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PROJECT EVALUATION WORKSHEET ( TRAFFIC PROJECT)

i) ROAD NAME AND CLASS _ ' 2) AADT
NAME OF ROAD ' - LIGHT VEHICLE (CAR/VAN/JEEPNEY } VEH. * NUMBERS OF YEARS n=
: . Z 1. ' 2 TO THE OPENING YEAR
PROVINGE : { PROVINCE GROUP - ¢ ) # O | HEAVY VERICLE (8US/TRUCK) ver [ v | 5%
FUNCTIONAL CLASSIFICATION E"‘ o WY 1 AADT IN OPENING YEAR (3)
d [+}
Ree CAPTER 2) i. PRIMARY MAJOR 2. SECONDARY MAJOR 3. COLLEGTOR 4. FEEDER TOTAL VEH! 100 % (Dx 1.03™)
31 PROPOSED IMPROVEMENT AND COST (ROAD) : : 41 PROPOSED IMPROVEMENT AND COST {(STRUCTURE)
; "No. TOTAL SUBSECTION KO. WHERE THE STRUCTURE , TOTAL
SUBSECTION NO. 5 'S LOSATED
: a EXISTING TYFE :
LENGTH OF SUBSECTION (kM) {FORD/ SPILLWAY/ TYMBER /BAILEY/OTHER)
EXISTING SURFACE TYPE . - PROPOSED TYPE (REF. ©.1-2)
{ FAVED/GRAVEL 7 EARTR) (2-BR/|-BR /2-SW/I-SW/-RCBC/ 2-RCBC)
EXISTING SURFAGE GONDITION 5. ol
(GOOD/ FAIR/ BAD /VERY BAD) NO. OF LANES
TERRAIN ' 2l
{FLAT/ROLLING /MOUNTAINOUS ) LENGTH (M} 7 @)
- NO. OF SPANS
5
v | siopg | FUT SLOPE LEROTH (M) & N T A O ) @
=& PROTECTION ' UNIT COST/N
34 EMBANKMENT SLOPE (6) SUPER |  (REF. €161 @)
Sk LENGTH () “
wd . O o STRUCTURE[ COST . - 2
52| rLopp | FLOOD DEPTH M) b : 1&xEn)
SECTION | “FLGOD SECTION -1 UNIT COST/EAGH @5}
| LereTH (M) @ | 3 |aeurmeny RS CIce)
TYPE (PGC/AC/BNP/GRAVEL) e (E9x'2) &9
{REF. €.1-1) & '
& UNIT COST/EAGH
CARRIAGEWAY WIDTH (M) O & /EA @)
PN et i o PIER [ REE . C.I-8)
a . C.
@ [SHOULGER WIDTH (M o i) @)
2ir| (REF €.I-1} TOTAL_COST
O @
€ [T TOTAL WiDTH T3] D t £3169169 )
(@+2:00) NO, OF LANES
TVPE OF IMPROVERENT RENAD,/ IMNPR.7 . .
WIDENING /NEW CONST.} (REF, C.1-1) b [<h)
LENGTH {M)
UNIT COST/6M. 5 e
{REF. €1-3) Jle UNIT COST/M @y
ROAD COST ® [ { REF. €.1-6)
@ | E
BLOTIE & |7 cosT e
UNIT COST/M (1) 8 {@DxE )
- cut {REE_C.1-4) I-CELL OR 2-CELL
B SLOPE | COST (s
. LENGTH (M)
z | SLOPE (@G : LUSUALLY(iID$3.0) &
~ [PHOTECYION UNIT COST/M (6} UHIT COST/ W &4
EMBANK | (REE C.I-4) O I T -
- p 2. (REF c.I1-6)
P SLOPE | COST (©) o &2 COST a5
o - 1@x(En RS
o x| = (&= 63
UNIT COST /KM, [ = | WINGWALL & AFRON &
;’é.g:;n (1.976-®+o.|73-®-o.350b 2 { REF, C.1-6) 5
COST 19 © | TorAL cosT
1@ (E) - (39465 ) Y
TOTAL COST 2 COST _{ M) i =8
(@D+EH DS < (é-ﬁ-@é@ } e
5) BENEFIT : ' 6) ECONOMIC INDICATOR
: NING YE 3 ; -
f&,ST, N OPE AR © TOTAL GONSTRUCTION GOST (&+&) @'
Y VE A ) ]
Clp i T WEAVY VEHIGLES & ECONOMIC COST (@D x 0.831) 4s
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(G + &1 & B/C RATIO tGd s 691
CONSTANT %" &o;
( BEF, ©.1-7 1 IRR { REF, €.I -11}
TRAFFIC | UNIT BENEFIT/XM/VEH. Qi)
BENEFIT { ({40 +0.000036 x(2))
+ BENEFIT @2 T) _COMMENT
- (@Dx@)2(@)1
" UNIT BENEFIT/ M/VEH, @
w BRIDGE ( 0.086 x @) - 0.00035] )
BENEFIT [ BENEFIT. @)
= (63323
W[ patNTE- | UNIT BEREFIT/ KM @5
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cosT E )
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Proposed Pavement Type

Select from Table below,

it B R G e e S b i B e PP WAL R len s Eu i Sed e Gl et M LR St b pn R BEn BoA ek G e M A BT E B fr TS AL R ML A Y A EL A A MR R AU L ma s S Om e e e e

Road i AADT in | Pavement | Carri-'J Shoulder Width (m)
Class i Opening Type | ageway |=———r s e —
| Year H 1)iwidth(m)! Flat Rall'g Mount
—————————— I——-w—w-----———}-—--au.—-v——-—--——-f«--—-——-—-————}——-—-—----—-——----—--——--—-—--—-—
| Over 2000 | PCC N 6.7 i 3.0 2.0 1.5

| 1 1000-2000 1 PCC 31 6.7 | 2.5 1.5 1.0
Primary {  400-1000 1 AC 3 6.7 | 2.0 1.5 1.0
Major ' 200- 460 | BMP .233)1 6.0 | 2.0 1.5 1.0
I 100~ 200 .1 BMP 2)3)1 6.0 i 1.5 1.0 0.5

{ Below 100 ! Gravel i 6.0 H 1.5 1.0 0.5
il e el I ettt frmm s L e i e
| Over 2000 | PCC 3)! 6.7 = 2.5 1.5 1.0
Secondary | 1000-2006 | FCC 3! 6.0 | 2.5 1.5 1.0
Majar P 400-1000 | AC 3t 6.0 ! 2.0 1.5 1.0

! 200~ 400 | BMP 2)3)! 6.0 i 1.5 1.0 1.0

! Below 200 | Gravel ! 6.0 | 1.0 0.5 0.6
—————————— e ettt B B B e it
-] Over 4001 AC 3yt 6,0 ! 1.5 1.0 1.0
Collector + 200~ 400 | BMP 23331 6.0 L 1.5 1.0 1.0
| 50-.200 | Gravel i 6.0 H 1.0 0.5 0.5

t Below 50 | Gravel I 4.0 i 1.0 0.5 0.5
- - —— {___-----. ————— R et L el el e R T
: . P Over 400 .1 AC 3yl 6.0 | 1.5 1.0 0.5
Feeder i 200- 400.1 BMP 23331 6.0 H 1.0 0.5 0.5
| 50- 200 | Gravel boo4.0 0 1.0 6.5 0.5

| Below 50 -1 Gravel i 4.0 ! 0.5 0.5 0.5

e v e v g = e A T hek mm et B e wee m mm EE Rk i e et Ao b e e e A b e e R L M R e e M L B e R A M e e vm ww bw me

Note 1) Where existing pavement type is superior to the one po-
-posed.-above, use eXxisting iype. .

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

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

Type of Improvement

Existing ! Existing i Existing i Type
Surface { Surface | Carriageway | of

Type i Condition | ¥Widtih i Iimprovement
Standard ! Good/Fair ! Standard ' -

. or ! Good/Fair ! Substandard | Widening
Superior i Bad/Very bad | any } Rehabilitation
————————————— R e el B B e e
Substandard | Good/Fair ' any ! Improvement-2
or i Bad/Very bad | any } Improvement-1

i H

Non-existing! Impassable New Construction

e e e o ok bk m m e L o 4w o T W SR LR L e e T Em AL e W e Ew Em m Me e r b e S mp e mm LR e T WE R Fs S A mm e v m R WY v r



Pfoposed Jtruct

Select from Tab

ure Type

le below.

o nm A M e e e e e T A W WL L W WA e Tt A WA T M . e e W A = W% T T E R dmm e ey e ME G Ak mm e Y R bl LR A e R A e e e e

O e ]

L e e L TR R

g

Bt A A e M = T me e e e e mm e s ma e W Ak e o mmr e gos WS L M EA A A e R AR e e am R R N Ay —

Primary Major
Secondary Major

2-lane Brigde
{2-BR)

2-lane Bridge
(2-BR) '

2-lane Bridge
(2~BR)

2-lane ‘Bridge
(2-BR>

Collector

Feeder
Carriageway | _
width of ! 1-lane Spillway
approach | (1-SW)
road 4.0'm !} T
Carriageway |
width of } 2-lane Spillway
approach Vo (2-8W)
road 6.0 m | =

et e T = i o et b drm e e ek . EL Ak —m mer e e ww m —

AADT < 200 | i-lane Bridge
I (1-BR)

AADT > 200 | 2-lane Bridge
{ (2-~BR)

AADT < 300 | -

AADT > -300 2-lane Bridge

i
i (2-BR)

e - e e e Ay = e e ey g T am mn map —pt v = A hma s o A = mm mam e bie e e ey e b = = mm e B bk e et 4y = = = = v . ——

Use RCBC
pography

Note

instead of bridge

is suitable.

where length is short and to-



¢.]1-3 Road Construction Cost

Equation : RCC

where , RCC

Unit road construction cost "RCCu",

e e e i e b s A A s 1k — n A e Y 4= T e e A A D $40 e e Ak 4 A et A B AR B R 3 T A R s T A N ) e A e e o ok A A A 7 R RS e e R

RCCu=

Ls

= RCCu-Ls

given in Table below

Type | Proposed ! Carriage~
of { Pavement ! way Width
Improvement | Type i (m}
R L L L LT P R e t ___________
{ H
I I 4.0
{ I
H jummme e ———
{ I
{ l
H i 6.0
| H
i l
} [ m
! PCC H
i !
H } 6.7
i i
{ 1
i o
{ H
l i
Rehabilita- | | Widening
: | |
tion/ { l
e i |
Improvement/{ |
H | 4.0
Widening i |
| Jmmrm =
| |
| |
i l 6.0
H I :
| i
| e
H - AC {
| H
| H 6.7
1 H
| H
| e
|
I .
i Widening
i
|

Shoulder - i
Width 1

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

subsection length, in km

in Mp/km

2,050 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 -
1.909 2.516
2.098 Z

- 2.782
2.3064 ?2.858
2.785 -

- 3,369
2.867 3,483
3.172 -

- 0.907
0.944 1.478
1.416 -

~— gontinued --



Unit road congtruction cost "RCCu", in Mp/km (dontinued)'

Type I Proposed | Carriage— | Shoulder | ~: .. Terrain :
of | Pavement | way Width [ Width [ = e e m e e e
Improvement | Type i (m» . | {m) ! Flat Rolling  Mountain's
____________ T Ll L e s e el TP
f v i 0.5 i - 1.334 1.650
{ t 4.0 | 1.0 )} 1,199 1.769 -
I | b 1.8 4 1.237 - -
! L ek R fommm e J oo s
{ ! i 0.5 I - 1.818 2.350
{ i 6.0 ! 1.0 i 1.690 2.084 2.418
l BMP H | 1.5 H 1.744 2.398 -
! | 4 2.9 i 1.978 - -
| | = e e frmrrmm—— frm e et e = s
Rehabilita--| A f 0.5 i - 0.714 0.879
- i { Widening | 1.0 H 0.692 0,842 1,388
tion/ - I ! 1.5 - I 0.680 - -
= i | | ‘2.0 H 0.668 - -
Improvement/}|-——-v=w==== ommm s jrmmmmmm—aa jommeem s e r et e s r e — e ———
. ! ; 4.0 i 0.5 | 0.482 0.511 0.601
Widening l H it 1.0 N 0.526 - -
! R it fmsdmrmmm e ] —m e e
i Gravel | | 0.5 ! - 0.965 1.321
| I H 6.0 | 1.0 H 0.714 1.013 1.510
! ! : 1 1.8 ! 0.823 1.045 -
! ! 1 2.0 I 0.896 - -
[==mommm——— R it Jmmmm e J e e e
i t 4.0 | any i 1.048 1.048 1.048
| Overlay 1 6.0 | any i 1.325 1.328 1.32%
! I 6.7 H any I 1.5056 1.505 1.505
i i H 1.0 H - - 4.184
H f 6.0 | 1.5 { - 3.79¢0 -
| I 1 2,0 ! 3.534 -
| H ! ‘2.8 ! 3.73%9 -
i PCC | mmmne —————— R e ata et R DL L L,
} i I 1.0 1 - - 4,434
H | ! 1.5 i - 4,040 5.064
i | 6.7 | 2.0 | 3.781 4,618 -
H 1 | 2.5 | 3.989 - -
! I ! 3.0 | 4.152 - -
R e e [emm o e ———————
! t i 0.5 ] - - 3.228
| | !1.0 } - 2,900 - 3,863
H 1 6.0 ! 1.5 | 2.920 3.484 -
! | ; 2.0 4 3.346 -
! | I 2.8 “t 3.630 -
New H AC |mmmmmmm [oor e ——— fme e s e e
{ ] i i 1.0 | - - 4,072
Construc- | { t i.5 ! - 3.680 4.712
) i 6.7 ' 2.0 } 3.552 4,281 -
tion I t ! 255 ! 3.808 - -
H | f 3.0 i 4,007 - -
R ittt | = R [ e e e e
} t 4,0 ! 0.5 t - 1.634 1.815
H | H 1.0 | 1.334 - -
H | o - e b T Rt e D e L
H BMP I : [ 0.5 i - 2.197 2.637
i ! 6.0 ! 1.0 1 2.193 2.758 3.250
| ! i +1.5 H 2.598 2.846 -
1 3 H 2.0 H 2.684 - -
fmmm e fommm e R f
{ | 4.0 ! 0.5 ! 0.536 0.611 0.713
H | H 1.0 | 0.643 - -
I  Gravel | e [ mmmnn [t et e ————— -
| 1 1 0.5 | - 1.637 2.003
| | 6.0 | 1.0 i 1.430 1.772 -
i i | 1.5 H 1.5653 - -



C.I-4 Slope Protection Costi

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

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

‘where , SPC
SPCC
SPCE

nu %

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

Unit cost for slope pratectidn "SPCCu","SPCEu", in Mp/m

S i 4 LL me e e b G4 B R = UL Ll W W e e e Sm ma mm T P v e b 4 A ML ST M AT SR o o Al eA e T e e A A Am A ma

Item i Unit Cost

—————————————— e et |
Cut Slope Protection *5pPCecu” ! 0.0253
4 0.0275

Embankment Slope Protection "SPCEu"

C.I-5 Additional Cost for Fload Section

Equation : FSC = FSCu-Lf
FSCu= 1.976+Df+0.173-Wr-0.8500

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

FS8Cu= unit additional cost for flood section, in Mp/km
Lf = lengih of flood section, in km

Df = flood depth, in m

Wr = road width, in m



C.I-6 Structure Cost
BRC+SWC+BCC

]

Equation : STC _
§8u-Lgs+ABu-Nab+PRu-Npr

BRC =
SWC = SWu-Lsw

BCC BCu°Lbc+WH_

where , STC structure cost, in Mp -

BRC = bridge cost, 'in Mp
SWC = spillway cost, in Mp
BCC = RCBC cost, in Mp
8Su = unit cost of superstructure, in Mp/m,
o given in Table below
ABu = unit cost of abutment, in Mp/each,
' given in Table below
PRu = unit cost of pier, in Mp/each,
given in Table below
1.ss = length of superstructure, in m
Nab = number of abutments -
Npr = number of piers '
SWu = unit cost of spillway, in Mp/m,
given in Table below :
Lsw = length of spillway, in m : e
BCu = unit cost of RCBC, in Mp/m,given in Table below
Lbec = length of RCBC, in m,
usually road width plus 3.0 m _
WW = cost for wingwall and apron, in Mp/set(both

gsides total), given in Table below

Unit cost "SSu","ABu","PRu", "SWu","BCu", "WH"

e e e e e = e e e aae o ek T Yo e 2 h mm = = A T T = = = o T . i = - S = e e o A

Superstructure "SSu"
Abutment "ABu"
Pier “PRu'"

e e i b i e o o em e e e

0.0478 Mp/m
"'0.83630 Mp/each
0.31356 Mp/each

A e T e we T ae A s

0.0357 Mp/m

e o T = o am m— — e laa i

Superstructure "SSu"

1
]
1
]
1)
i
1
i
1
1
'
1
1
H
i Pier U“PRu"
! ,
:
1
1
}
]
1
1
]
;
)
I

l1-lane Bridge Abutment - "ABu' ~.0.2530 Mp/each
0.2200 Mp/each
2-lane Spillway Spillway "SWu 0.0182 Mp/m
l1~lane Spillway Spiliway "SWu" 0.0132 Mp/m
l-cell RCBC RCBC . “BCu" 0.0227 Mp/m
Wingwall/Apron "WW " 0.1452 Mp/set
0.0396 Mp/m

2-cell RCRBC i RCBC "BCu"
| Wingwall/Apron "WW "



Equation

‘where

Constant

Proposed
FPavemrnt
Type

BMP/DBST

Equation

where

C.1-7 Traffic Benefit

€C.1-8 Bridge Benefit

. 00408
.01331
.00592
00644
01423
.01162
.02276

+ TRB = TRBu-:Ls-:VEH
TRBu= k+0.000036-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
Hkli
! Existing Surface ! Terrain
| Type and Condition Il--—-=---rrmoeeemm—ne—oe—
1 H Flat Rolling
i'._ ____________________ g _____________________
| Paved - Bad | 00529 00470
| Paved - Yery Bad | 01452 01392
I Gravel- Good/Fair ! 00713 00653
| Gravel- Bad | 00765 007056
! Gravel- Yery Bad ! 01544 01484
|} Earth - Bad i 01283 01224
| Earth ~ Very Bad } 02397 .02338
e e e e — e e
i Paved - Bad | 00420 .00361
{ Paved - Very Bad H 01343 .01284
| Gravel- Good/Fair I 00604 .00545
! Gravel- Bad i 00656 .00597
| Gravel- Very Bad | 01435 .01376
! Earth - Bad 1 01174 .01115
{ Earth - Very Bad - H 02288 .02229
fm e e m e e e
i Gravel- Bad | 00467 00408
! Gravel- Very Bad i 01246 01187
| BEarth - Bad i 00986 00926
i Earth - Very Bad i 02099 02040
BRB = BRBu-Lb-VEH
BRBu= 0.0660:TRBu-0.000351
, BRB = bridge benefit, in Mp
. BRBu= unit bridge benefit, in Mp/m/veh
ILb = bridge length, in m
VEH = AADT, in veh _
TRBu= unit traffic benefit, in Mp/km/veh,

obtained from C.I-7



C.I-9

Maintenance Cost Savings

Equation : MCS = MCSu-Ls

where , MCS =_maintenance cost savings, in Mp
MCSu= unit maintenance cost savings,

given in Chart

below:

Ls = subsection length, in km

in Mp/km,

Chart for eétimating'unit maintanance cost savings "MCSu"
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C.I-10

B/C Ratio

Equation

Where

]

=2
Q
I

o]
lp]
o on

=3
nnuun

.TRB;
BRB=

MCS8=
RCC=
SPC=
FSC=
STC=

TB/EC
TRB+BRB+MCS
0.831-TC
RCC+B3PC+FSC+S8TC

B/C ratio

taotal benefit, in Mp

economic total cost, in Mp
total cost, in Mp

traffic benefit, in Mp

bridge benefit, in Mp

maintenance cost savings,.in Mp
road construction cost, in Mp
siope protection cost, in Mp
additional cost for flood sectioen,
structure cost, in Mp

c-11

in Mp



cC.1-11

'Internal Rate of Return (IRRK)

Obtain from Chart below.

30
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o
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‘o Proposed Pavement Type| =%
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B/C Ratio
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1) ROAD NAME AND CLASS

PROJECT EVALUATION WORKSHEET (DEVELOPMENT PROJECT)

2) SOCIO - ECONOMIC DATA AND AADT

NAME OF ROAD _ ‘ POPULATION WITHIR R1A : Pt | TOTAL ROAD LENGTH: Lt |& KM ;"G ¢ ‘é)} (5)
| - CULTIVATED AREA 2 At/Lt 4 AADT
PROVINCE | BROVINGE GROUP - G} WITHIN R1A @ At ® RA (@ /ian ) (REF, C.IL- 1) ©

FUNCTIONAL CLASSIFICATION
{REF. CHAPTER 2}

[. PRIMARY MAJOR 2, SECONDARY MAJOR . 3., COLLECTOR 4, FEEDER

POPULATION DISTRIBUTION
PATTERN

A . GRADUALLY DECREASING

B: EVENé.Y DISTRIBUTIN®
N

PATTERN PATTER

C 3 TIP GONGENTRATION

PATTERN

4} PROPOSED IMPROVEMENT AND COST (STRUCTURE)

3) PROPOSED IMPROVEMENT AND COST {ROAD]
; SUBSECTION NO. WHERE THE STRUGTURE .
SUBSEGTION NO, TOTAL 'S LoCATED : ToTAL
: 3 EXISTING TYPE
LENGTH OF SUBSECTION (KM) @ g { FORD/ SPILLWAY /TIMBER/ BAILEY/ OTHER )
EXISTING SURFACE TYPE PROPOSED TYPE {REF. C.II-31
{ PAVED /GRAVEL 7EARTH /NONE) {2-BR/ [-BR/2-SW/ |-SW/1-RCBC /2-RCBC)
EXISTING SURFACE GONDITION —
{800D/FAIR/BAD/ VERY BAD/IMPASSABLE) NO. OF LANES
TERRAIN ) i
{FLAT /ROLLING / MOUNTAINOUS }- LENGTH (M) 2
5 NO, OF SPANS €3

| siopg | GUT SLOPE LENGTH (M) (@) 720 & ROUND } .

Z PROTECTION[ ' UNIT COST/M g
g [T BT SR ® il | e [ R, 8
G STRUCTURE| cOST &)
SE © (6 x )

SUIl pioop | FLOOD DEPTH (M) ol -
| SECTION FLOOD SECTION @ - % :JgIETf’-'CgST{%CIH
LENGTH ) e | 2 | aurwent [REE -
TYPE (PCC/AC/BMP/GRAVEL ) A tegxz) _ @i
{ REF. C.II-2 ) S _ UNIT COST/EACH Goj
ot | CARRIAGEWAY WIDTH (M) [B) {REE C.IT-7)
WZ| { REF C.II-2) PIER ,
nu COST @
X[ SHOULDER WIDTH (M) ® (60 x{Ey -1
ouwl [REE C.Il-21 T%AL ¢OST 62
& 2 [TTOTAL WIDTH (M) (ep+@3 B0
(@+2x@) NO. OF LANES '
TYPE OF IMPROVEMENT (REHAB./IMPR/ . i
WIDENING/NEW CONST.) {REF, ¢.11-2} ; LENGTH 1) @
URIT COST/KM, {is a3 :
[ REF. ©.[1-4) o | € ] UNIT cosT/M Gl
ROAD & | 2 | (REF. C.II-7)
CoST 1% e
oMol 1Y @
UNIT COST/M, (i74 -
Y curt {REF.C.IL- 5 ) I-CELL OR 2-CELL
SLOPE cosT

= : LENGTH (M) S}

=1 store (D« (®) tusuALLY (M+3.0) &

t. |PROTECTION URIT cOST/ M. (9) o o | UNIT COST/M &7

» EMBANK ) IREF C 1-5} & ® [z ]a {REF, C.II-7}

o SLOPE cosT o o ST 6]

o (@ = (@) e | B " ('% x &89 &

UNIT COST/KM. D | WINGWALL & APRON g
FLOOD (1,976 () 10.173-(9)-0.850 ) S | AREF C.II-7)
SECTION [ COST TOTAL COST
o @) €] (635 69 ©
TQTAL__ COST %) COST {M:Pr) i
(G%)+@+@+€%: e () +G8 + @D )
5) BENEFIT 6) ECONOMIC INDICATOR
?gg’g%;'f"ﬁﬂ fm) & TOTAL CONSTRUCTION COST (&3 + @) @F
UNIT BENEFIT/ KH. -
TRAFFE | (REE C.11-8) @) ECONOMIC CosT (&) x 0.831) &)
BEHEFT :’%‘i"é, @1 B/C RATIO (& &
UNIT SENEFIT /KM, @) i
BRIDGE | (0.086 1000351 x(E) - IRR t REF C.I1-13)

+ | BENEFIT BENEFIT

- (@5 x @3}

w CONSTANT K" 7) COMMENT

w { REF. ©.I[-10

z DEV'T | UNIT BENEF

BENEFIT | (K+0.001116x(4)-0.000077x(5)

w B EFb'S )

® { x{7})

MAINTE- | UNIT BENEFIT/KM. (%)

NANCE {REF. €.Ii-11)

COST I
SAVINGS f' %%Ef‘é, &)
TOTAL BENEFIT
6D+ 69 + gg +E))

S A% 2 -







C.I1I-1 AADT

Obtain from Chart below.
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AADT
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LII-2

LI11-3

LA1-4

LII-5

LIl

!
<

Proposed Pavement Type

Apply C.i-1,

PropcsedVStructure.Type

Apply C.1-2.

Rpad Construction Cost

Apply C.1-3.

Slope Protection Cost

Apply C.I-4.

Additional! Cost for Flood Section

Apply C;I-5.

Structure Cost

Apply C.1-6.



C,.I1I-8 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 km

Selection of Chart for estimating unit traffic benefit "TRBu"

e mm mas ey e e el Sk e M vom e ok B W E M M T YT W S ML WA e M M mm e e g e P RN A S e i P R R R e e me e A R A

Population Distffbution Pattern J--m-cwer—om e
' : : ' o AADT i Population

""“""'-‘-"-—"-“‘.‘—7“"———'f—____"___"'".’ “““““ : ——————————— R

A : Gradually Decreasing Pattern i Fig. A-1 | Fig. A-2

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

C : Tip:ConcentratiOn'Pattern i Fig. C-1 }  Fig. C-2



Chart for estimating unit traffic benefit "TRBu"
for Population Distribution Pattern - A
( Gradually Decreasing Pattern )

in. Mp/Xm

Traffic Benefit "TRBu"™,

tnit

Unit Traffie Benefit "TRBu",

3.

in ?;s-p/km

1.0

Figure A-2 "“TRBu" Based on Population

C-17
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Chart for estimating unit traffic benefit "TRBu"
for Population Distribution Pattern - B
( Evenly Distributing Pattern )

3.0. i | - 7 A / Y o
. P o ot o
4 mmmin, | e
o Pailern-ﬂ /. FYpe apjf [Conditipn y I
ko] / . . J
Tyt . - o
E ‘I’ leb .'_‘ o P
x @ LA n%‘bf o Q-". Q’S
53 2% VG S
[ R el ﬂ‘; ,_? Q"
) N et AR
2.0 R T w5 e o
& |9 Bt =

///j§/§’

Unit Traffic Benefit “"TRBu™,

Unit Traffic Benefit "TRBu",

1.0
0 40 80 120 160 200
AADT
Figure B-1 "TRBu" Based on AADT
20 Popul Lion ’ ”
opula an 4 1
Distributlon B 1“““3’ 2“r§a°i ! .
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= R - a"
2.0 P L
. eg
DT
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o 4,000 8,000 12,000 16,000 20,000
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Figure B-2 "TRBu" Based on Population



Chart for estimating unit traffic benefit:"TRBu"
for Population Disiribution Pattern - C . -
( Tip Concentration Pattern ) :

In Mp/km

Unit Traffic¢ Benefjt "TRBu",

in Mg/ km

Unit Traffic Berefit “TRBu-,

] / C A Existl

Population within RiA

Figure C-2 "TRBu" Based on Population

. l : R ng Sorf
Population . ’;. VR Type:and Cond
Disleibullon J ot )
n~C’ of T Sy
.Palitern Pl LY
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1.0 i
P 40 : BO 120 166
AADT
Figure C-1 "TRBu" Based on AADT
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. Distiribution j /S | Existilg Surfape . -
Pattern-C i . Type afd Condiftion -
’ * -
s ! - .
2.0
1.0 -
~(.‘-1'&\.reI:1EI.m:l
Paved-Very Bad
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20,000



C.11-9 Bridge Benefit

Equation : BRB = BRBu-Lb

imon

BRBu= 0.0660-TRBu-0.,000351+VEH
where , BRB = bridge benefit, in Mp
BRBu= unit bridge benefit, in Mp/m
Ly = bridge length, in m
TRBu= unit traffic benefit, in Mp/km,
obtained from C.I11-8
VEH = AADT, in veh

C.I11-10 Development Benefii

DVBu-Ls - '

. Eguation : DVB |
kK+0.001116+At/Lt-0.000077 -Pt/Lt

Equation : DVB

o

where , DVB = development benefit, in Mp

DVBu=z unit development benefit,in Mp/km

k- = constant, Ziven in Table below

At = total cultivated area within RIA, in ha
Pt = total population within RIA, in person
Lt = total road length, in km

1. = subsection length, in km

Constant “k*

Existing Surface ! Terrain
Type and Condition f|---~v---r—r—--r—vom—mmmmm o
i Flat Rolling Mountain's

Paved ~ Bad ! 1833 1250 0612
Paved - Very Bad i 1979 1296 0658
Gravel- Good/Fair : L2060 1377 0739
Gravel- Bad | . 1875 .1292 .0654
Gravel- Yery Bad | 2066 1383 0745
Earth - Bad i 0827 0144 ~.0494
Earth - Very Bad i 0001 -.0682 -,1320
Any - Impassable/ |

Non-exist'tg ! 2410 1727 1089

c -20



C.II-11 Maintenance Cost Savings

Apply C.I-9.

C.11-12 B/C Ratio

Equation : BC = TB/EC

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

where , BC = B/C Ratio
TR = total bhenefit, in Mp
EC = economic total cost, in Mp
TC = total cost, in Mp
TRB = traffic benefit, in Mp
BRB = bridge benefit, in Mp
DVB = development benefit, in Mp
MCS = maintenance cost savings, in Mp
RCC = road construction cost, in Mp
SPC = glope protection cost, in Mp
KSC = additional cost for flood section, in Mp
STC = structure cost, in Mp

C.11-13 Internal Rate of Return (IRI)

Apply C.I-11.
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1) ROAD NAME AND CLASS

PROJECT EVALUATION WORKSHEET

2) AADT

( TRAFFIC PROJECT )

'NAME OF ROAD . LIGHT VEHICLE { CAR/VAN/JEEPNEY } VEH, “h NUMBERS OF YEARS n=
Er 2 TO THE OPENING YEAR
PROVINCE { PROVINGE GROUP - D } wa HEAVY VEHIGLE (BUS /TRUCK) ven [ % | 5%
: ' o o) S8 1 AADT IN OPENING YEAR ®
FUNCTIONAL CLASSIFICATION |. PRIMARY MAJOR 2. SECONDARY MAJOR 3. COLLECTOR 4. FEEDER & TOTAL VEH| 100w |© t{(Dx1.037)
(REF, CHAPTER 2}
3] PROPOSED IMPROVEMENT AND COST {(ROAD) 4) PROPOSED IMPROVEMENT AND COST {QTRUCTURE)
SUBSECTION NO. WHERE THE STRUCTURE
SUBSECTION NO. TOTAL 1S LOCATED TaTAL
- - @) EXISTING TYPE
LENGTH OF SUBSECTION (KM} - {FORD/ SPILLWAY/ TIMBER /BAILEY/ OTHER)
PROFOSED TYPE {REF, p.I-2)
EXISTING SURFACE TYPE : e _
{PAVED/GRAVEL YEARTH) 2-BR/1-BR/ 2-SW/ 1-SW/1-RCBC/2-RCBE)
EXISTING SURFACE GCONDITION NO. OF LANES :
{GOOD/ FAIR/ BAD/ VERY BAD) :
TERRAIN LENGTH (M) @
{FLAT 7 ROLLING /MOUNTA INOUS ) B
& NO. OF SPANS &
CUT SLOPE LENGTH (M) { €D/ 20 B ROUND )
£| SLoPx . URIT COST7M
g4 PROTECTION| EMBANKMENT SLOPE ) y SUPER {REF. D.1-6)
Gk LENBTH My ® STRUCTURE[ GOST : @1
Su FLOOD DEPTH wm @ o (@ x e
&1 fLoop P UNIT COST/EACH
SEGTION | FLOOD SECTION = 18 - {REF D.I-6)
LENGTH (M) o | ® [MCUTHENT egeT &\
TYPE (PCC/AC/BNP/GRAVEL) . (€3x2)
{ REF. D.1-1) @ UNIT COST/EACH &)
CARRIAGEWAY WIBTH (M) (8) 2 PIER {RER D.I-6}
Ok | (REF. D.1-1} CO5T @;I
ol [ SHOULDER WIDYH (M) io &R EB- 11
oOx
Sig| (REF. D.I-1) . TOTAL_COST 3|
23 [ ToTAL WIDTH T @  €31ER¢
@+2:00) NO. OF LANES
TYPE OF INPROVEMENT (REHAD./ \MPR./ N
WIDENING /NEW CONST.} (REF. D.3-1) c;t LENGTH . (M} @
UNIT COST/KM. = ' -
{REF. D r‘-::‘ ® 3. 1% | URIT CosT/M [
ROAD cosT E | £ | (REF. D.1-6) 5
(® t | cost @&
(@@ g | 169260
UNIT COST/M (i)
— cut {REE D.I-4) i- CELL OR 2-CELL
¢ SLOPE | COST [© LENGTH (M}
£ | SLoPE @GN {UsUALLY (1D +3.0 ) @
~ |PROTECTION UNIT COST/M  (j&) o UKRIT COST/M
- EMBANK | (REE_D.1-4) = | T £ | (REF. 0.1-6}
SLOPE [ COST [ . © COSY
1% (4]
S (@@ oz 8| s &l
UNIT COBT /7K M. (8) | & 7 WIRGWALL a APRON [eZ::
FLOOL (1.976-(7)+0.173-()-0.850) o | (REFE D.1-8)
SECTION | COST (i9) © | ToTAL_ COST a2
(@x(8)) 55 € (o) ' 29
TOTAL CRST ST _(HT")
{@HEHDHE) (ED+EB+ED )
5) BENEFIT 6) ECONOMIC INDICATOR _
(Ag"} IN OPERING YEAR @) TOTAL CONSTRUCTION GoOST { (O+@) as
(PERCENT HEAVY VEHICLES &y ECONOMIC COST (49 x 0.B3l) @)
BRIOGE LENGTH (M} @ B/C RATIO (@@
(&)t G0 ) @/ ®
CONSTANT "k ad
t [ REF: D.1-11)
{ REF, D.I-7) RR b1
TRAFFIC [ UNIT BENEFIT/KM/VEH. @i)
BENEFIT | ({0
" BENEFIT @2} -T) COMMENT
- (@Dx@)x 3}
e URIT BENEFIT/M/VER. (3]
w | BRIDGE | (0.066 x ) - 0.000851)
BEHEFIT [ BENEFIT @L
=z |- (EDx G x(3))
w | MAINTE- | UNIT BENEFIT/ KM @i
o | NANCE | (REF. D.1-9}
COST BENE
SAVINGS | @XE')T, &
TOTAL BENEFIT 47)
(62183109

o







Proposed Pavement Type

‘Select from Table below.

Pavement Type and Widih -

@t L e h ot Pt e P M e e A A et e AR U BR L4 AR A M Ae i mm e e e MR M M mm M M e e e e e e e e e e ma e e e AR R RN M ma Lm v

Road ' AADT in | Pavement ! Carri- | Shoulder Width (m)
Class ! Opening | Type | ageway j-————=mmemm s
1 - Yea ! 1)iWidth(m)! Flat Roll'g Mount
—————————— el bttt e Bt e e
i Over 2000 1 PCC ayt 6.7 ! 3.0 2.0 1.5

! 1000-2000 | PCC 3y 6.7 ! 2.5 1.5 1.0

Primary ! 400-1000- 1 AC 3 6.7 ' 2.0 1.6 1.0
Major I .200- 400 | BMP 23331 6.0 | 2.0 1.5 1.0
: i 100~ 200 | BMP 230331 6.0 i 1.5 1.0 0.5

i Below 100 | Gravel I 8.0 ' 1.5 1.0 0.5
__________ Jmmmm e e | | it ] e
: : I Over 2000 | PCC T 6.7 | 2.5 1.5 1.0
Secondary ! 1000-2000 | PCC 3t 630 ! 2.5 1.5 1.0
Major I 400-1000 | AC 31 6.0 ! 2.0 1.6 1.0
! 200- 400 | BMP 2>3)1 6.0 ! 1.5 1.0 1.0

i} Below 200 | Gravel i 6.0 } 1.0 0.5 0.5
~~~~~~~~~~ Lt T R e i
. ! Over 400 1 AC !t 6.0 ! 1.5 1.0 1.0
Collector- | 200~ 400 | BMP 2)3)! 6.0 i 1.5 1.0 1.0
| 50—~ 200 | Gravel | 6.0 } 1.0 0.6 0.5

{ Below 50 ! Gravel { 4.0 f 1.0 0.5 0.5
—————————— et B i B e e s
I Over 400 | AC Ht 6.0 i 1.5 1.0 0.b

Feeder 200~ 400 | BMP 233)1 6.0 ! 1.0 0.5 0.5
} 50- 200 | Gravel H 4.0 } 1.0 0.5 0.5

| Below 5O { Gravel i 4.0 | 0.5 0.5 0.5H

Note 1) Where existing pavement type is superior toe 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

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

e e e e et o f t t — — frn 2 Mz A e e e dm o A N A MW Em A m= M S e m T rm me Te e P e o e e e e e



Proposed Siructure Type

Select from Table below.

el T e T R ]

-Primary'Majbr
. Secondary Major

ma mm e h v e e e e e ey b

———— e ——

Z2-iane Brigde

e R = e o i mm m i = ] e e e e e b = -

Ford Crossing | {2-BR) }
1 1

1) 1

i |

| H

H H
—————————————— R ikt
Spillway i 2-lane Bridge |
| (2-BR) ' '

1 1

1

! 2-lane Bridge
Timber Bridge I (2-BR)

! .
i 2-lane Bridge
P (2-BR)

Note : Use RCBC instead of bridge
pography is suitable.

- s e e o e i e n Gl g pes ms Gt Tn P b e e e e b ma A e e e

e s R Re m M e G rr M m La w W e R ma ML e L Rl B e e w L =

Collector.
Feeder

ot w arm e e o e T WA B M b med ek B e e 2 o b ) m o e e

Carriageway

(2-5W)

1

)
width of ! 1-lane Spillway
approach 1 {1-8W)
road 4.0 m | :
Carriageway 1|
width of t 2~lane Spillway
approach ! :

]

rgad 6.0 m

T e

e B e o A e e e e g T G e A

AADT < 200 { 1~lane Bridge
b {1-BR)
AADT. > 200 | 2-lane Bridge
i {2~BR)
AADT < 300 1} -
AADT > 300 | 2-lane Bridge
I {2-BR)

where length is short and to-



D.I-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 '
Ls = subsection length, in km

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

Type { Propoged | Carriage- |
of { Pavement | way Width | Width o e e e e
Improvement | Type | (m) Vo () i Flat Rolling Mountain's
———————————— el ettt B R e i
i i ] 0.8 | - 2.050 2.6561
H 1 4.0 ot 1.0 H 1.827 2.264 -
i | 1 1.5 | 1.936 - -
H | == fommm | Rt T et el
H | i 0.6 | - - 3.065
H 1 ! 1.0 i - 2.678 3.200
{ | 6.0 | 1.5 | 2.65) 2.952 -
H | ] 2.0 | 2.776 - -
i | | 2.5 | 2.914 - -
H | e o e m e e
| PCC | ] 1.0 | - - 3.693
| | ] 1.6 | - 3.142 3.768
i | 6.7 } 2.0 i 3.100 3.476 -
H | i 2.8 { 3.466 -
| | i 3.0 H 3.712 -
H |- e T i bt
i | i 0.8 H - - 0,923
I ] I 1.0 i - 0.982 1.481
Rehabilita~ | i Widening 1| 1.5 H 0.873 1.892 -
| H | 2.0 { 1.070 - -
tion/ H H | 2.6 H 1,168 - -
: fremm e jmmmmm—————— | === rm e e e e
Improvement/| I | 6.5 I - 1.909 2.516
| | 4,0 i 1.0 i 1.677 2.098 -
Widening | I | 1.5 o 1.820 - -
| jrmmm e —e e ————— e e e e
1 | ] 0.5 i - - 2.782
H } i 1.0 “F - 2.364 2.858
H | 6.0 { 1.5 f 2.374 2.78%6 -
i ! f 2.0 | 2.566 - -
} ! | 2.b I 2.77¢ - -
i fmm————————= jomm——m Jmmm e
H AC [ 1 1.0 { - - 3.369
| t ! 1.5 H - 2.867 3.483
I | 6.7 | 2.0 H 2,869 3.172 -
| I | 2.5 I 3.108 - -
| | 1 3.0 i 3.315 - ~
l === el e |—m— e e
i H H 0.5 | - - 0.8%07
H i | 1.0 H - 0.544 1.478
H { Widening | 1.5 ¢ 0.819 1.416 -
H i - 2.0 | 1.023 - -
H I | 2.5 i 1,106 - -

~-- gcontinued -~



Unit road construction cost "RCCu", in Mp/Km - (continued)

Type I Proposed | Carriage- ! Shoulder | Terrain
_ of ! Pavement ! way Width | Width  |--c-rosrscunsamemcencmmmncnins -
Improvement: | Type ! m) b Am) | Flat Rolling  Mountain's
.._.____.._‘_.__.,fa.' _________ 'I_..........-........;.._l......_' ______ i_*.,_..........‘..._.___._"_ ______  way ez mm o mm e
{ | i ! 0.5 H - 1.334 1.650
| | 4,0 b 1.0 | 1,199 ~1.769 -
i { t 1.5 i 1.237 - -
| e e b o e e e e e
i e | 0.5 i - 1.818 2.35¢0
| { 6.0 i 1.0 | 1.690 2.084 2.418
| BMP { : | 1.5 i 1,744 2.398 =
| i b 2,00 | -~ 1.978 - -
. ] [ | m—m e 5 S
Rehabilita~ | N : A 0.§ | - 0.714 - 0.879
t ! Widening | 1.0 H 0.592 G.842 1,388
tion/ | H ! 1.5 ! 0.6560 - -
| : { i 2.0 | 0.668 - -
Improvement/{--------—- fmmmm e = e e e e e e e e
! : { 4.0 i- 0.8 1 0.482 0.511 0.601%
¥idening i 'i : ! 1.0 H 0.526 - -
: 4 -~ - e e e e
! Gravel | { 0.5 H - 0.965 1.321
i i | 6.0 ‘: 1.0 H 0.714 1.013 1.510
1 { ’ H 1.5 { 0.823 1.045 -
| { - 2.0 i 0.896 - -
|- b f-———————— |- -
I { 4,0 { any t 1.048 1.048 1.048
| Overlay | 6.0 [ any H 1.328 1.325 1.325
| ! 6.7 ! any | 1.505 1.506 1.505
H | i 1.0 1 - - 4.184
1 I 6.0 1 1.5 ] - 3.790 -
H i | 2.0 } 3.5634 - -
H 1 ! 2.5 1 3.739 - -
i PCC = e R e ittt
} I ! 1.0 ! - - 4,434
H | ! 1.5 H - 4.040 5.064
H I 6.7 } 2.0 H 3.781 4,618 - -
i I H 2.5 H 3.989 - -
H t H 3.0 { 4,152 -
j=————mmm - == = e
i ! ! 0.5 i - - 3.228
i ] - 1.0 H - 2.900 3.863
H ! 6.0 H 1.5 H 2.920 3.484 -
H 1 H 2.0 H 3.346 - =
! I . i 2.5 ] 3.630 - -
New i AC - o o e e e e e
H ! ; 1.0 B - - 4,072
Construc- |} H I 1.8 i - 3.690 4,712
l ! 6.7 H 2.0 - 3.5852 4.281 -
tion H H 1 2.5 H 3.808 - -
! 1 ! 3.0 H 4.007 - -
e e e b o e -
i ! 4.0 H 0.5 i - 1.534 1.815
! { i 1.0 H 1.334 - -
! et f—mmm ————— T e e e
i BMP { H 0.5 { - 2,197 - 2.637
! ! 6.0 - 1.0 i 2.193 2.768 3.250
| 1 H 1.5 H 2.508 2.846 -
| } H 2.0 H 2.684 - -
e == - o e e
! i 4,0 ! 0.5 H 0.536 0.611 0.713
| H H 1.9 ! 0.643 - -
| Gravel {rmre e mmmm e e b
| ! I 0.5 | - 1.637 2.003
H i 6.0 i 1.0 } 1.430 1.772 -
i ! ! 1.5 ' 1.553 - -



D.1-4 Slope Protection Cost

Equation : SPC = SPCC+SPCE
SPCC = :SPCCu-Lc
SPCE = SPCEu-+Le
where , SPC = slope protection cdst, in Mp
SPCC = eut slope protection coest, 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
Te. = length of cut slope to be protected, in m
= length of embankment slope to be protected, in m

Item { Unit Cast
""“"‘““"'""""."—'""""'—‘,",“““"—“—""——"—"‘—-""—'. ___________ ; __________
Cut Slope Protection "SpPCcut i 0.0253
Embankment Siope_Protection "SPCEuw" H 0.0275

D.I-b Additional Cost for Flood Section

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

where-, FSC additional cost 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

¥r =

road width, in m



D.I-6 Siructure Cost

13

Equation : STC

BRC
SWC
BCC

where , STC
BRC
SWC
BCC

[T I

S5u

BRc§swc+Bcc

SSu+Lss+ABu- Nab+PRu Npr
S¥u-Lsw
BCu- Lbc+ww

structure cost, in Mp
bridge cost, in Mp. |
spillway cost, in Mp

-RCBC cost, in Mp

unit cost of supefs{ructurerlin Mp/m,

.given in Table below

ABu =

unit cost of abutment, in Mp/each,

‘given in Table below

PRu

Lss
Nab
Nepr
SWu

i o H

Lsw
BCu
Lbe

nonu

Wy

Unit cost "S§S5u","”

unit cost of pier, in Mp/each,

given in Table below

length of superstructure, in m

number of abuiments '

number of piers _

unit cost of SPI]]W&Y, in Mp/m,

given in Table below '

length of spillway, in m. .

unit cost of RCBC, in Mp/m,ziven in Table below
lTength of RCBC, in m,

usually road width plus 3.0 m _
cost for wingwall and apron, in Mp/set(both
sideg total), given in Table below

ABuH.’ "PRU." s "Swu"-j HBCu" . wall

0.0478 Mp/n
0.3630 Mp/each
0.3135 Mp/each

0.0357 Mp/m

Superstructure “SSu"
Abuitment "ABu'"
Pier ‘ "PRu"

Superstructufe "s$5u”

Abutment "ABu" 0.2530 Mp/each
Pier "PRu" 0.2200 Mp/each
Spillway "SWu “—hsuaiégnég;;““——
| spillway  "SWu" i  0.0132 Mp/m
I RCBC  "BCu" ! 0.0227 Mp/m

Wingwall/Apron "WW. "

RCBC YBCu"
¥Wingwall/Apron "“WW *

e e e e e v P e e T R W AR A A e T e et e e A e e o  — e — ——



D.1-7 Traffic Benefit

TRBu-Ls*VEH
k

Equation : TRB
TRBu

non

“where , TRB- ‘traffic benefif. in Mp

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

YEH = AADT, in veh

K =

constant, given in Table below

Constant "k"

3 R A b = R e me e e e e P LM W mm A T R W R e ee ML S L MRl A L L R HA R B AL Leh M e T s N 4 s b e M A b e e e b e b b med e

Proposed ! Existing Surface Vo Terrain

Pavemrnt | Type and Condition J-—-———rm—mmmmmmme e o
Type | : I Flat Rolling  Mountain's
nnnnn .————}—«—_f-~—~~——————————-{——--—n——————————~—————mmu-uum-au

| Paved - Bad i .007561 00726 00737

i Paved - Very Bad i .01230 .012056 01216

, | Gravel~ Good/Fair | .00788 .00763 .00774

PCC/AC { Gravel- Bad H .00824 . 00799 .00811

i Gravel- VYery Bad ! .01354 .01329 .01341

|- Earth - Bad ' .01247 .01222 .01234

i Earth - Very Bad H .01698 L.01673 .01684
_________ ;..'___.-..-.--...-.-....-..-.-.-——...._......... } he s e A e e T e T R S o e e s = e e . o ——

| Paved = Bad ! 00647 00622 00633

! Paved - Very Bad i 01126 01101 01113

! Gravel- Good/Fair i .00684 . 006569 .00671

BMP/DBST | Gravel- Bad ! 00721 00696 00707

' "1 Gravel- Very Bad | 01250 01225 01237

{ Earth - Bad H 01144 01119 01130

! Earth - Very Bad } 01594 01569 01581
_________ {_aﬂa—u____"———q—_“guh;u“______,,-nn»__________ﬂ_mum___

! Gravel- Bad i 00642 00617 00628

Gravel ! Gravel- Very Bad i 01172 013147 01158

i Earth - Bad ! 01065 01040 01051

i Earth - Very Bad H 01516 01491 01502

Equation i BRB = BRBu-Lb-VEH
| BRBu= 0.0660+TRBu-0.000351

= bridge benefit, in Mp
= unit bridge benefit, in Mp/m/veh
Lb = bridge length, inm
= AADT, in veh

TRBu= unit traffic benefit, in Mp/km/veh,
: obtained from D.I-7

where , BRB



D.I-9 Maintenance Cost Savings

Egquation : MCS MCSu:-Lsg

1

where , MCS maintenance cost savings, in Mp
MCSu= unit maintenance cost saV1ngs,_in-Mp/km,
~ given in Chart below
Ls = subsection length, in km

Chart for estimating unit maintanance cost Savings "MCSu"
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D.I-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 cosit, in Mp

SPC= slope protection cost, in Mp

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



D.I-11 Internal Rate of Return (IRR)

Obtain from Chart below,.
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PROJECT EVALUATION WORKSHEET (DEVELOPMENT PROJECT )

1) _ROAD NAME AND CLASS . , 2) _SOCIO - ECONOMIC DATA AND AADT
NAME OF ROAD POPULATION WITHIN RIA : Py 0 TOTAL ROAD LENGTH : Lt | KM ‘(!)’,6)) (5)
i CULTIVATED AREA z At /L% ) AADT
PROVINCE { PROVINGE GROUP - D) WITHIN RIA : At &) HAL (GG & { REF, D11~ 1) ©
FUNGTIONAL OLASSIFICATIO - . ' POPULATION DISTRIBUTION A: GRADUALLY DECREASING B: EVENLY DISTRIBUTING € : TIP CONGENTRATION
FHNCTIONRAL CLASS N 1. PRIMARY MAJOR 2. SECONDARY MAJOR 3, COLLEGTOR 4. FEEDER AT LERN arreRN e T g
3) PROPOSED IMPROVEMENT AND COST {RCAD) - 4) PROPOSED IMPROVEMENT AND COST (STRUCTURE)
. . SUBSECTION KO. WHERE THE STRUCTURE
SUBSECTION NoO. TOTAL IS LOCATED ToTat
: 3 ' EXISTING TYPE
LENGTH OF SUBSECTION [KM} @ g (FORD/SPILLWAY / TIMBER /BAILEY/ OTHER }
EXISTING SUREACE. TYPE .PROPOSED TYPE ¢ BEF, D.11-3)
{ PAVED /BRAVEL/ EARTH /NONE) : {2-BR/ 1-BR/2-SW/ I-SW/ |-RCBC /2-RCAE)
EXISTING SURFACE GONDITION .
{000D/FAIR/BAD/ VERY BAD /IMPASSABLE) _ NO. OF LANES
TERRAIN : .
LFLAT #ROLLING 7 MOUNTAINOUS } : . LENGTH (M) @4
. : ® NO, OF SPANS &
| stopg | CUT SLOPE LENGTH i) (8 _ _ (63 /20 8 ROUND )
Z PROTECTIO ' ] UNIT GOST/M ol
g4 E'éﬁﬂ?ﬁ”sm SI..OP‘EM’ ® ' w .| SUPER- | (REE D.II-7} [z
B . &l ® STRUCTURE| cOST én
gl FLooD DEPTH (M1 (9 {68 x 83
5&| fLoob ey U EAC
& | sEeTIoN ["FiLoop SECTION D -1 & CREE Dt e T &)
LENGTH (M) © |~ | ABUTMENT mooer— &)
TYPE {PCC/AC/BMP/GRAVEL ) Rl O teg x2)
{ REF. D.II-2} : S UNIT COST/EACH %5
ot-] CARRIAGEWAY WIDTH (M) @ : UREE D.JI-7)
@z| tREFR DII-2) PIER.
o Wt COST @
SZ| SHOULDER WIDTH (M) @ (8 X6 -1
XW| (REF D.II-2) Tgm_ COST. Gz}
Ll rOTAL WIDTH (M} [ { }
(1922 213 : ' NO. OF LANES
TYPE OF MPROVENENT [REHA. 7IMPR/ : . .
WIDENING/NEW CONST.} (REF. D.IT -2} < [ Lenorn ) &3
URIT COST/KM. {3 -
{REF. D.I1-4) 2 | E T uniT cost/m_ (2
ROAD : : o | S| (REF D.11-7)
cosT - e | g b
(@ :@ 8] (8. @, @
UNIT ¢oST/M. (i7) .
Y cuT CREF D.AI-5) I~CELL OR 2-CELL
I | sioee stape (@ .; LENGTH (M &
- ® (usuaLLY () +3.0)
1 PROTECTION UNIT COST/M. Ty UHIT COST/ M 7
4 e 25 | ¢ |8 [rEDTT) &
pid i COST 3] e | costT
o (1D x 8 a | 2| tg%x@:
UNIT COST /KM, @D E [T WINGWALL & AFRON G9)
FLOCD {1.976 - () +0.173.(4)-0.850 } g | 1REF 0.11-7
SECTION [ COST . ' TOTAL COST
{E) x ) @ t@ + 69}
TOTAL_ GOST - = COST ( a1
{9+ @D+ & +E S 1+ -!@) &)
5) BENEFIT 6) ECONOMIC INDICATOR
1DGE N {M) ) :
(B gg + @L,E oTH @l TOTAL COHSTRUCTION cOST (&3 +@D) @
TRAFFiC hpird BENEE T KM & : : ECONOMIC GOST (&) x 0.831 } &)
BENEFIT :’gi’%, &) ' . B/C RATIO (&8
UNIT BENEFIT 7 KM. as) - .
sripag | {0.066 x §3-0.0003st x(E)) IRR _ { REF. D .II-~13)
+ | BENEFIT B%EFIT 15
- { X ]
“ CONSTANT "K" &7 7) COMMENT
- { REF, ©.I[~1D ;
DEV'T. [ ONIT BEWEFI @
Z | BENERIT | {K10.000312x(EH0.000109x(8)
w BENEF
- Ca8 2
MAWTE- | UNIT BENEFIT/KM, @
NANCE (REF, D,11-11}
GUST | BENEFIT,
SAVINGS é @ &)
TATAL BENEFIT 52)
{4+ 68 + 69 + 6 @ }

NH-13 ...







D-II_].

AADT

AADT

Obtain from Chart below.
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.11-2 Proposed Pavement Type

Apply D.I-1.

.11-3 Proposed Structure Type

Apply D.1-2.

.I11-4 Road Construction Cost

Apply D.1-3.

LII- Slope Prutection“COSt

<31

Apply D.1-4.

.11-6 Additional Cost for Flood Section

Apply D.I-5.

.I11-7 Structure Cost

Apply D.I1-6.



D.1{=-8 Traffic Benefit:

TRBu+Ls -

U

Equation : TRB

where , TRB = traffic¢ benefit, in Mp
- TRBu= unit traffic benefit, in Mp/km,
- - given in Chart below

Ls subsection length, in.km

.Selectioh of Chart for estimating unit traffic benefit "TRBu"

an v n s e m Wt Ay A mm e mm e e KL P e mmm e mm el e R e mn mm e e bam Aeh MG LA B ma LA Ak o sed b AL LA LR M da mas L e e e e R e m

Populatibn.Distribufion_Pattern e
I H AADT i Population

e i e  m  m —m m e e s e R bt

A : Gradually Decreasing Pattern | Fig. A-1 | Fig. A-2

B : Evenly Distributing Patiern I Fig. B-1 { Fig. B~-2

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

16
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Chart for estimating unit traffic benefit "TRBu"
for Population Distribution Pattern ~ A
{ Gradually Decreasing Pattern )
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Figure A-2 "TRBu" Based on Population



.Chart for estimatihg unit traffic benefit “"TRBu"
for Population Digtribution Pattern - B
{ Evenly Distributing Pattern )
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Chart for estimating unit-traffic benefit.

"TRBu"

for Population Distribution Pattern I A
{ Tip Concentiration Patiern ) P

in Mp/km

Unit Traffic Benefit "TRBu”,

in Mp/km

Unit Traffic Benefit "TRBu",

2]

g
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Figure C~1 "TRBu" Based on AADT
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Figure C-2°

Popultation within RIA
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D.II-9 PBridge Benefit

'BRBu-Lb

Equation ! BRB :
00,0660« TRBu~0.000351+VEH

BRBu

ton

where , BRB bridgé benefit, in Mp

BRBu= unit bridge benefit, in Mp/m
Lb = bridge length, in m
TRBu= unit traffic benefit, in Mp/km,

obtained from D.I1[-8
" VEH = AADT, in veh

D.I1I-10 Development Benefit

DVBu-Ls-

Equation ! DVB
k+0.000312-At/Lt+0.000109-Pt/Lt

Eguation : DVB

where , DVB = development benéfit, in Mb

DVBu= unit devejopment benefit,in Mp/km

k- = constant, given. in Table below

At = total cultivated area within RIA, in ha
Pt = total population within RIA, in person
Lt = total road length, in km

Ls =

subsection length, in Km

Constant "k"

Existing Burface i Terrain
Type and Condition J------m-mmmremmmm oo
; Flat RBollin Mountain's

Paved ~ Bad ! -.0832 1469 -.0658
Paved ~ Very Bad I -.0849 1452 -.086795
Gravel- Good/Fair i ~-.0809 .1491 -, 056306
Gravel- Bad P -.0719 1582 -.0445
Gravel- Very Bad b -.0866 1435 -,0692
Earth - Bad i -.0351 1950 -. 0077
Earth - Very Bad ' 0004 2305 0278
Any - Impassable/ |

Non-exist'g | 0241 2542 0515

D -20



D.II-11 Maintenance Cost Savings

Apply D.I1-9.

D.11-12 B/C Ratio

Equation : BC = TB/EC

TB = TRB+BRB+DVB+MCS
EC = 0.831-TC
TC = RCC+8PC+FSC+S8TC

where , BC = B/C Ratio
TB = total benefit, in Mp
EC = economic to%al cost, in Mp
TC = total cost, in Mp
TRB = traffic benefit, in Mp
BRB = bridge benefit, in Mp
DVB = development benefiti, in Mp
MCS = maintenance cost savings, in Mp
RCC = road constiruction cost, in Mp
SPC = slope protection cost, in Mp
FSC = additional cost for flood section, in Mp
STC = siructure cost, in Mp

D.11-13 Internal Rate of Heturn (IRR>

Apply D.I-11.
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PROJECT EVALUATION WORKSHEET ( TRAFFIC PROJECT )

1} ROAD NAME AND CLASS ' 2) AADT

NAME OF ROAD - LIGHT VEHICLE [ CAR/VAN/JEEPNEY ) VEH|. - kg HUMBERS OF YEARS n=
Er |- : - Q) 2. | TO THE OPERING YEAR
PROVINGE { PROVINGE GROUP - E ) @O | HEAVY VERICLE (BUS/TRUGK) VEH. w | 2%
. : v 0) W | AADT IN OPENING YEAR 3)
FURCYIONAL CLASSIFIGATION I. PRIMARY MAJOR 2. SECONDARY MAJOR 3. COLLECTOR 4. FEEDER o TOTAL VEH] t00% | © {(Dx 1.030)
{REF. CHAPTER 2) .
3) PROPOSED IMPROVEMENT AND COST (ROAD) : 4) PROPOSED IMPROVEMENT AND COST {(STRUCTURE}
SUBSECTION No. . TOTAL ?;J?_soeccgrlgg HO. WHERE THE STRUGTURE | TOTAL
= : oy EXISTING TYPE . -
LENGTH OF SUBSECTION (KM) _ : {FORD/ SPILLWAY/ TIMBER /BAILEY /OTHER)
: . PROPOSED TYPE (REF. E1-2}
EXISTING SUR P
(PAVES/G;AVE&?EA};¥HEI (2-BR/1-BR/2-SW/1-5W/1-RCBG/2-RCBC)
EXISTING SURFACE CONDITION - ' HO. OF LANES
{G00D/ FAIRZ BAD/ VERY_BAD) :
TERRAIN . i ) ) LENGTH (M) @
{ FLAT/ROLLING ZMOUNTAINOUS ) ,
& NOD, OF SPANS &2
v | siore CUT SLOPE LENGTH (M) €))7 20 & ROUND ) :
13 PROTECTION URIT GOST/M @3
qd EMBANKMENT SLOPE ) (REF. £.1-61 .
Fif LENGTH M w SUPER . £.1
Sk _ ° {STRUCTURE[ COST (%)
$21 pLoop | FL00B DEPTH i @) i | &=
L - UNIT CO:
SEGTION [ "FLOOD SECTION [ -l tRETF. ES";’_ Eé“,c“ @
LENGTH (M) & 1 g |ABUTMENT [—— e Y
TYPE (PCC /AC/ BMP/ GRAVEL } I (9x 2)
(REF. E.I~1) @ UNIT COST/EACH (7]
CARRIAGEWAY WIDTH (M} ) 3 £ [REE E.I-6)
gL trER E.I-1) PIER CO8T .
ol [SHOULDER WIBTH (M) {ic} {EPx 18-
&in | (REF. E.I-1) TOTAL _COST &9
&% [ToTAL wWibTh T3 D . (69169469 )
RO ©+2 @}
{ x NO. OF LANES
TYPE OF INFROVEMENT (REHAS.7IMFR.7 )
WIDENING /NEW GONST.) (REF, E.1-1) T | LENGTH tMi @)
UNIT GOST/KH. @ =L
(REF, E.1-3) . o | & | UNIT COST/M @D
ROAD - [ - { REF, E.I1-6)
COST ©® ® | § [Tcost &3
(@l@) § { @x@ 1
UNIT COST/M (14}
- CUT [REF E£.I-4) . : I-CELL OR 2-CELL
& SLOPE | COST s . LENGTH (M)
% | sLoPE (@x(E) {USUALLY (1)) #3.0 ) &)
~ |PROTECTION UNIT GOST/M ({6} UNIT COST/ M &3
- EMBANK | IRER E.I-4} Sl 18 | thir €06
SLOPE 7 [ é—
e COST 7 o ¢ | cost e
° (GG | = (G363
UNIT GOST /KM, k= WINGWALL a APRON (3]
FLOOD (1.976 -(7)+0.173-(1)-0.850) o {REF. _E.1-6) :
SECTION [ ¢osY (5 @ [TroraL_cosT @
@@ . (69466 )
TOTAL COST ' F@ : COST_(MT) : 158)
(@B DB (9t E+E))
5) BENEFIT 6) ECONOMIC INBDICATOR
f“""" IN OFENING YEAR G TOTAL CONSTRUGTION COST ( (O+&!) @8
PERCENT HEAVY VEHICLES @ ECONGMIC COST (@0 x 0.831) - é9
BRIDOE_LENGTH (M} [ - : -
@)+ €9 ' . : _ /€ RATIO 16) 7 @)
CONSTANT "x 7 [ .
EF. -
(RER, E.1-7) fRR { REF. E.I-11)
TRAFFIC [ ugiT BENEHT/%/)VEH_ @l
BENEFIT | (80 +0.000083 x _
- BENEFT @) _ 7} COMMENT
- {aNx @23
" UNIT BENEFIT/M/VEN. (3]
w | BRIDGE {0.066 x @] - 0.00035¢ )
BENEFIT [TBENERIT as!
= (@xEAx(E)
W | MAINTE- | URIT BENEFIT/KM as
m NANCE t REF. E.1-9)
COST
SAVINGS ?ggf&')'r,
TOTAL BENEFIT : l@
() AY+69 ) .







Proposed Pavement Type

Select from Table beléw.

~ Pavement Type and Width

e e Ah Y Nk W et WA A e ha mem Mo me el el Eim m W i v M AR A M e mn meg tep ah R W4 e G dem e T R M EE s e 7 W M P Mt T e e M e e me = ma ams e

Road I  AADT in - | Pavement | Carri- | Shoulder Width (m)
Class I .Opening !} Type | ageway l-=—-————mrmm e m e

! Year ) . 1YyiWidth(my! Flat Reli'g Mount
—————————— N el el e B
! Over 2000 1 PCC 3 6.7 | 3.0 2.0 1.5

i 1000-20001 PCC 31 6.7 i 2.h 1.5 1.0

Primary I 400-1000 { AC 3)1 6.7 i 2.0 1.5 1.0
Major i 200~ 400 | BMP- 2)3)1 6.0 ! 2.0 1.5 1.0
{ 100- 200 | BMP 23331 6.0 | 1.5 1.0 0.5

{ Below 100 | Gravel i 6.0 i 1.5 1.0 0.5
mrm et [ — e j—— - o
i ! Over 2000 | PCC 3 6.7 ! 2.5 1.5 1.0
Secondary | 1000-2000:1 PCC 3> 6.0 | 2.5 1.5 1.0
Major ! 400~1000 | AC 3yl 640 i 2.0 1.5 1.0

! 200~ 400 { BMP  2)3)! 6.0 ; 1.5 1.0 1.0

! Below 200 | Gravel ! 6.0 i 1.0 0.5 0.5
—————————— e e D B
] Over 400 1 AC 3 6.0 ! 1.6 1.0 1.0

Collector | 200~ 400 i BMP 2)3)! 6.0 ! 1.5 1.0 1.0
: ! 50- 200 ! Gravel P 6.0 | 1.0 0.5 0.5
{" Below 50 ! Gravel b 4.0 | 1.0 c.5 0.5
—————————— ettt b B B e
| Over 4001 AC 3t 6.0 i 1.5 1.0 0.5

Feeder I 200- 400 ' BMP 233)%F 6.0 ! 1.0 0.5 0.5
' 50- 200 | Grave!l i 4.0 N 1.0 0,5 0.5

! Below bHO-1 Gravel i 4.0 g 0.5 0.5 0.5

e - et s S o mm mm Em mar e e e o iy e Sl by o e b S E YW P e b b e e R M e e S e Mo s e i e e A s e s

Note 1) Where 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

mm i o e T e mr . A n e mm e M Ak e e st bt A3 T T B e e b e e o e M S A W e o M me S N M W EM W A A s e e e T e e

Existing i Existing | Existing } Type
Surface i Surface i Carriagevay | of
Type ! Condition i Hidth ! Improvement
Standard ! Good/Fair !  Standard : -
or i Good/Fair i Substandard | Widening
Superior ! Bad/Very bad | any i Rehabilitation
————————————— e e e T B T
Substandard i Good/Fair i any H Improvement-2
or ! Bad/Very bad | any H Improvement-1
| i i

Non-eXxisting Impassable New Construction

e mn ma e o o . A =y o= b o S T PTY T T T i e e e e e e b T b T e M = e R o e e e s e e e = e



Proposed Struct

Select frum'Tab

ure Type

le below.

}
!
}
i
!
}
!
Ford Crossing |
]
;
I
I
3
1
]

Collector.

Primary Major

‘Secondary Major

2-lane Brigde
(2-BR)

Feeder

Carriagewvay
width of
approach’

1-lane Spillway
(1-S¥»

Carriageway
width of
approach

~2~lane Spillway

(2-5W)

o o e b S e . m e = mn an am R e —m e B e e £ A Al mm ma

(2-BR)

2-lane Bridge
(2-BR)

Use RCBC
pography

Note

itnstead of bridge

igs -suitable.

where length is short and to-



E.I-3 Road Construction Cost

RCCu-Ls’

Equation : RCC

road construction cost, in Mp

unit road coustruction cost, in Mp/km,
given in Table below

subsection length, in km

‘Wwhere , RCC
RCCu

nn

Ls

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

e e e e e yp g $k Rk b LR ER A e e b e B B A e S e s 0 g D A= e b e e em ) e e AR T R RS P e St Am e FE AN S M X L DA M AR R R RS S s e e s R AR R R R A e

Type ! Proposed | Carriage- | Shoulder ! Terrain
of { Pavement ! way Width t Width = |---~-~ e e e e —————
Improvement | Type ! () | {m) I~ Flat Rolling Mountain's
____________ | =~ [ e | dm -, ————— ] — e A £ e S R R b b et T N o e e e O e
{ ! - I 0,5 I - 2.050 2.6561
1 i 4,0 I 1.0 i 1,827 2,264 -
1 I 1 1.5 I 1,936 - -
! R it fomm e fmem s e
H 1 H 0.6 i - - 3.066
| ! ) i 1.0 t - 2.678 3.200
H } 6.0 H 1.6 { 2.651 2,952 -
1 1 _ i 2.0 i 2,776 - -
| | | 2.5 | 2.914 - -
I [ s Jmmm T e P L e R L
| PCC { | 1.0 1 - - 3.683
H | ) | 1.6 | - 3,142 3.768
H I 6.7 H 2.0 } 3.100 3.476 -
| i H 2.8 i 3.466 -
l H i 3.0 { 3.712 -
| jrow———m——— J=m—r————— | mmr e s -
| i | 0.6 I - - 0.923
o i B | 1.0 ! - 0.982 1.481
Rehabilijta- | | Widening | 1.6 } 0.873 1.892 -
: § i ] 2.0 § 1,070 - -
tion/ P i | 2.6 | 1.168 - -
_ R it | mmmmmm e ommm e fmmm o m o
Improvement/| I _ ! 0.5 l - 1.909 2.516
| I 4.0 i 1.0 ! 1.677 2.098 -
Widening i ! T 1.8 I 1.820 - -
1 jrmmmr - m—— e e e m
[ | ] 0.5 | - - 2.782
| | i 1.0 } - 2,364 2.8B58
I 1 6.0 ! 1.5 ! 2,374 2.786 -
H } t 2.0 I 2.666 - -
i i I 2.5 1 2.77% - -
} frm——mm e e Jormm e v e e e e e
t AC i f 1.0 ! - - 3.369
| } : | 1.6 I - 2.867 3.483
i } 6.7 | 2.0 1 2.869 3.172 -
1 f H 2.5 i 3.108 - -
H f i 3.9 i 3.316 - -
| | m— e e | ~mwmmmm e S
| } | 0.5 i - - 0.907
i t ] 1.0 i - 0.944 1.478
'I ' Widening | 1.5 | 0,819 1.416 -
I | ' f 2.0 ] 1.023 - -
| i ’ | 2.6 { 1.106 - -

-~ gobtinued -~



Unit road construction cost "BCCu",;in Mp/Rm;fEcon£ihued)

Terrain,. .

Type i
of
Improvement

)
|

!
{
H

H
i

|

1

|
|

!
Rehabiltta=- }
. 4
tion/ i
Improvement/|

Widening

Proposed
Pavement
Type

BMP

Gravel

Carriage-
way Width

Shoulder -
Width

P L .

Construc-

|

|

i

{

New i
!

I

I

tion |
|

PCC

AC

BMP

Gravel

O 0D DD b
e 4 e

cmomo

R RO b b S
r e e e .

oSO o;m

Flat Rolling

- 1,334
1.198 1.769
1.237 -

- 1.818
1.690 2.084
1.744 2.398 .
1.978 -

o T
0.592 0.842
0,850 -
0.668 -
0.482  0.511
0.526 -

- 0.965
0.71a 1.013
0.823 1.045
0.8096 -
1.048 1.048
1.325 1.325
1.505 1.505

- 3.790
3.534 -
3.739 -

- 4.040
3.781 4.618
3.889 -
4.152 -

- 2,800
2,920 3,484
3.346 -
3.630 -

- 3.690
3.562 4.281
3,808 -
4.007 -

- 1.534
1.334 -

- 2.187
2.193 2.758
2,598 2.846
2.684 -
0.536 0.611
0.643 -

- 1.637
1.430 1.772
1.553 -



E.I~-4 Slope Protection Cost

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

where , SPC slope prctection cos{. 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 cest 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 pfdtéctioh "SPCCuﬂ,"SPCEu", in Mp/m

item i Unit Cost
________________ b L mE e m e e o
Cut Slope Protection - "SPCCu" ! 0.0253
Embankment Slope Protection “SPCEu" . i 0.0275

E.I-5 Additional Cost for Flood Section

Equation : FSC = FBCu-Lf ‘ _
‘ FSCu= 1.976:Df+0,173-Wr-90.850

where , FSC additional cost for flood gection, in Mp

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

Df = flood depth, in m

‘Wr = road width, inm



E.I-6 Structure Costi

Equation : STC = BRC+SWC+BCC

BRC = $Su-Lss+ABu-Nab+PRu-Npr
SWC = SWu-Lsw '
BCC =

BCu+Lbc+WW

where , STC = structure cost, -in Mp

BRC = bridge cost, in Mp

SWC = spillway cost, in Mp

BCC = RCBC cost, in Mp

85u ='unit-cbst 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,
given in Table below
Lss = length of superstructure; in m
Nab = number of: abutments
Npr = number of piers
SWd = unit cost of spillway, in Mp/m,
given in Table below o
I.sw = length of spillway, in m '
BCu = unit cost of RCBC, in Mp/m,given in Table below
Lbe = length of RCBC, in m, :
usually road width pius 3.0 m .
W¥W = cost for wingwall and apron, in Mp/set(both

sides totald), given in Table below

Unit cost "SSu","ABu","PRu“,“SWu“,"BCu","WW"

0.0478 Mp/m
'0.3630 Mp/each
"0.3135 Mp/each

0.0357 Mp/m

Nt o e o e e b o - = - . —

Syperstructure "S$su"
Abutment "ABu"
Pier ' *PRuU"

b e e g o b o e e e S e i S A

Superstructure "SSu"

= ——————— = — == A

e S

l1-lane Bridge Abutment - "ABu" 0.2530 Mp/each
Pier "PRu" 0.2200 Mp/each
2-lane Spillway ! Spillway  “SWa" |  0.0182 Mp/m
I-lane Spillvay ! Spillway  "SWa" |  0.0132 Mp/m
l-cell RCBC i RCBC  “BCu" {  0.0227 Mp/m

RCRBC “BCu"
Wingwall/Apron "WW *



E.I-7 Traffic Benefit

TRBu-+Ls - VYEH
k+0.000083HV

Equation : TRB
TRBu

{rafficfbenefit,'in Mp

where , TRB '
: unit traffic benefit, in Mp/km/veh

TRBu= _

Ls = gubsection length, in km

VEH = AADT, in veh

HY = percent heavy vehicles, in %
k = ponstant, given in Table below

Constant “K"

Proposed | Existing Surface | ' Terrain

Pavemrnt | Type and Condition j-=---=----——eo—rumm e mm e
Type ; ' Flat Rolling Mountain's
_________ I it { e e e e = e Sm — ai A A T TR e A A M = e Ak am

| Paved - Bad ' 00344 00297 00294

{ Paved - VYery Bad i 00229 00882 00879

! Gravel- Good/Tair ! ,00537 .00420 .00487

PCC/AC } Gravel- Bad ! 00546 00498 00495

| Gravel- Very Bad ] 01113 (1066 (1063

! Earth - Bad | 01236 01189 01186

} Earth - Very Bad ' 01854 01807 01804
_________ : - a . n e A e mt e e e oy ; e It Mt A R R o o e o e A Ak T A At e o fm 4 St mm e P T

i Paved - Bad 1 00099 000562 00049

| Paved - Very Bad H 00684 00636 00633

- 1 Gravel- Good/Fair I ,00292 .00245 00242

BMP/DPBST | Gravel- Bad i . 00300 .002563 .00250

! Gravel- Very Bad | 00868 00821 60818

i Earth - Bad 1 00981 00944 00941

i Earth - Very Bad | 01609 01562 01559
_________ }——--.-.—_..__—.__....._-.-._....... } e a e m - Py < Am e G A T e T e e s = =

i Gravel~- Bad ] .00218 00171 00168

Gravel | Gravel- Very Bad i . 00786 . 00739 . 00736

! Earth - Bad ] 00908 00861 Q00858

i Earth - Very Bad } 015626 01479 01476

E.I-8 Bridge Benefit

BRBu- Lb - VEH

Equation : BRB _ '
0.0660+-TRBu-0.000351

BRBu

uon

where , BRB bridge benefit, in Mp

BRBu= unit bridge benefit, in Mp/m/veh

Lb = bridge length, inm

VEH = AADPT, in veh :

TRBu= unit traffic benefit, in Mp/km/veh,

obtained from E.I-7



E.I-89 Maintenance Cost Savings
Equation : MCS = MCSu-Ls

maintenance cost savings, in Mp

unit maintenance cost savings, in Mp/km,
given in Chart below : '

Ls = subsection length, in km

where , MCS
MCSu

It

1]

Chart for estdmatihg unit maintanance éoét savings "MCSu"
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E.I1-10 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
= total cost, in Mp

TRB= traffic benefit, in Mp

BRB= bridge benefiti, in Mp

MCS= maintenance cost savings, in Mp

RCC= road construction costi, in Mp

SPC= slope protection cost, in Mp

FSC= additional cost for flood section, in Mp
S3TC= structure cosi, in Mp

=
i

11



E.I-11 Internal Rate of Return (IRR)

Obtain from Chart below.
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PROJECT EVALUATION WORKSHEET ( DEVELOPMENT PROJECT )

|)_ROAD NAME AND CLASS _ - ' . 2) _SOCIO - ECONOMIC DATA AND AADT

NAME OF ROAD POPULATION WITHIN RIA : Py O ronil_ ROAD LENGTH : Lt | XM (1)/()) (5)
: . CUL.TiVATED AREA - 2 fLt 4 AADT
PROVINGE : t PROVINGE GROUP ~ £) L WITHIN RIA @ At & HA ol e O {REF, £11- 1) ©
FURSTe : - . I POPULATION DISTRIBUTION A GRADUALLY DECREASING g: EVEHLY DISTRIBUTING € : TIP CONCENTRATION
-0 ‘:(JrI;{AA,[’.Té%AZS?IFICATION I. PRIMARY MAJOR 2, SECONDARY MAJOR 3. COLLECTOR 4. FEEDER AT TERN PATTERN BATT A Teny
3) PROPOSED IMPROVEMENT AND COST (ROAD) - 4) PROPOSED IMPROVEMENT AND COST (STRUCTURE)
' - ; SUBSECTION NO. WHERE THE STRUCTURE
SUBSECTION NO. _ _ _ TOTAL ATy _ TOTAL
: - 3 EXISTING TYPE
- LENGTH .OF SUBSECTION (KM ® ) : ‘[ FORD/ SPILLWAY / TIMBER/ BAILEY/ OTHER )
EXISTING SURFACE TYPE - PROPOSED TYPE {REF. E.I1-3]
{PAVED / GRAVEL 7 EARTH /NONE ) . {2-BR/1-BR/2-5W/ -SW/|-RCBC /2-RCAC)
EXISTING SURFACE GONDITION _ :
(GCOD/FAIR/ BAD/ VERY BAD /IMPASSABLE) : NO. OF LARES
' "
TERRAIN
{FLAT /ROLLING / MOUNTAINOUS ) LENGTH (M} @
o) WO, OF SPANS és5)
| sLopg | CUT SLOPE LENGTH (M) : €9 /20 & ROUND )
= PROTECTION : UNIT COST/M ~ &g
agl cenamn o SO u SUPER- | (REF E.I-7) &
ok : ) [ ® STRUCTURE [ COST T
SW| pogp | FLOOD DEPTH (M) al - (@)
F| skétion [ s S|E T ©
LENGTH @ 2| ABUTMENT [ &)
TYPE {PCC/AC/BMP/GRAVEL ) S I (68 x 2)
{ REF, E.IT-2 } 2 UNIT COST/EACH
ot-| CARRIAGEWAY WIDTH (M) 2 (REE_E.11-7)
wz| (REF E.1-2) PIER
DU ¢ <y
SX| SHOULDER WIDTH M) (i3) %S X(EB -13)
%g { REF. E .I1-2 1. T AL COST @
T TOTAL WIDTH (M)
L@+ 2x
. NO. OF LANES
TYPE OF IMPROVEMENT (RERAB, /IMPR/ S
WIDENING /NEW CONST.) (REF E .IT-2) g LENGTH (M} @
URIT COST/KM, ) 3
{ REF. E.I1~4) 2 | E | UNIT cosT/m &)
ROAD Q. bt {REF. EJI-T7)
cosT : “ 1k
@ 8| Waa) ®
UNIT GOST/M. (I7) . :
g cut {REF.EI- 5 ) _ t-CELL OR 2-CELL
% | siope SLope cosT LENGTH (M) &S
= @@ {USUALLY (i) +3.0)
e |pROTECTION UNIT COST/ . {is) o o | GHIT cosT/HM &)
© E?S;Préx REF. E.II-5) @- s lzl@ [REF. E.11-7)
o cosT o e CosT
(3] HEEIOL [ El® b Qﬁ% X&) @
UNIT COST/KM. D, = | winewaLL a APRON Go)
FLOOD {1.976 - (@ +0.473-(4)-0.850 } g { REF. E.I1-7)
SECTiON | COST = TOTAL COST
(ED x D) @ 163 + 89) &) .
TOTAL__ COST COST (M+) 4
(Br@ie o) < ey &
5) BENEFIT €) ECONOMIC INDICATOR
[3%“35@%5"37“ () @) TOTAL CONSTRUCTION cosT { &3 +@)) &3
UNIT BENEFIT/KM.
TRAFFIC | (REF E.LI- @ ECONOMIC COST (& x 0.831 } &9
BENEFIT f%‘i':’@T) @t B/C RATIO =2}
UNIT BENEFIT /KM. as) .
BRIDGE {0,066 x 0000351 x(E) IRR { REF. E.TI-13)
- | BENEFIT a%ggrrr @
- { X
[ CONSTANRT “K" @ 7) COMM_ENT
w { REF. E.II-10
= | DEV'T. FUNIT BENEF @I
BEHEFIT | (k40001275 1(4) +0.00008(8))
w BENEF
{ %% 185 ) @
MAINTE- | UHIT BENEFIT/RN. [
NANGCE {REF. E.IL~11)
€OST asum [y,
SAVINGS ]
TOTAL asn n" 52)
{69+ G + @3 + B 3







E.II-1 AADT

Obtain from Chart below.

300

260

AADT
N

100 : <~

50

6,000 10,000 16,000 20,000
Populatien within RiA
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E.11-2 Proposed Pavement Type

Apply E.I-1.

E.II-3 Proposed Structure Type

Apply E.I1-2.

E.11-4 Road Construction Cost.

Apply E.I1-3.

E.I11I-5 Slope Protection Cost

Apply E.I1-4,

E.I11-6 Additional Cost for Flood Section

Apply E.I-5.

E.II-7 Structure Cost

Apply E.I1-6.
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E.11-8  Traffic Benefit .-
TRBu-Ls

A

Equatinn : TRB

where , TRB = traffic benefit, in Mp
" ° TRBu=:unit traffic benefit, in Mp/km,
' : £iven in Chart below '
" L& = subsection length, in Kkm

Selectioﬁ:of_Chart for estimating unit traffic benefit "TRBu"

e o o ot s A A ok Gt AL B et e Bw Yo iy e e W S R R e e e rm e P i o T fas e e NS LA R R e e

A : Gradually Decreasing Pattern ! ;
B : Evenly Distributing Pattern . i Fig. B-1 | Fig. B-2
C : Tip Concentration Pattern i i

E-16



Chart for estimating unit traffic benefit “TRBu"
for Population Distribution Pattern - A
{ Gradually Decreasing Pattern 9
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Chart: for estimating unit traffic¢ benefit “TRBu®
for Population Distribution Pattern - B
( Evenly Distributing Pattern ) :

8.0 T ' - T o
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Distribution _ Type shd Copditipn |- -7
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x . . / >
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2,0 & 7 -7
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" Figure B-2 "TRBu" Based on Population
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‘Chart: for estimating unit traffic benef1t "TRBu"
for Population Distribution Pattern C.om
( Tip Concentration Pattern ) D
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Figure C-1. "TRBu" Based on AADT
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E.11-9 Bridge Benefit

Equation : BRB = BRBu-Lb
BRBu= 0.0660:TRBu-0.000351VEH

where , BRB = bridge benefit, in Mp
BRBu= unit bridge benefit, in Mp/m
= bridge length, in m
TRBu= unit traffic benefit, in Mp/km,
obtained from E.I11-8
YEH = AADT, in veh

E.I1-10 Development Benefit

DVBu-Ls

Equation :.DVB _ _ _
k+0.001275-At/Lt+0.000019-Pt/Lt

Equation : DVB

where , DVB development benefit, in Mp

DYBu= unit{ development benefit,in Mp/km

k = constant, given-in Tabkle below

At = total cultivated area within RIA, in ha
Pt  =-total population within RIA, in person
Lt = total road length, in km

Ls = subsection length, in km

Constant "k"

Existing Surface ! Terrain
Type and Condition J--=re-mmmemem e e e e
i Flat Rolling Mountain's

Paved - Bad i ~.626 -.685 -.693
Paved -~ VYery Bad i ~.283 -.343 -.3b0
Gravel- Good/Fair i 125 . 065 057
Gravel-. Bad ! .643 .584 .B76
Gravel- Yery Bad i 096 037 029
Earth - Bad ! 217 157 149
Earth - Very Bad | ~.019 -.078 -.086
Any - Impassable/ |

Non-exist'g | 070 011 003

E -20



E.Tl-11 Maintenance Cost Savings

Apply E.I-9.

E.II~-12 B/C Ratio

Equation : BC = TB/EC

TB = TRB+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 Mp
TC = total cost, in Mp
THB = traffi¢ benefit, in Mp
BRB = bridge benefit, in Mp
DVB = development benefit, in Mp
MCS = maintenance cost savings, in Mp
RCC = road construction cost, in Mp
SPC = slope protection cost, in Mp
FSC = additional cost for flood sectivn, in Mp
8TC = structure cost, in Mp

E,.11~-13 - Internal Rate o0f Return (IRR)

Apply E.I-11.
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) ROAD NAME AND CLASS

PROJECT EVALUATION WORKSHEET ( TRAFFIC PROJECT )

2) AADT
' LIGHT VEHIGLE ( CAR/ VAN /JEEPNEY) VEH, % NUMBERS OF YEARS ns
,NAME OF RoAad '2 . @ : gx TO THE OPENING YEAR
PROVINGE { PROVINCE GROUP - F ) $ho | HEAYY VEHIGLE {BUS/TRUCK) , VEH, “u 2%
' ' - g3 . ) B4 ) AADT N OPENING YEAR 3
FUNCTIONAL CLASSIFICATION |. PRIMARY MAJOR 2. SECONDARY MAJOR 3. COLLECTOR 4. FEEDER & TOTAL VEH| 100+ |© {Dx 1.03M)
. (REF, CHAPTER 2)
3) PROPOSEDR IMPROVEMENT AND COST (ROAD) 4) PROPOSED IMPROVEMENT AND COST (STRUCTURE}
- TOTAL SUBSECTION KO, WHERE THE STRUCTURE TOTAL
SUBSECTION NO. IS LOCATED -
Th @ EXISTING TYPE _
LENGTH OF SUBSECTION tkm) {FORD/ SPILLWAY/ TIMBER /BAILEY /OTHER}
- PROPOSED TYPE (REF. F.I-21
EXISTING SURFACE TYPE e e o _
{PAVED /ORAVEL FEARTH (2-BR/1-BR/2-SW/1-SW/1:RCBC/2-RCBC)
EXISTING. SURFACE CONDITION HO. OF LANES
(GOUD/ FAIR/ BAD/ VERY BAD} .
TERRAIN ouss LERGTH (M) @
FLAT /ROLLING /MOUNTAING
d e . NO. OF SPANS ) &3
“GUT SLOPE LENGTH {M) _O { £/ 20 & ROUND ) ]
‘5 SLOPE : UNIT GOST/ M
34 PROTECTION] EMBANKMENT SLOPE [ " SUPER ( REF. F.I-6) :
8k LENGTH (M} ° STRUCTURE! GOST . @1
sw - | Froop pERTH w @ a (E3xED)
v JfLoop L 2= UNIT COST/EACH (25}
SECTION [ FLOGD SECTION = |4 (REF F.I1-6) :
_LERGTH () ® 1z |aBuTHENT o %
TYPE (PCC /AC/BMP/GRAVEL} . {€9x 2)
{REF, F. I~ 1] @ UNIT COST/EACH @
CARRIAGEWAY WIDTH (M) (9) i PIER {REF_F.I-6)
ar { REF, F.I-1) COST @
wi [TSHOOLDER WIDTH (M) [ LD €D~ 11)
ahi | LREF F.I-F) TOTAL COST _ 9]
Eg ["TToTAL WibTH & @ {65168:89 5
| (@+2x@) NO. OF LANES
TYEE OF INPROVEMENT (RERAB. / IMPR./ o - _ |
WIDENING /KREW CONST.) {REF. F.I-1) § LENGTH (M) @'
_ :u:;: COST/KM, {2 3 [ T UNIT CosT/m &I
. FI-3) = x -
ROAD n = {REF. F.1-8)
COST 3 o | B
N cosT @
1@=@ . 81 (EmE)
UNIT COST/M (14} -
- cut {REE F£.I-4) 1-CELL OR 2-CELL
LN SLoPE | COST G5 LENGTH (M)
= | SLOPE {GHON {USUALLY (1D +3.0 ) &
~ |PROTEGTION UNIT CO5T/M () o URIT COST/ ™ &
- EMBANK | (REF F . 1-4) ol |8 {REF. F.I-6)
@ SLOPE | COST i o & ¢ I cosT @s)
e ‘ (@x(En e | Z (B35
UNIT COST/KM. IS b | WiNGwALL & AFRON @5
FLOGD 1L976-{7)40.173 () -0.650) o | _t{REF F.1-51
SECTION [T COBT 18 .® | ToTAL_coOST @7
(@ (@) {69469 )
COST (M7 39
TOTAL  COST (@i
(ELOIBLON
5) BENEFIT 61 ECONOMIC INDICATOR .
Aé"") I OPENING YEAR @ TOTAL CONSTRUCTION CoST (&3+E)) @’I
( A B
PE@RC;INT HEAVY 'VEHICLES @) ECONOMIC COST (@B x 0.831) &9
{
Béj:’naa@;.enem ™) @% 8/C RATIO @ @)
(@) +E) )
CONSTANT k" oy IRR ¢ REF. F.I =11)
{ REF. F.I-7)
TRAFFIC u%r aensr:wm(a@mea. an
BENEFIT | (60 +0.000060 x(2) } c
- BENEEIT {2 ) COMMENT
- {an«a)x(3))
w UNIT BENEFIY /M7 VEH, @
w | BRIDGE (0,066 x @) -0.000351) &
BEREFIT | BENEFIT
= {@DxE3x(3))
W | MAINTE- | UNIT BENEFIT/KM 2
® HANCE ( REF. F.I1-8)}
COSY BE
sivios | beberll &
TOTAL BENEFIT a7)
(62163160 )







F.I~-1 Proposed Pavement Type

Select from Téble below,

- Pavement Type and Width

Road i AADT in | Pavement | Carri- | Shoulder Width {(m)
Clags 'V Opening -t~ Type ] ageway |--memmm s o
i Year ! i 1IWidth(m)! Flat Roll'g Mount
——————————— Jommmmm i | i e ] e e e
i Over 20001 PCC 3 6.7 ' 3.0 2.0 1.5

L 1 1000-2000 {1 PCC 3 6.7 i 2.0 1.5 1.0
Primary ! 400-1000 '+ AC 3 6.7 ! 2.0 1.5 1.0
Major £ 200~ 400 ) BMP 2031 6.0 ! 2.0 1.5 1.0
i 100~ 200 + BMP. 2)3)1 6.0 ; 1.6 1.0 0.5

! Below 1001 Gravel I 6.0 ! 1.5 1.0 0.5
——————————— I ittt e B kbR bk bl
i Over 2000t PCC SN 6.7 H 2.5 1.5 1.0

Secondary ! 1000-2000 1 PCC 31 6.0 i 2.5 1.5 1.0
- Major i 400-1000 | AC 3 6.0 i 2.0 1.5 1.0
} 200~ 400 | BMP 2)3)1 6.0 | 1.5 1.0 1.0

. Below 200 1 Gravel i 6.0 i 1.0 0.5 0.5
——————————— S bl b
. I Over 400 | AC 31 6.0 H 1.5 1.0 1.0
Collector ! 200- 400 | BMP 2)3)% 6.0 i 1.5 1.0 1.0
H G- 200 | Gravel ' 6.0 i 1.0 0.5 0.5

! Below G50 { Gravel i 4.0 d 1.0 0.5 0.5
—————————— s Tl T o B il
! Over 400 t AC 3 6.0 v 1.5 1.0 0.5

Feeder ! 200- 400 ' BMP 233)! 6.0 | 1.0 0.5 0.5
| 50- 200 )} Gravel io4.00 1.0 0.5 0.5

! Below bH0 | Gravel i 4.0 } 0.5 0.5 0.5

o = o = e M M A E Em EE W T Er = e m e we v S e v e e e = e A m e MDA AL B4 RL M AL EL ML A e A e e — e

Note 1) Where 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, 1t 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

- —— - - St A s e B = = = o FAL A o e T e et A = e W TR P T R A A f7 = e e e e b e e o TT T ST e e e e

Existing ! Existing i Existing ! Type
Surface i Surface i Carriageway | of

Type !{ Candition ! Width i Improvement
Standard ! Good/Fair ; Standard ! -

' or ! Good/Fair } Substandard ! Widening
Superiar ! Bad/Very bad | any ! Rehabilitation
————————————— Jm e e ] e |
Substandard ! Good/Fair ; any | Improvemeni-2
.or ¢t Bad/Very bad | any i Improvement-1
Non-existing! Impassable | any i New Construction

i ot v = am e bve e e o e e Ak T v A i = N b T o Y e e e e e M e Y e e M W e mw S W mm e e o vm e e e s R A e



JI-2

Proposed Structure Type

Select from Table below.

._.___._...n_....,_._._.................--—.--..-.___..___..-........____......._..._.;..-...-.__....—__.._,_..-.....—-u..........

EXisting Type l--mrmemmmso s s e s s o oS i e s e e
! Primary Major_. ! Coliector.-
| Secondary Major | Feeder
______________ O T L T
} 4 Carriageway | _
| ! width of : | l1-lane Spillway
{ ! approach | (1-S¥W)
' s ! 2-lane Brigde | road 4.0 m | _
Ford Crossing ! (2-BR) B it S B R B e
i i- Carriagewvay |
} i width of | 2-lane Spillway
; } approach - | (2-SW)
1 I road 6.0 m |
______________ :--_-._..................-._..__.. : S g
Spillway ! 2-lane Bridge | : -
! {2-BR) }
-------------- e e e | o e
! ! AAPT < 200 | 1-lane Bridge
i 2-lane Bridge i b (1-BR) :
Timber Bridge | {Z-BR) | e e e
: i : ! AADT > 200 |} 2-lane Bridge
i | !} (2-~BR)
——————————————— I m e e e e
{ : -1 AADT < 300 i -
Bailey Bridge | 2-lane Bridge | =~—v——crrmemmmrme e e
i 2-lane Bridge
1

(2-BR) ! AADT > 300 |
i i (2-BID

Note ! Use RCBC instead of bridge where length is shaft and to-
pography is suitahle. ‘



F.I-3 Road Construction Cost
Equation : RCC = RCCu-Ls

where , RCC = road construction cost, in Mp
o " RCCu= unit road construction cost, in Mp/Kkm,
given in Table below
gsubsection length, in Km

)

Ls

Unit road construction cost "hCCu", in Mp/km

Type !\ Proposed | Carriage- | Shoulder | Tervrrain
of . . | Pavement | way Width | Width |—mm e ——————
Improvement ! Type ! {m) H {m) | Flat Rolling Mountaln's
vt s ow B v | e e o= form s e Jorm s e e — i e
I | H 0.6 | - 2.050 2,651
| I 4.0 H 1.0 } 1.827 2,264 -
| t i 1.6 | 1.936 - -
| = | mm e i e i e e e e -
i | i 0.5 H - - 3.066
] I | 1.0 | - 2.678 3.200
! | 6.0 | 1.5 t 2.6561 2.952 -
! i i 2.0 i 2.776 - -
[ H i 2.5 | 2.914 - -
| ) e m e e e [ e e — e e
I PCC { i 1.0 | - - 3.6493
| | | 1.5 i - 3.142 3.768
1 1 6.7 | 2.0 H 3.100 3.476 -
H | . H 2.8 I 3.466 - -
I | i 3.0 i 3.712 - -
f oo oo Jmm e e
1 H ! 0.6 { - - 0,823
) 1 | : i 1.0 i - D.982 1.481
Rehabilita- | I Widening | 1.5 i 0.873 1.892 -
: 1 l ¢ 2.0 | 1.070 - -
tion/ ! l i 2.6 | 1.168 - -
) fromm e ——— R ettt | ~—m e Jrmmm e e e — e e
improvenment/| ! _ { 0.6 ! - 1.909 2.516
1 } 4,0 ! 1.0 I 1.877 2.098 -
Widening 1 | } 1.6 i 1.820 - -
i from e ———— fromm—m o e e e
! ! ! 0.6 ! - - 2.782
f I I 1.0 f - 2.364 2.858
I [ 6.0 | 1.6 f 2,374 2.78b -
I | | 2.0 i 2.665 - -
| | H 2.6 1 2.779 - -
I e mmm e e mmrr e m e mmm e — o e
H AC i | 1.0 f - - 3.369
l t ) 1.6 | - 2.867 3.483
| | 6.7 i 2.0 1 2.86% 3.172 -
| i l 2.6 l 3.108 - =
! H | 3.0 ! 3.316 - -
i fm=me——= —_———— Jremm = e e e s
I t I 0.8 | - - 0.907
i | : 1 1.0 i - 0.944 1.478
) 1 Widening | 1.8 f 0.819 1.416 -
i i - ! 2.0 | 1,023 - -
H [ H 2.5 1 1.106 - -

-~= gontinued --



Unit road construction cost "RCCu", in:Mp/km;;(6qnbinued)L

Type | Proposed 1 Carriage~ | Shoulder ! ~Terrain o
of ! Pavement | way Width | Width [ oo e o e e e
improvement ! Type { {m) . (m) | Flat Rolling Mountaints
------------ o e mcmemm o | i s s | et ] 4 e o e e
1 | ) (TR T - T - 1.834° ° 1.650
1 | 1.0 i 10 0t 10189 1.769 -
| { - 1.5 I 1.237 - -
! |rmme e - AR T L i e e e S R S oy 2 e
i | t 0.5 H - 1.818 2.350
t ! 6.0 H 1.0 { 1.680 2.084 2.418
| BMP t 1 1.5 ! 1.744 2.398 -
| H 4 2.0 1 1.978 S -
| o= e e ekl bababededalabe e e
Rehabillta- ! t | 0.5 - { - 0.714 0.879
: } | Widening | 1.0 - H 0.592 0..842 1.388
tion/ -1 ) : i 1.5 H 0.650 - -
t l i - 2,0 i 0,668 - -
Improvement/j-—=-~rsoc-cjonmccnne——— jommmmme e jrmmrnm e e e rr e nm—e e ——
1 i 4.0 ! 0.5 | 0.482 0.511 0.601
Widening i } C 1 1.0 1 0.586 - -
H = | ] [mm e
I Gravel ! { 0.5 ! - 0.965 1.321
| P 6.0 H 1.0 { 0.714 1.013 1.510
| f H 1.5 1 0.823 1.045 -
1 | H 2.0 B 0.896 - -
| | mrmmm—ee e m et P e e e e e e
t | 4,0 'l any l 1.048 1.048 1.048
I Overlay ! 6.0 1 any H 1.325 1.3256 1.325
f ’ T 6.7 { any { 1.505 1.505 1.505
1 | H 1.0 I ~ - 4.184
] I 6.0 1 1.5 ! - 3.790 -
1 1 } 2.0 i 3.534 - -
i ! f 2.5 | 3.73%9 - -
H PCC R e LT fomm e ————— | e i e e e e
! | : I 1.0 | - - 4.434
t i I 1.5 i - 4.040 5.064
I | 6.7 H 2.0 I 3.781 4.618 -
t | H 2.5 1 3.989 -
! ! } 3.0 ! 4,152 - -
|==mmmmme s | =—m e - [—m e e e e
l ! { 0.6 1 - - 3.228
I ) S I - 2.900 3.863
1 ] 6.0 | 1.5 ! 2.920 ©83.484 -
i ! i 2.0 ! 3.346 -
! | ! 2.5 } 3.630 - -
New H AC R Jmmmm e e e e T T
! ! 1.0 ! - - 4.072
Construc~ - | § i 1.5 f = 3.690 4,712
H H 6.7 1. 2.0 1 3.5562 4.281 -
tion | H | 2.5 1 3.808 - -
{ I H 3.0 1 4.007 - -
[~—merme—- R i Rt e jom e e —————————
i | 4,0 i 0.5 ! - 1.534 1.815
I | - H 1.0 ! 1.334 - -
t R e o [ e L e D e
H BMP { { 0.8 ! - 2.197 2.637
1 . J 6.0 ! 1.0 } 2.193 2.758 3.25¢0
| I | 1.6 H 2.598 2.846 -
H } | 2.0 H 2.684 - -
e R jomm—————— T T TR
1 { 4.0 ! 0.5 I 0.536 0.611 0.713
i ! i 1.0 i 0.643 - -
! Gravel j---—---~---—- | e [rm e o e e —
H { | 0.6 ! - 1.637 2.003
H i 6.0 ! 1.0 l 1.430 1.772 -~
i | i 1.5 } 1.683 - -
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_.F.I~4 Slope Protection Cost

Equation : SPC = SPCC+SPCE
SPCC = SPCCu-Lec
SPCE =

SPCEu-Le

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

where , SPC
SPCC
SPCE

i

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, in m

Le
Le

Unit éost forislope'profeCtion "spcCu","SPCEu", in Mp/m

ITtem ! Unit Cost
—————————— '__"""“""""'_"'-—""""_'—"‘—_—“'—"‘-"_______—'-"—'="'"'-_“"—_‘-""""
Cut Slope Protection - "3PCCu" ! 0.0253
Embankment Slope- Protection  “"SPCEu" H 0.0275

F.I-6 Additional Cost for Flood Sectiion

FSCu-Lf

Equation : FSC
: 1.976+Df+0.173-Wr-0.850

FSCu

Hon

where , FSC additional éost 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, inm

¥r = road width, in n

|



F.I1-6 Siructure Cost

1]

Equation : STC BRC+SWC+BCC

BRC = SSu: Lss+ABu Nab+PRu Npr
SWC = S¥Wu+Lsw :
BCC = BCu:Lbo+WW

where , 8TC = structure cost, in Mp

BRC = bridge cost, in Mp

SWC = spillway cost, in Mp

BCC = RCBC cost, in Mp

S8u = unit cost ef suﬁérstructure, 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,

given in Table below
Lss = length of superstructure, in m
Nab = number of abutments
Npr = number of piers ' :
SWu = unit cost of sp111way, in Mp/m,

given in Table below :
Lsw = length of spillway, in m ' )
BCu = unit cost -of RCBC, in Mp/m,given in Table below
Lbe = length of RCBC, in m,

usually road width plus 3.0 m
WW = cost for wingwall and apron, in Mp/set(boeth

sides total), given in Table below

Unit cost "SSu",“ABu","PRu",“SWu“?"BCU“,"wwu}

ra e e i e o = A A i e e s T T Em Em WA . TR YT W M aw mm i R S T T E mE L b TE T P MR mm e T A e e e e s e e

Wingwall/Apraon "WW ¢

RCBC "BCu"®
Wingwall/Apron “WW *

e = e gt = = et e E e e ek —— e e ane s ot T Y= = e e T T T e e o mee e Tt et e s —

] }
i i
{ Superstructure "SSu" | 0.0478 Mp/m
2-lane. Bridge i Abutment "ABu" | 0.3630.Mp/each
-1 Pier "PRu' | 0.3135 Mp/each
___________________ ] e e e ] o e
! Superstructure "S$Su" | 0.0357 Mp/m
l-lane Bridge | Abutment "ABu" 1 0.25630 Mp/each
| Pier YPRu" |} 0.2200 Mp/each
___________________ e : U
2—-lane Spillway | 8Spilliway "SWu" | 0.0182 Mp/m
__________________ }_—__m»»_—______—____"_fv__—____*___u—__——
1-lane Spillway | Spillway "SWar | 0.0132 Mp/m
—————————————————— e e e e ] =
l1-cell RCBC RCBC *BCu" i 0227 Mp/m
]
]
1
;
g

10,0396 Mp/m
0



F.1-7 Traffic Denefit

Fguation TRB = TRBu-Ls+VEH
TRBu= k+0.000060-HV
where , TRB = traffic benefit, in Mp
TRBu= unit traffic benefit, in Mp/km/veh
Ls = subsection length, in km
YVEH = AADT, in veh
HY = percent heavy vehicles, in %
Kk = ponstant, given in Table below
Constant "K"

Proposed | Existing Surface ] : Terrain
Pavemrnt { Type and Condition J-----~=---mwoewoamo—-—
Type i ; Flat Rolling
_________ =............._......_......_._.__._..._.___-_ ﬁ e o A R e e it R = e

| Paved -~ Bad | 00431 00470

! Paved - Very Bad } 00871 00910

! Gravel- Good/Fair H 00528 00567

PCC/AC ! Gravel- Bad = ' 00532 00671

: ! Gravel- Yery Bad 1 00997 01036

{ Earth - Bad H 01102 01141

| Earth - Very Bad | 01633 01672
_________ :......_....._._.-......_._......_.______.... } — o e e 4 i .

! Paved ~ Bad ) i 0234 00272

! Paved - Very Bad H 00674 00712

! Gravel- Good/Fair i 00331 .00370

BMP/DBST | Gravel- Bad _ H ¢0335 00373

! Gravel- Very Bad J. 00799 o0a38

i Earth - Bad i 009405 00944

i Earth - Very Bad | 01436 01475
_________ :....._........__...._......__._._.....__..__ : et T = o e Tt — = A = p em = e A

{ Gravel- Bad ! 00282 00321

Gravel i Gravel- Yery Bad } 00747 00785

t - Earth - Bad | 008562 00891

i BEarth - VYery Bad | 01383 01422

F,1-8 Bridge Benefit

BRB
BREBu

Eguation

o

BRB
BEBu
Lb

where ,

Honounon

‘TRBu=

unit bridge benefit,

BRBu - Lb - VEH ,
0.0660+TRBu-0.000351

bridge benefit, in Mp
in Mp/m/veh
bridge length, in m :

AADT, in veh _
unit traffic benefit, in Mp/km/veh,

obtained from F.I-7



F.I-9 Maintenance Cost Savings

Hquation : MCS MCSu-Ls

where , MCS
MCSu

)

maintenance cost savings, in Mp
unit maintenance cost sav1ngs. in Mp/Km,
-given in Chart below

Ls = subsection:lengthy in Kkm

l

Chart for estimating unit maintanance cogst savings "MCSu"

E 0.1
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S o,
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g -0.4 “5h- L e :
= Wz o g, N .
@ ~ te ] A
; S, 4 \_'[, “‘?f. . +.
= '\% \t}' - . J~\*:' N
- =05 2o o e
ot e, \,% ‘::\ S e
S - V%, Ry e
k Y. KRR T
0.6 by . \ . . . tef N
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F.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- |
. B = 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 consiruction cost, in Mp

SPC= slope protection cost, in Mp

FSC= additional. cost for flood section, in Mp
§T¢= structure cost, in Mp



F.I-11

Internal Rate of Return (IRR)

Obtain from Chart below.

IRR,

in %

1RR,

3o
f"“'
v"’..ﬂ‘
=, ;.f"
It
55
;;/J
) /"’M |
Proposed Pavement Typel .25
10 e e
L
0.5 1.2 1.6 2.0
B/C Ralilo
109 e
-'._"5" e
e I o
'J
e i
4d //
80 =
L -~
2
e <~
- r
Vst
60 Froposed povement type|.” e
e
-
5 N o
s GR, | e
TV’/ I T aavee
o . acr
) 5 A
Pty
%
20 ///ﬁ
£
[Z7.
V] 2.0 4.0 6.0 8.0 10.0 2.0

B/C Ratio
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PROJECT EVALUATION WORKSHEET (DEVELOPMENT PROJ?ECT)

2) SOCIO"ECONOMI_C DATA AND AADT

1) ROAD NAME AND CLASS .
NAME OF ROAD POPULATION WITHIN RIA £ Py U TOTAL ROAD LENGTH : Lt &) KM ‘P({)’/'é)) (5)
; : i CULTIVATED AREA 2 At /Lt 0) ANDT s
PROVINCE { PROVINGE GROUP - F ) WITHIN TRIA S At ® HA ¢(25/é)1 O CREE € 11 1) _
FUNCTIONAL CLASSIFICATION : ; POPULATION DISTRIBUTION At GRADUALLY DECREASING B : EVENLY DISTRIBUTING C : TIP CONCENTRATION
FUNCTIONAL GLASS I. PRIMARY MAJOR 2. SEGONDARY MAJOR 3. GOLLECTOR 4, FEEDER ERTTERN DRADDAL LN o
3) PROPOSED IMPROVEMENT AND COST (ROAD) 4) PROPOSED IMPROVEMENT AND COST (STRUCTURE)
SUBSECTION NO. WHERE THE STRUCTURE
SUBSECTION NO. _ ToTAL SYBSECTION TOTAL
. — 3 _EXISTING TYPE - :
LERGTH OF SUBSEGCTION (KM) ® © { FORD/ SPILLWAY / TIMBER/ BAILEY/OTHER )
EXISTING SURFACE TYPE .PROPOSED TYPE {REF, F.I1-3)
{ PAVED 7 GRAVEL / EARTH /NONE ) {2-BR/I-BR/2-SW/1-5W/1-RCBC /2-RCBG)
_EXISTING SURFACE GONDITION '
(G000 /FAIR/BAD/VERY BAD/IMPASSABLE) NO.-OF LANES
TERRAIN S ; e
. {FLAT 7 ROLLING / MOUNTAINOUS ) LENGTH (M
10, OF SPANS
| sLope | SUT SLOPE LENGTH (M) {63 /20 B ROUND } 2
Z PROTECTIO UNIT COST/M g
4 EMDANKMENT SLOPE  (9) w SUPER- | (REE F.I[-7) sl
Ok _ STRUCTURE| COST &l
1R 'FLOOD DEPTH - (M) @ : 168 « 63)
“E| sEerio 2z UNIT COST/EACH 63
7| SECTION | FLoop SECTION - @ -1 ( REF. F.I11-7)
LENGTH @& | -~ | ABUTMENT COST . @
TYPE IPCC/AC/BMP/GRAVEL } 4 (Egx 21
(Ref F.lU-2) 3 UNIT COST/EAGH &)
ot] CARRIAGEWAY WIDTH (M) @ PIER {RER F.11-7)
wx| (REF-F.II-2} t
oW COST @
OF | SHOULDER WIDTH (M) (5 {60 xtgh -1
aul {(RER F.II-2) Té%m. cos &z
Tt TOTAL WIDTH (M} (3 {CD+ 69 + @)
‘@2 @) HO. OF LANES
TYPE OF IMPROVEMENT ( REHAD. 7 IMPR.7 . - |
WIDENING /NEW CONST.) (REF. F .iI-2) 3 [ onotn om &
UNJT COST/KM. (i5) 3
{REF. F.I1-4) 2 | E [ UuNIT cosT/M &4l
ROAD & | £ | {(REF. F J1~-T7}
cosT “ ik
1) x (D COosST @
81163 x63
UNIT COST/M, (7}
i cur | (RERFII-5 :. 1~CELL OR 2-CELL
SLOPE COST @
z [ENGTH (W}
Z | sLope (@) ({USUALLY (i) +3.0}
i [PROTEGTION UNIT CO3T/M. (9] w o | WNIT cosT/n &7
o e Feasr 5] o | o |8 lmeE )
o [ ) & I cosT
o (@3 e | E(® (@%x@)_ &)
URIT COST/KM. = | WINGWALL & APRON )
FLeop | U1.976-(@)10.73-()-0.850 ) § (REF. F.I1-7) - &)
SECTION | COST TOTAL COST )
(@) =z ) (69 + 63) ©
TOTAL_ GOSY COST (W) i)
B+@+ &0+ 163 +69 + 80 4
5} BEMEFIT 6) ECONOMIC INDICATOR
f%énga LENGTH (s} @) TOTAL CONSTRUCTION COST (&) + @D &)
UNIT BENEFITZKM. 3]
TRAFFIC | (REF F.1i-8) ECONOMIC CoST (&) x 0.831 ) &
BENEFIT f“i’-"’é} @l B/C RATIO (6976
UNIT BENEFIT /KM, s | . :
BRIDOE | (0.066 x §3-0000351 x (@} IRF {REE F II-13 )
- | BENEFIT | BENEFIT @
- (é x @) .
L. CONSTANT "K© @ ?, COMMENT
- { REF._F.JI-10
DEV'T. | UNIT BENEFIT
Z 1 eeneRIT | (K30.00261344)>-0000058 x(5))
u B EF& €1
@ ] =7
MAINTE- | UNIT BENEFIT/KM. o]
NANGE (REF. F.I1-11}
cosT  [BENEFIT &1}
SAVINGS | { 6O x (@)
TOTAL QENEFIT 52)

{68+ 69 + 49 + 6

F-13







F.11-1

AADT

AADT

Obtain from Chart below.
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F.11-2 Proposed Pavement Type

Apply F.1-1.

F.I11-3 Proposed Structure Type

Apply F.1-2.

F.I1I-4 Road-Construction Cost

Apply F.I-3.

F.11-5 Slope Protection Cost

Apply F.I1~-4,.

F.II-6 Additicnal Cost for Flood Section

Apply F.I-56.

F.II-7 Structure Cost

Apply F.I1-6.



F.I11-8

Traffi¢ Benefit’

Equation : TRB = TRBu-Ls

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

Select1on of Chart for estlmat1ng unlt traff:c benefit "TRBu"

-_..n_......,--...._...._................-_..-——-._...........-.-..._........._...‘u-u_..-.-......_..._-———.___._...._-—-x-_.

A Gradually Decrea51ng Patte;n ! i Fig., A-2
B : Evenly Distributing Pattern { Fig. B-1 | Fig, B-2
C : Tip Conoentratlon Pattern ! i Fig. C-2



in Mp/km

Unit Traffic Beneflt "TRBu",

Unit Treffic Benefit “TRBu", in Ms/km

Chart for estimating unit traffic benefit "TRBu"
for Population Distribution Pattern - A
( Gradua}ly Decreasing Pattern )

3.0 1 | —
Population lExlalln; Surifade
Diatributlen Type ang Condlglon
Pattern-A
. ]
2.0 Can
B . ) /.,a
-‘i- -
- L
-+ .-
L4
1.0
Qravel-
Gra rel-Good/Fair/
o 10 &0 120 160 200
. AADT
Figure A-1 "TRBu" Based on AADT
3.0 | I l S ‘
Existhng Surface
S?E?lfﬁji?nn Type and Condition
Pattern=A
2.0
~
ad
- -
./r‘ 'al‘, =
'// e Vi
'/‘t g’a‘? rleet
1.0 wod¥elyel 2 - ched
) ¢! A PRy
poadee1™
ves
e et
ravel
iravel-tlod/Fail
1~
12,000 16,000 20,000

Population within RIA

Figure A-2 "TRBu'" Based on Population

H
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Chart for estimating unit traffic benefit "TRBu"
for Population Distribution Pattern - B
( Evenly Distributing Pattern )

3.0 4 .
. * L4
Populatien Efisting Burface] Lo
e Distribution - Tire and Cond¥iidn 77
= Patiern-B n 7 2e’
=
2 2.0
=
[
=
o
=
&
-
.o
Oo1.0
[
[
[
T
"
=
0 40 BO 120 150 200
AADT
Figure B-1 "TRBu" Based on AADT
3.0 7 ,.N
’,
Population Ex)s{ing Surfface A A
Distributien Type|and ConBition * re
Pattern-B O &

in Ma/km

Unit Traffic Benefit “TRBu",

.6 1,000 7,000 12,000 18,000 70,000
Populaticon wlthin RIA

Figure B-2 "TRBu" Based on Population
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Chart forvestimating-unit traffie benefii "“TRBu"
for Population-Distribution Pattern. - C.- - . -
( Tip Concentiration Patiern ) -

in M-p/krr;

Unit Traffic Benefit "TRBu",

in Mg/Km

Unit Traffic Bernefit “TRBu~,

(&)

(=3

—
(=]

attern-C

(.
Population ..
Distribution -

l‘ : T "’ .
Gl - . . - Ll
Surface] ... - /4' . ‘

conditign )
' !//@ﬁ

B L
B é;é-‘i‘:"\" /
_‘bﬂ,a\- 555'

40

Figure C-1 "TR

80
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Bu*" Based an

160

AADT

200

P I lati 1 / 4’
opulation Ekisting [Surface
Dislribution -
Type/and |Condl ti
' - . -
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I.“-b .
65 g
s
G4 K
RNl
th
a,?\?}"
- ‘{@,.‘I
>
“ﬁti’

s1-Good

4,000

‘8, 000
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within RIA
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Figure C-2 "TRBu" Based on Population
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:F.II~9 Bridge Benefit

Eguation : BREB =
BRBu=

where , BRB =
BRBu=
Lb =
TRBu=

YEH =

F.I1-10 Development Benef

Equation : DVB
Eguation : DVB

o

- where , DVB
DVBu
k
At
Pi
L.t
IL.s -

Ww-n w1 nn

Constant "k"
Existing Surface
Type and Conditio

Paved - Bad

Paved - Very Bad

Gravel- Good/Fair

Gravel~ Bad

Gravel- VYery Bad

Earth - Bad

Earth - Very Bad

Any ~ Impassabl
Non~exist

BRBui-Lb .
0.0660TRBu-9.000361+VEH

bridge benefit, in Mp

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

unit traffic benefit, in Mp/km,
obtained from F.II-8

AADT, in veh

it

DVYBu-Ls
k+0.,002613-At/Lt-0.000058-Pt/Lt

development benefit, in Mp

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

total cultivated area within RIA, in ha
total population within RIA, in person
total read length, in Km

gsubsection tength, in km

T T T I

} Terrain
1 T e bl bk kb Rt
! Flat Roliing Mountain's
—-.....} __________________________________
| 222 -,038 036
| 336 .076 150
! 488 . 228 302
! 285 .025 099
i 127 ~-.1338 -.058
i 487 227 301
o -.023 -,283 -.209
e/ |
- 443 .183 256

ottt e A e m = e e = e e AL S e b i Am R P s B e e e e

F -20



F.II1-11 Maintenance Cost Savihgs

Apply F.I1-9.

F.I1-12 B/C Ratio

Egquation : BC = TB/EC

TB = TRB+BRB+DYB+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:
TEB = traffic benefit, in Mp
BRB = bridge benefit, in Mp
DVB = development benefit, in Mp
MCS = maintenance cost savings, in Mp
RCC = road construction cost, in Mp
SPC = slope protection cost, in Mp
FSC = additional cost for flood section, in Mp
STC = structure cost, in Mp

F.I11-13 Internal Rate of Return (IRR)

Apply F,I-11.

F-21
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WORKSHEETS,EQUATIONS AND DATA FOR PROJECT EVALUATION
IN PROVINCE GROUPE -~ G

CONTENTS
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PROPOSED IMPROVEMENT
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PROJECT EVALUATION WORKSHEET ( TRAFFIC PROJECT)

2) AADT

!} ROAD NAME AND CLASS _
NAME OF ROAD _ . LIGHT VEHIGLE { CAR/VAN/JEEPNEY) VEH, * . Ngmaenso g: ;EARS n=
. Z 5 o) - 2, | TO THE OPENING YEAR
PROVINGE { PROVINGE GROUP - G ) ¢ 0 | HEAVY VEHICLE {BUS /TRUGK) , VEH, A
ﬁ:xt - O) ' WL [ AADT 1IN OPENING YEAR @
FUNGTIONAL CLASSIFICATION {. PRIMARY MAJOR 2. SECONDARY MAJOR 3. COLLEGTGR 4. FEEDER o ToTAL VER( 16o% | © (s 1037
{REF. CHAPTER 2) :
3) PROPOSED IMPROVEMENT AND COST (ROAD) 4] PROPOSED IMPROVEMENT AND COST (STRUCTURE)
SUBSECTION No. TOTAL ls;s:_soscﬂgg NO. WHERE THE STRUCTURE . TOTAL
- - {a EXISTING TYPE .
LENGTH OF SUSSECTION kM) {FORD/ SPILLWAY/ TIMBER /BAILEY/OTHER )
YR PROPOSED TYFE {REF. G.I-2}
ISTING TYP .
fgnv?gmg:\?éfggmmﬁ {2-BR/1-BR/ 2-5'W/ 1-SW/ |-RCBG/ 2-RCBE)
EXISTING SURFACE CONDITION NO. OF LANES
{G0OD/ FAIR/ BAR/ VERY BAD)
TERRAIN ' LENGTH {M) @)
{FLAT /ROLLING /MOUNTA INOUS ) :
&) NO. OF SPANS &2
w1 siops CUT SLOPE LENGTH (M} (ED/ 50 B ROUND )
=z ' UNIT COST/M
qu PROTECTION| “EMBANKWENT SLOPE 54 SUPER (REF. G.1-61 &
Bk LENGTH (M) " STRUCTURE | GGST %
81 rLoop FLOOD DEPTH w @ ° (Ex @)
(= ; - UNIT COST/EAC
SECTION [™ FrLoOD SECTION @ “ & Tt ,;g_._ %31; -6) H
.LENGTH M) & |5 | ABUTMENT e @
TYPE (PCC /AC/ BMP/GRAVEL} @ "‘_‘ (E3x 2)
{ REF. 6.1-1) o URIT COST/EACH  {@0)
CARRIAGEWAY WIDTH (M} 6 3 PIER (REE_G.I-6)
Ok | {(REF. G.1-1} COST &9
@il [T SHOULDER WIDTH — {M) {io) (EDx &~y
S| (REF. G6.1-1) TOTAL_GOST €3)
£Z [ ToTAL WIBTH. T D {62+6o+E8) )
el B O T O8]
{ x . NO. OF LANES
TYPE OF IMPROVEMENT IREHAB./MPR./ _ .
WIDENING /NEW CONST.) (REF. G.I-1) S | LeweTH (W &
UNIT COST/KH. @) % :
{REF. G.1-3) I3 & UNIT COST/M @
ROAD & | £ |_(REF. 8.I-8)
COST @ @ | E -
{@x@) : R COST 3
B 1 (6)xE3)
UNIT COST/M (14}
— T (REE G.I-4) 1-CELL OR Z-QELL
& SLOPE | COST i5) “LENBTH W) 3
E | SLOPE (@61 {USUALLY (D +3.0 ) &
~ |proTECTION UNIT COST/M_ (o) UNIT COST/ M [
" EMBANK | (REF. 6.1-4) o]~ % | Rer g1-5)
" SLOPE [ COST @ o & | & [Teosr &
g (@@ e | 2 A éx 63,
UNIT COST/KM. (ex - [ WinewaLL & APRON @6
FLOOD (1.876 +(7)+0.173-()~0.850) 2 | _(REF._6.1-8)
SECTION | COST (i5y © I ToraL_cosT @7
(@ @) 16818 ) 5
TOTAL COST i@ COST_[M¥}
(DD (e E2+6D)
5} BENEFIT 6) ECONOMIC INDICATOR
fé‘;“', N OPENING YEAR © TOTAL CONSTRUCTION COST ((3+@) @‘
:’égcf-“r HEAVY VEHICLES e | ECONOMIC COST (@ x 0.831) @)
B%oesé.eﬂem T &9 B/¢ RATIO 6@
(@ + &)
CONSTANT k™ €9 IRR { REF. 6.1 -11)
{ REE. 6.,I1-7)
TRAFFIC urég BENEFIT/KM/VEH. @I}
SENEFIT | (@3 .
- BENEEIT @2 7) COMMENT
- Cx@x@) .
" UNIT BENEFIT/M/VEH,  @3)
w | _BRIDGE | (D.0G5 x @) - 0.000351)
BENEFIT [™GENEFIT
= (@23}
w MAINTE- UNIT BENEFIT/ KM @
o HANCE { REF. G,1-9)
COST
savines | SENEELT %)
TOTAL_ BENEFIT D)
(@B 60) 1







Proposed Pavement Type

Select from Table below.

Pavement Type and Width

e s e e e W b Ak e b Nk Gk T P e e ek A RN e W W e e A e S e b b L B A SN MA SR e e P e SR e i e e b e bk RS ey

Road ] AADT in | Pavement | Carri- | Shoulder Width (m)
Class !  Opening | Type . | ageway |-=-===wwo-———————=—m—-

' | . Year i 1) IWidth(m)} Flat Roll'g Mount
—————————— e e ] mm e ] [ s
| Over 2000 { PCC 3y, 6.7 ' 3.0 2.0 1.5

S I 1000-2000 i PCC 3! 6.7 ' 2.5 1.5 1.0
Primary . | 400-1000 1! AC 3 6.7 ! 2.0 1.5 1.0
Major I 200- 400 ! BMP. 2)3)1 6.0 : 2.0 1.6 1.0
{100~ 200 } BMP 2)3>! 6.0 i 1.6 1.0 0.5

! Below 100 | Gravel 1 6.0 { 1.5 1.0 0.6
~~~~~~~~~~ jm e e e e e [ s e
. ! Over 2000 | PCC 31 6.7 1 2.5 1.5 1.0
Secondary | 1000-2000 | PCC 3 6.0 H 2.5 1.6 1.0
Major ! 400-1000 § AC . 3> 6.0 ! 2.0 1.5 1.0

v 200~ 400 - BMP 2333V 6.0 i 1.5 1.0 1.0

{ Below 200 | Gravel i 6.0 i 1.0 0.5 0.5
—————————— e e Il B it
o | Over 400 | AC 31 6.0 i 1.5 1.0 1.0
Collector | 200- 400 | BMP 2)3)1 6.0 } 1.5 1.0 1.0
H 50- 200 1 Gravel L 6.0 } 1.0 0.5 0.5

| Below 50 | Gravel i 4.0 ! 1.0 0.5 0.5
—————————— R bt T I R et
i Over 400 | AC 3)) 6.0 i 1.5 1.0 0.5

Feeder i 200- 400 | BMP 2)3)! 6.0 | 1.0 0.5 0.5
! 50~ 200 | Gravel } 4,0 ! 1.0 0.5 0.5

| Below 50 |§ Gravel i 4.0 i 0.5 0.5 9.5

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

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

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

Type of Improvement

Existing i Existing ! Existing i Type
Surface i Surface { Carriageway ! of
Type { Condition i Width i Improvement
Standard ! Good/Fair i Standard i -
or .V Good/Fair ! S8Substandard ! Widening
‘Superior ! Bad/Yery bad ! any ! Rehabilitation
————————————— e e e B
Substandard | Good/Fair i any Improvement-2
3 1
; |

'
or Bad/Very bad any ] Improvement-1
Non-existing Impassable i New Construction



G.1-2

Proposed Struct

Select from Tab

ure Type

le below.

Ford Crossing

___‘.__--.--'u-.-.-.-__._—_.u..-.---n--—--n—-.------n------—l—-—-—.-—q'—————--——-c—n-_

“Collector
‘Feeder

Primary Major-

Secondary Major

2-lane Brigde

(2-BR) -

Carriageway
width of
approach -
road 4.o'm

i-lane 3Spillway
{1-8SW)y

Carr1ageway
width of
appreach
road 6.0'm

2~lane Spillway
(2-8W)

R AR Gn A S N e e W M s W e s few bm m mm s e

1- 1ane Brldge
(1-BR)

e T .

Z2—-lane Bridge
(2-BR>

R i I R  alac

v e o mm Aa A R L A e T e Ee e e wm AL G g 4= T TR E wm

2-lane Bridge
(2-BR)

Use RCBC
pography

Note

instead of brid
is suitable.

ge

where length

is short and to-



G.1~3 Road Construction Cost

Equéfion;: RCC =-RCCu-Ls

HH

road construction cost, in Mp

unit road construction cost, in Mp/km,
; given in Table below

L = subsection length, in Km

where ', RCC
RCCu

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

- s n AA A A i T R Ak hm e o e m o R AL Ak e o A P 44 %% Sae T m A et A e e S P M St Wa S SR AR e e bk L e d R RS s

Type i Proposed | Carriage~ | Shoulder | Terratnan
of 1 Pavement ! way Widith | Width e e it
improvement | Type i () | {m) | Flat Rolling Mountain's
——————— e | mmmm e [ e mta e | et e | e e T s
| | . ) 0.8 t - 2.050 2.6581
1 | 4.0 } 1.0 H 1.827 2.264 -
1 [ T 1.6 i 1,936 - -
| fmmmm R f o e e
| ] b 0.5 I - - 3.0656
I I : b 1.0 i - 2.678 3.200
| | 6.0 | 1.5 | 2.651 2.952 -
I | ‘ N 2,0 - 2.776 - -
! I | 2.5 ! 2.914 - -
| from e e ket fm e e
H pce | I 1.0 H - - 3.693
i I . } 1.6 } - 3,142 3.768
i i 6.7 | 2.0 } 3.100 3.476 -
} | | 2.5 | 3.466 - -
| ! | 3.0 | 3.712 - -
t = e m e o | e e e e e
t | § 0.8 i - - 0.923
o H [ i 1.0 [ - 0.982 1.481
Reheabilita- | I Widening | 1.6 i 0.873 1.892 -
' | i | 2.0 | 1.070 - -
tion/ H i | 2.5 | 1.168 - -
frmmm e o e mr e s e e
improvement/| | } 0.5 t - 1.909 2.516
| 1 4,0 I 1.0 1 1.677 2,098 -
Widenling 1 | i 1.5 H 1.820 - -
] |-—mmmm e | T e e
i { N 0.5 1 - - 2.782
! ! 1.0 I - 2.364 2.858
H | 6.0 i 1.5 i 2.374 2.786 -
| | i 2.0 | 2.5656 - -
| | H 2.b 'I 2.779 - -
| | mrmmm e fomee e ——— | e e
{ AC | i 1.0 | - - 3.369
i H | 1.6 | - 2.867 3.483
i i 6.7 ! 2.0 H 2.869 3.172 -
) J | 2,5 1 3.108 ~ -
i | | 3.0 i 3.315 - -
1 | mmm——— el T e e
i i _ | 0.5 ! - - 6.907
! | | 1.0 1 - 0.944 1.478
H i Widening | 1.5 ] 0.819 1.416 -
} I o | 2.0 } 1.023 - -
| | : I 2.5 I - 1,106 - -

-~ gontinved -

G-b



Unit road comnstruction cost "RCCu", in Mp/km ~ (continued)

Proposed | Carriage-

Improvement

R

Rehablll ta-

: |
tion/ |
i

Improvement/1{-

Widening

Construe-

|

!

I

i

{

New H
: !

[

f

tion i
H

[ T R —

Pavement
Type

BMP

Gravel

PCC

AC

BMP

way Width
(m)

Shoulder
Width
Am)

ORI DD b
e e

.

SHMOMoO

D DD 4t bt S

[ R ]

" Terr & IH:

!__,‘_-_—ﬂd_—-——uu_u_—“m____——_m-—

Rolling

Mountain's

ke e L P e i A A T A Ak

A s b e e A e e S i ke



G.1-4 Slope Protection Cost

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

slope protecfion dest, in Mp
cut slope protection cost, in Mp
embankment slope protect10n cost, in Mp

where , SPC

w

g~

[ 9]

o2
H#on

SPCCu= unxt 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
Le = length of embankment slope to be protected, in m

Unit cost for slope protectlon "SPCCa', "SPCEu” in Mp/m

Item f Unit Cost
T e e e e e S e T T T T T T T T T T e e : ““““““““““
Cut Slope Protection. . "SpPCCu" ! 0.0253
Embankment Slope Protection "SPCEu" ] 0.0275

G.1-5 Additional Cost for Flood Section

FSCu-Lf

Equation : FSC
: 1.876-Df+0.173-Wr-0.850

“F8Cu

where ,;FSC- additional'cost for flood section, in Mp

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

Df = flood depth, in m

Wr = road width, inm



G.I-6 Structure Cost

1

Equation : S8STC. BRC+SWC+BCC

BRC = S8Su-Lss+ABu<Nab+PRu: Npr
SWC = SWu-+Lsw '
BCC = BCu-Lbc+¥W¥W
where , STC = siructure cost, in Mp
BRC = bridge cost, in Mp
SWC = spillway cost, in Mp
BCC = RCBC cost,  in Mp
= ynit cost of superstrdéture; in Mp/m;

55u

.~ given 'in Table below

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

PRu = unit cost of pier, in Mp/each,
given in Table below
Lss = length'of superstructure, inm
Nab = number of abutments
"Npr = number of piers
S¥Wu = unit cosgt of spillway, in Mp/m,
given in Table below . & '
Lsw = lengthiof spillway, in m - : ' :
BCu = nunit cost of RCBC, in Mp/m,given in Table below
Lbe = 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","ABu", "PRu","SWa","BCu","yW"

0.0478 Mp/m
-0,3630 Mp/each
0.3135 Mp/each

0.0357 Mp/m

Superstructure "SsSu*
Abutment -"ABu"
Pier - . "PRu"

Superstructure ”Séu"

- R R e e e e b e —

1-lane Bridge Abutment f "ABu". 0.2530 Mp/each
Pier PR 0.2200 Mp/each
2-lane Spillway Spillway Syu" 0.0182 Mp/m
1-lane Spiilway Spillway "S¥u" 0.0132 Mp/m
1-cell RCBC RCBC "BCu" 0.0227 Mp/m
Wingwall/Apron "“"WW * 0.1452 Mp/set
2-cell RCBC RCBC "BCu" 0.0386 Mp/m

Wingwall/Apron "WW *



G.1-7 Traffic Benefit

TRBu:Ls+«VEH
k

Eguation : TRB
TRBu

[{ I

where , TRB. = traffic benefit, in Mp

TRBu= unit traffie benefit, in Mp/km/veh
Ls = subsection length, in km
VEH = AADT, in veh

k constant, given in Table below

Constant "k"

Proposed | Existing Surface ; Terrain

Pavemrnt | Type and Condition {-——-—rossmmmooromm i n o
Type R : i Flat Rollin Mountain's
————————— }ﬁ--—u—-—n———~~-——~———{nn———————_uu—‘_“——,__“m-_-*-—__"

{ Paved - Bad { 00668 00852 01034

{ Paved - Very Bad | 01253 01436 01618

- i Gravel- Good/Fair ! Q0857 01040 01222

PCC/AC ! Gravel- Bad ) H 00858 01041 01223

' ! Gravel- Very Bad l 01437 01621 01802

{ Earth - Bad ! 01512 01695 01877

4 Earth - Very Bad ! 02178 02361 02543
_________ l.......-..-——-——.-----—-—-~.—--—-———-;f--—-._-..-.---...-..--—-......_...-——___._..___...n...—_._....

} Paved - Bad H 00569 00753 00935

| Paved - Very Bad ! 01164 .01337 01519

! Gravel- Good/Fair t .00758 .00941 .01123

BMP/DBST | Gravel- Bad . | 00759 00942 01124

: | Gravel- Very Bad ! 01338 01522 01704

! Earth - Bad ; 01413 01597 01778

! Earth. - Yery Bad | 02079 02252 02444
_________ }_m—___duum”———a_nnu__:_—_nu——_nq—uu_“”_______u__um—__“

! Gravel- Bad i 00747 00931 01113

Gravel | Gravel- Very Bad } 01327 015610 01692

! Earth - Bad H 01402 01585 01767

! Earth - Very Bad H 02067 02251 02433

G.1-8 Bridge Benefit

Equation : BRB = BRBu-Lb:VEH
- ~ DBRBu= 0.0660-TRBu~0.000351

= bridge benefit, in Mp

= 'unit bridge benefit, in Mp/m/veh

Lb = bridge length, in m
= AADT, in veh _

TRBu= unit itraffic benefit, in Mp/km/veh,

obtained from G.I1I-7

where , BRB



G.I-9 Maintenance Cost Savings

Equation : MCS MCSu:Ls

It

where , MCS maintenance cost savings, in Mp
MCSu= unit maintenance cost savings, in Mp/km,
“ 7" ‘given in Chart below "
Ls = gubsection leagth, in km

Chart for estimating unit maintanance cost savings "MCSu"
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G.I-10 B/C Ratio

Equation

¥here ,

BC

Lo
(@]
[ 0 L 3

TB/EC

TRB+BRB+MCS
0.831+TC

RCC+SPC+FSC+8TC

B/C ratio
: -total benefit,
-gconomic total cost,
“total cost,

in Mp

in Mp

in Mp

in Mp

= traffic benefit, in Mp
"bridge benefit,
mainfenance cost davings, in Mp
_road- construction cost, in Mp

slope protection cost, in Mp

additional cost for flood section,

gstruecture cosi, in Mp

11

in Mp



G.I-11 Internal Rate of Return (IRR)

Obtain from Chart below.

30

=
= =
Lo Proposed Pavemeni Type] -5
n
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1) ROAD NAME AND CLASS

PROJECT EVALUATION WORKSHEET (DEVELOPMENT PROJECT)

2) SOCIO ECONOMIC DATA AND AAI}T

NAME OF ROAD POPULATION WITHIN R1A : Py KU TOTAL ROAD LENGTH : Lt  |® KM ‘d) /Ol ®
: . N CULTIVATED 'AREA 2 At 7Lt A AAGT
PROVINGE { PROVINGE GROUP - G } WITHIN RIA : A ® R @ren & IREF, G.II-1) [©
FUNCTIONAL CLASS a : POPULATION DISTRIBUTION A : GRADUALLY DEGREASING B : EVENLY DISTRIBUTINS C: TIP CONCENTRATION
(REE. ChAsren ) T ICATION I. PRIMARY MAJOR 2. SECONDARY MAJOR 3. COLLECTOR 4, FEEDER PAT TERN PATTERN PATTERN PATTERN
3) PROPOSED IMPROVEMENT AND COST (ROAD) 4) PROPOSED IMPROVEMENT AND COST (STRUCTURE)
- SUBSECTION NO. WHERE THE STRUCTURE
SUBSECTION NO. TOTAL 15 LOGATED TOTAL
s 3 "EXISTING TYPE
LENGTH OF SUBSECTION (KM} @ &) {FORD/ SPILLWAY / TIMBER / BAILEY/OTHER )
EXISTING SURFACE TYPE .PROPOSED TYPE ¢ REF, @ .11-3)
{PAVED /GRAVEL /EARTH /NONE) 12-BR/1-BR/2-SW/ 1-5W/ [-RCHC /2-REOC)
EXISTIHG SURFACE CONDITION
{8000 #FAIR/BAD 7 VERY BAD/INPASSABLE) HO. OF LANES
TERRAIN .
{FLAT 7 ROLLING 7 MOUNTAINOUS ) LENGTR (M} !
NO, OF SPANS
| sLope | SuT storE LENGTH (M) L% 720 B ROUND 1 &
- & PROTECTION EMBANKMENT SLOPE VNLT COST/M @)
22 LENATH M) ® w SUPER- | {REE 6 .1I-7)
Sk ® STRUCTURE| cOST én
o & FLood DEPTH (w1 (9] — (& x E3)
wal FlLoob 1T UNIT COST/EACH
| SECTION | FLoop SECTION @ - % { RET—'. 85.11-7) @il
LENGTH (M) : @ | S| ABUTMENT [ &l
TYPE (PCC/AC/BMP/GRAVEL ) 3 XKD
{ REF. G.11-2) e UNIT COST/EACH G0}
- | GARRIABEWAY WIDTH (M) () {REF 6.11-7) :
o PIER
WE| (REF G.11-2) z
W T @
OXE( SHOULDER WIDTH {#) ®) (e -
&W| (REF & 11-2) T%AL COST. &2
E< |7 ToTAL WIDTR (M) ® L@+l £ Gh)
{@+z2x@) " NO. OF LAKNES
TYPE GF IMPROVEMENT [REHAB, 7/ IMPRS -
WIDERING /NEW CONST.) {REF. 6 .11-2 lqé) ;  LENGTH (M) @
URIT GOST/KM, a3
{ REF, 6 .I1-4 ) 2 'E [ uniy cosTrm &4}
ROAD cosT a E {REF. G .IF~7])
1 1 (D) 3 -‘?%saTx-@; &
URIT COST/M,
oy cur |{REFG.Ii-5) 1-CELL OR 2-CELL
21 sore SLOPE cost LENGTH [M} @
- @B 5 {USUALLY (3.0 )
PROTECTION UNLT COST/M.
- © UNIT GOST/M 7
® EMBANK | (REF @.11-5) & o |7 ® | (REF.G.II-7) &)
o SLOPE | cOST o © =T
o SORION e | E] % (‘éx@) &)
UNIT COST/KM. S | WINGWALL & APRON &9
rLoop | (1.976- (0 +0.173-(-0.850 ) g | {RER 6.11-7)
SEGTION COST TOTAL COST
(&) x ([ (@ + 63
TOTAL_ COST = COST Al
(@Bt e+ & (G185 ¢ 69 4)
5) BENEFIT 6) ECONOMIC INDICATOR
o - -
?%"gE@‘f"“" (M) a2 TOTAL CONSTRUCTION ¢OST ( &% + @) &3
S Py 3 BEREFIT/ KM, ) ECONOMIC COST (& x 0.831) 4]
BENEFIT f%i"é‘j, @I 8/C RATIO (6D 7691
UNIT BENEFIT /KN, as) _
BRiDoE | (0.066 x 63 -0.000351x(®) |RR { REF G.11-131)
- | BENEFIT B%Eﬂé @
- {68 x @)
u CONSTANT "K" @ 7} COMMENT
- { REF. G .1~ 10 &
DEV'T | UNIT BENEFIT ‘]
Z | seNEFT | (K40.0002623(@)-0.00007xE)) |
u EF 7
o { % K&B ) '
MAINTE- | YNIT BENEFIT/KM, &9
- NANCE LREF., @ . 11-11}
COST BENEFI 61}
SAVINGS y.
TOTAL GEN ir p52)
{ B4+ + G







G.11-1

AADT

AADT

Obtain from Chart below.
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Proposed Pavement Type

Apply G.I-1.

Proposed Structure Type

Apply G.1-2,

RoadrConstructiun Cost

Apply G.i-3.

Slope Protection Cost

Apply G.1-4.

Additional Cost for Flood Section

Apply G.I-5,

Structure Cost

Apply G.I1-6.
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G.}I-8 Traffic‘Benefit-

it

Equation : TRB TRBu-:Ls

where , TRB traffic benefit, in Mp

g

TRBu= unit traffie benefit, in Mp/km,
_ given in Chart below
Ls:

subsection length, in km

Seleciion of Chart for estimating unit traffic benefit "TRBu"
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Population Distribution Péttern- P e e e
- c } AADT | Population

e S e L i et W b e e e } ___________ e

A : Gradually Decreasing 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
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Chart for estimating unit traffic benefit "TRBu" .
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 )

in Mp/km

Unit Traffic Benefit "TRBu",

in Mp/km

Unit Traffic Benefit "TRBu“,
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Chart for estimating unit traffic benefit "TRBu"
for Population Distribution Pattern - C URREER
{ Tip Concentration Pattern ) '

in Mp/Em-

“TRBu",

Unit Traffic Benefit

"TRBu",

Unit Traffic Benefit

in Mp/km
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G.I11-9 Bridge Benefit

Equation : BRB =
BRBu=

where , BRB
BRBu
"Lb
TRBu

tooun

VEH

G.I11I-10 Development Benef

Equation : DVB
Egquation : DVB

i

where , DVB
DVBu
k
At
Pt
Lt
Ls

o0 oonmou

Constant "k"
Existing Surface
Type and Conditio

P

Paved - Bad
Paved - Very Bad
Gravel~ Good/Fair
Gravel- Bad
Gravel- Very Bad

Earth - Bad

Earth - Very Bad

Any - Impassabl
Non~exist

e ma wa e i A e

BRBu-:Lb
0.0660+TRBu~0.000351+YEH

bridge benefit, in Mp

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

anit traffic benefit, in Mp/km,
obtained from G.]JI-8

AAPT, in wveh

it

DVBu-Lg _
k+0.000262-At/Lt-0.000017-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 km
subsection length, in km

1 Terrain
n e e e e e
| Flat Rolling Mountain's
-__'I__.._ ______________________________
H 0713 .0856 0513
! 0815 . 0959 0616
i -.0238 -.0094 -.0437
| 0734 L0877 0534
! 0973 .1116 0773
; 0719 .0862 0520
! 1816 .1960 1617
e/ 1
g i 1821 .1964 1622
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G.II-11 Maintenance Cost Savings

Apply G.I1-9,

G.1I-12 B/C Ratio

Equation : BC = TB/EC
TB = TRB+BRB+DVB+MCS
EC = 0.831xTC
TC = RCC+SPLC+FSC+STC
where , BC = B/C Ratio :

TB = teotal benefit, in Mp
EC = economic. total cost, in Mp
TC = total cost, in:Mp :
TRB = traffic benefit, in Mp

- BRB = bridge benefit, in Mp-

© DVB = development benefit, in Mp

. MCS = maintenance cost 'savings, in Mp
‘RCC = road construction cost, in Mp
SPC = slope protection ‘cost, in Mp
FSC = additional cost for flood section, in Mp
STC = structure cost, in Mp

G.I11-13 Internal Rate of Return (IRR)

Apply G.I-11.
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