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CHAPTER

1 INTRODUCTION

1.} Background

With a view to promoting a functional development of
road network in the rural areas, the Pilot Study for
the Rural Road Network Development Project was
conducted in 1987-1989, including the evaluation of
the 7road projects in the four (4) pilot provinces,
followed by the Feasibility Study on the Rural Road
Network Development Project in 1989-1990, in which the
road projects in ~the 11 study provinces were
evaluated. The road projects evaluated in the

-both studies are as follows:

. ‘Number of Total Length
Study Province Road Projects (km.)
Studied
Cavite 138 665.4
The Pilot Study Masbate 61 523.3
- Bohol 78 551.8
Agusan del Norte 52 291.1
La Union 45 313.7
Nueva Vizcava 41 381.0
Nuéva Ecija 66 692.0
Rizal ' 26 178.8
: . . Qeceidental Mindoreo 63 404.1
The Feasibility Albay - 67 534.9
Study Antigue 49 400.0
Samar _ o 42 27.0
Leyte 79 761.0
Misamis Oriental 62 499.8
Davao del Norte 64 H98.8
Total 533 7,322.7

The evaluation results were statistically analyzed

with the objective of developing a series of estimation models to
be used for estimating the project costs and economic viability
based on easily obtainable data. The procedures and methodologies
of this Guide were developed based on the above analysis.



1.2 Scope oi ithe Guide

Chapter 2 discusses road classific@t&on;:focusing on
functional road classification which is necessary to
attain a systematic development of road network.

Chapfer. 3 prdﬁides ‘the *enginéering standards and
typical road sectiong. ' ; S

Chapter 4 presents the input data sheet for project
evaluation and instructions for entry. :

Chapter 5 provides the basic assumptions  in the
project evaluation: in this Guide and procedures for

-project evaluation.

Chapter 6 provides the procedures for evaluation of

the projects in which traffic diversion is expected.

Chapler 7 _discusses the wa? of updating cosis and
benefits for the future use.

Chapter 8 presents sample calcﬁlatiOns.

Limitations of the Guide

The studies mentionéd in 1.1 did not cover national

primary - roads defined in. Executive. Order
No. 113 "Establishing the Classification of Roads' nor
roads serving as streets within  built-up ‘population
centers. This Guide is, therefore, not applicable to
national primary roads and streets.



CHAPTER 2 ROAD CLASSIFICATION

2.1 Administrative Road Classification
Roads are classified, - mainly based on the
administrative responsibilities and jurisdiction of
the agencies concerned "in the funding, planning,
construction/improvement and maintenance, inte the
following five (5) classes:
National Roads.
Provincial Roads
. City Roads
., Municipal Roads
. Barangay Roads

These clasgses 'are defined as follows and show
conceptually in Figure 2-1.

National Roads are all roads that form part of the
main trunkline system continuous in extent; all roads
leading 1o national airports, national seaports,
national parks or coast-to-coast roads.

Provincial Roads are those roads ¢onnecting one

municipality with another
municipality, the termini. to be

public: plazas; all roads extending
from a4 minicipaliity 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 Panlalawigan.

City Roads -are those roads/streets within the
: urban area of the city io he
designated as such by the Sangguniang

Panglungsod.

Municipal Roads are those roads/streets within the
pablacion area of a municipality to
be designated as such by the
Sangguniang Bayan.

Barangay Roads are rural roads located either
outside the urban area of a city or

“outside industrial, commercial or

residential subdivisions which act as

.feeder or farm-to-market roads, and

which are not otherwise classified as

“national, provincial, city or

‘municipal roads. Roads located

outgide the poblacion area of a

municipality and those roads located
outside the urban area of a city are
to be designated as such by the
‘Barangay Council concerned. -
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2.2 Functiondl Road Classification

For planning and developing an efficient road network,
roads should be classified according to importance and

. the <character of services ‘they are intended to

~provide. Individual road links of similar importance
and gquality of services are organized into systems so
that a road network in accordance with the hierarchy
of functions can be planned and formed. Thus they can
be efficienily managed with consistent policies,
design and operation.

" From . this 'point of view, the functional road
classification eriteria are proposed as shown in Table
2-1. Roads are classified into the following five (52
classes as shown conceptually in Figure 2-2.

Major Roads : Primary Major Roads
. Secondary Major Roads

Minor Roads : Collecior Roads
' Feeder Roads
Streets
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Verification of Major Road Density

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

a)Network Yalue

L
N ™ e——
Ny
vhere:
Ny = Netuork value '
I. = Road length delineating a block (= fl+ﬁ2+ p3+¢e4.
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 -

14

el
~

Seéénddry
. Major Road

Block 2 Block 4

Primary Major Road



b)Accessibility

Accessibility Ac = 2p°f
_ TP g

P

Average accessibility A, =

where:
p = Population of a barangay
~f) = Distance from a barangay center to respective
primary or secondary major road
Total Population in a block

"

P

fSecondary Muajor Road

Primary Major Road®

() Barangay cenhier
Accessibility = pp g + Pyfy + p3-ﬂ3 + P4;Q4

Accessibility

Average accessibility =
Py * Py ¥ P3Py



CHAPTER 3 ENGINEERING STANDARDS AND TYPICAL ' ROAD SECTIONS
3.1 Design Concept

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

- Improvement of surface condition shall be the
principal concern of design.

- Improvement of horizontal and vertical alignment
" shall be limited to the required minimum.

- In_ the -case where all-weather access Iis not
attained onlty by improvement of surface  conditian,
special consideration shall be given, e.g., PCC
paving for steep gradient sections to enable
vehicles to climb up even in the wet season; slope
protection; and grade raising in flood seclions,

- Adedquate cross and side drainage shall be provided.

- Permanent structures sﬁﬁll be provided - in-
accordance with the improvement c¢riteria for

bridges.
3.2 Engineering Standards
See Table 3-1.
3.3 Typical Road Sections
The improvement works are categorized into five iypes
according to the type and degree of road deficiencies: -
as shown in Table 3-2.

Typical road sectiongs are shown in Table 3-3 and
Figures 3-1 to 3-6.
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TABLE 3-2 TYPE:OF IMPROVEMENT

Type

Standard or
Superior

Existing Pavement

Substandard

Existing Surface

-Condition

Proposed
Improvement
© Work

'fﬁprotement
of Surface
Condition-

Upgrading
of Surface
Type

 Substandard

Upgradin
of Surface
- Type

New

(carriagevay
than standard)

Standard

is narrover

Widening of
Existing
Road

Impassable/Abandohed

Non-existing

Canstruction
New Road
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CHAPTER

4.1 Input Data Sheet -

See Page 4-9,

4 INPUT DATA FOR PROTECT FVALUATION

4.2 Instruction for Enfry

1. Road Name_an& Ciass

Road- Na

——hnter the o£f1c1a] road name or names of places at
both ends of the road.

BIQXABQQ
Enter. the name of the prov1nce where the road is
located. :

Province Group : - : - .
Select from Table 4-1 and encircle the

ecorresponding letter.

Administrative Clagsification

Select

among 1.

National, 2. Provingial, 3, City,

4. Barangay and encircle-the carresponding number,

Functional {lassification

According to

7 the c¢riteria for functional road
classification:discussed-in Chapter. 2 (Table 2-1),
Primary Major, 2. Secondary

select a class among 1.
‘Collectar, and 4.
corresponding number.

Major, 3

Feeder and encircle the

Project Clagsification

Project are

(2) types:

Traffic Projects:

_ classified, mainly by the
economic analysis reguired,

_of the :
accessible to motorized wvehicles at

method of
into the following two

in -~ ‘projects involving the
restoration/reconstruction/upgrading
existing road which is

all times, the “impact of the
investment would be generally
confined to the transport sector,
The effect of such projects ‘would _
have a limited impact on the
overall structure of the economy in
the area served by the road,



TABLE 4-1 PROVINCE GROUP

ek v kA Fm A I e A WA Em 0 M A e S e M A aae e es At MR R W e det SR MR R Mm T G Mm ME G ke ey Ain WA e Sen b ek e g ma) b e ma e e G ey e e b ke el s b B B e

P .Province iProvince | Province iProvince |
; : s : i\ -~ Group i Group i
[ e e |- e | e o= '
iRegion I | iRegion VII i ]
{ . Abra 1 E - i Bohol ! G !
! Benguet ! A i Cebnu ! D |
i Ilocos Norte ! G | Negros Oriental I C |
!  llocos Sur ! G ! Siguijor | G !
| La Union; ! A o e e e e !
| Mountain Province |} E tRegion VIII ! }
H Pangasinan d E i Leyte . ] E '
e e e e it 1 Southern Leyte i G '
{Region I H ; Eastern Samar ' D '
} Batanes H G i Northern Samar ' C !
i - Cagayan- | E ! Samar i C ;
i Tfugao ' E e e L :
i - Isabels } C jRegion IX i !
v Kalinga-Apayao H C ; BRasilan | C |
i Nueva Vizcaya | G i Sulu H C !
H Quirino } C i Tawi-Tawi | C '
HE e bada ks e e o e i Zamboanga del Nortel D '
iRegion I11 | i Zamboanga del Sur | D i
i Bataan i B e e e et H
i Bulacan i A iRegion X | !
| Nueva Ecija H E ' Agusan del Norte ! D '
! Pampanga ! A ' Agusan del SUr ! C !
i Tarlac ' E ' Bukidnon ' E !
} .Zambales H A ' Camiguin | G '
e | mmm i Migsamis Oc¢cidental ! F i
iRegion 1Y ' ! Misamis Oriental i E i
' Aurora i C i Surigao del Sur i F H
) Batangas i G R bk beb e b e :
i Cavite ; A {Region XI ] H
{ Laguna i A ' Davao del Norte ! D !
H Marindugue i I } Davao del Sur H D !
g Occidental Mindoreo | C ; Davao Oriental | C g
i Oriental Mindoro H C i South Cotabato ; E '
H Palawan | C i Surigao del Sur ; C '
' Quezon ! c Jmmm - e fom e !
i Rizal ' B iRegion XI1 i i
! Romblon- } G | Lanao del Norte ! D |
o e e e j—mmm————— } l.anao del Sur ! G |
tRegion V¥ H _ i Maguindanao i C i
! -Albay } F } .North Cotabato i C i
! Camarines Norte ' p ! Sul tan Kudarat ! c }
i Camarines Sur ! K H ] H
i Catanduanes ' F i ' f
! Mashate ' C ! | !
i Sorsogon | F | ! !
frm e e = ———— i ! !
iRegion VI i i i ]
; Aklan | D H H i
i Antigue ! F i i !
! Capiz i F i H !
i Iloilo ! E } ! H
1 Negros Occidental i F ! ; i



Develapment Projects: In projects for providing all-
weather access or only seasonal
access, to the area: which
presently  “has either no
motorized: access the impact of
the investmen! would affect not
only the transport sector but
also  sectors in the local
economy, - egpecially the
agricultural sector.

Roads located in the -area of

high' agriculturail “potential

served by very rough but all-

weather roads are considered
" development project roads. .

Major roads (primary and secondary major .roads) are
generally classified as traffic projects, while minor
roads (collector and feeder roads) as development
projects, except for some secondary major roads which
are considered as development projects.

" Select a project type and encirele the
corresponding number.

2.Road data

The project road shall be divided into subsections,
each of which 1is homogeneous in terrain,  cross’
section, surface type and condition. Road data ~shall
be prepared by subsection. : :

Total Length _
Enter the total length of the preject road.

Station : : . :
Enter the stations at both ends of the subsection.

Subgection Length _
Enter the length of the subsection.

Surface Type
Select either of :

. PCC i portland cement concrete pavement,
. AC : asphalt ‘concrete pavement, : :
BST- : bituminous surface treatment or bituminous
penetration macadam pavement,
. G : gravel surface,
. E : earth road, or
. None : non-existing.



Surface Condition

"Select either of

. G (Good) :

+~ F (Fair) .

B (Bad) :

No potholes or rutting or corrugation.
Less than &5 potholes per 1000 meters.
Cracking which does not affect driving
condition may be ignored,

More than 5 but less than 20 potholies per
1000 meters and/or slight cracking and/or
rutting and/or corrugated (less than 50%
of the section length). Passenger car
speed will exceed 30 km. per hour,

More than 20 potholes per 1000 meters
and/or slightly rutted and/or corrugated
(more than 50% of the section length)
and/or corrugated over approximately the
entire.  length. Pavements, if any,
starting to break up. Maximum comfortable
travel speed (car) is 30 km/hr,

, VB (Very Bad) :

Pavement breaking up and gravel surface
deteriorated into numerous potholes. Just
passable for cars. Maximum comfortabie
travel speed (car) is about 20 km/hr,ar

. Imp (Impassable) :

Impassable to motorized vehicles at all
times or in the wet season, or non-
existing.

Possibility of Rehabilitation by AC Overlay

Select either of

Yes :

. No

Terrain

Subgrade, subbase, base course and
drainage are .in sound condition and
pavement digtress is primarily caused by
traffic and by surface course material,
Other than above.

Select either of

LF1 (Flat)

Any combinatien of grades and horizontal
and  vertical alignment permitting heavy
vehicles to maintain approximately the
same speed as passenger cars,

. Rl (Rolling):

Any combination 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,



. Mt (Mountainous): : ' S
Any comblnatlon of grades ‘and horizontal
and wvertical alignment - causing heavy
vehicles to operate a crawl speed f{for
significant distances ~or- at frequent
~intervals,

‘Width - S - |
Enter the width of carriageway and shoulder (average
of both side). In case of‘non%existing, enter 0. -

Length of Slaope 1o gg Protected .
If there are disaster prone slope (a) needing
“protection -measures, . enter:the length of the slope

separately for cut. and embankment slopes.

Flood Sect10n to be Ra:sed :
If there i8 a flood area need1ng grade raising, enter
the water depth above existing road surface and length
of flood section. : :

3.85tructure Data

The places where river crossing facility is absent and
‘needed shall be included 'as well as the existing
bridges.. The permaneni bridge in sound condition may
be omitted.

Station
Enter the Station.

Type

Select among H
. St : steel bridge
. Con . i.concrete bridge
. Bail : bailey bridge
Tim : timber bridge
Sw : spiliway: _
Fd : ford crossing or .no bridge



Length

Enter the length of the bridge. in case of no bridge,

‘enter 0.

¥Width

Enter the width of the bridge. In case of no bridge,

enter 0.

Structural Condition_

Select either of :

. G (Good) :

. F (Fair) :

. B (Bad) :

Bridges that have been carrying normal
traffic -for a longer length of time, no
gign of distress/deterioration and their
load carrying capacity ‘is considered
adequate; no work or improvement 1o be
done. :

Bridges that show sign of deterioration
on. the superstructure- and substiructure
such as spalling on concrete deck, light
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 cracks/random
cracks, splitting of concrete at tension-
reinforcement level, heavy spalling of

concrete ~surfaces, exposed rusty
reinforcing bars at girders and bridges
that = are extensively damaged and
structurally unsafe for . wvehicular
traffic.

.VB(Very Bad) : Bridges incapable of carrying future

traffic, structurally and hydraulically
deficient, and liable to collapse.

In case of no bridge, remain blank.

Progosed'ﬁridge Length
Enter the proposed bridge length.

4.Traffic Data

Traffic data’

Present Traffic

are omissible for development projects.

Enter AADT by vehicle type; car/van, jeepney, bus, and
truck and compute the total of them. '



Potential Traffic Diverted

I £ tfaffic is-expected7£o divert to the project road
from other route, enter the diverited traffic by
vehicle type and the total.

ol
tav]
-

of Survey
Enter the date of traffic survey.

Road from which diversjion is expected

1f +traffic. diversion is eXpected, -enter .the name,
length, surfade type and condition of the road from
vhich traffic diversion 1is- expecied, into the
corregsponding colunns. :

5. Socio—economic Data

Socio-economic data are requ1red only for development
praject.

Population within Road Influence Area (RIA)

Enter the population -within the RIA. The RIA is
defined as the area from which log¢al existing ar
potential traffic (whether vehicle, animal-drawn ar
pedesirian) usingZ the road derives.

Cultivated Area within RiA-

Enter the total cultivéted area within the RIA.

Population Digtribution Pattern:

Distribution of populaiion élong the road is generally
categorized into the following three (3) patterns

.Pattern —A Populatinn is distfibuted gradually

decreasing from the connection point with
higher class road as going to the

terminal. . The average travel distance of
the road users ‘ig aboul one third of tLthe
entire length of the road.

.Pattern -B: Population is evenly distributed over the
"whole " length. of the road.  The average
travel distance is about one half of the

entire length of the road.



.Pattern ~-C: Population is concentrated at the tip of
the road. The average travel distance 1is
almost egual to the entire length of the
road.

The population distribution patterns are conceptually
shown in Figure 4-1.

Higher Closs Reood

Prolect Rood

Population
Pattern-A! Gradually Decreasing Pattern-B. Evenly Distributing Pattern-C. Tip
Pattern Pattern Coneentration

Figure 4-1 Population Distfibution Pattern

The selection of pattern may be done according to the
average travel distance of the road users, or center
of gravity of population, as follows : '

K;erage travel distance

divided by entire length Pattern
""""" o - 0.4  TTTTTTTTTaTTT—T
0.4 - 0.6 B
0.6 - 1.0 C

6.'Geheral Remarks
Describe specific matters on the project if any.

Attachment
Attach the map showing the project road with
subsectioning  and location of bridges, preferably on
1:50,000 topographic map.
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INPUT DATA SHEET FOR PROJECT EVALUATION

I. ROAD NAME AND CLASS

ROAD NAME o

PROYINCE ) PROVINCE GROUP A B C b E F G
ADMINISTRATIVE CLASSIFICATION | i. NATIONAL 2. PROVINCIAL . 3. BARANGAY '
FUNCTIONAL CLASSIFICATION I, PRIMARY MAJOR

" 2. SECONDARY MAJOR 3, COLLECTOR . 4. FEEDER

PROJECT CLASSIFICATION

. TRAFFIC PROJECT

2. DEVELOPMENT PROJECT

' TOTAL -
2. ROAD DATA LENGTH Km,
FROM
STATION
To
SUBSECTION LENGTH { kin.)

SURFACE TYPE { PCC/AC/BST/G/E/NONE

SURFACE CONDITION (G/F/B/VB/IMP.)

POSSIBILITY OF REHA| ATION
BYSAC‘WERLAY Em-t;r\“f_sl/NQ 1

TERRAIN (FL/Ri 7M1 )

. CARRIAGEWAY (m)
WIDTH.

SHOULDER  (m)

LENGTH OF CUT SLOPE  (m}

SLOPE TO BE
EMBANKMENT
PrOTECTED | EMBAR tm}

ELOOD FLOOD DEPTH {(m}
SECTION, TO
BE RAISED LENGTH (km}

3. STRUCTURE DATA

STATION

TYPE { 51/Con/Boll S TIM/ Sw/Fis)

LENGTH {m}

WIDTH {m}

STRUCTURAL CONDITION {G/F/B/vD)

PROPOSED BRIDGE LENGTH {m}

4. TRAFFIC DATA (OMISSIBLE FOR DEVELOPMENT PROJECT )

DATE OF
SURVEY

ROAD FROM WHICH DIVERSION IS EXPECTED .

PRESENT  [POTENTIAL TRAF-
TRAFFIC FIC DIVERTED
CAR/ VAN
JEEPNEY
BUS
TRUCK
TOTAL

NAME

LENGTH {km}

SURFACE TYPE (PCC/AC/BST/G(E) )

"SURFACE CONDITION {G/F/BSVBY | .

‘REMARKS '

5. SGCI0 -ECONOMIC DATA { ONLY FOR

DEVELOPMENT PROJECT )

POPULATION WITHIN ROAD INFLUENCE AREA (RIA

POPULATION A. GRADUALLY DECREASING PATTERN

CULTIVATED AREA WITH RIA

DISTRIBUTION | B, EVENLY DISTRIBUTING PATTERN
PATTERN C. TEP CONCENTRATION PATTERN

6. GENERAL REMARKS

NOTE : ATTACH MAP INDICATING GENERAL LOCATION OF PROPOSED PROJECT, PREFERABLY IN [:60,000 TOPOGRAPHIC MAP .
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CHAPTER

5 PROJECT EVALUATION

-PROJECT'WITHOUT TRAFFIC DIVERSION-

Worksheets for project ‘evaluation and equations
together with tabular and graphic information needed
to complete a project evaluation are provided in
Appendices A to G for province group A to G,
respectively. This . chapter presents step-by-step
instructions for project evaluwation computations.

5.1 General

i) Basiec Assumptions

- Analysis Period

1st Year - Detailed engineering

2nd  Year - Construction

3rd Year

Project 1ife (25 years)
27th Year —

- Discounted Rate : 156% p.a.

- Quantified Cost | 1)

.Initial construction/improvement castis
: 23
- Quantified Benefit :
.Traffic benefit (only neormal and generated
traffic benefits)
3>
.Bridge benefit

.Development benefit (only for development
project) 4)

' 5)
.Maintenance cost savings

=~ Price Level
6
1990 price level



Note: 1) Initial construction/improvement - . costis
calculated 1in . accordance with this . Guide are
undigcounted financial costs net including -the
costs for detailed engineering and construction
gupervision. The discounted economic costs are,
however, used in the computation of ecohomic
indicators with the following conversion.

Economic Discounted

Year Ttem | o Cost Eco. Cost
""1st  Detailed Engineering  4.0%  4.0%
2nd Construction cost _ .
less 16% tax 85.0% . . 73.9%
2nd Construction Supervision 6.0% _ 5.2%
___________________ Total  95.0%  83.1%

2)Y All benefits'calculated in accbrdance with this’
Guide are total discounted benefits for 27-year
analysis period.

3) Bridge benefit is, in this Guide, defined as
traffic benefit accruing from bridge
construction/replacement, which is segregated
from traffic benefit accruing from improvement
of read surface type and condition.

4) Development benefit 1is generated by the road
improvement as a whole and cannot be divided 1in
to the effecis of improvements of individual
subsections. in this =~ Manual, however, .
development benefit ‘is computed as a sum of
benefits calculated in individial subsections.
It ig only for the convenience of computatian.

B In addition to the ‘savings in rouiine
maintenance costis, the periodic maintenance
costs, or rehabilitation costs, such as overlay,
regravelling and reconstruction which will be

needed after ‘completion of +the project to
prolong the pavement life are included in
*Maintenance Costs Savings"  as a negative

benefit. As a conseguence, the mainienance costs
savings become negative in most cases.

6) Adjustment for price escalation will be needed
for future use. See Chapter 7.



2)

General Procedure for Traffic Project Evaluation

Preparation of Input Data

[

Engineering Standard

Determination of Improvements

#5lope Protection

#Grade Raising in
Flood Section

Length

® Pavement Type and Width

e Structure Type and

Cost Estimates

Benefit Estimates

e Road Construction Cost
e Slope Protection Cost

e Additional Cost for
Grade Raising in
Flood Section

e Structural Cost

s Traffic Benefit
OBridge'Benefit

e Maintenance Cost
Savings

Computation of Economic Indicators

» B/C Ratio

Return (IRR)

e Internal Rate of




3}

General Procedure for Develepment Project Evaluation-

Preparation 4f Input Data

Estimation ©

f AADT

< : 'Engineériﬁg_Standafd

Determination of Improvements

Section

¢ Pavement Type and Width
¢ Slope Protection

s Grade Raising in Flood

e Structural Type and Length

h

Cost Estimates

Benefitr Estimates

® Road Construction Cost
¢ Slope Protection Cost

@ Additional Cost for
Grade Raising in
Flood Section

e Structural Cost

o Traffic Benefit
e Bridge Benefit
¢ Development Benefit

« Maintenance Cost
Savings

N

Computation of Economic iIndicators

e B/C Ratio

¢ Internal Rate of Return
{IRR) )




"4) Selection of Worksheet-

Province
Group

‘In the step of preparing input data (chapter 4), the

province group and project classification have been

‘determined. The appendix containing the ' worksheet,

equations and information to be used is selected
dépending on province group and project classification

~as follows

Project i _
lagssification! Traffic Development
Project Project

Appendix ~A.Il
Appendix -B.1I
Appendix ~C.1I1
Appendix -D.11
tAppendix -E. Appendix ~E.I1
jAppendix -~F. Appendix -F.II
lAppendix -G.1 Appendix -G.II

tAppendix -A.
'Appendix ~B.
tAppendix -C,
|Appendix -D.

QEEOQE >
HMHMHM.

5.2 Procedures for Traffic Project Evaluation

The ‘information entered in INPUT DATA SHEET FOR
PROJECT EVALUATION is used as input data for project

evaluation. The worksheet prepared for each -province

group is used to summarize computations for project
evaluation (see Figure b5-1.)

1) Road.Name and Class : :
Name of Road, Province and Functional

Classification are taken directly from INPUT
DATA SHEET.

©2) AADT

Fresent AADT

Based on Traffic Data in INPUT DATA SHEET, the

numbers of light vehicles and hesavy vehicles and

their percentages -are calculated. Light and
- heavy vehicles are defined as follows

‘Light vehicle = car/van + jeepney
Heavy vehicle = bus + truck
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QOpening Year

“AADT in.the opening year ig calculated assuming
3% of annual traffic growih rate based on present
traffic, as follows : _ ‘

AADT in opening year = Present AADT X 1.03"
Where, n = number of years to the opening
year

3) Proposed Improvement and Cost (Road)

Note 1)

Subsection No.

Put seguential numbers to subsections.

Length of Subsection
Existing Surface Type

Existing Surface Condition

Terrain

Slope Protection : Cut Slope Length
Slope Protection : Embankmenit Slope Length
Flood Section_ : Flood Depth

Flood Sectign : Flood Section Length

These are taken directly from INPUT DATA SHEET.

Proposed Pavement Tvpe

Proposed Pavement : Carriageway Width
Proposed Pavement : Shoulder Width

1)
These are selected from Table in Appendix X.I-1
based on functional road <classification and
AADT in the opening year.
The Table only shows the standard and the
actual proposal depends on engineer's
judgment.

The first letter in Appendix number corresponds
to the letter indicating province group. For
instance, X.I-1 is used as A.I-1 {for ©province
group —-A. The same rule ig applied hereinafier.



Proposed Pavement : Total Width-

‘Total width i calculated  as ‘the sum of
carriageway width and shoulder width times 2.

Proposed Pavement : Type of Improvement

Type of improvement is selected from Table in
Appendix X.,I~1 based on :

- Existing and proposed types comparison
- Existing surface conditien, and
- Existing and proposed widths comparison

Cost : Road

Unit Cost/Xm is selected from Table in Appendix
X.1~3, "based on type of -improvement, proposed
pavement type, carriageway. width, shoulder width
and terraln. ST

Cost per subsect1on is calculated by multlplylng
the unit cost by length of subsection,

Cost ; Slope Protection

Unit cost/m isg given in Table in Appendix X.I1-4.

Cost is computed as the product of unit cogt and
length of sltope. . :

Calculation 1s made separately for cut slope and
embankment slope.

Cost - : Flood Section

This means the additionaiccost for grade raising
in flood section.

Unit cosit/km is calculated as :
1.876 X Flood depth + 0.173 X road width -0.850

Cost is computed by multiplying the unit cost by
length of flood section.



Total Cost
Total ceost of the subsection is computed as the
sum of road cest, cut slope protection cost,
embankment slope protection cost and additional
cost for flood section.

Total cost'of subSection'are summed up to obtain
total road cost of the project

.3) Proposea Imprcvement and Cost (Siructure)

Subsection No. where the siructure is located

Subsection number is fouhd based on the station
-of the structure shown in INPUT DATA SHEET.

Existing Type

This is taken direcily from INPUT DATA SHEET.

Proponsed Tvpe

Proposed type is selected from Table in Appendix
¥.1-2 Dbased on existing type, functional road
classification .and in scme cases, carriageway
width of approach read and AADT,

The Table shows only the standard and the actual
proposal depends on engineer's judgement.

Bridges & No. of lLanes

Number of lanes was determined at a time of
proposed type selection.

Bridges : Length

Proposed .bridge length is taken directly from
INPUT DATA SHEET.

Number of Spans

Number of spans: should be decided based on site
conditions., The standard number of gpans 1is
given by dividing bridge length in meter by 20
and rounding it, unless site conditions indicate
that another number is appropriate,

Bridge Cost : Superstructure

Unit cdst/m is given in Table in Appendix X.I-G.
Cost is calculated as the product of the unit
cost and length of bridge.



Bridge Cost @ Abutmeht

Unit ¢ost/each is given in table in Appendix
X.1-6. o - | _
Cost is computed as the unit cost times 2.

Bridge Cost + Pier

Unit cost/each is given in table in Appendix
X.1-6.

Cost i5 computed as the unit cost times number
of piers (number of spans minus 1.

Bridge Cost : Total

Total bridge cost is computed as the sum of
costs of superstructure, abutment and pier.

Spillway : Number of'Lanes

Number of lanes was determined at a time of
proposed type selection.

Spillway : Length

Propogsed length is taken directly from INPUT
DATA SHEET. :

Spiliway Cost

Unit cost/m is given -in Table in Appendix X.I1-6.
Cost is computed as the product of the unit cost
and length. :

RCBC : l-cell dr'z-cell

Selection criteria are as follows :
Stream crossing width 3.0m br less
: : 3.0m - 6.0m

1-cell
2-cell

-y aw

RCBC_: Length

The lengih depends on the road cross-section.
Standard length is given as the road width plus
3.0m.

RCBC Cost
Unit cost/m is given in Table Appendix:X.I~6.

Cogt is computed as the product of the unit cost
and length.



RCRC Cost. : Wingwall and Apron

Both -sides total éost ig given in Table 1in
Appendix X.1-6.

RCBC Cost : Total

Total RCBC coslt is computed as the sum of the
cogts of RCBC and Wingwall and apron.

Total Cost

Total cost is computed as the sum of bridge
cost, spillway cost and RCBC cost.

4) Benefit

All - benefits are expreszed by total discounted
benefil for 27-year analysis periocd.

AADT in Opening Year
Percent Heavy Vehicles

“These . are taken directly from the entries in
columns for 2> AADT.

Bridge lLength
Bridgé length to be entered here is the total

length of proposed bridges and spillways which
are located within the subseciion considered.

‘Traffic Benefil

Unit itraffiec benefit/km/veh is given by the
following equation

TRBu = k + ol x HV

unit traffie benefit/km/veh

constant depending on proposed

pavement type, existing surface

type and condition and terrain.

! = coefficient common within the
province group

HV = percent heavy vehicles

Where, TRBu
k



Kk

Bridzge

is selected from Table in. ‘Appendix X, 17

Then, unit traffic benef1t/km/veh is computed in
accordance ~with the equation shown in Appendix
X.1-7. s ) o

Tratfic benefit is calculated as the product of
the wunit traffic benefits,length of ~subsection
and AADT in the opening year.

DBenefit

Unit bridge benefit is computed as :

BRBU = 0.0660 X TRBU ~ 0.000351 .
Where, BRBU = unit bridge benefii/m/veh
TRBU unit traffic benefit/km/veh,
obtained above.,

Bridge benefit is obitained as the product of the
unit bridge bhenefit, bridge length and AADT in
the opening year.

Maintenance Cdst Savings

Unit . maintenance cost savings/km is found from
chart in Appendix X.I-9, -based on proposed
pavement type and AADT in the opening year.

Mainienance c¢ost savings'are compﬁtéd:_as the
product of the unit maintenance cost savings and
length of subsection, :

Total Benefit

Total benefit of the subsection is computed as
the sum of traffic benefit, bridge benefit and
maintenance cost savings. )

Total benefits of subsectioh are summed up to
obtain total benefit of the project.

Economic Indicator

Total Construction-CoQt

Total  Construction Cost is computed as the sum
of total road cost and. total structure cost.

This 1is the financial cost excluding the cost
for detailed engineering and construction:
supervision. '



Economic Cost

Economic . cost  is computed as the total
‘construction cost times 0.831. This is the
discounted économic cost including the costs for

detailed engineering and construction
supervision. :
‘B/C _Ratio

B/C ratio “is computed by dividing the total
benefit by the economic cost. ‘

IRR is found from Chart in Appendix X.I-11,
based on B/C ratio and proposed pavement type.

5.3 Procedures for Development Project Evaluation

The. information:  entered in INPUT DATA SHEET  FOR

PROJECT EVALUATION is used as input data for project

evaluation. The worksheet prepared for each province

group - is used to summarize computations for project
" evaluation (See Figure 5-2).

1) Rdad Nahe and Class
‘Samefas.in traffic project evaluation
: Z)ZSOCio—écbhomic_Data.ahd AADT
Population within RIA : Pt
Cultivated Area within RIA!AL

Population Digtribution Pattern
Total Road Length : Lt

These are taken directly from INPUT DATA SHEET.

At/Lt . _ L . .
. ¢ This is computed by dividing the cultivated area
within RIA by the total road length.

Pt/L.t . S : _ o
This is computed by dividing the population’
within RIA by the total road length.
AADT . | A |
AADT in the opening year is found from Chart in
~ Appendix X.I1I-1, based on Population within RIA.
7_ 3)_ProppsédﬂlmproﬁementIand Cost (Road)

Same'as'&n traffic project evaluation.
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4) Proposed Improvement and Cost (Structure)
Same as in traffic evaluation.
5) Benefit

All Dbenefits are expressed by total discounted
benefit for 27-year analysis period.

Bridge Length

Bridge length to be entered here is the total
length ‘of proposed bridges and spillways which
are located within the subsection considered,

- Traffic Benefit |

Unit traffic benefit/km is estimated based on
existing surface type and condition, population
distribution pattern, - and either AADT or
population within RIA. Six (6) charts for
estimating unit traffic benefit are presented in
Appendix X.11-8; two each for population
distribution pattern ~A,B and C consisting of
one each based on AADT and population within
RIA. Select the right chart depending on
population distribution pattern and choice of
parameter,weather AADT or population and using
the chart, find the unit traffic benefit.

Then, traffic benefit is _computed as the
product of the unit traffic benefit and length
of subsection. :

Bridge Benefit

Unit bridge benefit/km is computed as :

BEBu = 0.0660 X TRBU - 0.000351 X VEH
Where, BRBu unit bridge benefit/km

i n

TRBu unit traffic benefit/km,
: obtained above
VEH = AADT

Bridge Dbenefit is calculated as the product of
the unit bridge benefit and bridge length,



Development Benefit

Unit development: beneflt/km ig .given by the
following equation

DVBu = k+olxAt/Lt+BxPt/L1 _
k-m . = Constant. dependlng on  existing
pavement type and condition

of,B = Coefficients common within the
province group

At/Lt = Cultivated . area within  RIA

: divided by total road length

Pt/Lt = Population within RIA divided

by total road length
kK is selected fram Tab}e in Appendix X.II-10.

Then, unit development beneflt/km is compu{ed
using the equation shown in Appendix X.I1I1-10.

Development benefit is .calculated as the product
of the unit development benefit and length of
subsectlon

rMaintenance'Cest Savings

- Same as in traffic projectueva}uation

Total Benefit

Total benefit of .the subsection is computed. as
the sum of traffic  benefit, bridge benefit,
development benefit and maintenance cost
savings, and then summed up for all subsections
to obtain tetal benefit of the project.

6) Economic Indicator .

Same as in traffic preoiject evaluation.



CHAPTER = 6 PROJECT EVALUATION

-PROJECT WITH TRAFFIC DIVERSION-

Follewing . are the procedures for evaluation of the
projects in which traffic diversion is expected.

1

2)

Alllcomputétions are made applying the same method
described in Chapter 5, except:for traffic benefit
egtimates. : o

Traffic benefit is estimated in the following

- procedures 1 | o

Step 1: Calculate traffic benefit in the ordinary

: way = (the way of evaluating the projects
without traffic diversion), based on non-
diverted traffic.

Step 2: Regarding the surface type and condition of

' the road from which diversion is expected

ag existing surface type and condition of

‘the project road, calculate traffic benefitl

'in the ordinary way, based on diverted
traffic.

Step 3: Compﬂte the following traffic value :

L'X ;zt TC vi VEH:v_L
Where, L'= Reduction in length
resulting from traffic
diversion, in XKm.
TC! = Unit. traffic cost, in
vt Mt/km/veh, of vehicle type
vi, in terms of total

discounted cost for 27-year
analysis period, depending
on surface type and
candition of {he road from
which diversion is expected
diverted traffic of vehicle
type vt in the opening year

VEH
vt



L' is calculated by subtracting the . length
of the project road from the length of the
road from which diversion is expected. If
the former is longer than the ‘tatter, L'
takes a negative value,

TC'vt is given in Table 6-1.

VEHvt 1s estimated based on  present
diverted traffic, assuming an .appropriate
iraffie growth rate (usually 3% p.a.).

All necessary information is given . in
INPUT DATA SHEET.

Slep4d : Traffic benefit is compﬁted as thé sum of
: the values obtained in Step 1, 2 and 3.

TABLE 6.1 Unit Tfaific Cost "TC'vt" ( Discounted Total for 27-year Analysis Period )
- ' ¢ unit : Mp/km/veh )

Surface! Surface I Car/ Jeep- Bus Truck Tri- Motor Animal Walk- Bance
Type | Condition | Van ney ’ eycle cyele Drawn Ing Boat
________ ] — o Sk e i e ———— s n s S8 (2 A 550 o L P A B ok ot o A A s P Bk G i B S A B - S St o e e e e fas e S bk ek
1 Good 1 ,0056 .0050 .0126 .0107 .0018B .0012.)
PCC/AC | Fair | .0065 . .0058 .0Q149 ,0126 . .0021 ,0014 |
I Bad | 0087 .0086 .,0220 .01658 .0032 .0024 1
| Yery Bad | .0l18 0122 .0311 .0224 00564 .0039_{
——————— oo e e e S e e e e
! Good i .0062 .0064 .0139 .0120  .Q020 .Q014 |
BMP/ I Fair I .0075 .0066 0167 .0145 .0024 .0017 |
DBST I Bad i .0097 .0092 .0236 -.01856 .0034 .0025 |
i Very Bad | .0125 ..0126. .0822 ,0238 .0065 .0040 |
------- v Y 3 X T- Y o T+ : P 11 1.
| Good | .0070 ,0060 0162 .0136  .0023 -.0016 |
I Fair ] .0086 .0073 .018Y .0167 .0027 .0019 1
Gravel | Bad I 0107 ,0099 ,0263 .02058 .0036 .0027 |
{ VYery Bad | ,0133 0131 .0334 .0282 .0067 .0042 |
: Impassable: .0189 .0212 .,0645 .0352 0098 .0070 |
e | o i ] e e e 0 B e e e e H
| Bad {0133 .0131 ,Q334 .0262 0067 .0042 {
Earth | Yery Bad | .0181 .0207 .0532 .0336 .0096 0068 |
| Impassablel .0189 .0212 .0546 .0352 .0098 .0Q070 |




CHAPTER

7 ADJUSTMENT FOR PRICE ESCALATION

.1

benefits will

- As mentioned in Chapter 5, all data on costs and
benefits provided 1in this Guide are at 1990 price
level. 'When using this Guide in the future, cost and

be needed fo be updated according to the

discusses the

“price level at the time. This Chapter
way of such adjustment.
Construction-Cost
-Table 7-1 : shows the breakdown of construction cost
into costs of material, equipment and labor. Based on
‘the escalation rate to the 1990 price level 1in each
component, the adjustment factor is derived from the
following equation
Fe = fm X Gm + fe X Ge + f§f X af
Where, Fc adjustment factor for
construction cost
fm,fe,fl = cost components of
: material, equipment and
labor, respectively, in
fraction, given in Table 7-
1. '
Gm,Ge,GE = escalation rates of
material <cost, equipment
. cost and labor cost,
respectively, to the 1990
price, in fraction.
Table 7-1 Construétion Cost Components
o T 1 Material Equipment Labor
! fm fe ff
T T pee ¢ 0.46 0.45 0.09
Road 1AC i 0.37 0.54 0.09
Construction | BMP i 0.35 0.53 0.12
Cost iGravel i 0.10 0.78 0.12
iOvertay | 0.68 0.26 0.06
_______________ . b o
Slope Protection Cost ! 0.35 0.48 0.17
_________________________ Y
Add1t10na1 Cost for Gradel
Raising in Flood Section ! 0.38 .35 Q.27
Structure Cost 1 0.75 . 0.10  0.15
]



7.2

Traffic Benefit

Table 7-2 shows the breakdown of traffic benefit into
running cost, fixed cost, time ' cosl and  mon-motorized
transport cost. Based on the escalatien rate to the
1990  price level in each component, the  adjustment .

. factor is derived. from the following equation :

ft-Gt + fn'Gn-

+

Ft = fr«Gr + ft.Gf

Where, fr,ft,ft,fn = benefit. :component of
. running cost, fixed cost,
time cost and non-
- motorized transport cost,
respectively, in
fraction, given in Table
-T2, :
Gr,Gf,Gt,Gn = escalation rate of
running cost, fixed cost,
time cost ‘and non-

"motorized transport costi,
respectively, to the 1990
price, in fraction,

Since running cost, fixed cost and time coast are
updated time to time by the DPWH, Gr,Gf,and Gt are

easily gotten. Gn is estimated based on the consumer
price index for all items.

Table 7-2 Traffic Benefit Component

Running  Fixed  Time Non-motorized

Cost Cost Cost Transport Cost
fr ff ft _ fn
Traffic Project  0.49 0.25 o0.26 - T~
Development Proj. 0.25 0.21 0.256 0.29

Bridge Benefit

The same adjustment facfor as for traffic bhenefit is
applicable e :

Deve!opment-Behefit

Adjustment féctor is reasonéb}y estimated based on the
producer price index for agricultural products.



7.5 Maintenance Cost Savings

One of.the adjustment factors for  road construction
cost is applicable to the adjustment of maintenance
cost  savings. . The selection of  adjustiment factor
depends .on proposed pavement type, as follows

Propdsed Pavement'Tybe Adiustment Facior to be applied

PCC Adjustment factor for

road constiruction cost
: : {for overlay)
AC . -do-
BMP ~do-
Gravel {gravel)
Overlay _ (overlay)



CHAPTER 8 SAMPLE CALCULATION
Caleculation -1 ¢ TraffiC'Projeét.
Input data sheet, location -map and project
evaluation worksheet are presented on Page 8-2, 8-
3 and 8-4, respectively, '
Caléulaticn 2 Development Prdject
Input data sheet, location mép and project

evaluation worksheet are presented on Page 8-5, 8-
6 and 8-7, respectively.



CALCULATION 1 INPUT DATA SHEET

INPUT DATA SHEET FOR PROJECT EVALUATION

1. ROAD NAME AND CLASS - _
‘ROAD MNAME PES  SAY ROBEE - gk o O .
PROVINCE . - . DAVAY DEL AfORTE | ProvincEGRUP | A B C (DD E F 6
ADMINISTRATIVE ‘CLASSIFICATION |' 1. NATIONAL (2) PROVINCIAL 3. BARANGAY
FUNCTIONAL CLASSIFICATION . PRIMARY MAJOR @DSECONDARY MAJOR 3, COLLECTOR 4. FEEDER
‘PROJECT CLASSIFICATION (I YRAFFIC PROJECT 2. DEVELOPMENT PROJECT
Al TOTAL '
2. ROAD DATA _ _ LENGTH A5 km.
| FROM o0 T
STATION — . 4 7
b T . 7 7.5
SUBSECTION LENGTH . - t'km.] 59 s
SURFACE TYPE {PCC/AC/BST/G/E/NONEY & G
SURFACE CONDITION (G/F/8/VB/INR) - | . ¥
R | v | A
TERRAIN {FL/REZMY) | 5 o
CARRMGEWAY (m) | a0
WIDTH =
SHOULDER  (m) | o 25 o 75

LENGTH OF | CUT SLOPE  tm} _ .
SLOPE 10 B I EMBANKMENT tm _
-SLOPE -

PROTECTED
FLOOD - FLOOD DEFTH {m) - -

SECTION. T0

BE RAISED - | LENGTH {km) - -

3. STRUCTURE DATA
STATION = : QS S 7
TYPE  (StCon/Bali/Tim/Sw/Fd) | (O, 7 m
| LENGTH {m) s o o5 &
WIOTH . . im! | & 9 B
STRUCTURAL ‘CONDITION {G/F/8/VB) V8 - &
PROPOSED BRIDGE LENGTH tm | <0 24 0
4. TRAFFIC DATA ( OMISSIBLE FOR DEVELOPMENT PROJECT )
TRESENL  [OTENAL TRAF DTS ROAD FROM WHICH DIVERSION 1S EXPECTED -
CARZVAN|  spo - NAME  : -
JEEPNEY 29 - LENGTH : Ckm) -
BUS g - SURFACE TYPE {PCC/AC/BST/G/E) -
TRUGK g - SURFACE CONITION  (G/F/B/VB) -
ToTAL | ox/ — REMARKS : '

5. SOCIO-ECONOMIC DATA { ONLY FOR DEVELOPMENT PROJECT )

POPULATION WITHIN ROAD INFLUENCE AREA (R1A POPULATION A, GRADUALLY DECREASING PATTERN
DISTRIBUTION B. EVENLY DISTRIBUTING PATTERN
CULTIVATED AREA WITH RIA ha. PATTERN C, TiP CONCENTRATION PATTERMN

6. GENERAL REMARKS

NOYE : ATTACH MAP INDICATING GENERAL LOCATION OF PROPOSED PROJECT, PREFERABLY IN §:50,000 TOPOGRAPHIC MAF,

8-2
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PROJECT EVALUATION WORKSHEET

PROJECT EVALUAT 10N WORKSHLEF

CALCULATION 1

( TRAFFIC PROJ

ECT)

1} ROAD NAME AND CLASS 2) AADT
e or ROAD 059 A RIBIE - VA Japce - LIGHT VEHICLE { CAR/ VAN /JEEPNEY ) Zo/ NER] 77 o/ o ﬁgﬁafp“i ngu ;;.AYRESA . LERP
PROVINCE DAVAD DEL WORTE t PROVINGE GROUP = 0 } #9 | HEAVY VERIGLE (BUS /TRUCK) &0 ven[Dps go X ' i o)
: - . 3, W1 AADT IN OPENING YEAR .
FUNCTIONAL CLASSIFIGATION i . A&
tREF. CHAPTER 2 I. PRIMARY MAJOR (2, BECONDARY MAJOR 3. GOLLEGTOR 4. FEEDER TOTAL . ®85’/ vEH| oo | © {(Dx 1.037) ¢
3) PROPGSED IMPROVEMENT AND COST (ROAD] - 4) PROPOSED IMPROVEMENT AND COST (STRUCTURE)
TOTAL SUBSECTION HO. WHERE THE STRUGTURE
SUBSECTION HO, s s IS_LOCATED / 2 TOTAL
. % EXISTING TYPE .
- LENOTH OF SUBSECTION o Q S 2 /.6 =) (FORD/ SPILLWAY/ TIMBER /BAILEY/OTHER ) OIHER | riBER
EXISTING SURFACE TYPE - PROPDSED TYPE (REF. D.1-2}
(PAVED/GRAVEL 7EARTH ) G G (2-BR/1-6R / 2-5W/ 1-SW/1-RCHG/ 2-RCBC) S-ER | -8R
EXISTING SURFACE GORDITION :
moow FAIRI BAD/VERY BAD) & ~ _ NO. OF LANES g ¥4
TERAA LENGTH (M <) B
T 1. (NG ZMOUNTA INOUS ) A A . £ 0
Q. OF SPANS
| siope | SUT SLOPE LENGTH (M} ® - - B e A D 1 @i. 7 >
45 cTioN - UNIT COST/ M -
%E roTeet E;tr?é?smem SLOPEt ~ - w SUPER {REF, D.1-6) = G028 | 0 0% &
oL . @) o STRUCTURE| cosT 24 vg | rewe8
2| FLoop LOOD DEPTH ] - - o L@x@) @a\gg \
= .
SECTION FLOOD SEGTION -] =~ KIT GOST/EAGH : . doo
LENGTH M -~ ~ o i ABUTMENT {:2:: D.1-6) = oo | .o 342
TYPE {PCC/AC/BMP/GRAVEL) ' Ll £ £
{REF. D:I-1) LaL kil 7 L%??Jsmm & £re 2.2¢
CARRIAGEWAY WIDTH (M) @) 8 UREF, D Iv6)
ok | [REF. b.1-1) g0 £.0 PIER cosT
ng.g (s:gg-l-%s.?'v::o.r" o @ A& /""5‘ TOTAL LO5T t@xt@"”) g :
8% |7 YoTAL wiotH (M7 0 _ +E3169) ) L6728 | /9888 2788
oo
{@+2x®) 20 20 Ho. OF LANES
TYFE OF IHPROVEMERT IREHAH. 7 1HPR.7 : .
WIDENING /NEW CONST.) (REF. 0.1~ 1) ’p -l e T | LENGTH (M) &)
URIT COST /KM, (2 =z
(REF, D.[~3) i s BN 3 & | ONIT CosT/7M &y
ROAD COET ) '%“ = {REF. D.1-86])
{@x®) 0. 290 | 20580 /3 080 g COST &3
URIT COST/M { BDx () 1
- cuT {REE 0.1-4) "‘ - I~CELL OR 2-CELL
[ sLoPE [ coST s . TEhG -
- - TH (4
of - O (st (Brso) ®
- Ext@anN® | [RER - D.I-4) - ~ e | g :;ggﬁco;}'fg) @4
@ SLOPE [ GOST @ o |t |8 COST 53]
° @@ | - - 2|z |%| &is,
UNIT COST/7KM. K _ _ = |7 WiNewALL & APRoON &
FLOOD 1.976-(D)+0.73-()-0.850) & | _trer_0.1-8)
SECTION COST o TOTAL _COST
@B (8)) - - {65463 ) ) -
TOTAL GOST 4 COST_{M¥™) -
(@) 0296 | 2,920 S 13,090 ) /0028 | /9458 S, g2
5) BENEFIT 6) ECONOMIC INDICATOR
,AE;ST, IN OPENING YEAR @ 285 cE5 TOTAL CONSTRUGCTION COST [ &0+ &9 e,
f%c,ﬁ"r HEAVY VEMICLES @) ze 97 2 79 ECONOMIC GOST (@3 x 0.831) é3) /3,877
BRIGGE LENGTH (M
1@?@:”‘ ' & &0 & 0 B/C RATIO 1@ @) J. 888
CONSTANT "k @ )
{ REF. D.I-7} ﬂ,oﬁ?&/ dﬁﬁeffd IRR { REF: D.1 ~11}) /f{.ﬁ
TRAFFIC | UNIT BENEFIT/KM/VEH, 1) y
BENEFIT | t @0 ) 40022/ 000889
- BENEFIT @) _ 71 COMMERNT
C (@D @) s202¢ |9, 009 T
" UNET BENEFIT/M/VEH. @
BRIDGE {0.066 x @) - 0.000331) 0, 000729 3418000 /00 %)
| BENEFIT [GenErEiT @ .
= (D @:3)) 2 SAZ 0. 728F 2387
W | MAINTE- | UNIT BENEFIT/KM P -
o NANCE { REF, D.1+9) ) -0, ?vS5 | ~d wos
COST BENEF| i
SAVINGS ,é,@"; ®“?.-35'? -0 878 -~ 3037
TQTAL BENEFIT : &
(E2+E3+6D)) 9,948 | 3. 270 D 3,143







CALCULATION 2 INPUT DATA SHEET

iNPUT DATA SHEET FOR PROJECT EVALUATION

1. ROAD NAME AND CLASS

ROAD. NAME © pa-/
PROVINGE - -~ - PAGOAN - S7A ARA l PROVINCE GROUP ¢ p E (B
ADMINISTRATIVE CLASSIFICATION |. NATIONAL &/ PRovINCIAL
FUNCTIONAL CLASSIFICATION - | 1. PRIMARY MAJOR 2. SECONDARY MAJOR 3. COLLECTOR (4 FEEDER
PROJECT CLASSIFICATION | I. TRAFFIC PROJECT (2, JDEVELOPMENT PROJECT.
S _ TOTAL
2, ROAD DATA B LENGTH | /7 km
' . FROM. | p.00 8. 90
STATION . e _ .
. : JRECES: 1 ISRV B N X - AP0
SUBSECTION LENGTH -~ tkind | o 7 | ./ 2
SURFACE TYPE ( PCC/AG/BST/G/E/NONE 4 G
SURFACE CONOITION (G/F/8/VB/IMRY |~ & Fo
0 ILITY OF E ABEL
B9 R e bR LAY R H ITAE&’NOJ Ao ALs
TERRAIN : !,(Fl/m-/mi F .
_ © | CARRIAGEWAY (m). ; )
WIDTR M 7.0
SHOULDER . (m) { & 5 2.5
LENGTH OF | CUT SLOPE tm) - -
SLOPE :TQ BE
EMBANKMENT — .
PROTECTED | EMBARKMENT. ()
FLOOD FLOOD DEPTH (m]. — -
SECTION, TO , .
BE RAISED | LENGTH - (km) - —
3. STRUCTURE DATA .
STATION P
TYPE  (St/Con/Boll /Tim/Sw/F¢) Karl 1 Ba:l
LENGTH - tm} | /€. 2 FAR2
WIDTH o m | S8 3. %
STRUCTURAL CONDITION (G/F/B/VE) G G
PROPOSED BRIDGE LENGTH (m) _ —
4. TRAFFIC DATA (OMISSIBLE FOR DEVELOPMENT PROJECT )
FRESENT  [FoTENTAL TRAF| DATE YT ROAD FROM WHICH DIVERSION 1S EXPECTED
caRsvAN| NAME
JEEPNEY LENGTH
L s [ _ ' SURFACE TYPE {PCC/AC/BST/G/E)
TRUGK . SURKAGE CONDITION  { G/F/B/VB)
TOTAL ' . REMARKS :
5. SOCIO-ECONOMIC DATA ( ONLY FOR DEVELOPMENT PROJECT )
POPULATION WITHIN ROAD INFLUENCE AREA (RIAN (3/A8G POPULATION | A. GRADUALLY DECREASING PATTERN
. DISTRIBUTION | B. EVENLY DISTRIBUTING PATTERN
CULTIVATED AREA WITH RIA P ha, PATTERN @ TIP CONCENTRATION PATTERN
6. GENERAL REMARKS

NOTE : ATTACH MAP INDICATING GENERAL LOCATION OF PROPOSED PROJECT, PREFERABLY IN 1:50,000 TOPOGRAPHIC MAP.

8-5
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1) ROAD NAME AND CLASS

 PROJECT EVALUATION WORKSHEET (DEVELOPMENT PROJECT)

PROJ FCT EVALUATION WORKSHEET

- CALCULATI ON 2

2) _S0CI0 - ECONOMIC DATA AND AADT

NAME OF ROAD yres f’/f oA - TTA AvA _ POPULATION WITHIN RIA : Py O NS TS _T_OTAL ROAD LENGTH : Lt @) /47 KM tF’E ffLs ) @/{5;\ ¥y
CULTIVATED AREA 2 At /L AADT
PROVINGE AU7/ QU E . L PROVINGE GROUP - F ) WITHIR RIA : At (© g0 gl D sas, o< | faer p -1 @ 2o e
FUNGTIONAL CLASSIFICATION ' i POPULATION DISTRIBUTION A : GRADUALLY DECREASING B : EVENLY DISTRIBUTING TIP CONCENTRATION
(REF CHAFTER 2) 1+ PRIMARY MAJOR 2, SECONDARY MAJOR 3. COLLECTOR PAT TERN PATTERN PATTERN PATTERN
3) PROPCSED IMPROVEMENT AND COST {(ROAD) 4) PROPOSED IMPROVEMENT AND COST (STRUCTURE)
SUBSECTION RoO. /- > TOTAL /BEECTION NO. WHERE THE STRUCTURE: TOoTAL
. - - ' 3 EXISTING TYPE
LENGTH OF SUBSECTION -LKM)} @ a7 A< g 4 {FORD/ SPILLWAY / TIMBER / BAILEY/OTHER ]
EXISTING SURFACE TYFE A P _PROFOSED TYPE {REF. F.I1-3 )
(PAVED /GRAVEL /EARTH /NONE ¥ ‘) 7 {2-BR/ -BR/2-SW/1-5W/1-RCBC 72-RCBE)
EXISTING SURFACE CONDITION '
{G0OD/FAIR/BAD/ VERY BADFIMPASSABLE)| & g NO. OF LANES
TERRAIN ‘
UFLAT 7 ROLLING / MOURTAINOUS ) ~ & LENGTH (M} @4}
NO, OF SPANS
1 sLope GUT SLOPE LENGTH (M) &4 /20 & ROUND } ) @
= PROTECTION UNIT COST/H '
g LERGTH T SEP R, Cw SUPER- | (REE F.lI-T) el
[T - STRUCTURE| COST 7
gé FLoop | FLOOD DEPTH (M) ol . (@ xgd) Y
=1 SECTION [ FLoOD SECTION i - |- & UNIT COST/EACH &s)
' LENGTH - e | 21 auTKent f— = £.1 &
TYPE {PCC/AC/BMP/GRAVEL } G P Ll = (e z21
{ REF. F-.11-2 ) 7 o
CARRIAGEWAY WIDTH (M} ® o | R &l
%E (REE F.IZ-2 ) : £ 0 g0 PIER P v )
G| SHOULDER WiDTH (M) ®) v o : gacﬁnm
SuW| (REF F.II-2) - 40 TaaL Tost &l
2 [ ToTAL WIDTH (M} ® . TE +E))
{@+2x0@) g o & o -
NO. OF LANES
TYPE OF IMPROVEMENT {REHAB. 7 IMPRS 7 . _
WIDENING /HEW CONST,) (REF, F 11-2) | Leha s Wides = | LENGTH (M) &
UNIT COST/KM, {5 . 3 S
([ REF. F.[1-4) : C7E | 470% 2 E T bnircost/m &4
ROAD [ & E { REF. F 11~7)
HCRIG) 22338 | 8. RS AGSLE g ::%%Tx S, &)
UNIT COST/M. (7)
E s?.g;s [ REF, F,II-. 5 _l I-CELL OR 2-CELL :
cosT
i LENGTH (M) .
= | stope (u%r gs)r M & L tusuaLLy (@+3.0) &
+ [PROTECTION / o URIT COST/M
w E;ifggx LQE:TFII-")@' @ !z B |trer. FYI-1) &
pid o e §T
o (9 x @) e | Eq i%%:@l &
UNIT COST/KM. = | WINGWALL & APRON 3
FLoop | (1.876:(0) +0.073-(@)-0.850 } § { REF, F.II-7) %)
SECTION | COST -TOTAL €OsST Go
1@) x (D) féé + 69 ) ©)
TOTAL__ COST COST { 41
(DD s 6+ 07938 | 0. 8568 @A%‘? (B2 % B )
5) BENEFIT 6} ECONOMIC INDICATOR
BRIDGE_ LEN M '
(€3 + & oTH () @ TOTAL CONSTRUCTION cosT (&3 +@D) &3 /35D
TRAFFE | CREE FaT-a) S R g 23 EcoNoMic COST (& x 0.831) ) o g
BENEFIT | BENEFIT ,
163 (D) @ 0,30/ 2578 o, 850 B/C RATIO 167 &) > el
UNIT BENEFIT /XM,
ERIDGE {0.Q66 x HOOO351 l@l @ IRR [ REF F .II-13) 4?,9‘ g
[ 3] BENEFIT Q%EHT@ @
— { x )
- CONSTANT K" @ 7} COMMENT
w { REF, F II-10 2288 | ow8g
DEV'T. * I'ONIT BEREFIT 81 '
Z | senerm | (kio.002613 (8-aoomsex(Bh | 0. §8EX | L1 89S
w agsr@ [T :
© {3 2 8. 8705 | /4273 S AE
MAINTE- | UNIT BENEFIT/KM, :
HANCE { REF. F.i1-il} @ -/ -o.77
cost  ["BENEFI 1
SAVINGS | ( &9 « 2 —a. 27} | -oox AR
TOTAL BENEEIT &
(& r +E)) 0. .9s8 I8 7 j?.éje







APPENDIX A

 WORKSHEETS, EQUATIONS AND

© PROVINCE GROUP - A

PROVINCES :

" La Union

Benguet

‘Bulacan-

Pampangé

Zambales

Cavite

Laguna

DATA FOR PROJECT EVALUATION IN.






WORKSHEETS,EQUATIONS AND DATA FOR PROJECT EVALUATION
IN PROVINCE GROUPE - A :

CONTENTS
TRAFFIC_PROJECT
WORKSHEET s+t sssvrevsnevnn I se e s e R ce bt e e s A~2
PROPOSED IMPROVEMENT
A.I"‘]. Proposed Pavement Type T R N R N A—s
A.I-2 Proposed Structure Type -+ eererrrssrecenrrorres A-4
;CONSTRUCTION COSTS .
A.1-3 Road Construction Cost -+ vrevve--- AR LR R R A-H
A I-4 Slope Protection Cost covrvaverevrocnenn teere s A-T7
A.I-b Additional Cost for Floed Sectlon ----------- IR A-7
A_I-ﬁ Structure COSt I R N A-B
BENEFITS |
A_I-? Traffic Benefit- ................................... A-0O
A.IMS Bridge Benefit P T A-O
A.1-9 Maintenance Cost Savings -« ¢+ N R R A I RO A-10
ECONOMIC INDICATORS
A.I1=10  B/C RAtio rrrrererrrrarrsesnsouces et ses e eers A-11
A.I-11 Internal Rate of Return (IRR) ¢ vesrrrrrvrvsnscnnnn A-12

DEVELOPMENT PROJECT

WORKSHEET .................................................. A-13
AADT

A.11-1 AADT s craservnnsessatsonscnssns trert et er e e A-14
PROPOSED IMPROVEMENT

A II-2 Proposed Pavement Type «rrerrrsrrrarcrrenaaccnreeen A-15
A.11-3 Proposed Structure Type ccertrrerans R N I R A-15
CONSTRUCTION COSTS

As11-4 Road Construction Cogt «rrrrrsrccrcrrsrrrrnrnrsonsn A-15
A.1I-5 Slope Protection Cogt «ccvvere R R L A-156
A.11~6 - Additional Cost for Flood Sectlon ----------------- A-15b
A.II_7 Structure Cost P . P A-15
BENEFITS |

A.II...S Traffic Benefit ................................... A-.Iﬁ
A'Il—g Bridge Benefit P N T T R R e e L I I R A A—20
A.11-10 Development Benefit «:ccrcvrrerorrorrrrcnerccvrs A-20
A.II-11 Maintenance Cost Savings s+ rrresrrtsasstcarrsrsanae A-21

ECONCMIC INDICATORS
A.1I-12 B/C Ratio ++--ccrrterarsnatrrasccaarsraresine ceerse A-21
A.1I-18 Internal Rate of Return (IRR) «+eevoecscve ses s es AT



PROJECT EVALUATION WORKSHEET ( TRAFFIC PROJECT )

I} ROAD NAME AND CI.ASS - 2) AADT

NAME OF ROAD ' C . LIGHT VEHICLE { CAR/VAN/JEEPNEY ) VEH. V) NUMBERS OF YEARS -
. - - 2 2 TO THE OPERING YEAR
PROVINGE . _ _ { PROVINGE GROUP - A ) © o HEAVY VEHICLE (BUS / TRUCK ) ver (@ % | 5%
FUNCTIONAL GLASSIFIGATION E“ 0 ' > | AADT IN OPENING YEAR g
. - - o
(REF. CHAPTER 2} I PRIMARY MAJOR 2. SECONDARY MAJOR 3. COLLEGTOR 4. FEEDEF TOTAL _ VEH| 100 % {Dx 103 ™)
3) PROPOSED IMPROVEMENT AND COST (ROAD) 4) PROPOSED IMPROVEMENT AND COST (STRUCTURE}
i . TOTAL SUBSECTION NO. WHERE THE STRUCTURE _ -
SUBSECTION NO. _ 'S 1 OCATED TOTAL
- - a . . EXISTING TYPE
LENGTH OF SUBSECTION (ki) ®) (FORD/ SPILLWAY/ TIMBER /BAILEY /OTHER )
EXISTING SURFACE TYPE : PROFOSED TYPE UREF. A.I-2}
(PAVED/GRAVEL /EARTHY {2-BR/1-BR /2-5W/ I-SW/-RCBC/2-RCBG)
EXISTING SURFAGE GONDITION 0.0
(GOOD/ FAIR/ BAD/VERY BAD) : NO. OF LANES
YERRAIN 20
Lr T 7 ROLLING JMOUNTAINOUS 3 LENGTH (M) (@1}
&) NO. OF SPANS &3
w1 sLope CUT SLOPE LENGTH (M} (6720 8 ROUKD )
a7 PROTECTION - URIT COST/H
24 EMDANKMENT SLOPE (6} SUPER (REF. A.I-81 &3
Ok LENGTH 11
ot < ® STRUCTURE| COQST (2
o FLOOD FLooD DEPTH (M1 D) i . 1@ x G
"1 SECTION | FLooS SEGTIOoN @ an UHIT COST/EACH 25)
LENGTH {1} e | & | apurment (cg::: AI-6) =
TYPE {PCC/AC/ BMP/GRAVEL) | (69x 2)
{ REF. A I~ 1) B UNIT GOST/EACH &
CARRIAGEWAY WIDTH (M) ® : o _ E i
. b4 {REE A.T-8)
ar | (REF. a.1-1) FIER CoST 25
@iy [T SHOULDER WIDTH ~ (M) 10) (&Dx (E3-11)
%l;: FREF. A.1-1} : : TOTAL_GOST @
&4 [ TOTAL WIDTH M) (1) _ LEEDHED )
t@+2x(@) _ NO. OF LANES :
TYPE OF IMPROVEMENT IREHAB.ZIMPR.Z . : :
¢ - >
WIDENING /HEW CONST.) (REF. A.I-1) % | LenetH (a2 &d)
UNIT COST /KM, (i) 5
{REE A.I-3) ol e UNIT COST/M . [}
ROAD TOST @ [N £ {REF, A.1-8}
o |k
(@2 ‘ & ?O@T &3
UNIT COST/M (4} 3 x50 )
- cuT {REF A.I-4) I-CELL DR 2-CELL _
3 SLOPE | COST (& :
LENGTH (M)
f PRSOI'I-‘SEIE'ION L(r?;%;m {ie) (UsyALLY (D +3.0 ) ®©
- EMBANK | {REF, A.1-4) ol 14 ft;igéco;s';{rg) @
- 2 . A.
b siorE [ COST {0 o [t |g Teost @)
[+ 4
2 (@@ e | = (&8
UNIT COST /KM, @& £ [ WINGWALL & APRON @8]
FLOOD u.s7e-®+o.|73-®-o.3sob b4 {REF. A.I-8)
SECTION | GOST 19 @ |" rotaL_cost 7
({Bx(8)} 169+ E8) 9
TOTAL CDST CUST 1 MP)
(B B ® ) P (Eor6tep) 2
5) BENEFIT _ . 6] ECONOMIC INDICATOR
T N OPENING YEAR 3 .
f‘@ ,' PENING YE @) TOTAL CONSTRUGCTION COST ! E0+63) @8
CERCET e vEsioLEs @) ECONOMIC COST (@3  0.831) 9
RIDGBE LENGTH ) -
?@+@ ) ( & B/C RATIO (G769
CONSTANT "k" o -
{ REF. A.1-7} éj IRR : { REF. A.L -t}
TRAFFIC | UNIT BENEFIT/KM/VEH. @I)
BENEFIT | {&3 +0.000172 2(2))
- BENEFIT @ -7) COMMENT
- {@)x@xE)
u UNIT BENEFIT/M/VEH. @
w | BRIDGE {0,066 x @) - 0.000351 }
BENEFIT BENEFIT @
= (@B @@ .
w T pamye- | UNIT BENEFIT/ KM [
m HANCE [ REF. A.1-9)
COST BENEFIT
SAVINGS | (€3y(D)) @
TOTVAL BEMEFIT .@
{ED+6I+E8) )







A.l-1 .Prnposed Pavement Type

Select from Table below.

Pavement Type and Width

- 1 Sa e e St i M S W M I am G s B T T e e A R T e m et Ma i mt CRf WA 2 e e e e T R W e Wwn W Al S WAL SR M TMA WA A L e A R s RS R e e

Road |  AADT in .| Pavement | Carri- | Shoulder Width (m)
Class ! Opening | Type | ageway l---—mmmrm—m—m e e
| Year ! S I)IWidth(m)! Flat Rell'g Mount
—————————— o mimmm e | s | et e e e e
| Over 2000 | PCC aryt 6.7 ! 3.0 2.0 1.5

y L 1 1000-2000 .1 PCC Y B.T i 2.0 1.6 1.0
Primary . | 400-1000 | AC 3> 6.7 i 2.0 1.5 1,0
Major I 200-. 400 | BMF .2)3)1 6.0 | 2.0 1.5 1.0
! 100- 200 1 BMP 2)3>F 6.0 i 1.5 1.0 0.5

i Below 100 1 Gravel I 6.0 i 1.5 1.0 0.5
___________ o m e e m o e ] e e e e
: - t over 2000 1| PCC 3yt 6.7 ! 2.5 1.5 1.0
Secondary | 1000-2000 | PCC 3t 6.0 i 2.5 1.5 1.0
Major I 400~-1000.1 AC 3yl 6.0 ] 2.0 1.5 1.0

i 200~ 400 | BMP 2031 6.0 | 1.5 1.0 1.0

| Below 200 | Gravel i 6.0 ! 1.0 0.5 0.5
—————————— T el KT B e itk
! Over 400 1 AC 3yt 6.0 ! 1.5 1.0 1.0

Collector | 200- 400 { BMP - 2)3t 6.0 ! i.5 1.0 1.0
} 50~ 200 | Graveal I 6.0 ! 1.0 0.5 0.5

! Below B0 | Gravel 4.0 ! 1.0 0.5 0.5
—————————— T e e e ikl
i OQver 400 | AC 31 6.0 | 1.5 1.0 0.5

Feeder | 200~ 400 1 BMP 2333t 6.0 ! 1.0 0.5 0.5
i 50~ 200 | Gravel } 4.0 | 1.0 0.5 0.6

! Below 50 | Gravel 1 .4.0 ! 0.5 0.6 0.5

o e oA A e W P e S e e e s P M M M S e e M R e dew e e T B P WA S ML T Ak R A P W D MG ek ST Tl B e S R Fe e At we a e e S RS b e

Note 1) Where ex1st1ng pavement type is superior te the one po-
: .- _posed above, use existing type.
2) BMP can be replaced by DBST where subgrade and drainage
: conditions are good, It is, however, recommended to
assume BMP for budgetary and evaluation purposes.
3) Use AC overlay, where existing condition warrants the
use of AC overlay.

Type of Improvement

et A s T 2 By A - ek b 8% Tn M e e e e e e e ek Lk faa R M W M M e S A e e e e e e e ek P = A o

- Existing ! Existing N Existing ! Type
surface | Burface ! Carriageway | of
Type { Condition i ¥Width } Improvement
Standard ! Good/Fair ! Standard ! -

_ or ! Good/Fair ! Substandard | Widening
Superior ¢ Bad/Very bad | any ] Rehabilitation
————————————— J oo i e ] e e e i | e e e
Substandard | Good/Fair I any ! Improvement-2
or ! Bad/Very bad | any ! Improvement-1
Non-existingl Impassable | any !} New Construction

e v b A it bt m o i R P =R W R Fw Rm et R T e mm v e e e T e e dm ke b men o e e S S A R Fd Bt e e e T P S o



Proposed Structure Type

Select from Table below.

- m T e bl ME WO VR G W3 R W A e W e g fem R M S03 P GAN (e mm e B Aat et A Gt Mtk K et M LM e Mre M TM ML W W W R e b e e e e e e e o —

Primary

Secondary Major

Ford Crossing (2-BR)
Spillway 2-lane
: (2-BR>

. 2-lane

Timber Bridge (2-BR)
Bailey Bridge 2-lane
: (2-BR)

2-lane

Major

Brigde

S

Bridge

Collector:
-Feeder
Carriageway | .
‘width of - | l-lane Spillway
approach b (1-SW)
road 4.00m | :
Carriageway |
width of !
approach: I (2-5W)
road 6.0 m 1§ - S

S A e M e W e L A G A B S L RN ML SR B S UM Se e e ek ad e

Atk a R B s R Sk b e Beb ek e BE R A B M BA AR W A hm AR e At e e

! (1-BR)
AADT > 200 | 2-lane Bridge

! (2-BR)
AADT < 300 i -

e e " g TTA e W TR e M e d e e e e

AADT > 300 | 2-lane Bridge
| (2-BR)

Note : Use RCBC instead of bridge
pography is suitable.

where length is short and to-



A.1-3 Road Construction Cost
Equation : RCC = RCCu-Ls
where , RCC = road construction cost, in Mp
RCCu= unit road construction cost, in Mp/km,

given in Table below
Le = subsection length, in km

Unit road construction cest "RCCu", in Mp/kin

- Type { Proposed | Carriage- ! Shoulder | Terrain
© of -t Pavement | way Width | Wldth J----swemmessmrommom e e
Improvement | Type | {(m) ! {m) ] Flat Rolling  Mountain's
———————————— S e e et
| ! | 0.5 1 - 2,050 2.651
I ! 4.0 ! 1.0 } 1.827 2.264 -
| ! i 1.8 | 1.936 - -
1 - l=——== et R Rt bty e —— -
1 | i 0.5 l - - 3.0686
R | ! 1.0 | - 2.678 3.200
! | 6.0 | 1.6 | 2.6561 2.952 -
i 1 I 2.0 | 2.776 - -
| i t 2.5 I 2.914 - -
! fommmmommn L i e |mmsmm e e o
! pPcc i 1.0 ] - - 3.693
{ ! ! 1.5 i - 3.1432 3.768
! I 6.7 ¢ 2.0 { 3.100 3,478 -
| ! I 2.5 ! 3.466 -
| | ; 3.0 ! 3.712 -
1 ek jmmm-- e | e s e e
i 1 | 0.6 { - - 0.923
l i ! 1.0 -1 - 0.982 1.481
Rehabilita~- | | V¥Widening | 1.8 ! 0.873 i.892 -
: - l 1 2.0 | 1.070 - -
tion/ { g t 2.5 | 1.168 - -
Jormmmm = lemmmmmmm - jom—m————- ikt be e detelela ity
Improvement/) I | 0.6 ! - 1.809 2.516
ot 1 4.0 i 1.0 I 1,677 2,098 -
Widening ! i 1 1.5 ! 1,820 - -
| R et formmo e J o o
{ ! ! 0.5 1 - - 2.782
i i | 1.0 i - 2,364 2.808
i ! 6.0 I 1.6 i 2.374 2.788 -
! ! ! 2,0 } 2,666 - -
} | § 2.5 I 2,779 - -
] | ———— f——m - f-—mmem= e e e e
i AC o \ 1.0 | - - 3.369
; I | 1.5 ! - 2,867 3.483
I 1 6.7 | 2.0 ! 2.869 3.172 -
! 1 ! 2.5 ! 3,108 - -
i 1l I 3.0 i 3.3156 - -
I f=m—————— e R it de bt kit it ate b bt e
t I i 0.5 l - - 0.907
R | I 1.0 I - 0.944 1.478
i t Widening | 1.5 | 0.81¢ 1.416 -
i I ' ! 2.0 I 1.023 - -
I [ ! 2.6 ' 1.106 - -

——— o kb e e o . P T T o e o ok T e ) A S R B L R e ol ek B PN e

-~ gontinued --



Unit road construction cost "RCCu", in Mp/km“i(contiﬁuedj

AR L A R A T Tt ey L A kA A S P e A U2 T A e G 48 R R T D M Ny e A R S A0 A e AL Rl e e Y S0 L YW T W TR TN e . At A A

Type H
of |
Improvemant |

Rehabillta-
tion/
Improvement/|
{
Widening l
f
t
t
|
!

Proposed
Pavement

BMP

Gravel

Carriage-~
way Width
o (m

SWidth

. s
RS

b
i
5
§
i
)y

(=R W]

PO

SoSo

+ s e s

Shoulder |} . -

“Terrain

New
Construc-

tion

pPcC

AC

BMP

T B DS i
Qoo

“ e w4

B0 P O
Moo m

L )

I..._. ——————————————————— ey e e o
Flat Rolling Mountain'a

- 1.334 1.650
1.198 1.769 -
1.237 - -

- 1.818 2.350
1.690 2.084 2,418
1.744. 2,398 -
1.978 - -

- 0.714 0.879
0.592 0.842 1.388
0.650 - -
0.668 - -
0.482 0.511 0.601
0.526 - -

- 0.985 1.321
0.714 1.013 1.510
0.823 1.045 -
0.896 - -
1.048 1.048 1.048
1.328 1.325. 1.326
1.505 1.505 1.505

- - 4.184

- 3,790 -
3.534 - -
3.7390 - -

- - 4,434

- 4.040 5,064
3,781 4.818 -
3,889 - -
4,162 - -

. - 3.228

- 2.900 3.863
2,920 3.484 -
3.346 - -
3.630 - -

- - 4.072

- 3,690 4.712
3.652 4.281 -
3.808 - -
4,007 - -

- 1.534 1.815
1.334 - -

- 2.197 2,637
2.193 2.758 3.250
2.508 2,846 -
2.684 - -
0.536 0.611  0.713
0.643 - -

- 1.637 2.003
1.430 1.772 -
1.553 - -



A.I-4 Slope Protection Cost

Equation : SPC = SPCC+SPCE
SPCC = SPCCu:Lc
SPCE = SPCEu-Le

slope protection cost, in Mp
cut slope protection cost, in Mp
embankment slope protection cost, in Mp

wvhere , SPC

413
o
O
@]
Houo

SPCCu= unit cost For cut slope protection, in Mp/m,
. given in Table below _
SPCEu= unii cost for embankment slope protection,
in Mp/m, ‘given in Table below
Le = length of cut slope to be protected, in m
Le = length of embankment slope to be protected, in m

Unit cost for slope protection "SPCCu“i"SPCEu", in Mp/m

Item ! Unit Cost
e e e e e A e R A o = e o b b B b ek b e b b A E __________
‘Cut Slope Protection "SPCCU ' 0.0253
Embankment Slope Protection "SPCEu" i 0.0275

A.1-5 Additional Cost for Flood Section

Eguation : FSC = FSCu-Lf
FSCu= 1.976-Df+0.173+Wr-0.850

where , ESC additional cest for flood section, in Mp

FSCu= unit additional cost for flood section, in Mp/km
Lf = length of flood section, in km

Df = flood depth, in m

‘Wr =

road width, inm



A.I1-6 Structure Cost
BRC+8WC+BCC

H

Equation : STC

BRC = SSu-+Lss+ABu-Nab+PRu: Npr
SWC = SWu-Lsw
BCC = BCu:Lbe+WW

where , STC = structure cost, in Mp

BRC = bridge cost, in Mp

SWC = spillway cost, in Mp

BCC = RCBC cost, in Mp

S8u = unit cost of superstructure, in Mp/m,

given- in Table below
ABu = unit cost of abutment, in Mp/each,
given in Table below '

PRu = unit cost of pier, in Mp/each,
giveén in Table below
Lss = length of superstructure, in m
Nab = number of abutments
Npr = number of piers ' .
SWu = unit costi of spillway, in Mp/m,
given in Table below
Lsw = length of spillway, inm L
BCu = unit cost of RCBC, in Mp/m, glven in Table below
Lbc = length of RCBC, in m,
usually road width plus 3.0 m _
WW = cost for wingwall and apron, in Mp/set(both

sides total), given in Table below

Unit COSt "SSU.","ABH","PRU"."S_wu","BCll","ww" .

Type of Structure | Item 1 Unit Cost
__________________ l'"'"_"’"'""'""“""___"—_,__,__"— ll T TTTT T T T T T
! Superstructure "SSu" | 0.0478 Mp/m
2-lane Bridge i Abutment "ABu"™ | . 0.3630 Mp/each
{ Pier "PRu" | 0.31385 Mp/each
! Superstructure "SSu" | 0.0357 Mp/m.
1-lane Bridge i Abutment "ABu" | 0.2530 Mp/each
i Pier "PRu" | 0.2200 Mp/each
__________________ i__.._..,._.__._..,.,.__.__.,....__..._...._ } e e e+ A e o ———
2-lane Spillway | Spillway "SWu" 0.0182 Mp/m
1-lane Spillway | Spiliway "SWu" 0.0132 Mp/m
—————————————————— e e e e e e
l-cell RCBC i RCBC "BCu" | 0.0227 Mp/m
! Wingwall/Apron "W¥ " | 0.1452 Mp/set
__________________ !.._.__,_,_.____,.,.,_.._._....,.....____._ : e e A e e i .
2-cell RCBC ! RCBC "BCu" | 0.0396 Mp/m
I Wingwall/Apron "WW " | 0.1705 Mp/set



A.I-7 Traffic Bénefit

e

Equation : TRB = TRBu-Lg-+VEH
TRBu= k+0.000172-HY
where , TRB = {raffic benefit, in Mp
TRBu= unit traffic benefit, in Mp/km/veh
Ls = subsection length, in Km
VEH = AADT, in veh
HY = perceni heavy vehicles, in %
K = constant, given in Table below
Censtant “"K"

Proposed | Existing Surface '! Terrain
Pavemrnt § Type and Condition J---—=--—-mer——oneo———m
Type | . i Flat Rolling
————————— o e e e i | e

| Paved - Bad d 00465 00414
i Paved - Very Bad } . 00884 00832
t Gravel- Good/Fair i .00573 00522
PCC/AC ! Gravel- Bad ! . 00592 00541
: | Gravel- Very Bad } .00885 00834
| Earth - Bad i 01277 01226
} Earth - Yery Bad i 01771 01720
__________ e
{ Paved - Bad H 00333 .00282
| Paved - Very Bad | 00762 .00701
: _ } Gravel- Good/Fair 1  .00442 .00390
BEME/DBST | Gravel- Bad ! . 00461 .00409
| Gravel- Very Bad } .00753 .00702
} Earth - Bad i .01145 .01094
! Earth -~ Yery Bad i .01639 .01588
_________ I - - e T e e o o e G 3 R B St A s A = e mt e ——n W T et b e e
I Gravel- Bad i 00422 00371
Gravel i Gravel- Very Bad H 00715 .00663
! Earth - Bad i 01107 019055
{ Earth - Very Bad } 01601 01550
Bridge Benefit
Equation : BRB = BRBu-'Lb+VEH _
BRBu= 0.0660-TRBu-0.000351
where , BRB = bridge benefit, in Mp
BRBu= unit bridge benefit, in Mp/m/veh
Lb = bridge length, in m
VEH = AADT, in veh
THBu= unit traffic benefit, in Mp/km/veh,

obtained from A.I-7



A.I-9 Maintenance Cost Savings

Hguation : MCS

i

MCSu-Ls [ ) Lo

where , MCS = maintenance cost savings, in Mp
MCSu= unit maintenance cost savings, in Mp/km,
. Ziven in Chart below :
I.s = subsection length, in km

It

Chart{ for estimating unit maih{anahce cost savings "MCSu"
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h \ Propesed |Pavemsn}t Type
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A.1-10 B/C Ratio

Equation : BC = TB/EC

TB = TRB+BRB+MCS
EC = 0.831+TC -
TC = RCC+SPC+FSC+STC

Where , BC = B/C ratio
TB = total benefit, in Mp-
EC = economic total cost, in Mp
TC = total cost, in Mp

“TRB= traffic benefit, in Mp

BRB= bridge benefit, in Mp

MCS= maintenance cost savings, in Mp

RCC= road construction cost, in Mp

SPC= slope protection cost, in Mp

FS5C= additional cost for flood section, in Mp
STC= structure cost, in Mp

11

™
!



A.I-11

Internal Rate of Return (IRR)

Obtain from Chart below.
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1) _ROAD NAME AND CLASS

PROJECT EVALUATION WORKSHEET

( DEVELOPMENT PROJECT )

2) SOCIO-FECONOMIC DATA AND AADT

NAME OF ROAD POPULATION WITHIN R1A 1 Pt 0] TOTAL ROAD LENGTH : Lt |3 KM ;(')/()) ©
' ' CULTIVATED AREA z 7 AADT
_ PROVINCE . { PROVINGE GROUP -4 ) WITHIR RIA : At ® A ((‘)/@) 0 (REFE, AIL-1) ©
FUNCTIONAL CLASSIFICATION ' POPULATION DISTRIBUTION AT GRADUALLY DECREASING 6 : EVENLY DISTRIBUTING € : TIP CONCENTRATION
TUNCTIONAL CLASS 1. PRIMARY MAJOR 2. SECONDARY MAJOR 3. COLLECTOR 4, FEEDER pofuLal DAL TERN S AT TERN
3) PROPOSED IMPROVEMENT AND COST (ROAD) . ' 4] PROPOSED IMPROVEMENT AND COST (STRUCTURE)
SUBSECTION NO. WHERE THE STRUGTURE TOTAL
SUBSECTION NO. _ TOoTAL PR AL
; 3 EXISTING TYPE
LENGTH OF SUBSECTION {KMJ @ g (FORDZ SPILLWAY / TIMBER / BAILEY/ OTHER )
EXISTING SURFACE TYPE PROPOSED TYPE {REF. A .11-3)
{ PAVED /GRAVEL / EARTH /NOKE) {2-BR/ [-BR/2-SW/1-8W/ |-RCBC /2-RCHC)
EXISTING SURFACE GONDITION -
{80CD/FAIR/ BAD/ VERY BAD/IMPASSABLE) NO. OF LANES
TERRAIN
{ FLAT /ROLLING / MOUNTAIROUS } LENGTH (M) &4
. NO. OF SPANS
| sLoee GUT SLOPE LENGTH () @ {84 /20 & ROUND ) ?
Z PROTECTION ; UNIT COST/M 5
qu EMBANKMENT SLOPE ©) SUPER- | (REE A .I1-7) =
oE LT il : STRUCTURE | GOST é7)
&% | pLoop | FLOOD DEPTH (M) ol . (69 x &)
| SECTION | FLoop SEGTION D -1 & PHIT COST/EACH
LENGTH M) e | 2 | asurmenr (LEEESL D
TYPE {POG/AC/ BMP/GRAVEL. ) S I (B xz) "
EF A.I1-2 S : UNIT COST/EACH @3}
ot-| CARRIAGEWAY WIDTH (M) @ {REE A 11-7)
8Z| (REF Adi-2) FIER CgsT &)
Q| SHOULDER WiOTH (M) ) (% (69 -1))
Bwl URER AdI-21) 'rg%m. cos%D &2)
el TOTAL WIDTH (M) [ (CD+Ed i)
(@+2x0). HO. OF LANES
TYPE OF IMPROVEMENT (REHAB. /IMPR/ N FOFL
(] 2
WIDENING/NEW CONST.) {REF. -A.II-2) F 1 LENGTH (W) @3]
UNIT COST/KM. (5 a
{REF. A.11-4) S E | uniT cost/m @4
ROAD 5 | = | (REF. AE-7)
¢osST e | & . A,
i x @; 8 ::asr (5
UNIT COST/M, (I7) 3 » E3)
£ GUT | (RERAI-5) I-CELL OR 2-CELL
2| glope | TO°F "‘:G"DST.) @® LENGTH (M) 3
. |prote UNIT CosT/M. () UsALLy (920 )
- CTION o UNIT COST/M
» EDANK | (RERAMLD) o |z @ | (REF. AII-7) &
bt o bt ST
o MCEION = | E| 7 t%x@) @
URIT COST/KM. &0 k| winewaALL & APRON @1
FLGOD t1.976 - () +0.173-{0)-0.850 ) g | IREF A.IT-7)
SECTION | COST TOTAL COST @g
(@) x () = (6@ + 63 © -
TOTAL_ COST cosT { a1
tE+ @+ &+ ? { D) + +®) D
5) BENEFIT 6) ECONOMIC INDICATOR
BRIDGE_ LENGTH () . :
{63 +63) 4 TOTAL ' CONSTRUCTION cost (&3 + @) &3
traFFc | CREE A diog) @) EcoNOMIC cOST (& x 0.831) &
BENEFIT | BENEFI
(@F;F@S, 2 B/C RATIO 163/6)
UNIT BENEFIT/KM, 45
BRIDaE | (0.066 x §3-0000351 z(E)} IRR { REE A.IL-13)
- | BENEFIT gggﬂé : @
- ( x )
k. CONSTANT "K© @) 7) COMMENT
w { REF. _A.JI- 10 &
DEV'T. | UNIT BENEF
= | seneFT mm,t:_aoosaug}o.oooom@)
w BENEF @91
o { % Xé H
MAINTE- | UNIT BENEFIT/KM, 60}
NANGE {REF.. A 11-111}
COST | BENEFIT Gi)
SAVINGS | ( g9 ¢ (7))
TOTAL BENEFIT 2)
t +3))

S S-R : SN







A.1I-1 AADT

Obtain from Chart below.
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A.J1-2 Proposed Pavement Type

Apply A.I-1.

A.11-3 Proposed Structure Type

Apply A.I-2.

A.1I1-4 Road Construction Cost

Apply A.I-3.

A.1I-5 Slope Protection Cost

Apply A.1-4.

A,11-6 Additional Cost for Flood Section

Apply A.I-5.

A.1I-7 Structure Cost

Apply A.1-6.

A-15



Ao.{l"'a

Traffic Benefit
Equation : TRB =.TRBu?Ls-'

where , TRB = traffic benefit, in Mp
' . TRBu= unit traffic benefit, in Mp/km,
given in Chart below
Ls = subsection length, in Kkm

Select1on of Chart for estimat1ng unit traffic benefit "TRBu"

-._....-...._._......_.--—-.--—...-._..._...._.-_-.--....—...n........——_.—._..._-......u-..,-.-—-s--——-——h——

Populatlon Distribution Pattern |-=——=~-r-—r—wommdmo——a——
: i AADT 1 Population

i e e e ke frm e e ettt

A 3 Gradually Decrea51ng Pattern ! Fig. A-1 ' Fig. A-2

B : Evenly Distributing Pattern | Fig. B-1 { Fig. B--2

C Tip Concentration Pattern ! Fig. C~1 | Fig. C-2

.__....._.........._...........,..__.__,..._.__...______............,__......._,__.....................__.,.._..._..._..___



Chart for estimating unit traffic benefit YTRBu"
for Population Distiribution Pattern - A
( Gradually Decreasing Pattern ) :

5.0 [ o

Populstion : /‘/
& L. Distributlen : K
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3 7
= 4.0 7~
b e
6. . f
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Figure A-1 "TRBu" Based on AADT
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Figure A-2 "TRBu" Based on Population
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Chart for estimating unit traffic benefit "TRBu"
for Population Digtribution Pattern - B

( Evenly Distributing Pattern )

in Mp/km

Unit Traffic Benefit "TRBu",

in Mp/km

Unit Traffic Benefit “TRBu",

6.0
Population:
e DiBtribution
Pattern<B
4,0
3.0
2.0 '/'
rd
,
V4 e
i ol
S 4 ol
1.0 ¥ ’,' n-"r'h
/ 'I rrf" ______
2 i rod / -----
ot 7
[+] 100 200 ‘ 300 400 [T 600
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Figure B-1 "TRBu" Based ON AADT
5.0 4 >
l r_ f : ’f Exidting Sulfemce
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Figure B-2 "TRBu" Based on Population



Chart for estimating unit-traffic benefit "TRBu"
for Population Distribution Pattern - € ST
( Tip Concentration Pattern ) M
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Figure C-1 "TRBu" Based on_ AADT

}'" Exisiﬂng surghee |
/ Typg gnd Condjtion 4 T

“PNAdravef-Cood/Hair

[ _PavedBad

Unit Traffic Benefit "TRBu", tn Mp/km

Population .
Diatyibution
FPattern-C
i o
g 4,000 8,000 12,400 15,000 26,000

Papulation within RiA _
-Figure C-2 "TRBu" Based on Population



A.11-9 Bridge B

Equation

where

enefit

, BRB

TRBu

BRBu-Lb -

= 0.0660-TRBu-0.0003561-VEH

‘bridge benefit, in Mp

unit bridge benefit, in Mp/m
bridge length, inm

‘unit traffic benefit, in Mp/km,

obtained from A.II-8
AADT, in veh

A.I11-10 Development Benefit

Eguation
Equation

where

Constant

n

1. 'DVB
: DVB

, DVB
D¥Bu
Kk
At
Pt
Lt
Ls

nnan g

DVBu-«Ls T
k+Q.000581-At/Lt—0.0000lB-Pt/Lt

development benefit, in Mp

unit development benefit,in Mp/km
constant, given in Table below

total cultivated area within RIA, in hsa
total population within RIA, in person
total road length, in km

subsection length; in Kkm

S U VUG I VR PO Y

Existing
Type and

b A s e Bt EB e e e b L

Paved -
Gravel-
Gravel-
Gravel -
Earth -
Earth -
Any -

Surface
Conditio

Bad |
Yery Bad
Good/Fair
Bad

Very Bad
Bad

Very Bad
Impassabl
Non-exist

! Terrain
Il o m e m e e e e e e
] Fiat Rolling Mountain's
} e e i
| 1281 .1564 1340
! 1840 2114 1899
} 0137 .0410 0195
i -.01562 0122 -,0093
H 0019 .0292 0077
; 0215 .0488 0274
! 0683 .08586 0642
e/ |
‘g | 1048 .1321 1107

et am o et P e e b P e e M P e mw mrv A S At A R M S e e e v Mt M W ww Bey b R R e e e et

A -20



A.TE-11

A.TI-12

A.T1-13

Maintenance Cost Savings

Apply A.I-90.

B/C Ratio

it

Equation : BC

TB
EC
TC

oo

wvhere , BC
TB
EC
TC

0 nunn

TRB
BRB
DvB
MCS
RCC
SPC
FsC
STC

L LI S O S O S { B 1

Internal Rate of

Apply A.1-11,

TB/EC

TRB+BRB+DVB+MCS
0.831-TC
RCC+SPC+FSC+STC

B/C Ratio

total benefit, in Mp
economiec total cost,

total cost,

traffic benefit,

in Mp

bridge benefit, in Mp
development benefit,
maintenance cost savings, in Mp
road construction cost, in Mp
slope protection cost, in Mp

additional cost for flood section,

structure cost, in Mp

Return (IRR)

21

in Mp

in Mp

in Mp

in Mp
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PROJECT EVALUATION WORKSHEET ( TRAFFIC PROJECT )

AADT

1) _ROAD NAME AND CLASS 2) _
NAME OF ROAD I-. LIGHT VEHICLE { CAR/VAN/JEEPHEY) VEH, . i HUMBERS OF YEARS ne
- o 2 TO THE OPENING YEAR
PROVINGE { PROVINCE GROUP - B ) %3 HEAVY VEHICLE (BUS/TRUCK) VEH.@ “a ES{ O
I : w3 : 0] Wi [ AADT IN OPENING YEAR 2
FUNCTIONAL: CLASSIFICATION [. PRIMARY MAJOR 2. SECONDARY MAJOR 3. COLLECTOR ‘4. FEEDER & TOTAL VEH| Joo"h | © (Dx r.o3M)
(REF. CHAPTER 2) -
3} PROPOSED IMPROVEMENT AND COST {ROAD) 4} PROPOSED IMPROVEMENT AND COST {STRUCTURE)
- CTION KO. WHERE THE STRUCTURE
SUBSECTION NO. TOTAL oD o TOTAL
ey EXISTING TYPE E o
LENGTH OF SUBSECTION [KH) {FORD/ SPILLWAY/ TIMBER /BAILEY/OTHER)
PROPOSED TYPE { REF, B.I-2)
EXISTING SURFACE TYPE ) _
(PAVED/GRAVEL/EARTH ) {2-BR/1-BR/2-SW/ 1-5W/ 1-RCBC/ 2-RCBE)
EXISTING SURFACE CONDITION NO. OF LANES
(GOOD/ FAIR/ BAD/ VERY BAD) _
TERRAIN ‘ LENGTH (M) @
{FLAT/ROLLING /MOUNTAINOUS )
. NO. OF SPANS @2
| siope CUT SLOPE LENGTH (M) (O {E1)/ 20 & ROUND ] . e
= UNIT COST/M
30 PROTECTIONI EMBANKMENT SLOPE &) " SUPER { REF. B.I1-6 ) &)
it LENSTH {M) o STRUCTURE| COSY &)
S FLOOD DEPTH - @ a (@xe)
~| JFLooo g I | UNIT coST/EACH @B
SECTION [TFLOOD SECTION & { REE B.1-6)
LENGTH L o E |ABVTMENT —osr )
TYPE (PCC/AC/ BHPZGRAVEL) I {69x 2
{REF. B.1-11 ) UNIT COST/EACH (23
CARRIAGEWAY WIDTH (M) (s S piER - | {REE BI-6)
a; {REF, B.I-1} : : CO8T } 28
9y | "SROUCDER WIDTH (M) 10} (@Rx 1E3~11)
Gl | {REF. B.I-}) : | ToTAL_COST és)
€3 [TTOTAL WIDTH ) D  69+09468 )
[+
(@+2x091 HO. OF LANES
TYPE OF IMPROVEMENT {REHAB. 7 IMPR.7 . _ J
WIDENING /NEW CONST.) {HEF. B .1-1) S | tenern on feol
- :Jg é: cgsrruf ;(:4 4 [& [ uniT cosT/m @n
ROAD - £ X [ REF. B.1-8)
COST [ ® 1 & [TcosT &3
_ UNIT CosT/M (14}
- cuT {REE B.I-4) I-CELL OR 2-CELL
[ SLOPE COST @ LENGTH {M)
£ | SLOPE 1@xEN {USUALLY (D +3.0 } =
~ |PROTECTION UNIT COST/M  (i6) o UNIT COST/ M [
b EMBANK | (REE B.1-4) @ | = | 8 L {REF B.I-5)
) SLOPE [ GOST d7 o | ¥ | g [cost &3
b HERE) e | Z {63
UNIT COST /KM, {8 £ | WINGWALL @ APRON &8l
FLOOD (1.976 (P +0.173-() ~0.850) b4 { REF, B.1-8)
SECTION [ coST i8 © |7 ToraL_cosT &7
1@z (8)) {E5+E8 )
TGTAL COST 29 CéST (M=) 38)
13+ (B)+{7)+(3) ) 1E+62+6D)
5) BENEFIT 6) ECONOMIC INDICATOR
fg"} IN OPENING YEAR (© TOTAL CONSTRUGTION GOST { £9+@®)
‘PERC,ENT HEAVY VEMICLES [ ECONOMIC COST { @8 x 0.831) @g;
BRIDGE LENGTH (M) A B/C RATIO ey
(@) + & ) ® @ s 63
CONSTANY k™ &9 X
IRR { REF. B.I-11}
( REF. B.I-T} 8
TRAFFIC [ GHIT aensfg/x /VEH. @il :
BENEFIT | (@) +0.000133 % - ‘
+ BENEFIT 7} COMMERNT
- {@x@x@)
w UNIT BENEFIT/M7VEW. @3
w | BRIDSE (0.066 x @) - 0.00035!)
BENEFIT [TBENEFIT
= (Bx@x(®)
W [ MAINTE- | WHIT BENEFIT/KNM asl
o NANCE { REF. B8.1-91}
COST BENEFIT %
SAVINGS | (gRx(@))
TOTAL BENEFIT E@
16D E3+68)







Proposed Pavement Type

Select from Table helow.

Pavement Type and Width

. A T M e e e e b s S S WR M A ML W W S e, et et ek emn e Wi S50 Bk drm e mm e et VL M AN M L R A LR T WA L W a mm  a S m e k f e e e w Le ma

Road i  AADT in | Pavement | Carri- | Shoulder Width (m)
Class ! Opening | Type | ageway J-mme e e e
i Year } 1)iIWidth(m)! Flat Roll'g Mount
__________ ;_u——____m——;___4_—au~“=__—____u=n;_____“____muu-n____
i} Over 2000 | PCC ay 6.7 i 3.0 2.0 1.5

, ! 1000-~2000 | PCC 3 6.7 | 2.8 1.5 1.0
Primary H 400-1000 | AC 31 6.7 | 2.0 1.5 1.0
Major ! 200- 400 | BMP 2)3)! 6.0 } 2.0 1.5 1.0
! 100- 200 | BMP 2)3)! 6.0 } 1.6 1.0 0.6

} Below 1001 Gravel i 6.0 ] 1.5 1.0 0.5
—————————— It T B e il
o { Over 2000 | PCC 331 6.7 ! 2.0 1.5 1.0
Secondary | 1000-2000 | PCC 3)t 6.0 | 2.5 1.5 1.0
Major 1 400~-1000 | AC 3y 6.0 i 2.0 1.5 1.0

i 200- 400 | BMP 2)>3)1 6.0 ! 1.5 1.0 1.0

! Below 200 | Gravel i 6.0 } 1.0 0.5 0.5
—————————— I il R B e
! Over 400 | AC 3)! 6.0 i 1.5 1.0 1.0

Collector | 200- 400 | BMP 233D 6.0 H 1.6 1.0 1.0
' H 60~ 200 | Gravel H 6.0 ! 1.0 - 0.5 0.5

| Below 50 | Gravel i 4.0 | 1.0 0.56 0.5
—————————— I e e T R ek e e e
i Over 400 | AC 3)1 6.0 | 1.5 1.0 0.5

Feeder {1 200- 400 + BMP 2)33t 6.0 i 1.0 0.5 0.5
} 50- 200 | Gravel H 4.0 { 1.9 0.6 0.5

i Below 50 ! Gravel i 4.0 } 0.5 0.5 0.6

Note 1) Yhere existing pavement type is superior to the one po-
' posed above, use existing type.

2) BMP can be replaced by DBST where subgrade and drainage
conditions are good. It is, however, recommended to
assume BMP for budgetary and evaluation purposes.

3) Use AC overlay, where existing condition warrants the
use of AC overlay.

Type of Improvement

@ arm T o b~ An E— En Er fn el A = e mm e e A R b ey e— T R A TR TR mE M e a S e e b b e ] S S Sow e e e

Existing i Existing ! Existing ' Type
Surface ! Surface | Carriageway | of
Type { Condition | Width | Improvement
Standard ! Good/Fair ! Standard ! -
or ! Good/Fair ! Substandard | Widening
Superior i Bad/Very bad | any i Rehabilitation
————————————— et e e e e e ——————
Substandard | Good/Fair | any i Improvement-2
or ! Bad/Very bad | any i Improvement—1
Non-existingi Impassable H any i New Construction

v —— et T e Taa fvr gt R VR A . S v e T v T T b = e e M A Ll A o v e E BT R e A mm Em e M W Aep fe e e M e e ey g g e e e



Proposed Structure Type

Select from Table helow.

W R TS e M Ml e e P RN MM e s E MR e e el R e T e e ok B b b ke wmd e e b SRS A B e e e M TS A e sl e e i S S R LR R A G e e

Existing Type |-=-—mmmo—em=- o i e e = e . g
: | Primary Major. H Collector

! Secondary Major | Feeder
—————————————— ; —aa el R e e e e s R = e e ; e i e e e ke e drm et W B a3 e B P s W T T ey Gmn e Y e e S e

| i Carriageway |

| i width of. ! 1-lane Spillway

H . | approach ! (1-58W)

' { 2-lane Brigde | road 4.0 m | - :
Ford Crossing | (2-BR) : I B i bttt e

i ! Carriageway |

H ! width of ! 2~lane Spillway

i | approach i (2-8¥)

i i road 6.0 m | .
______________ =_.._.__.__._....._.........____. ‘ et g b B e tem e 4 e T A . e e A e o y b e e —
Spillway’ | 2-lane Bridge | -

! (2-BR) : i
______________ ; it e e —————_ - . b i = et m em gy i et RS D G R A e Wb b Y N e O R nm e

| _ ! AADT < 200 | 1-lane Bridge

i 2-lane Bridge i { (1-BR)

Timber Bridge | (2-BR) d mmmm s s e
: i ! AADT > 200 | 2~lane Bridge

i i - | (2-BR)

______________ } e ik e e e o o : ST A 8
i AADT < 800 i ~

| 2-lane Bridge
i (2-BR)

Pk ik e e o A RN Hv A e mm o R LR A b b v e e e W TR W i Ui R G e S e e e A e e e S de e b e e ok S

Note : Use RCBC'ihStead of bridgé where length is éhorf and to-
pography is suitable. . - . g



B.I~-3 HRoad Construction Cost

Fguation : RCC

where ., RCC

RCCus=

Ls

= RCCu-Ls

given in Table below

subsection length, in Km

road construction cost, in Mp
uanit road construction cost, in Mp/km,

:Unit road construction cost "RCCu", in Mp/km

o e Ak s e 1 A At it s B S R Am e T v g et R L Sk i S R £ B A g S R Dm0 ok e b e o e L Ll R S e b ) G S e

Type 1
of I
Improvement '}

l
i
i
t
|
}
i
}
{
i
|
|
}
{
{
|
|
}
H
Rehabilita- i
{
{

tion/
|
Improvement/|

Widening

Pavement
Type

PCC

- -AC

Carriage-
way HWldth
’ (m)

Shoulder !
(m)

—————

Terrain

Width  f-==-=e=m e e

Rolling Mountéln’s

2.080 2.651
2.264 -

- 3.065
2.678 3.200
2.952 -

- 3.693
3.142 3.768
3.476 -~

- 0.923
0.982 1.481
1.892 -
1.9469 2.518
2.098 -

- 2,782
2.364 2.858
2.785 -

- 3.369
2,867 3.483
3.172 -

- 0.907.
0.944 1.478
1.416 -

-~ ¢ontinued —-



.Unit road construction cost "RCCu", in Mp/km (continued)

Type ! Proposed | Carriage- | Shoulder | . Terrain - .-
af | Pavement | way Width ! Width J e e
Improvement f Type | (m) it (m ! Flat Rolling  Mountain's
____________ | e v e s Dt | i § e e o e o o e et 2t o e
{ s A 0.5 ! - ©1.334 1.650
1 H 4.0 ol 1.0 I 1.19¢ 1.769 -
H I A i.5 | 1.237 - -
1 frm e e R e L LT LT P
| | ! 0.8% i - 1.818 2.350
1 ! 6.0 { 1.0 1 1.690 2.084 2.418
{ BMP -} ~F 1.5 . ! 1.744 2.398 -
1 : H ro2.0 i 1.978 S -
I e [ e e o e e e e
Rehabilita~ | t .. 0.5 i - 0.714 ¢.879
1 ! Widening | 1.0 H 0.592 0.842 1.388
tion/ H i I 1,5 ] 0.650 - -
} H H 1 2.0 ! 0.668 - -
Improvement/|l----~ it Rttty o e ekt ete b et b bt b bl
! ! 4.0 0.5 1 0.482 0.511 0.601
Widening - ! H . | 1.0 | 0.526 - -
H L ittty === | e e e e
!l Gravel i 1 . 0.8 H - 0.9656 1.321
{ . | 6.0 H 1.0 i 0,714 i.013 1.510
i I : | 1.5 | 0.823 1.045 -
| | H 2.0 | 0,896 - -
ELEEEEEE R e | om o
| H 4.0 } any | 1.048 1.048 1.048
|  Overlay | 6.0 | any { 1.325 1,325 1.328
| I 6.7 [ any i 1.505 1.600 1.505
H ! I 1.0 | - - 4,184
H I 6.0 { 1.6 } - 3,790 -
H H i 2.0 H 3.534 - -
i ; _ S 2.8 ! 3.739 - -
i rcc e e ———— oo e e
i ! { 1.0 [ - - 4,434
! H o | 1.5 { - 4,040 5.064
| i 6.7 i 2.0 i 3.781 4.618 -
i | 1 2.5 ! 3.989 -
! I ] 3.0 H 4.152 -
o oo Jrmmm s e e e e
l H { 0,5 ] - - 3.228
i } H 1.0 ' - 2.900 3.863
H ; 6.0 i 1.5 I 2.920 3.484. -
i ! : i 2.0 H 3.346 - =
i [ . i 2.5 I 3.630 - -
New H AC R e R L e e
H H ! 1.0 i - - 4,072
Construe- 1 i i 1.5 | - 3.690 - 4,712
i ! 6.7 H 2.0 | 3.652 - 4.281 -
tion | ! H 2.5 | 3.808 - -
1 f H 3.0 | 4.007 - -
et et e R it e m e — -
! I 4,0 i 0.5 . ! - 1.834 1.815
! H i 1.6 | 1.334 - -
H : o e e o e e e e e e
H BMF H H 0.5 i - 2.187 2.637
] i 6.0 ! 1.0 f 2.193 2.758 3.250
| H | 1.5 H 2.598 2.846 -
| i ! 2.0 { 2.684 i -
—— s = m e P e | m e e e e
! H 4.0 ! 0.5 H 0.536 0.611 0.713
i H H 1.0 | 0.643 - -
i QGravel P [mmrmmmmma | ot e e
{ ! i 0.5 | - 1.637 2.003
H ] 6.0 1 1.0 I 1.430 1.772 -
H H ; 1.5 | 1.653 - -



B.I-4 Slope Protection Cost

"Egquation : SPC = SPCC+SPCE
SPCC = SPCCu-Lc
SPCE = SPCEu-Le
where , SPC = slope protection cost, in Mp
SPCC = cut slope protection cost, in Mp
SPCE = embankment slope protection cost, in Mp
SPCCu= unit cost for cut slope protection, in Mp/m,

given in Table below
SPCEu= unit cost for embankment slope protection,
in Mp/m, given in Table below
length of cut slope to be protected, in m
length of embankment slope to be protected, inm

Le
Le

o

Unit cost for slope protection "SPCC&","SPCEu", in Mp/m

Item ! Unit Cost
S O e
Cut Slope Protection : "SPCCu" i 0.0253
Embankment Slope Protection '"SPCEu" i 0.0275

B,1-5 Additional Cost for Floeod Section

Equation : FSC = FSCu:'Lf
F8Cu= 1.976-Df+0.173-Wr~0;850

" where , FSC additional cost for flood section, in Mp

'FS8Cus unit additional cost for flood section, in Mp/km
Lf = length of flood section, in Kkm

Df- = flood depth, in m

Wr = road width, in m



B.1-6 Structure Cost

i

Equation : STC

BRC
sSWC
BCC

i

where , STC
BRC
S¥C
BCC

SSu

ABu =

FRu

131

- Lss
Nab
Npr
SWu.

oo

Lsw
BCu
Lbc

Imo8 u

W¥

Unit cost "S58u","

BRC+SWC+BCC

SSu:Lss+ABu-Nab+PRu- *Npr
SWu-Lsw
BCu-Lbc+W¥

structure cost,~in Mp
bridge cost, in Mp.
spillway cost, in Mp
RCBC cost, in Mp

unit cost of superstructure, in Mp/m,
given in Table below

unit cost-of abuiment, in Mp/each,

given in Table below

unit cost of pier, in Mp/each

given in Table below

length of superstructure, in m

number of abutmentis :

number of piers

unit cost of splllway, in Mp/m,

given in Table helow .

length of spillway, in m : :

unit cost of RCBC, in Mp/m,given in Table below
length of RCBC, in m, :

usually road width plus 3.0 m

cost for wingwall and apron, in Mp/set(both
sides total), given in Table below

ABu" ’ HPBu!I s stu!! , IlBCull s waﬂ

ITtem Hnit Cost
Superstructure "Ssu" 0.0478 Mp/m
Abutment "ABu" 0.36306 Mp/each
" Pier : "PRu". 0.3135 Mp/each

Supergiructure "SSu»

Abutment TABu" 0.2530 Mp/each
Pier "PRu" 0.2200 Mp/each
i Spillvay “SWu" | 0.0182 Mp/m
“ispillvay  "SWu' © 0.0132 Mp/m
U RGBC  "BCu" | 0.0227 Mp/m

Wingwall/Apron "Wy "

RCBC "BRCu"
Wingwall/Apron "WW "

0.1452 Mp/set



B.1-7 Traffic Benefit

B.

-8

Egquation

where

-
+

]

TRB = TRBu-Ls-«VEH

TRBu= k+0.000133-HY

TRB = traffic benefit, in Mp

TRBu= unit traffic benefit, in Mp/km/veh
Ls = subsection length, in km

VEH = AADT, in veh

HY = percent heavy vehicles, in %

k = constant, given in Table below

Proposed
Pavemrnt
Type

PCC/AC

Paved -
Gravel -
. Gravel-
Gravel -
Earth -
Earth -

‘Gravel -
Gravel-
Earth -
Earth -

Gravel -
Gravel -
Earth -
Earth -

-Existing Surface
Type and Condition

Bad

Very Bad .

Good/Fair
Bad

Very Bad
Bad
Very Bad

Bad

Very Bad

Good/Fair
Bad

Yery Bad

Bad

Terrain
Flat Rolling Mountain's
00280 00382 00455
00683 00784 O0G858
00694 00796 00869
00724 00826 00800
00837 00938 01012
00939 01041 01114
01455 01557 01631
00098 00200 00273
00501 00602 00676
00512 00614 00687
00542 00644 00717
00654 00756 Q0830
007507 Q00859 00932
.01273 01375 01448
00471 00873 00646
00683 00685 00759
00686 00787 00861
01202 01304 01377

@ AR s . e A EE ER b A EE EY e m W P e v e p et mm e ey mam e v dm b e e e b AR e e vhie BA R ek AR Ml P T b AL e W W A e e e

Bridge Benefit

Equation

where

]

BRB =
BRBu=

BRB =
BRBu=
- Lb

VEH
- TRBu

i oion

~AADT,

BRBu: Lb-VEH
0.0660-TRBU-0.000351

bridge benefit,
unit bridge benefit,
bridge length,
in veh
unit traffic benefit,
obtained from B.I-7

in Mp.
in Mp/m/veh
in m

in Mp/km/veh,



B.I1-9 Maintenance Cost Savings
Equation : MCS = MCSu-Ls

where , MCS = maintenance cost savings, in Mp .
MCSu= unitl maintenance cost savings, in Mp/km,
: given in- Chart below
Ls = subsection length, in km

Chart for estimating uhit maintanance tcost sa#ings "MCSu"
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B.I-10 B/C Ratio-

Equation : BC = TB/EC

TR = TRB+BRB+MCS
EC = 0.831-TC
TC = RCC+SPC+FSC+S8TC

Where , BC = B/C ratio . .
TB = total benefit, in Mp
EC = economic total cost, in Mp
TC = total cost, in Mp

TRB= traffic benefit, in Mp
" BRB= bridge benefit, in Mp
MCS= maintenance cost savings, in Mp
RCC= road construction cost, in Mp
SPC= siope protection cest, in Mp
FSC= additional cost for fleood section, in Mp
8TC= structure cost, in Mp
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B.I-11

Internal Rate of Return (IRR)

Obtain from Chart below.

in %

IRR,

%
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IRR.
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1) ROAD NAME AND CLASS

PROJECT EVALUATION WORKSHEET (DEVELOPMENT PROJECT )

2) SOCIO-ECONOMIC DATA AND AADT

NAME OF ROAD POPULATION WITHIN R1A : Pt o TOTAL ROAD LENGTH : Lt (2 KM (‘)/OJ ©)
- R CULTIVATED AREA 2 At /Lt ) AADT
PROVINGE { PROVINGE GROUP - & ) GULTIVATED ARE (2) HA (é)/(@) () AROT (6)

FUHCTIONAL CLASSIFICATION
{ REF. CHAPTER 2)

1.

PRIMARY MAJOR g2, SECONDARY MAJOR 3. COLLECTOR 4, FEEDER

POPULATION DISTRIGUTION
PATTERN

A1 GRADUALLY DECREASING

PATTERN

B EVENLY DISTRIBUTING
PATTERN

G 1 TiP CONCENTRATION

PATTERN

3) PROPOSED IMPROVEMENT AND COST (ROAD)

4) PROPOSED IMPROVEMENT AND COST (STRU(‘TURE}

o SUBSECTION NO. WHERE THE STRUGTURE
SUBSECTION NO, TOTAL IS LOGATED Torat
, & EXVISTING TYPE
LENGTH OF SUBSEGTION (KM} © O {FORD/ S PILLWAY / TIMBER /BAILEY/ OTHER )
EXISTING SURFACE TYPE PROPOSED TYPE. [REE. B.I1-3]
~ (PAVED /GRAVEL / EARTH /NONE ) (2-BR/1-BR/2-5W/ 1-SW/1-REBC 2 2-RCBC)
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 PROTECTION - UNIT COST/M . Gl
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i LERGTH (M . STRUCTURE | COST &7
o v :
B8l Loop | FLOOD DEPTH (M) o (65 x 63)
“+| section ol T UNIT COST/EACH  &5)
FLOCD SECTION (D £ (REE B.11-7)
: LENGTH ® | = | ABUTMENT oot '
TYPE (PCC/AC7 GMP7GRAVEL ) i ey xe) ®I
{ REF. B.1I-2 ) : 2 UNIT COST/EACH . (0]
ot | CARRIAGEWAY WIDTH (M) ® {REE B.IT-7)
wz| (REF B.II-2) PIER e D
SF| SHOULDER WIDTH (M} (5 (83 x{ED 111
%g ¢t REF. B.I1-21 Té%m CoST @
E< T TOTAL WIDTH (M} @) 1Co+69 +5)) .
(@+2x@) NO. OF LARES
YYPE OF IMPROVEMENT (REHAR, 7 IMPR./ b i
WIDENING /NEW CONST.) (REF B.II-2) § LENGTH (M) @
UNIT COST/KM,. (5 i :
{ REF, B.I11-4) 2 | 'E | UNIT cOsT/ M [
ROAD ot e | = | (REF B.II-T)
% mcost
(@) @ 8| 163 x&3 &)
UNIT CosT/M. (I7)
i cuT (REF BIi-6 ) t-GELL OR 2-CELL
= | stLoPE StoFe (@ .‘, LENGTH (M) &l
- {USUALLY (3.0}
- [PROTECTION URIT cosT/M. (9) ° > | unIT cost/m &
EmaANK | (REF B.HI-3) "L o ] - {REF. BII-7)
° SLOPE | cOST %) g8
el o o casT
© (@x@) c | E]F |y @% 1)
UNIT" COST /KM. ! E [T WINGWALL & APRON )
FLoop | {1.976 () 40.173-(4)-0.850 § { REE B.II-T) &9
SECTION | COST TOTAL COST
(@) x (D2 i éé + 63 ) ) -
TOTAL _ COST @ COST ( ai
(@+E+ 6 +ED) {6 + +@: ~
5} BENEFIT Q) ECONOM!C INDICATOR
‘B %02%3'35".““ i & TOTAL CONSTRUCTION cOST (€3 +@D 1 63
srarFe | CREE BB g & gconomIc €oST (&) x 0.831) &3
BENEFIT [ BENEFIT 49 ' -
8/C RATIO (6376
(@ @1 .
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BRIDGE | 10.066 x 83-0000351 x(@) IRR ¢ RER 8.I1-13 }
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B.II-1 AADT

Obtain from Chart below.
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Apply B.I-1.

Proposed Structure Type

Apply B.I-2.

Road Consiruction Cost

Apply B.I1-3.

Slope Protection Cost

Apply B.I1-4.

Additional Cost for Flood Section

Apply B.I-5.

Structure Cost

Apply B.I-6,

B-156



B-II“S

Tratfic Benefit.
Equation : TRB = TRBu-LS

where , TRB = traffic benefit, in Mp

' TRBu= unit traffic benefit, in Mp/km,
. " .given in Chart below
Ls = subsection length, in km

Selection of Chart for est1mat1ng unit traffic benefit *TRBu"
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Chart for estimating unit traffic benefit ﬁTRBu"
for Population Distribution Pattern - A
{ Gradually Decreasing Pattern ) ‘
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Chart for estimating unit traffic benefit "TRBu"
for Population Distribution Pattern - B
{ Evenly Distributing Pattern )
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Chart for estimating unit traffic beneflt YTRBu"
for Populatlon Pistribution Pattern - C
{( Tip Concentration Pattern 2 : '
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B, IT-9 Bridge Benefit

Equation : BRB
BRBu

H B

where , BRB
BRBu
Lb

H oo f

=3
j=r)
o
=
1]

VEH =

B.11-10 Development Benef

Eguation : bVB
Equation : DVB

il i

where , DVB
DVBu
Ck _
At
Pt
Lt
Ls -

LR O T | I A T I |

Constant "k"
Existing Surface
Type and Conditio

et = oy e e R e

Paved - Bad

Paved - Very Bad

Gravel- Good/Fair

Gravel- Bad

Gravel- Very Bad

Earth - Bad

Earth - Very Bad

Any ~ Impassabl
Non-exist

BRBu-Lb :
0.0660+-TRPu-0,000351 VE

bridge benefit, in Mp

unit bridge benefit, in Mp/m
bridge length, ia m

unit traffie benefit, in Mp/Kkm,
obtained from B.II-8

AADT, in wveh

it

DVBu-Ls - .
Kk+0.007661-AL/Lt-0.000133-Pt/Lt

development benefit, in Mp

unit development benefit,in Mp/km
constant, given in Table below

total cultivated area within RIA, in ha
total population within RIA, in person

“total road length, in Kkm

subsection length, in Km

ot o Ty e = w T t = by Tt R e men = mw E me e Ak A e -

H Terrain
N e e e
i Flat Rolling Mountain's
e e e e e e
! 756 .680 1.340
' 331 .2566 915
i -~1.514 ~1.589 -.930
! ~,099 174 485
H 706 .631 1.291
H 3566 .281 940
! 756 .681 1.341
e/
‘g | 836 L7611 1.421

e g e e T e m e A e o M Ry e A o Al B P T i Al mw v e e —
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B.I1i~11 Maintenance Cost Savings

Apply B.I-9.

B.11I-12 B/C Ratio
TB/EC

Egquatiocn : BC =
TB = THRB+BRB+DVB+MCS
EC = 0.831-TC
TC = RCC+SPC+FSC+STC

where , BC = B/C Ratio )

TB = total benefit, in Mp .
EC = economic total cost, in HMp
TC = total ¢ast, in Mp-
TRB = traffic benefit, in Mp
BRB = bridge benefit, in Mp
DVB = development benefit, in Mp
MCS = maintenance cost savings, in Mp
RCC = roeoad construction cost, in Mp
SPC = slope protection cost, in Mp
FSC = additional cost for flocd section, in Mp
3TC = structure cost, in Mp

B.II-13 Internal Rate of Return (IRR)

Apply B.I-11.
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