motorized

Bridge Data

Statign
Bridge Type

Steel Bridge

section is defined as a portion of a Troad vwhere

vehicles cannot climb up in muddy condition. Enter
total length of steep gradient sections within the subsegtion.

Concrete Bridge

Bailey Bridge
Timber Bridge

Spillway

Ford (including non—existing)

Lengih

Kidth

Structural Condition

Good

Fair

Bad

*
.

.

Bridges that have been carrying normal traffic for

“a longer length of lime, no sign of

distress/deterioration and their load carrying
cahacity is considered adequate; no work or
improvement to be done.

Bridges ihat show sign of deterioration on the
superstruc{ure and substruciure such as spalling
on .. concrete deck, 1light cracks on  concrete
surfaces. rusty steel trusses, scouring on piers,
damaged slope protection. ‘
Bridges that show signs of heavy deterioration on
the structure such as showing heavy longitudinal
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8)

9)

ecracks/random cracksy splitting of .cqncrete-_at
tension reinforcement level, heavy--spalling . of
concrete surfaces, exposed rusty reinforcing bars
at girders and bridges that; areb.'extensively
damaged . and structurally unsafe  for vehicular

traffic.
Very Bad : Bridges incapable of. carrying future traffic,
structurally and hydraulically deficient, -rand

liable to collapse.

Proposed Bridge Lengih

Traffic Data

Present traffic

Potential Traffic Diverted

Total

Note: Traffic data are omissible for minor road.

Socio-economic Data

Population Served

Cultivated Area within Road Influence Area

Average Household Income_per Month

Note: Population and cultivated area are omissible for major road.
General Remarks

Specific matters on the project, ex., needs and effects of the
project, special site conditions, etc.

Attachment

Map indicating the location of proposed project preferably 1in
1 : 50,000 topographic map.
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TABLE 4-1 PROPOSED FORMAT FOR APPLICATION

3.

5.

6.

7.

8. General Remarks

Name of Road L. ..

SUBPROJECT PROPOSAL FCﬁH

Loeation : Province . _ .

Administrative Classifieation of Project Road -

City/Municipality

Tetal Length — ki
Road Data
: T|{Cross-Section L Flood Section
o Length e~ Surface|Surface! Possibilily Length
Stationjerf Sub-jr . of of Steep
section{r{Carri~{Shoul-| Type |Condi- | Rehabilita- |Lengthi{Water. [Gradient Remarks
(km) Ja{ageway| der . ting by Depth |Section
il (m) tion AC Overlay {km) {m) {m)
n
Bridge Date
o Proposed
Bridge D ) Structural Bridge
Station] | Lengtih | Width Lenglh Remarks
‘I Type Condition .

(m) - (in}

{m}

Traffic Dala (umiSéib]g for minor road)
Tresent | Taitie | Tota
. Diverted

Car/Yan

Jéepﬁey

Bus’

Truck

Tuial

Socio-economic Dale (omissible

Pate of Survey

Name of Road from which
diversion is expected

for major road, except average heusehold income)

Tatal for

entire

road

Population Served

Cultivated Ares Within Rosd
Influence Area . (ha}

' Avefagé_ﬂousého!d Incame

per Honth {Peao)

Note: Atfach map }ndicaiipg general ‘location of proposed project preferably in 1:50,000 topographic map,

4-5




Identification Criteria

1) One or more of the following cond;tions should be met:

' Méjor'Road _Minor Road
(1) Existing Link
~ Cafriageway with BeloQ 6.0 meters .' -
- Pavemeﬁt Type Inferior to recomﬁended Inferior fﬁ gravél

type (Table 3-1)

- Surface Condition Bad or worse Bad or worse
(2) New Link impasable/Non-existing
(3) Bridges Ford Ford
- Spillway ) Spillway in structu-
Timber bridge ral~unsound condition

Bailey bridge : ‘Timber bridge
: Baxley bridge serV1ng
AADT more than 300

2 (1) In case of major road presently in good/faar cond1t1on. AADT
in the opening year shouid be more than 150. ’

(2 In case of major road presently in bad or  worse: Cﬂﬂdltlﬂn,
AADT in the opening year should be more than 100,

(3) In case of minor road, population served per km of rbad
should be more than 300, c
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This

CHAPTER 6 COST ESTIMATE, EYALUATION AND RATING

Chapter presents the worksheels for cost estimate, evaluation and

rating of subprojects and step-by-step instructions for their use.

6.1

Major Road Subproject

The computation for evaluating/rating major rocad subproject is
conducted and/or summarized on the worksheet shown in Table 5-1, using
the Subproject Proposal Form (Table 4-1, hereinafter referred to
simply as the Proposal) as basic input data.

1) Name of Road and 2) Province
These are taken directly from the Proposal.
2) AADT in Opening Year

AADT in the opening year is calculated assuming 3% annual traffic
growth rate based on present traffic shown in the Proposal.

AADT in Opening Year = present AADT x 1.03"
where, n . Number of years to the opening year

4) Construction Cost

Road

- Length of subsection, terrain, and existing pavement type and
condition are taken directly from the Proposal.

- Proposed pavement type and width are obtained from Table
H-4.

- Type of improvement is cobtained from Table bH-5.

- Construction cost per km is found by looking up Table 5-7,
Congtruction cost per subsection is obtained by multiplying
the construction cost per km by length of subsection.

- For subsection 1including flood sections, additional cost

necessary for grade raising is calculated as average
additional cost per km times flood section length shown in
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the Proposal. The average additional cost per km is obtained
from Table 5-8, ' :

Total cost of the subsectlon ig computed . as - the-'sum of
construction cost and additionai cost for- flood seetlons._

Length and total cost of the subsection to be’ jmpfoved are
summed up and entered in respective columns. Total lengtih
does not include the length af no- 1mprovement subsectlans.

Bridge

Existing bridge type is obtained from the Proposal .

Proposed bridge type and number of lanes is obtained from
Table 5-6. 2 ' o

Length of bridge is obtained from the Proposal.

Number of spans should be decided based on site conditions.
The standard number of spans is given by dividing bridge
length in meters by 20 and rounding, unless site conditions
indicate that another valueé is appropriate. In the case of

-a spillway, the number of spans‘is one (1),

Unit costs of superstructure, abutment and pier are obtained
from Table 5-9. In the case of a spillway, unit costs of
abutment and pier are both 0.

Total costs are computed as follows:

Supersiructure

f Unit cost per m times length
Abuiment : Unit cost times 2 :
Pier ; Unit cost times {(number of spans - 1)
Total : Sum of above three items
-Total Consiruction Cost
This is computed as the sum of total road cost and 'tatai bfidge
cost. - '
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§5) Economic Evaluation

B

4

enefit

Province type is found from Table 5-3.

- Existing pavement type and condition are represented by these

predominating in the whole subproject road.

«'Proposed pavement type is as décided above,

- TraffiC'benefit per km per vehicle is obtained by looking up

Table 5-10., It is multiplied by total improvement length and
by AADT to get traffic benefit.

- Maintenance cost savings per km per vehicle is computed as:

MS' = -3.87 - 0.162 x TB'
where, MS' ! Maintenance cost savings in thousand peso per km
per veh

TB* : Traffic benefit in ihousand peso per km per veh

lt' is multiplied by total improvement length and by AADT to
get total savings. Maintenance cost savings are always a
negative value.

- Total benefit is computed as the sum of iraffic benefit and

maintenance cost savi ngs.

Economic cost is compute& as total construction cost times
0.831, under the following assumptions:

. _ Econeomic Discounted
Year Item Cost Economic Cost
1st year Detailed Engineering 0.04C 0.04C
2nd year Construction 0.85C  0.85+0.06:.¢ 791¢
' Construction ‘Supervision 0.06C 1.15
- Total ' : G.831C

Note: C = Total construction cost



- B/C ratio is computed by dividing total benefit'by economic
cost. '

- IRR is computed as -
B/C > 1 : IRR = 1.676 + 13,224 x B/C
B/C ¢ 1 : IRR = -3,018 + 18.018 X B/C

1

n

6) Rating
Project rating is computed as follows:

PR = 70% MPCIRR) + 20% MP(HI) + 10% MP(5B)

where, PR : Project rating'
MP(IRR) : Merit points -of economic internal - rate of

: return (IRR) ) T _
MP(HI) : Merit points of household income per month
{HI> : : _

MP(SB) : Merit points of social benefits (SB)

- Economic internal rate of return (IRR):

[RR ig as décided above. Merit points are computed as follows:

IRR MP (IRR) 70% MP (IRR)
IRR < 40 20+2 x IRR 14 + 1.4 x IRR
IRR > 40 100 70

- Household income per month (HI):

HI is taken from the Proposal. Merit points are computed as -

follows:

HI . MP (HI) - a0% MP (HID
? 5,000 or above 25 : O IR
P 2,000 - 5,000 150-HI/40 © O 30-HI/206
below P 2,000 : 100 o 20 -
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- Social benefit (SB)

‘Social benefit is evaluated as either High, Medium or Low,
according to the degree of contribution of the subproject to
the promotion of health, education communication, safety,
security and preservation of environment in the influence area
of the subproject. HMerit points are obtained as follows:

SB ' MP(SB) 10% MP(SB)

Hi gh ' 100 10
Medium ' 65 6.5

" Low ) 30. K1

5.2 Minor Road Sub-project

The worksheet for evaluating/rating minor road subprojecls is
presented in Table 5-2, The Subproject Propoesal Form (Table 4-1,
‘hereinafter referred simply as the Preposal) is used as basic input
data.

1) Name of Road and 2) Province

These' are iaken directly from the Proposal. Province type is
decided from Table 5-3.

3) AADT in Opening Year
Population served (P) and cultivated area within road influence

‘area (A) are taken from the Proposal. AADT in the opening year is
estimated as follows, depending on province type:

“Province Type : - Eguation
MR AADT = 0.031P + 0.015A - 2.4
BP AADT = 0.003P + 0.0602A + 2.4
Gp o AADT = 0.014F + 0.007A - 8.1
MP AADT = 0.011P + 0.008A - 1.8

~4) Construction Cost

Construction cost is computed in the same manner as used for major
_road subproject.
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5) Kconomic Evaluation
Category
~.Province iype is as decided above.
- Road iype is selecfed heiween £he following two:

l-direction access ! éonnected to a higher standard road at ene

end

2~direction access : connected 1o a higher standard roads at
poth ends . S

The location map attached to the Proposal is;referred to in the

gelection.

- Existing pavement type and condition are represented by these
predominating in the whole subproject road. '

- Prdposed'pavement type is as decided ahove,

- Terrain is that predominating in the whole subproject road.

- Cultivated area within " road influence area used for
estimating AADT is again entered and divided by tihe total

improvement length.

Benefit

- Traffic beneiit per km per vehicle is thained by looking up
Table §5-10. It is multiplied by total improvement length and by
AADT to get traffic benefit.

- Development benefit per km is obtained by looking up Table
5-11. It is multiplied by total improvement- lengih to  get
development benefit.

- Maintenance cost savings is computed in the same manner as used
for major road subprojects. '

- Total benefit is computed as the sum of traffic  benefit,
development benefit and maintenance cost savings.

- Economic cost, B/C ratio and IRR are computed in ‘the same
manner as used for major road subprojects.



Rating

Project rating is conducted in the same manner as used for major
recad subprojects.

b6-7



TABLE %—1 WORKSHEET FOR EVALUATINGIRATING MAIOR ROAD SUBPROJECT

n
b
3}

4}

L]

6]

SUBPROJECT EVALUATION/BATING SHEET (MAJOR ROAD)

Name of Road

Peavinca

AADT in Opaning Yaac » Presant AADT

Construction Cast

%108 "= @) __ [z Number of years to the o'pening year=__ }

Road : p—
it I
@ Exlsting Pavemant Propored Pavament Conmucrlo;,(?on 'ndd“mm'-, c'ni':)&l F:lc'm‘ Sretion
Subsection | 03 lI?ppr‘u-:m @ - @ RO Sl @ Toul Gost
No. of Toraain y Type | Widthted | omamt b Lo Flaod . | Add. Cost ] . 11,000 #)
smzzc“{m Typs Condition (Tabls 5-41 {Tabis Teble Cost - sacdon |- perhem' < | Add. Cont [ 1)+ @D
abls . 4-31 821 @D @ Langsh * Takle . | (B x (B)) L
{km} 58} : o
]
2
3
L
L Total Impsovamant Langth
faxcloding no-improvement subsectical Tout [®
Bridgs .
Proposed Bridgs Unit Cout {1,000 F] Cow {1.000 F)
" Exiating . @ ® @ @ @ @ @ . @
o, Bridot No. of .
Teps Typa i'i-:.";l LGg}th Spans s"p;::::‘“:" Abatmant Pier Suparstruel. Abutment Pier Total
m .
tTatule 5-5 ) | -lg:?)& (Tsbls  3-% 1} 1@ 2@ @0« @ DB+
1 | .
¥
k]
4
Tew J40
Yotal Construction Cost= @ + @& = @ *1,000 F
Econemic Evaluation
Beaafit
Teaflic Beneliv {1,000 ¥} Maintanznce Cor Savings (1,000 F) @
. Exittiog ) @ &
2, Existing Fropoes Totsl
covince Typa Pavament Type cg::”;?:n -Pavement Typa Henodit per km Bonelit Benafit per km Hraskiy Bo::;it
perygh . per vah {1,000 F)
ITatle 5-31 | (Predomineat) | (Predominant) Tale 5-10) | {@x@xD H-287-01652x 3] 1@ xDxD) 1@+ @3
Economic Cost =3 x 0.831 =@ x 1,000 #
BIC Ratio =B/ =D
IRR = 1676 + 13324 x @ (B2 V)-8 %
= ~3018 + 18018 x @ (@< 1)
Rating ~
WR Haushold ingoma pac Manth {11} Soclsl Baaslit (88) ’ X
Frajuct Asti
! % (3D} ¥ ftet Ratind
AR <40: 143 1.4 IAR ngs,ood: 5 High : 10 )
Farmule IRR Z 402 70 2,000 < HI < 56005 30-HI/200 | Mrdium : 6.5 B+R+ G
HI 272,000: 20 Lowe 3 . .
Marit Points x Weight i) @ @




1}
2)
3

4}

5

6}

'valnte

TABLE 5—2 WORKSHEET FOR EVALUATING/RATING MINOR RGAD SUBPROJECT

SUBPROJECT EVALUATION/RATING SHEET (MINOR ROAD}

Name of Rnad

AADT in Opening Year
Pnpulatlon Sorved {P}:
Cultlvated Aua ‘within

Provinee Type {Tabla

5-3)

AADT = 0.031P + 0.015A -~ 2.4 (Province Typs MR}
AADT = 0.003P + 0.002A + 2.4 {Province Type BP)
AADT = 0.014P + 0.007A —~ 8.1 [Province Type GP}

_ Road Influance Area ta) ha
AADT i G‘PEnlng Year (D AADT = 0,011P + 0.008A — 1.8 [Province Type MP)
Conslructlon Con
Fosd ot .
. @ Exitting P N B o l?-}cm:m . Con:s!r's&c)iom;fou Additionsl C!u:i for Ficod Section
T ) Typz of
Sibiscrion | LIP30 Lo . ) , trprove: @ @ & ® @ Toul Con
. MNo. _ Teriain . ” Type Width {ni ment Flood Add. Cost 1.000 ¥}
- Rk vci -1 Twee | Condition Table 611 Tue  (SoEN A cone Ssctlon | peckm | Add Cont {1+ (DI
. h 5-5) Cg-11 1@ =@ Leaglh Table HOE ®!
t&en) 5-8)
]
1
2 3
4
B n-‘rnul Imprcmrr.ml Length" ;
fuding no-improyement w'bneimn! Towt | (@
Bridgs
Proposed Biidge Unit Cost (1,000 #} - Cost {1.000 F}
" Exinting . S ®| @ @ @ @ @ @
No. i : . Ho. o .
° ‘:'r;;? Type . ri:;‘:: Lengih Spans’ 5”";”2"’“ Abutment Pins Superstivet, Abusment Fiee Tam
: iTabte 5-5) o ‘@’::,& Tavts o510 - | @x@r | (2x@) (@@ BB D
roul .
%
2
3
Totsl |18
Total Construction Cost= (B + @ = 0 x 1,000 F .
Economic Evaluation
Cetegory
: _ - . Coltivated Ares within RIA
. : . : . Existing .. Existing - .
PFrovinte Trow Fosd Type - Pavemsnt Typ]a Su,:‘fuc: andili:m P“z:f::frdym {Pn.ﬂl;:'r::i:an!) A Ares per km
* L Asug {hal (& @
Benefit i - . : .
Tr!"oc Bemin {1,000 F) Brveloprmisnt Senefit [1,000 F) Maintenanee Cost Savings (1,000 F) i
ab- - o @ . @ .o Tow! Beneliy
Berafit par kmn p._r wh N a-mm Benelit par km Banelit Ewnafit par km pat wah Benalit 11.000 F)
" ITabfe 5-10} L FTORIO)) {Table 5-13 ] ({2 PYO)] t-3.87 -0.562 x @D 148 < (@x 1GD+ G0+ )
’ E:onom:c Coﬂ-@x 0.831 ~@b 21,000 F
BIC Rativ =D 14D =&
CIRR = 1,676 + 12.324° x__@_ (@2 1)} =G %
= .-2018 + 18018 x & {B< 1))
Rating
AR - Household incoms per Manth iHH Socisl Barelix {SB)
. Projaci Rating
% ({2 L4
. IAR < 40 )14+ 1.4 x FRR m;sooc 5 ¢ High @ 10
Farmula "IRR 2 40: 70 2,000 < KI <5006 : BO—HIJZOO Hediumn : 5.5 a« S+,
’ HI 22,000 20 Low 3
Merit Points x Welght o @ @




TABLE 5-3 PROVINCE TYFE

f T : T ~ : ! .
; { Province | - | Province

: Province | Type | Province | . Type
i % | 9 - T
f_Reglon i ! ] Region VI1I [

|  Abra i GL i Bohol | - GL
! Benguet | AD { Cebu | AL :
I Tlocos Narte I GL i Negros Oriental [ BL
| [1ocos Sur i GL | Siquijor E - GL
[ La Union | AD | } :
} Mountain Province | AL i Region VII!l |

I Pangasinan I AL I Leyte | AL
¢ - t 1 Southern Leyte i AL -
| Region I | { ~ Basiern. Samar } Bl
) Batanes f GL ] Northern Samar o BL
| Cagayan i AL i Samar | BL
| 1fugao | AL ! - -

{ {gabela ! BL ] Region 1X | :
}  Kalinga-Apayao i BL |  Basilan | BL
I Nueva Vizcaya | GL i Sulu | BL
|  Quirino i AL I Tawi-Tawi -1 BL
— - 4 | Zawboanga del Novte I AL
i Region 111 { |  Zamboanga del Sur } BL
I Bataan | GL } - +

i Bulacan | AD | Region X I

i Nueva Ecija i AL i Agusan del Norte - AL
I Pampanga } “AD | Agusan. del Sur P BL
{ Tarlac | AL | Bukidnon J AL
! Zambales i AD I Camiguin : i GL
— -+ { Misamis Occidental | GL
| Region IV | I Misamis Oriental | AL
i Aurora | BL | Surigao del Norte | AL
| Batangas | GL. b . t

i Cavite i AD I Region XI i

| Laguna i AD | Davao.del Norie | - BL.
i Marinduque ] AL T DPavao del Sur ] BL
{  Occeidental Mindoro | BL I Dbavao Oriental { BL
{  Oriental Mindoro { -~ BL | South Cotabato | AL
I Palawan | BL i Surigao del Sur | BL
i Quezon | BL F ' — i '
i Rizal ] Al ] Region %11 }

i Romblion { GL i Lanao del Norte } GL
! } { Lanao del Sur { BL
| Region V | |  Maguindanac } BL
] Albay I AL | North Cotabato ] BL
i Camarines Norte } AL I Sultan Kudarat i BL
! Camarines Sur 1 AL . i

| Catanduanes | AL | ]

i Masbate f BL } |

! Sorsogon E AL ! |

} } ! ]

! Region Vi i ! i

| Aklan [ AL | [

! Antique | AL i I

| Capiz | AL ! N

| Tloilo i AL l |

| Negros Cccidental ] AL i |

L L L i

—_——_m_;mn—w——-——ﬂ.—.n—-———-mh—‘—-—u—u—a—-—u—-——t’-—-———-—-.—-—-dh——u-—v'—l—_-lu—_—ﬂh——nlL.—-—qﬁh—-—u—#_h——_g*—L&—-
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TABLE 5-4 PROPOSED PAVEMENT TYPE AND WIDTH

'Major Road

Opening Year

AADT

1 1)

in Primary Major Secondary Major

¥ T
Pavement Type2’| Width (m) |Pavement Type2 ! Width (m)
L g 1

i 6.7

|
L
I
|
_ : ; :
T over 2,000 | } |
] rcc 1 s pcc ¥V e———
1,000 - 2,000 | | [ | 6.0
: — - ) f- ' }
400 - 1,000 | ac ¥ | 6.7 | ac 1 6.0
3 i 1 i i
i T 1 1 - 1
200 ~ 400 | a4y | I e DY} 5.0
e BMP Yoo 6.0 ! §
100 -~ 200 | | | |
- 1 t {  Gravel ! 6.0
Under 100 | Gravel [ 5.0 } |
I 1 I )
Minor Road
 AADT in al? Feeder Road !’

Opening Year

Collector Roa

- B T L)
Pavement TypeZ)l Width (m) iPavement Type2)| ¥idth (m
L 1

1
|
:
|
}
6.0 - | ac 4
:
|
:
|

T L]
Over 400 ac | | 6.0
. . . \ 1
T ]
200 - 400 pp 30 4 1 6.0 pup 32 V1 6.0
. | 1
. L T
50 - 200 I 6.0 |
———— : Gravel P Gravel I 4.0
lUnder 50 i 4.0 } f
L 1 1
Note : 1) Classification is made in accordance with Table 2-1. For minor
road, national/provincial/city roads are, generally classified
as collector roads and barangay roads as feeder roads.
3 Where exisﬁing pavement .type is superier to that proposed
above, the former should be used.
" 3) BMP is répiaced by DBST as the case may be (Refer to Seclion
“18.1 3) of the Main Report). It is, however, recommended to
‘assume BMP for budgetary and evaluating purposes.
" 4) AC overlay is applied where exiSting'pavémént type is equi-

vélent or superior to that proposed above and existing
conditions warrant the use of AC overlay., The possibility of
AC overlay is indicated in the Proposal.



" UABLE §-5 TYPE OF IMPROVEMENT -

1 1
Road Classl ! . _
| : Major Road [ Minor Road
Existing | {
Pavement F— : “f —} Y .
Type | I |
Surface | Standard !Substandard |  Standard ~ |Substandard
Condition . i i { !
———1 -t } +
Iweld<6.0 m | Widening | | I I
Good/Fair | | { Improvement-21 - | -
i¥e > 6.0 m | - ] | o |
1 } } : o : +- -
Bad/Very Bad iRehabilitationlEmprovement~1lRehabilitation!lmprovement-l
} i 1 |
T -
Impassable I New Construction
L

Note : 1) We = Existing carridgeway width

Permanent Bridge ! AADT more than 300 : 2~lane
] Permanent Bridge

TABLE 5-6 PROPOSED BRIDGE TYPE AND NUMBER OF LANES .
- T
Existing ) Proposed Improvement
Bridge 5 Y : ;
Type | Major Road | Minor Road
1 L
T i T - : "

Ford Crossing | 2-lane | Carridgeway Width in Abuttihg,Roadl)
| Permanent Bridge | Section 4.0 m :  1-lane Spillway
] | Carridgeway Widih in Abuiting Roadl
i { Section 6.0 m : 2-lane Spillway )
1 ) . "
| T A

Spillway i 2-lane | No Improvement 2)
| Permanent Bridge |
t t —

Timber Bridge | 2-lane | AADT less than 200 : l-lane _
| Permanent Bridge | ' Permanent Bridge
| { AADT more than 200 : 2-lane -
| } : ‘Permanent Bridge
} —- -

Bailey Bridge | 2-lane | AADT less than 300 : No Improvement

: {
|
1

Note : 1) Where the site condition is not faverable for a spillwa?, a
permanent bridge should be planned in accordance with the
criteria for timber bridges. '

2) When the existing spillway is structurally seound and traffic
disturbance is estimated less, the existing can be utilized..
Under other conditions, & permanent bfidge should be planned in
accordance with the criteria for timber bridges, .
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TABLE 5-8 ADDITIONAL CQST FOR FLOOD SECTION
(Thousand Pesos per km in 1988 Price)

Road Class Pavement, | Additional

¥idth 0qst
Primary Major Road 6.7 m 2,600
os.0m 2,400 -
Secondary Major Road 6.7 m C 1,700
: 6.0m 1,500 "
Minor Road 6.0 m 1,300

4.0 m 1,100

TABLE 5-9 BRIDGE CONSTURCTION COST
{Thousand Pesos in 1988 Price}

Bridge Type -~ Unit st

" 2-lane Bridge  Supersiurcture Lin.M 40,2
o Abutment Fach 288.0
Pier | Each 258.6

1-lane Bridge _Supersturdture Lin;ﬁ. 7;736;32
Abutment Bach 202.4
Pier Each 181.5
2-lane Spillway Lin.M  15.4

1-lane Spillway Lin.M 11.4
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TABLE 5-11 DEVELOPMENT BENEFIT (1,000 P/km)

Province Type AD_

e A i e
P R et

———————————— Existing Cultivated Area Cha./km)

i Surface - =-wo-—- Selndeththain il :"‘""-“'""’-‘""""'-'
fercain Conditioh 0-30 30-100 100-130 130-200 - 200-
“““““““““““““““““““““““““ T T T 1.0

lat Bad 59.6 81.7 92.6 111.0 13
F Very Bad £7.4 89.6 100.4 118.8 - 138.8.
Impassable  106.6 128.8 139.6 1580 178.0
Rolling Bad 88.9 111.1 121.9 . 140:3 160.3
Very Rad 96.7 118.9 129.8  148.2 . 168.2
fmpassable 135.9 158.1 165.0 187.4 207.4
Mountainous Bad 62.0 84.2 95.0  113.4 133.4
Yery Bad 69.8 92.0 102.9 121.3 141.3
impassable 108.0 131.2 142.1 160.5 180.3

----------------- i et R RS Ak b e n e A L A e TN R e T e e

Province Type DL

Existing Cultivated Area (ha./km} ]
Terrain Surface e el bl it et ittt -
Condition 0-50 50-100 100-130 130-200 200-
Flat Bad 9.7 101.8 112.7 131.1 151.1
Yery Bad 87.3 109.7 120.8 138.% 138.9
Impassable 126.7 118.98 139.8 -178.1 198.1
Rolling Bad 109.0 131.2 142.0 160. 4 180.4
Yery Bad 116.8 139.0 149.9 168.3 188.3
Impassable 156.0 178.2 189.1 207.5 227.5
Mountainous Bad 82.1 104.3 115.1 133.3 153.5
Yery Bad 30.0 112.1 123.0 141.4 161.4
Impassable 129.,2 151.3 162.2 180.6 200.6
Pravince Type L
Existing Cultivated Area (ha./km)
Terrain Surface e e E e L P s mwe e ——— =
Condition 0-50 50-100 100-130° 150-200 . 200~
Flat Bad 81.0 103.2 1i4.1° 132.%6 152.4
Yery Bad 88.9 111.1 121.9 140.3 160.3
Impassable 128.1 150.3 161:.1 179.8 - 199.5
Rolling Bad 110.4 132.5 143.4 161.8 181.8
Very Bad 118.2 140.4 151.2 169.46 189.6
Impassable 157.4 179.6 190.4 208.8 228.8
Mountainous Bad 83 103. 116.3 134.9 154

: .3 6 9
Yery Bad 91.3 113.5 124.4  142.7 162.7
Impassable 130.5 7 9

A ey gy TR e e e e e e e T A ko p

Existing Cultivated Area (ha./km)
Terrain Surface e e i b R R R e et
Condition 0-50 50-100 100 -150  130-200 S 200-
Fiat Bad 64.5 86.7 . 97.6 - 116.0 _ 145.9
Yery Bad 72.4 _ 94.6 103.4 123.8 "143.8
Impassable 111 .6 133.8 144.6 163.0 183.0
Relling Bad 93.9 116.0 126.9 145.3 165.3
Yery Bad 101.7 123.9 134.7 133.1 173.1
Impassable 140.9 l1e63.1 173.9 192.3 212.3
Mountainous Bad 67.0 89,1 100.0 1&8 4 ) I;;?;
Yery Bad T4.8 27,0 107.9 126.2 146.2
impassable 114.0 136.2 147.1 163.4 185.4



5.3  Sample Calculations

(1)

(25

“Calculation 1 ! Majof Road

Subpfoject_Prdpbsal Form ...o... Ch e
Location Map ... ivenrnrveernnn Cerraaaes
‘Subproject Evaluation/Rating Worksheet ..

Caiculatibn 2 1 Minor Road

Subproject Proposal Form ..... rereeniens
Location Map ... vcviinviineraionseassas
Subproject Evaluation/Rating Worksheet ..

5-17

..lable 5~-12

Figure H-1

.Table 5-13

Table 5-14

Figure -2

.Takle 5-15



TABLE 5-12 SUBPROJECT PROPOSAL FORM FOR CALC.ULAT_ZFD_N' 1

T SUBPROJECT PROPOSAL FORM
1. Hame of Road __Mogellanes = Arauyeng -
2. Lecatlon ! Plovinc?g:___HQQ.y ite 3_3___ _____________ T City/Hunicipality J‘*\mg%Jimes.lAlimwiQ,_
2, Adwinistrative Glassification of Preject Road ____'Emunf.mzl ________________________________________
4. Total Lengih A6.TE km . .
5. Road Data
- [Tlcross-Section : Flood Séction| - -
Length ¢ gurfacelSurfacel Possibility - Length
Stationjof Sub-|r - of ‘ of Steep :
seclioniriCarri-|Shent-| Type [Condi- Rehabilita= [Length{¥Water [Gradient Rem_arks
(km) |ajageway| der ting by Deyth |Section:
i) (m} (m) tion AC Overlay (km) {m) {m}
n
w.otod 0.0 Hdl b0 2.0 ) _Poc in - - - -
[P e -} it Lo 1.5 | Gravel | Very bod No —_ — —
pu.z—n08] 0.3 gyl b.o L5 | Eaxih] Veey bad No — - —_—
ne.5- e m e Ml Lot 1.0 % x ) Eain — — e n—
6. DBridge Date
—
sed
Bridge Structural gf.?zzee
Station Length | Widtih Lengih Remarks
Type Condition
im) {m} {m}
r_"Ll’r-D Bailey|l & 2.0 Taiv 1o

7. Traffic Dala (omissible for minor road}

*

"
Present Potential
Traffic | Traffic Total
Diverted
Car/Van un —
ay Pate of Survey ____ _ Jure 23,1922 .
Jeepney 123 — 1232 Hewe of Road from which
’ diversion is expected _
Bus — —_ wo—
Truck 32 J— 32_
Total 1Qa — 1 as

8. Socio-economic Date (omissibie for mejor road, except average household [ncome)

Total for
entire road

Population Served —

Culljvated Area Within Road
Influence Area tha)

4verage Household Income
per Month {Pesa) |- & ,200

8. General Hemarks

Note: Attach map indicating general location of proposed project preferably in 1:50,000 topographlc map.
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TABLE

%-13 SUBPROJECT EVALUATION/RATING WORK_SHEET FOR CALCULATION 1

1

2

3

4}

5]

6}

SUBPROJECT EVALUATION/RATING SHEET (MAJOR ROAD)

Name of Road H_Q_gn Hanes — Am;!}fﬂr\g )
Province ______ Cavite. . .
AADT in Opening Year = Present AADT __ £ 29 x1.03%=® 224 o Number of yaars 1o t?w opening van.' =}
Construgtion Cost
Roxd T .C . “Addi ; P(;n t lo.r Flood S; 1ion
0 tone| i1 cit
@ Exliting Pavimant Propoisd Pavement . 'coml'"c';q"} a . e L0000 P L
i 7Y Tvprod B BB
Length . - @ @ @ ® ® Tonul Cost
Subsecddon ot Tartsin Tyse ]'wiam;ms et N Ficod | Add, Cost 11,000 X}
Ho, Subjection ’ Type Caonditlon Ay [Tabla C°2‘Y”&:"’ Coun Sectlon pabkm | Add, Cont | (@) + (D}
tkm} Tabe 5 551 t} 1@ l.llkn’?\;h e {®xEn :
[ . Flat | pec | Fase | T = T — — — — hovad
? 3.% Elap {Grovel vy bed| BMP .| b.0 Topemt 1602 | B2 - = - 5z
3 W.3 | Bolling ! Eouth | Very bad] BIAP | 4.0 fiwpecl] LLRUS L1 oll | T — = L1 64l
* .l Mymteand, PC 1§ Tage | 7 “"‘ — L — i = o
0. % 4—1;o1e?llmpr0n5nm[ Length subsscrlon) 1ot {7,533
Bridga - : - - :
. Piopoied Beidge - Hait Con (1.00_0 rr . Cof| 11,000 F|
Existing . © .N@ ; LE] @ @ ®& @ [i1]
N il 0. 0 o . -
e BT‘;:? Type ’i:;“:: L?ng;h G;SDP‘M S“”;::‘;"’L Abutmsnt Puar SUpELINTL. ::n\mé\; Piar Totsi
. m) - o .
(Tebls 5-6 } I,ou';}& (Tabla = &-9 1 :t®' @ * & @ "’_‘®' !®'®‘®.’
! Bailay e 143 1 yoz | ZeR.0l258 51 wex | sng — ang |
B .
3
4 B
Towl (b g,
Total Construction Cost» @ + @ =@ 18, K14 x 1,000 F
Economic Evaluation ! .-
Beneiit .
Teaflic Banadiz 11,600 F) Maintzaznce Cost Savings {1,600F) @
. Exhiting : .8 K [1)
. Existing - . Propored . Teiad
Provinca Type p.\m:l:gtg Typs cs‘"d‘?‘" Psw:fnl Typs Beaelit par km Benatit Benelit pet km Henatit Benilit
) ~ Con wlen par weh . per veh ner)
(Table 5~3 4 | (Peedomirant. | (Prédominsnil {Toble 550 | (@x@®x@ {-387-01623 (B=D=D 14D+ @
AD Earth | Vevy bad BHMP 12,48k 41, LM% - 6.5 ~15, 257 26,421
Economic Cost = (% x 0.831 =& [S 283 x 1,000 ¥
B/CRio=@/ @~  \.uz -
IRR = 1.676 + 13.326 x ® (@2 1))l 2U.6 %
= ~3018 + 18018 x @ (B < 1
Rating .
1RR Housshold Inzoma per Momd {H]) Socied Benaltit {5B)
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20 & s U, 200 ¥ _Mediuvn
AR < 40: 14+ 1,4 x IRR CHIZ5.000: B - High ~z10°
Formuly iRAZ40: 70 2000 <HI <B000: 30-HI200 | Medjum : 8.6 S+ @+ S
HI£2,000; 30 Low :3 . _
L. wierih Polnta » Yivight @& ue ® . q .1 &.5 3.5
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TABLE 5-14 SUBPROJECT PROPOSAL FORM FOR CALCULATION 2

_ SUBPROJECT PROPOSAL FORM
1. Name of Road —_ Goan Rofac) Roond

2. . Locallon : Province ___.yiosbale City/Manielpality _____ C [V RNV RY NE. —
3. Administrative Classlfleallon of Project Road ___Bava ooy : : —
4. Total Length __ - Ba . km 7
5. Hoad Data o B
- /|TiCress=Seetlon . . . |Ploed Section|
© . |Length ‘je - Surface|Surface| Posgibility — Length
Statlan|of Sub~|r] " 1 : . of : of Sieep
¢ .}seetion|r{Carri=|Shoul~] Type |[Condi- [ Rehabilita- jLengih|Waler |Gradient Remarks
- (km) |a]ageway| der . : _ting by pPepth {Seclion
i} () | Aw) tion AC Overlay {kn} | (m} {m)
2.072:2) 02 sl e b0 | Badh | Vowbd] L No : - — —
z.2=20) o5 oAl A5 T b | Faeth | e bad NO s b —
2705l . . = i) Gorih Temeate]  plo - — —
6. Bridge Date
- |Bridge ] " | Structural g;?ggzed
Station] ~ ° 1§ Length}] ¥Width - ] Length Remarks
Type o Condition .
. : - (m)

(m} (m)

Traffic Dats (oﬁtssi_ble_im_' minor réad)

7.
- ‘Polential
g:ii?é “Traffie - | Total
Diverted -

Car/Van

- - Date of Survey
Jeepney B B Mame of Hload from which
diversion is expected

Bus

Truck =

Total =

‘8. Soclo-economic Dale (amissible for major road, except average household income)

_Tetal for
_entire road

Poﬁu_]a}lﬁriﬁé_fved 2,325

Cullivated Aree'Wilhin'Road | -
Influence Area , tha) | L1lC

Average Household Income : .
per Honth (Peso) ],2U5

9. Géneral Remarks 7 -

Note: Attach map indicating genersl locetion of proposed preject prefersbly in 1:50,000 tepographic map.
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TABLE 5-15 'SUBPROJECT EVALUATION/RATING WORKSHEET FOR CALCULATION 2

SUBPROJECT EVALUATION/RATING SHEET [MINOR ROAD]

1t Nameof foad S Thafael Road

2] Province bMa cbate Province Type {Table &-31__ BP

3} AADTin Opening Year
Papulation Serve'd (4] Zt 32 E AADT = 0.031P + 0.015A — 2.4 (Province Type MR)
‘Cultivated Ares within . AADT = 0.003F + D.0D2A + 2.4 {Province Type BP)
Road Intluence Aua_(A) LTS ) ha AADT = 0.014P + 0.007A — 8.1 (Province Typs GP)
AADT iﬁ Obenlng Year B 10 b AADT = 0.011P + 0.008A — 1.8 [Province Type MP}

4} Construction Cost

Road -
@ ’ ] Existing Pevement Proposed Pavement R ’ c““}‘,’;‘;&“‘;}c““ Additions! Cim,‘ lor;;m Slcﬁor.\ I
ype o .
Sub::e\ion l":l?"‘ T v st g Improve- @ W Fi®d ® @ | Tew Ct‘?‘fl
Ne. [erenin . ype idth {on ment o Add. Cost D000 Fi
Suﬁvnf;im Type Condition \Teble 5k | {Table c":;‘:;{:m Cont Ssction prrkm | Add Cost | ((®)+ (N
) s-5} Py HaTall Length iTable Tor 6]
. . txem) 58]
oz | Flet | Farbn | Vewebed| Gravel | .o Twpr-t ] uldo 23 22
2 ©.B_| Bolling | Eovrh | Vorr bod | Gomved | 4.0 ETmee un®e | 734 2349 ]
3 4.8 | Relliva) Eovtin [lpassably gyaveli G.0  JNew Gy 585 | 2,808 2,808
4
@5.5 Jq_‘ficm.u'!"im":“:tLr"mh.iubﬂclionl Vo @3,\3?_
Bridge .
Proposnd Bridga Unit Cost {1,000 F} Cost 11.000 F)
| e @ o | @ © ® o ® ® |
o, Bridge . Ho., o "
Typr Type ’;’_:-n‘:" Length Spant S“F{,’;";"“' Abutment Pier Superstrust, | Abument Pies Yont
tTable S-5 ) i ‘?—Eu!:‘ga ITabts  5-3} 1% =@ t2x@) fu@-u=@ 1B+
1
2
a
4
’ Tow | @}

" Total Construction Cost = @ + i =~ 40 2,135 x1,000F

5) Economic Evaluation
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. . N Culvieried Area wirthin RIA l
Existing Existlng . P Tecryin
Province Type Ford Type P, ent Type Sweioce Condin: roposed i Arta per k
o : v {Predomsinsnt] eredominant] | TavemntTres (Fredominent) Aret {ha) ca}t@;n
BL  ll-dvection Awere Tavihn Topassable | Gvavel Rollng clo 11
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A,1.1

Province of Cavite

Present Level of Road Network Development

The province of Cavite has a total of 1,632.6 km. of roads,
comprising 303.9 km. (18.5%) of national, 429.5 km (26.2%) of
provincial, 91.6 km. (5.6%) of city, 67.9 km. (4.1%) of municipal
and 746.7 km. (45.6%) of barangay roads.

Table A.1-1 shows the present level of road development and Figure
A.1-1 illustrates the present road network. The present level of

road development was assessed and summarized as follows!

Road development level in terms of road_extension (quantity)

~ Road densgity is higher by about 1.18 times than the national
average.

- Road densities of naticnal and provincial roads are much higher
than the naticonal average.

- Hoad density of barangay roads 18 almost equivalent to the
national average,

- In terms of road extension, national and provincial roads are
relativeiy well developed; however, development of barangay
roads is at rather lower level considering Vigorous
agricultural and other economic activities.

Road development level in terms of surface type and conditions

(qualjty of roads)

- About 36% of roads are paved with PCC or biluminous surfaces,
which is much higher than the national average of 13%.

-~ Most national roads (about 956%) are paved with PCC or

bituminous surfaces. Surface conditions are also at a high
level, 79% being rated either good or fair, In terms of
quality of roads, national roads in Cavite are at a quite high
standard.

- About 48% of provincial roads are paved with PCC or bituminous
gurfaces, which is much higher than the national average of
11%, On the other hand, surface conditions are still in poer



Road

state, only 36% were rated good or fair. Improvement of
surface conditions is be the major priqrity of - provincial
roads.

Most barangay roads have still gravel or earth surfaces.

Network Formation .

A mesh type of road neiwork pattern is formed with Trelatively
fine intervals.

North-to-south links are extensive in line with traffic demands
going to/from Metro Manila and due to topographical
characteristics. :

Hagt-to-west 1links. are rather scarce. Their development is
constrained by numerous rivers running south o north, and road
conditions are not yet satisfaclory. '

The road network of western areas (the municipalities of
Alfonso, Gen. Aguinaldo and Magallanes) is formed only by
provineial roads and their condition is not  in godd state.
Therefore, some shouid be developed as major roads. :

in  general, since the network itself i€’ well formed,

improvement of road conditions'including upgrading of Dpavement
type should be given high priority.

A2
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Al'1|2

Proposed Major Road Nelwork

Baséd*bn'an assessment of the present road network and in accordance
with functional road classification criteria, the major road network
for the proﬁihce of Cavite was proposed as shown in Figure A.1-2,
In establishing - the major road network, the following were taken
into consideration:

-~ In order tb'have as much compatibility as possible, with the
administrative c¢lassification existing national roads were
basically adopted to form the major road network.

- As ‘existing national and provincial roads are extensive in
length, no new link was considered necessary.

- 'As in the existing east-to-west links are less developed,
strengthening of these was focused on.

- Strengthening of .the road network iﬁ the western area was

considered by assigning a provincial road to a primary major
road. '
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The 'proposed 'maj0r road network has a total length of 369.3 km.
which is equivalent to 23.5% of existing roads. Composition of the
major and minor roads is shown in Table A.1-2.

Table- A.1-3 - shows network value and accessibility defined in
Chapter 2, which were used as indicators to check the balance of
the major foad network. -Examined was the evenness of these
indicators between blocks delineated by major roads.

TABLE A.1-2 COMPOSITION OF MAJOR AND MINOR ROADS (km)

Majof Roads Miror Roadsl’ Total

National Road =~ - - 224.5 79.0 303.5

Provincial/City Road 144.8 ' 376.3 521.1

Barangay Road - : : 746.7 746, 7
Total 369.3 (23.5%) 1,202.0 (76.5%) 1,571.3 (100

Note: 1) Based on 1985 road length



TABLE A.1-3 NETWORK VALUE/ACCESSIB]LfTY_(Cavite)

_ Block Population Land Area  Road

Network., Access  Average

No. (kn) km)  Value - (Pxkm) Access(km)
1 123,362 §2.11 3150 387 - 87,485 709
2 34,691 44,867 30,2 .766 9,834 - ,28%
3 7,915 30.95°  23.1  C1.476 2,221 ©- 281
4 37,991 72.73 35.2 L670 - 18,565 489
5 28,098 49.79  36.9 987 16,760« .596
6 16,788  53.96  80.7  1.020 11,462  -.682
7 206,046 = 18.77  15.1 . .243 57,413 .279
8 139,281 104.41 - 44.8  .372 - 88,618 636
g 29,178 56.49  30.9 L768. 12,073~ 414

10 21,421 36.18  30.7  1.103 . 7,032 . ... 328

11 86,633 ‘2,13 41.4 .616 - 23,864 . .275:

12 11,880 47,25 - 93.8 - 1.427 5,527 . .4B5

13 26,485 40.67  32.9 - 1.002 5,682 = .213

14 68,348 - 84.42 . 38.0 .500 45,831 . 671

15 15,788 52.43  45.7  1.588 . - 4,188 . .263

16 32,826 49.58  34.6 858 17,206 . .524

17 43,862 123.98  60.9 .826 27,871 .635 -

18 13,219 27.15  23.6° 1.246 4,443  .336

19 31,575 18.40 7.4 307 25,146,796

20 17,177 §9.97 43,1  1.343 6,246 .364

21 20,456  203.46  55.6 862 - 6,950  .340

Average 48,239 60.89  34.6 .638 23,063 .478
Note ;: Network Value = L/ /P¥A

vhere, L : Road Length in km

P

A

Population in 1000

: Land area in kmz



A.2 Province of Masbate :
A2.1 " ‘Present Level bf'ﬁoéd Network Development

‘The province of Masbate (main island only) has a total of 822.6 km.
'of-roads,'comprising 276.0 km. (33.6%) of national, 83.9 km. ¢10.2%)
of provincial, 65,1 km, (7.9%) of municipai and 397.6 Kkm. (48.3%) of
barangay roads. ' :

Table A.2-1 shows the present level of road development and Figure
A.2-1 -illustrates the present road network. The present level of
road development was assessed and summarized as follows:

'Rgad'deveiopment level 'in terms of road extension (auantity)

T Road dgveiopmenf-in Masbate is far behind the national average.
~ The density of all roads is-only 61%, of provincial roads 28%
* and of barangay roads 45% of the national average.

" - Much  remainsl to be done. in extending roads to provide basic
- access to résidents of Masbate.

Eﬁoéd;‘devexﬁpment' level _in terms of surface type and conditions
(quality of roads)

= Both 7néiiohaifahd provincial roads are at a very low level in
" “terms.of quality of roads..

" -. Only 24% of nalional roads are pave with PCC or bi tuminous
_ surfaces, which is far below the national average. Surface
" conditions . are also at a very poor level. Only 18.3 km. (or
' 6.6%) were rated fair and the rest bad or very bad.

. ﬁoné‘;bfithé’prdVﬁncial_ruads are paved with PCC or bituminous

: 1phvemeﬁt. " Surface conditions are in an extremely poor state,

“only 2.6 km.;(br 4.7%) being rated fair and the rest in bad or
Véry'bad:coDd;tien}- ' : '
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Road Nelwork Formaiion

- Road network development in Masbate is still very pr}mjtiveﬂ__
There are many areas wherc no access is provided, especially in
the southern and western areas where peaple rely on walKing or
banca boats for transportation. ' -

~ No npetwork is as yel formed. National roads penétrate only
limited areas, and their interlinkages are not yet fully made.

- Most provincial roads funcltion only as a feeder Toad.

- In general, road development in Masbate is  far behind the
national average. Construction of new lines in accordance with
the proposed major road network;'as,weli as improvement of
existing roads, should be given priority. '

A.2.2 Proposed Major Road Network

Based on an assessment of the present road network and in accordance
with functional road classification criteria, the'major road network
for the province of Masbate (mainland) was proposed as shown in
Figure A.2-2, To establish the major road network, the following
were taken into account: '

- Existing national and provincial roads aré still in véry poor
state in terms of both quantity and quality. 'All of them, with
the exception of some provincial roads whose function will - only
be feeders even in the fuiture, were considered necessary 1o
formulate a major road network. '

- In addition some barangay roads which are vital for forming a
major read network were included. These roads -should be
developed as major roads.

The following roads were considered vitally needed to form a  better
road network. However, those roads were not included in this- Study
because of their cost and lower urgency.

-~ Southern coastal road from Milagros to Cawavan

- Southeastern coastat road from Placer to Esperanza

- Western coastal road from Mandaon to Dayhagan

- Northwestern coastal road from San Agustin to Sawang

A-12



The prdposed major road network has a total length of 495.4 km. which

includes 81.4 Km, 0f new links. Composition of the major and minor
roads is shown in Table A.2-2. '

Table A.2-3 shows network value and accessibility defined in Chapter
2, vwhich were used as indicators to check the balance of major road

network. Examined was the evenness of these indicators between
blocks delineated by major roads.
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TABLE A,2-2 COMPOSITION OF MAJOR AND MINOR ROADS (km)

. Major Road Minor Road!’ Total

National Roads 276,00 0 276.0

Pruvinciai/Cify Roads 49.3 34.6 -83.9

" Barangay Roads . “170.1%) 308.9 - 479.0
Total - 405.4 (59%)  343.5 (41%) 838.9 (100%)

Note: 1) Based on 1986 road length
B 2) Including 81.4 km. of new links

TABLE A.2-3- NETWORK VALUE/ACCESSIBILITY (Masbate)

- Block Population Land Area Road Network Access Average

No. _ : (km?)  (km) Value (Pzkm) Access(km)
1 25,285 207.60 36.6 .505 129,292 5.113
2 16,861 '221.90 41.1 672 47,668 2,827
3 8,228 207.20 61.1 1.480 1,995 - .242
4 20,007 124.40  45.4 .910 39,221 1.960
B 34,996 260.30 64.9 .680 67,439 1,927
6 41,782 352.80 97.8 .806 44,227 1.059
7 26,221 101.80 35,2 .682 57,215 2.182
8 49,983 121.30  41.3 .530 19,470  .390
9 12,482 77.80  24.2 777 21,140 1.694

10 ° 54,525 413.10 75.5 .503 78,957 1,448

11 18,927 - 193.80 42.4 .700 42,853 2,264

12 60,894 300,60 68.9 .509 72,809 1.196

13 90,249 348.40  103.7 .585 123,512 1.369

14 62,937 269.20 51.5 .396 102,197 1.624

Average 37,384 228.57 56.4 .610 60,571 1.620

Note: Network Value = L//P*A

where, L = Road Length in Km
P = Population in 1000
A = Land area in km2
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A.3 Province of Bohol

A.3.

1

Present Level of Road Network Developméht

Province of Bohol has a total of 4,561.6 kms. of roads,  comprising
588.5 kms. (12.9%) of National, 922.2 kms. (20.2%) 'of Provincial,
65.1 kms. (14%) of City, 288.3 kms. (6.3%) of Municfpél'and 2,697;2
kms. (59.1%) of Barangay roads. . R

Table A.3-1 shows present level'of_road development and Figu;e
A.3-1 illusirates present voad network. . Present level of road
development was assessed and summarized as follows:: '

Road development level in terms of road extension gguantitzl'

- In terms of road extension, the developmeni. level of Bohol
belongs to the highest group of provinces in the couniry.

- Road density of all roads in higher by 1.9 times than the
national average. ' : . -

- By class of road, road densities of national, provincial and
barangay roads are higher by 1.5, 2.2 and 2.0 times than the
national average, respectively. o '

Road development level in terms of surface type-and condition
{quality of road) .

- Although roads in Bohol are weli-developéd;in.terms-of quantity,
roads are less developed in terms of quality.  Only 7.5% of
roads are paved with PCC or bituminous surfaces, which is . qui te
low compared with the natiomal average of,l3%. :

- About 35% of national roads are paved with PCC or ;bituminous -
surfaces, which is lower than the natidna].average'o£.45%;' In o
spite of the  low share of high-type pavement, the ' surface
condition of national roads is well-maintained. About 79% were -
rated good or fair. | ' N
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- Paving of provjntial'rﬁads-with_high pavement type is still at a
- very low level (only 1.3% of roads with bituminous pavement),
surface conditions of provincial roads are still' in a poor

" state, about 65% being rated bad or very bad.

" Road: Network Formation

- Basically a mesh type road network pattern is formed with
frelativeiy fine intervals; In particular, the network of
‘national roads is well formed.

- A$ 'fhe_ruad network itself is well-formed, improvement of road
conditiens including upgrading of pavement type should be given
higher  priority.

Proposed Major Road Network

Based on an assessment of the presént road network and in accordance
with the functional road classification criteria, the major road

network for the province of Boho! is proposed as shown in Figure

A.3-2, To 'establish the major road network, the following were
taken into account:

- “As road extension is extensive, no new road links were
considered necessary.

- As ;thé existing road network is well-formed, a major road
'netwofk was'planned'basedfon the existing national road network.

- Since populatlon and urha1 centers are almﬂst evenly scattered
. on the - island, a rather extensive major road network was
'p;opqsed compared w1th other provxnces.

'The proposed ma;or road network has a total length of 814.3 Km,

which is equlvalent to 19% of existing roads. Composition of the

fmajor an¢ minor roads is shown in Table A.3-2.

‘Table A}3e3. shows “netWOrk ‘value and -accessibility defined in
_Chabter‘ 2, whlch were used as indicators to check the balance of

maJor road netwurk Examxned was the évenness of these indicators

" between blocks delaneated by major roads.
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TABLE A.3-2 COMPOSITION OF MAJOR AND MINOR ROADS (km)

Major Roads  Minor Roads!’  Total

" National Roads 586.5 2.0 588.5

Provincial/City Roads - 227.8 769.8 987.6

" Barangay Roads 0 - - ©2,697.2 2,697.2
Total ©814.3 (19.0%) 3,459.0 (81.0%) 4,273.3(100%)

Note{ 1) Based on 1985 road length

TABLE A.3-3 NETWORK VALUE / ACCESSIBILITY (Bohol)

Block :Population Land Area Road Network  Access Average

No. - (km®) (km)  Value  (Pxkm) Access(km)
1 38, 067 94,00 18,2 .304 53,342 1.401
2 23,796 35,00 24,3 . 842 10,680 .449
3 48,429 62.00 40.8 .745 20,162 416
4 24,083 121.00 61.7 1.143 27,596 1.146
5 42,026 139,50 44.6 .582 37,217 .886
6 69,847 208,50 65.9 550 63,488 809
7 25,005 90.50 49,2 1.034 17,040 681
8 26,409 175.50 78.4 1.152 33,464 1.267
g 16,211 117.60 59.0 1.352 15,257 .941
10 - 29,645 - 99,50 - 43.3 - 797 24,636 831
11 50,932 239,00 78.5 711 57,037 1.316
12 19,494 - 129,50 565.7 1.109 22,238 1.141
13 79,045 415.50 . 101.9 662 113,506 1.436
14 30,030 228.60 67.2 .811 42,003 1.399
16 67,818 213.50 84.1 .699 73,739 1.087
16 - 56,699 410.00 98.3 .645 54,498 .061
17 19,085 133,50 51.1 1.012 17,550 920
18 86,644 347.00  103.7 .598 139,339 1.608
19 26,694 109.50  35.4 665 17,600 .659
20 - 53,813 - 276.50 81.9 .671 60,264 1.120
21 58,372 - 261.00 61.5 . 498 51,476 .882
_ Average 42,483 185,88 62.1 .699 45,816 1.078

Note:' Network Value = L/ {PxA
- where, L : Road length in km
' P : Population in 1000
‘A : Land area in Km?
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A.d

A 4.1

Province of AZsan del Norte

Present Level of Road Development

The province of Agusan del Norte has.a total of 1,285.0. km. of
roads, comprising 218.2 km., (17.4%) of national, 232.9 km, (18.6%)
of provincial, 66.0 km. (5.2%) of city, 91.3 km., (7.3%) of. municipal
and 646.6 km. (51.5%) of barangay roads.

Table A.4-1 shows the present level of road development and Figure
A.4-1 illustrates the present road network. The present level .of
road development was agsessed and summarized as follows:

Road development level in terms of road extensjon (quantity)

This province is typical in representing the national average in
terms of quantity of roads. o '

Road density of national and-pfovincial roads are almost at - the
same level as the national average.

Barangay roads are siightly']ess developed than thé national
average, : ' '

Road development level in terms of surface iype and condition

{(quality of road)

About 12% of 'all roads are paved with"PCC (there are no
bituminous surface sections), which is almost -equivalent to the
national average of share of PCC and bituminous surfaces (13%).

About 54% of national roads are paved with PCC, which ére all in
good condition. The rest of the national roads are all gravel
surfaced, whose condition is rated bad or very bad, :

in terms of quality of roads, national roads in the province can
be classified into two (2) extreme groups. - The first. group.
comprises the roads forming the most important ~trunk road
network system of the country such as the Pan-Philippine Highway
(Surigao-Butuan and:Butuan~Davgo_ Road}, and the Agusan-Misamis
oriental Road, which are PCC paved and maintained in fairly good
condition. The other group is all other roads, which are stili
gravel surfaced. Their condition is not maintained very well,
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-  Almost all of the provincial roads are gravel surfaced, of which

72% are in bad or very bad condition.

Road Network qumétioh

Three (3} na{ional roadé: the Surigao-Butuan Road, the Buiunan-
Davao Road <(both of which are part of the Pan-FPhilippine
Highway) and the Agusan-Misamis Oriental Road, form a skeleton

- road network for the province., Other national and provincial

roads branch off from these ropads.

‘Due to-topographical constraints, since closed network could not
be formed, the said three (3) roads function as axes.

- The Agusan-Malaybalay Road, which runs along the wesi bank of

‘the Agusan River, is currently in poor condition; however, in

line with ‘the development of the Agusan River Basin, its
importance will increase in the future.



siqejlesB 30U B}V : "V°N
*SPEOI JAYLO 103 (9861) SR1}Y 2JIN}0NI3SEIIU] HAJG UO peseq

*wes] Apn3s sui Aq L2aung ayy uo peseg (¥

pue “SPeOy [BIDUTAOIJ pu® {BUOYYEN 107 weay Apnys oui 4q Aanlng auy uo pIsed (g
rwy "bS UT BAIY PUB] [BIO0L Y

‘puesnoy} ul uoijendod G861

4 ‘WiUT Y3Busl peoy T ‘vd//T =

A3 1SUI(Q vmcm {2

- (9861) SBIIY mnz¥o=hammum=H HMdA ‘861 ul £HMcmq POy (I 230N

N YN VN YoN %914 %4 9T peg A134/Peq
"¥N "¥ON : VN VN %y 8e %8 VL ited/poch
(p % UT UOIITPUOD dDBFINS (¥
«f
SFeXBAY TRUOIIBN I( ) o
(%1°52) %6°5 (%1% )%20°0 (%v-B1)Y %91 (%16 Y %070 YiJaeyg 5
(%0°L18) %0788 (%0°00T) %001 (yg-6p) %06, (%E"6T)%9°69  (%5°69) %p'86 (%8'[S) %7 9F 134BID
(%E°L ) %00 (% 0 ) %0 (%€°21) %0°0- (%9°08)%0°0 (%9°'8 ) %0°0 (%8°12) %0°0 snoutwnyig
(%L°8 ) %0°21 (% 0 ) %0 C(%ETETY %1'FPT (%0°9TI%V 0L (%8°2 ) %00 (%" 8Z) %8°8Y9 20d
e % Ul 2d4] juawaaed (g
(8670 {88°0) Lg-o {v0°2 (10° 1) A (e8eisay Hmmoﬁpdz 01 OILiEy)
€80Z 1 00g9°0 §L80°0D g£E80°0 EETT 0 cB0Z 0 (z A}Isusq peoy (g
(0001 (8°1%) (£ L) (2°9) (981 (P°L1) (aaeys %)
07832°1 § 879 £ 18 099 6°¢cE? T°81¢ 1 WY Ul Y3BusTy peoy (1
PEOY POy peoy ‘reoy proY
12101 Legueieg [ed 1o TUNYK £115 [21oUtA0Ig JBUOTIEN 103821 PU]

BIYON THA NYSNOHY 40 ADNIACML ' INFWJOTHAZRD QVOH 40 THAHT INESHHL

-¥°Y FI8VL



PROVINCE OQF AGUSAN DEL NORTE
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A-25



A.4.2

- Provincial and barangay roads are'indistingﬂiéhabie;;_ihey have
similar functions as weil as geometric standards. .. - SR

- AS thelrthree (3) national roads are well devélqpc§}; priority
should be giveh'to-the development of secondary ‘major class
roads and feeder roads which branch off from - the - three (3)

national roads.
Proposed Major Road Network

Based on an assessment of the present road network and in accbraande _
with the functional road classification criteria, the major road
network was proposed as shown in Figure A.4-2. To establish . the
major road network, the following were taken into consideration:

-  Due td-tdpographical'cnnStraints, since it is not practical to
formulate a closed network, the present patlern of three (3
axes composed of three (3) national roads was basically followed
for formulation of a primary major road network. The addition
of one mare:aXis, the Agusan-Malaybalay Road was considered in
view of its future importani function, '

- For formulation of a secondary major road heiﬁofk._strengthening
of linkages between relatively populated areas along the coastal
line was considered. " :

The proposed major road network has a totalilength af .291.3jfkmi,
which includes 38.8 km, of new links. Composition of the major and
minor roads is shown in Table A.4-2. s T

Table A.4-3 shows network value and accessibility ~defined in

Chapter 2, which were used as indicators to examine the ba1ance of
major road network. ' ' ' '
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TABLE A.4-2 COMPOSITION OF MAJOR AND MINOR ROADS'(km)

Major Roads Miner RO&&SI? Total.
National Roads 195.725 2275 : '218.2._-
Provincial/City Reads - 61.0 237.9 298.9
Barangay Roads 34.69) 12.0 646.6
Total 201.3 (25.0%)  872.4 (75.0%) 1,153.7(1002) )

Note: 1) Based on 1985 rbad tength

2)

Includes 20.5 km. of new links

3) Includes 18.3 km. of new links

" TABLE A.4-3 NETWORK VALUE / ACCESSIBILITY (Agusan del Norte)

Network Access - Average

Bleck Population Land Area  Road
No. _ (kn®) (km)  Value  (Pxkm) . Access(km)
1 193,948 502.19 83.9 .246 253,100 1.305
2 37,975 33.83  43.6  1.216 15,333 . 404
3 24,245  53.25  40.7  1.133 22,511 ~ .928
4 18,740 - 146,32 B6.1 1.070 12,793 - .681
5 56,030 102,08 . 43.7 678 22,451 401
6 107,087 372,04  82.4 413 114,018  1.065
7 7,873 62,33 39.2 1.770 1,276 162
8 7,393 54.37.  16.5 773 1,201 .162
Average 56,668  178.30  50.5 504 55,335 .96
Note: Nelwork Value = L/ /P¥A

where, L : Road

tength. in km

P : Population in 1

A : Land area in km
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