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Integration Table of Risk Management for Road Slope Disasters (1/4)

(RCD: Road Closure Disaster, FRCDa: Actual Frequency of RCD, FRCDp: Potential Frequency of RCD, FRCDpwe: Potential Frequency of RCD with countermeasure)

Survey 1D

Preliminary inventory survey

Sheet

Sheet 2

Region Name |Engineering District Road ID Road Name

Road Section 1D

Road Classification

Side of Survey

Right side of road,
Left side of road

Station Survey
Stat  |Stat  |End  |Emd  |-ou8t
L A I P

Disaster
Type

FRCDa
(nos. fyear)

Disturbance |[FRCDp

Sifuation

(nos. fyear)

Necessity of
detailed
inventory
survey
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Integration Table of Risk Management for Road Slope Disasters (2/4)
(RCD: Road Closure Disagter, FRCDa: Actual Fregquency of RCD, FRCDp: Potential Frequency of RCD, FRCDpwe: Potential Frequency of RCD with countermeasurs)

Survey 1D

Detailed mventory survey

Sheet 5 (1)
Potential Dicaster Magaitude| 11y ofprediored [£AD0T Annual Potential annual loss Countermeasure alternative I
closure days of avecape Lty Annual Annual Armial Total Cagtof Riskreduction |Decrease in BCR . ENPV EIRR:

) the whole width Trafic oil the reopening  |valueof detour cost |(pesosfyear) |countermeasur [ratio in RCD due |annual loss due  |Benefit/Cost Economic Net  |Economucs
Aceumulation| LRC: Length afthe road an thel MV Y Ate costper humran ife  |ipesosiyear) ewnth 20 years|to to Ratio at 155  |Present Value at (Internal
wolume nn thelnf Road survey site per (rehiclesidag) RCD Llost mantenance  |countermessure |countermeasure |discountrate 15% discount Rate of
road per RCD|Closure Site |pepy (pegnsiyear) (pesogivear) {pasos) (ratio) {pesos) (ratio) rate Retirn
() () (days) (pesos) (%)
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Integration Table of Risk Management for Koad Slope Disasters (3/4)
(RCT: Road Clasure Disaster, FRCDa: Actual Frequency of RCD, FRCDp: Potential Fregquency of RCD, FRCDpwe: Potential Frequency of RCD with countermeasure)

Survey [D

Detailed Inventory Survey

Sheet 5
Crountermeasure aternative 11 Countermeasure alternative 11
Cost of Risk reduction |Decrease in FRCDpwrc: BCR: ENFV: EIRE: Costof Risk reduction |Decreasein BCR: ENFV- EIRR :Economic
countermmeasur ratioin RCD |mnual loss due [FRCDp waith BenefitCogt Economic MNet |Economic countermeasur [faoin ROD due|annual logs due  |Benefit'Cost Economuc Het  |Internal Rate of
ewith 20 vears [due to to countermeasure  |Ratio at 15% Present Value |Interna Rate  |& wath 20 vears |to to Ratio at 15% Present Valug at |Return
mantenance  |countermessur |coutterneasure |(years) chacount rate at 15% of Retumn matritensnce  |couniermeasure |countermeasure [discount rabe 15% disciount (%)
{pesos) e (pesos) (ratio] discountrate  [(%) {pesos) (ratia) (pesos) (ratio) rate
(ratio] {pesos] (pesas)
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Integration Table of Risk Management for Road Slope Disasters (3/4)

Survey [Dr

Countermeasure progress managemnent

Selected
COUNEETINEASULE
plan

Budget
{pesos)

Propoged
implementatio
1 yEar

Situation of
COUNtEImEeasure
implementation,
planned, ongoing,
completed

FRCDpwe: FRCDp
with selected
countermeasure plan
(pesoafyear)
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The Study on Risk Management for Sediment-Related Disaster on Final Report Guide Il

Selected National Highways in the Republic of the Philippines Inventory Survey and Risk Assesment
Inventory Sheet 1 General Information
Region 1 [ Responsible DEO [
Roud name 3 |l€u::(l Section 11D

Station from km m [ until km m Lemyth of axvey ste m
Side of survey |T;e‘ﬂ srle oFroad

[hsaster tvpe SC: Soil Slope Collapse

Naime of strveyor for preliminary iInventory survey,

sheet 1, 2 Suives dhite Date | Month'| Year

Name of surveyor [ |

Phologruphs

(Gencral View

Partion to which attention shounld be paid

NoTe
: Numerical value or terms should be inputted
[ Numerical value is autematically inputted,

Checking and approval of sheet-1 to sheet-5
Checked by Approved by
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The Study on Risk Management for Sediment-Related Disaster on Final Report Guide Il

Selected National Highways in the Republic of the Philippines Inventory Survey and Risk Assesment
Inveniory Sheei 2-1 Selection ol detailed inveniory survey seciions for SC
Flwul Name |E]
| from ] km 0 [ m 0
[Bide of Survey [Tef side ol roal

1. Evaluation by actual frequency of Road Closure Disaster (RCD)
Number of RCTI iy lagt 1) years shonld be lupatted. However, in case counterm easires were done within last

FROTha: Actual frequency of RCTY 11 years, Numbers of RUDe ofter countenmeasares shanld be inputted, And the yeare after the enunrermeasures
ehould be subsimuted for 10 years 5= penod of disdster record
N Mimiber of RO ) nos
Ya: Perod of disaster record 10 year [
FRCDu “Na/¥a D000 nus per vew ——7
FRODbe: Actuul feeguency ofroad closurs disaster before coanbermeasnre (for statistical use only )
Nl iber ol ROD before coumermensures
Whe: Pertod of available disaster record before counfermensires
It CEbe =MbeiY he
2. Evaluation by disturbance situation _(___r-""_)r H“k‘i‘
[¥d: Visible disturbance is present | l—)—:-‘_“ﬂ Visible disturbinee 13 present ’)____;—-":‘-—)
—_— — ;
3. valuation by potential frequency of RUD (FRCDp) e i
r = Trequency seore
[Fuctor items for FRCDyp [Factor cateories for FRCDp for FRCTp
= — = —
o A
Lemgth of survey siie: 1. L = 300w 300m = L= 200m | 200w =L> 100w 160m =L
Fivernercy sgove for FRACTy 016 .04 -0.005 0,028 " ifhu2s)
i o '
ledght of mountain dde slope: {1 H= 90m Ym=H = 60w | S0 =H > 30w 30m =H
Freapency seoee for FRCTR 0.019 0.019 0.01 oo 0.000
0 0 0 1)
Ciradient of slope: (3 = §0° 60° > g == 40° 407 = G 207 W° =G ,
ey uenicy seore for Sl 0092 -00119 0019 =051 Jina
i 1) il (1l
[Dizstance Groan rond o joe ol Im=h im ==L m Sm =D Fm D>5Sm
urdilystup =18 4 | w000
Frequenicy soove Jor FRilbp 6.089 0.007 -1.043 043
i 1] (1] [t]
{5ioje shape Valley tvpe Straight type Widge type Cambined type
IFrequery soors for FECLG 0.028] . 0.001 0,002 v 0060
Q9 ] [£]
S i
YD ominani vegeiation surfuce L'IlVEl'l.Ilq Buy rpsses Trees PARCE PuTers I.Dn
(withoui vegetation) T Bt
Fren iy wiees Jup EKGDp 6051 0007 1007 [1]
L1} 0 [} 1]
4 Gravels, Cobbles, Surlie bl
D gttt in aterials of ‘slope surface silt, Clay Sand FECh wOVLIET T || SUTHRE T IPRO]
Buiilders (withoul vegetnliog} s .06
Frgusmy svore for ERCLY 0.014 -0.005 -0.003 0]
0 a 1) ]
Arven ratio of bedrock exposure: AR AR =40% AP == AR =20% 20% >= AR> 0% AR=0%
Freqnency e far FROTD 0.046 0.017 0.003 0:003 h (.000
al i 0| 0
atorials of Bod rock Fraciured rock Weathered rack Satt frech mek Hard fresh rock
Frequency s far FRAOTY 0058 0014 0014 014
9 a ] g i 1000
Tinknown
Frejuotny sucee fior FELDG 0,01
]
Spring Surface water Present Nutie
Frequancy s for FRO 0297 {1025 1 B.ooo
1] {}
L . — __ Divturbanci:
Eravion on the slon ¢ Erosion Piping hole
Erequansy sace fir SR 0072 0,654 k L)
ol of
Joefooemation/ Collagse Collapzes S lnmp Cracks. Crevices {rallens inclined mees Hopremstin;
Upbeaval i 0.000
Frsusnicy e for FRTD 0,051 0229 012 0.062
a 1]
w==iwt e 0| 0,000
Fxdsting connterm easure Guord fence | Catch wall Slope divmoge Shoterete
eieffiient of affastmeses if muintermesaie A3 s 0.4 0,
[t} 4 [} [E)
g wenll Y egelalion Uither Epesi iy connermiescune ¥ A
il et 6 ot s E st unsbiners 0 TyE T ) 04y
il
0.000
4 Comprehensive evaluation
{Noto el Tor dutailed
| shonld be mpnited to selected category's cell.
1 ehvonld he mpurted when comesponding o #imation
Numerical value is mtomatically inported.
Mumnerical valne of ternis should be bnpiifed

RUTE: Rusail closure disasder; 10 mclides not only e whole roud closure il abeo pasfinl o elosapes
| Disturbance: deformation and collapses that do nof close the road is not included in RO and are called |
Udisfurtsimee’.
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The Study on Risk Management for Sediment-Related Disaster on
Selected National Highways in the Republic of the Philippines

Final Report  Guide Il
Inventory Survey and Risk Assesment

Inventory Sheet 2-2 Selection of detalled Inventory survey sites for RC

n

ko @ |

0

1. Evaluation by actual frequency of Road Closure Disaster (RCD)
Number of RCDr in last 10 vears should be irpotted. H

r. i cuse

were dong within last 10

FRODa: Actual frequency ofRCH  yeors, Numbers of RCDe afier ¢ shonld be inputted. And the years after the countermeasures
shonld be sub d Yor 10 years as penod of disaster record.
Peas NEmBEr of KO LR BHeT COuniermn asures Rave Deen =
inralled & nos e —
Ya: Period of available disaster rocord 10 yeur [C>~=—ERCD& 3= 01—
FRCDa =NaYa 0000 nok. peryesr — - —u Yes
|FRODbe: Actusl frequency of road closure disaster hefors counterm éasire
{Nbe: Number of RCDs before counlenmeasure huve been bstall s,
| Vbe: Period of available disaster record ] _I0jyear
[FRLCDbe =Whe/ Vhe 0.000 |nos. per year
Evaluation by disturbance situation e o —
Y urhanee iz present —_ Wi Visible distorbanee is present —
T e -
3. Evaluation by potential Iy of RCD (FRCDp) — Yes
F 1y
(Factor items for FRCDp Factor categories for FRCDp "q";.l:::";':" b
i
Length of survey site: 1, L =300m 3000 = |, == 200w | 200m =L == 100 m 1000 = 1,
(o017
Frequency scace for FRGDp 0,195 Mzﬁ] 0014 oog [P
[Height of monntuin side slope; H H= 90w 90m >H >==a0m 6l =T ==30m 30w ~H
h a.nnn
[Fraquency scope tor FECDp 0.067 0,067 0013 013
] o 4
Giradient of slope: G G =160 60F = (5 == 40° A" = Ge=20" W =G &
0.000
Fraquanry smre for FECTD NIGE 0019 0.019 0.235
]}
Distunce from rond (o toe of Im=0 m Jm ==D> Im Sm ==13> 3m 3= 5m
yountalnside slope : 1) i .00
Firicjimnuy weore Ge FRCDS .o2e 0029 <1058 -0.05% )
1] {1 0 1]
[5lap e shape Valley type Straght type Raudge type 1 Combined type
raquancy sooes for ERCLY 0,018 0,018 0.011 oogf € 0000
L] ﬂ 1]
[ominant vegetation/ surface = Surface prolection
Bare Girasses Treea H
fcovering {wathout vegetation ) i oo
fFrequency soove fr FREDY 0.041 0.041) 0.068 0
i} 1] 1] L]
Dominant Materials of slope surface Tractured rock Wenthered rock Soft fredh rock Hard frezh rock _
Froqusicy soors for FRCTy 0,031 0,031 0,031 o443 & 0.000
0 ol ol
Spring’ Surface wuler Fresent Mone
Froquency soom for FRCTp .28 0,013 b 0.000
il i
T tion/ Calls 1 3
Deformation Collapse an the slope Fall, collapse Upen crack below an Tophing
wverhung
Fresjizncy secee frr FRED 0,044 0.116
ol )
1 0,000
Cross open aracks 1o conse wedge shope slide Sliding direction open cracks
Froquency sotes St FRODR 0421 5.077
W =sumiag | 0,000
[E2 EOLATTIEARIR Guurd fence Cotch wall Shoterets Rock shed
CoelTiciend of effactivenes: of cobtfamansm ] /51 B3 o
0 il | 0 fl k L.000
Gther Specify countermensure
Coafficrent of abfectivantss of o 0.6
itk | 0.000
I ghould he inputed to selected ctegory’s cell i
| should be inpulted when conesponding o siuation i
N tcal valoe is atically inputted. |
Numerieal value ar temms shonbd be inputted, |
(R Road closare disasters 1t includes not only the whole road closure but also partinl road elosures. | yea =1, 0
(Disturhance: deformation and collapses that do not close the road iz not included in RCD and are called | no =
Hdisurbamge!, |
1
NIPPON KOEI CO., LTD. June 2007
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The Study on Risk Management for Sediment-Related Disaster on Final Report  Guide Il

Selected National Highways in the Republic of the Philippines Inventory Survey and Risk Assesment
Inveniory Sheei 2.3 Selection of detailed inventory survey sifes for LS
[Road Name 1]
Station from km | m U
Side of Survev Right side ol road

1. Evaluation by actual frequency of Road Closure Disaster (RCD)
Nomber of RCDs in last 10 vears should be mputted, However. in case countermeasures were done withn last 10
FRCD#; Actual [requency of RCD  years, Numbers of RCDs afler countenmessures should be mpuned. And ihe years afler the countermessures

shotld be substitured For 10 years as period of dissster record.
Na: Number of RCDs after counlenmeasures have been B o
installed | 0 1i0s. __mme
Yo Perioel of available disaster record A yenr J—>-<jﬁc[)u;: 0l i
TRCDa =MNa'Ya W0 oS, per yer T
FRCDbe: Actual frequency of RCD before countermensure e
Nbe: Number of RCDs before commntermieasure = Onios.
‘Yhe: Perod of available disaster record 1 year
TRCDbe =NbeYhe .00 108, per year
2. Evaluation by disturbance situation L e
['Yd‘ Visible dismrbance is presen | J—)-::f:_ Yd: Vistble disturbarce s present >
e — Yes
3. Evaluation by potential frequency of road closure disaster (FRCDp) g el
Frequency Score
Factor liems for FRCDp Factor categorles for FRCDp for FRCPp
Length of survey shle: L L ==300m 300 = Lo==200m | 200m = L = 100 m 1000 = L
L
Fecquency seors for FRCDp. 0.u4 ______ 003 0.01 7 RRIS
Cradient of slope: G G==htr 607 = G =407 407 > G =20° 200> G
. b 0.000
lirequeacy seare for FRCDD 0.04 0.01 0008 000
0 i 0 i
Slope shape: Valley type Straight type Ridge type Combined type
[Frequency rcore for FRCDp 0.05 1,02 001 i1 € 0000
0l nI [0 ol
1 | | N . - A . . P - a__NEm . i
Dominant vegetation: surface G Surface protection
covering Frg s Trees {without vegetation) d 0.000
requensy scare for FRED) 0,02 01 0.003 0,001
0 ] i 0
; < g Gravels, Cobbles o | Surface protection
Dominamt materials of slope surface SilL Clay Send Boulders {wiiliour vezgtation
Frequescy scart fuf FROD) o0z 0.0 0.005 0.001
0 1 0 [0 = (000
Fractred rock Wenthered rock Soft fresh rock Hard fresh rock
Frequeiey seves for FREDD ol D01 001 uLo1
1] (1 [5} {1l
Spring/ Surluce water Present Mone
Frequency scors for FRIITp .06 .06 f 0000
0
Erosion on the slope Crosion Piping hole
i 0.03 0102 2 0000
0 ol
Emtiratiynl Golinpse Collapse/ Shanip Cracks, Crevices | Fallen/ Inclined rees L?im:::':lly
! 0,000
Frequency score for TRODp 00,06 (.06 00 .05 : L
0 1
oy | 0010
| A B
Exisling counter measure by efisns Snkireg]|| Dewsberiie ol Sutwork of landslide Embankment of
7 heud | lundslide loe
o tficient of effectivencss of nz| [ s o
0 |
0 g b 1 1.000
Cateh wall Oflier Specity countenmensure
(Coelicient of eficetiveness of countermensure ui 0.3
[
k=i*| | 0010
4 Comprehensive evaluation W
e ey /‘)‘-’fr?np =01 selea for
Note 1 ~YES detailed inventory
1 should be mputied Lo selected catezory's cell.
1 should be tpuited when eorespondine o siluation | \L
Mumerical value is automatically inpitted.
Numerieal value or terms should be inputted

{RCD: Road closure disaster: [t includes not only the whole road closure hut also partial road closires

[ Disturbance: defarmation aml collapses that do not close the road is not included in RCD and are called 0
ol A S S S L S
NIPPON KOEI CO., LTD. A1-9 June 2007
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The Study on Risk Management for Sediment-Related Disaster on Final Report Guide Il
Selected National Highways in the Republic of the Philippines Inventory Survey and Risk Assesment

Inventary Sheet 2-4 Selection of detailed inventory survey sites for RS

oud Name 0
Stulion b 0 i m {i
&y 1]

1. Evalustion by actual frequency of Road Closure Disuster (RCD)
Number of RCDs b last 10 vears chould be inputted. However, i case countermensures were done within lag 10
FRODa: Actal frequency of RCD yeurs, Numbers of RCDs afler countermeusures should be impotied. And the years alter (e countermensures sould
be substinied forr 10 yeors as penod of disaster record
Na; Number of RUDe after have been maralled D uos
Yeai: Period of available diswster record 10 vear
FRCDa=Na/Ya 1 0.000 nos. per year—
FROCDbc: Actnal frequency of RCD before conntermeasure
Nbo: Number of RCDs belore countermeasure 0 nos
Yhie: Period of available disaarer record __}_q Ve
FRCTbe <NheYhe Q000 oz per year
2. Evaluation by disturbance situati e —
[¥d: Visible disturbance is present I =30 Visible dismubnce is present &
-
3. Evaluation by potential frequency of road closure disast
. - n—— Frequency Score
Factor items for FRCDp Factor categories for FRCDp for ERCDp
Lemgth of survey site: L L == 300m 300m = L o== 200 m | 200m =L == 100 m L0 = 1
[Frequency soore for FRODp 0.199 0.059) 0022 0007 ® {007
[Height of Valley side slope: H H== 9%m 9Wm=H ==60m 60m = H ==30m 30m=H
Frequency sooee for FR.ODp 0.115 0,021 0,004 op b 0.000
] 1] 1]
Ciradlent of valley side slope G= 6 e = G == 4u 40° = G =20 o =G e
Frequency score tor ERUDD 0.032 0.015 -0.032 -0.032 2089
i 0 1} il
ﬁn.lm:o from road to head of valley side lm=D 3m =D> m Sm >=D"> 3m D'=5m
slope o d 000
Froqumcy soora for FRCDp L0485 0027 -0.045 -0.045
[i}
Slope stispe Valley type Soruight type Rtidge type Combined type
ey seere for FRLEDp 0.029 0.029] 0.029] 0,014 [ o000
0 _ al 0
Surfazeshuaiion
— Surface protection
¢ Bare G ] T o .
[Dominant vegetation/ surface covering are FrasEe Tees (viithioiit vesgetmizis) , Lol
[Freiency woors b FRLOTY 0104 nol6 =0,014 .07
1] [ i} 1)
Slape type Embank slope | Combined or unk Wamral slope
Frequency scove for FRUDP 0102 0.013 -0.026)) L 1.000
| ol I
Dominant materials of slope mrface Silt, Clay Sand Gt Lobbley, i
g Y ke Boulders
Froquemcy seote for FRODY | 0.015 0,015 -0.036
0 1] ] b 000
Fractured rock Weathered rock Soft fresh rock Hard fresh rack
[Erequency socve for FROD -0.063 -0.063 -0.063 -0,063|
- 5 m i
Spring Surfuce waler Present Nane i
[Froquency so Iop o4 [LRIEIRS i oo
1) 1]
|Bain waler Qows from road o valley side Yes No
Fraquency seoee for FRCDD D021 -003E i .00
0 0
Erosion in valley side stope Erozion is present | Piping hole is present
Frequency score for FRCDD 0017 0.017 k 0.000
Defarmatian’ Collapse on the dope Cracks/Creviees on iiisasion i raad Frall, .“.Ilump i valley
road wide slope G000
Frauency soore for ERCDp 0044 0.046 0.061 :
=Sl (sl | 00000
[Existing countermensire Teoad drminage Other rm“fpecny
Coefliciont of effectivenvss of countermensure i
W
W
4 Comprelensive evaluation [ 1
| Select for detailed

Nole | IVentary section
1 ehould be inpuited to selected catezory™s cell. |

1 should be mputted when comesnonding to situation

WNumerical value s antomatically inpured
Mumerical valug o lerns should be inputted
'RCD: Road closure dlsaster: It include not only the whole road closure bot also partial road ¢losure.
‘Distard ! ion and collapses thar do not close the road i not mwelided m RCD wnd are called *dismrbange’

b
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The Study on Risk Management for Sediment-Related Disaster on Final Report Guide Il
Selected National Highways in the Republic of the Philippines Inventory Survey and Risk Assesment

Inventory Sheet 2-5 Selection of detailed inventory survey sites for DI
i
!

km 0 | m i}

1Right side of road

1. Evaluation by Actual Frequency of Road Closure Disaster (RCD)
Wumber of RCDs in lagt 10 years should be inputted, However, iin case countermeasures were dane within the
FRCDa: Actual Frequency of RCTlast 10 years, the Number of RCDs after the provision of comntermeasure should be inputted, with the years

after the countermessure’s construction substitided for the 10 year disaster record period -
A UMDEr O KULIS BITEr COUNEEMMEAsUIes nave been i W
st Ainos, _‘FE'C_DP;:'-— D )
Ya: Period of available disaster record I 10 year —— Yes
FRCDa =Na/'Ya D000 10s. per year
FRCDbe: Actual Frequency of Road Closure Disaster before Countermeasure
Nbe Number of RCDs before Countermeasire 0 nos
Yhe: Period of Availuble Disaster Record i 10 year
FRCDbe =NboYhe Q000 nos. per vear
2. Evaluation by Disturbance Situation ey
[¥d: Visible disturbance is present | .I—)«;:’:‘V_isible disturbance is p]'w_@:t“_"_
——i e Yies
3. Evaluation by Potential Frequency of Road Closure Disaster et
F ey Se
[Factor Items lor FRCDp Factor Categorles for FRCDp T:?:?g;wr
Geametry
(Width of channel: W F=W FraW=>3 105 W >3 W10
(60
requency ssore for FTRCDp 0.06 .06 00,004 1,004 : GO
1 1] ol (1]
JAren of drainage basin : A As=05km' 0.5 k™ >A >=0.15km’ 015km™ > A
(KD
Frequency seore for FRCDp 0.074 0,074 =0.007 b GO
0 i
FEelght rom chanme] attons to Im==H 2m==H>1lm Sm==H=2m H=35m
road: H £ 0,000
Frequency seore for TRCDp 0,032 0.032 -0.013 0013
0 1) 1] 1]
[Dominant vegetation of drainage fire Ciiisas Trees Unknown
iz d 0.000
Frequency score for FRCDp 0.1 0016 0.001 o
1] 0 0 0
Dosninait mraieciale ol Firer Cobbles, Bonlders Gravel Sard, sill, clay bedrock
sedlment 3 0.000
T v seore for FRCDp 0141 -2 A0.016
0 | ]
- — — : —. —
rSIupe Fatlure sitwation in Muore than 5 slope 2.4 dope callapses 1. slope collapse Mo slope collapse
drainage area collapses or Unknown P 0,000
Frequency score for FRCDp 0358 0.07 0,015 0015 .
0 0 0
Trace of debris on or beslde the +
- Present None
i i g | 000
T 11,133
westiog | 0080
Existing countermensure Small check dam (less Sﬁ:m:‘a;a:’ﬁtﬂlm Fra | Specify
than 10 m height) hieight) [ COMMLETmEeasure i 1000
i j=h*l | 0060
4 Comprel i luation ‘/JT W
o =& i
= 1 shvould be fnputted o selevted catezorys cell, ! e Yes detailed inventory
1 should be inputied when corresponding to sifiation |
Numerical value is automatically inputted.
Numerical value or terms should be inputted

‘RCD: Road closure disaster; I Includes not only the whole road but also partial road closures yes=1,

‘Disturbamce: Deformation md collapses that do not resalt to the road dosure is not considered ROCD bt no =0 0
only called 'disturbanee’.
NIPPON KOEI CO., LTD., Al-11 June 2007
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Inventory Sheet 2-6 Selection of detailed inventory survey sites for RE

Road Name Ji
Station from | ko € | m 0
Side of Survey J{il

1. Evaluation by actual frequency of Road Closure Disaster (RCD)
Mumber o RCDs i lasgt 10 years should be inputted. However, in case countenmeasures were done within last
FRCDa: Actual frequency of RCD 10 years, Numbers of RCDs after countermeasures should be inputted, And the years after the

countermeasures should Listituted for 10 years as period of disaster recoed.
N NITIDEE O 1LIS ATIER COUNIETT EASUNES NAVE DCEn = B oc S
installed nos, e
Ya: Period of available disaster record 0 year ] -
FRCTa ~Na'Ya 0.000 nos. per year I ] V
FRCDbe: Actuul frequency of RCD before conntermensure
Nbe: Number of RCLs before countermeasure U nos.
Yhe: Period of available disaster record A0 year
FRCDbe =Nbe'Ybe (.00 nos, per year
2. Evaluation by disturbance situati T T
Tatl 3 - 3 e = i 3 TTe—
[¥d. Visible disturbance is present | H————="%4: Visible disturbance is e
ST e = Yes
3. Evaluation by potential frequency of road closure disaster (FRCDp) ———

" " Frequency Score
Factor items for FRCDp Factor categorles for FRCDp for FRCDp
Length of survey ste: L L =300m 200m = L o= 100 m 100m > L
[Erequency seove for FRCDp 0141 0.009 0,009 a 0,008
[Distance from low water to road; D 03me==0D Im==0D>0(35m Im==D>1m D =2m
fivequeney score far FRCDp 0.057 0 L0.034 oo P .00

[1] 0 0 ]
Wt of e dvesayat loy Wo=10m | 10m=We=sm | SmeW =3m | 3m>W
water discharge : W ¢ 0.000
rcquency seore for FRCDy 0.045] 0.009 0009 K
0 1] i) ]
RIS Suon Bl wity daiund " fm>H>=0m | 2m>H>=lm | H=2m
surface or head of revetment; H d 0,000
[Frequeney scare far FRODp 0322 0312 0.013 -0.056]
0 [1] 1] n
~ Surface sitaation ) ' Sl
[Dominant materfals of river bank | Cobbles, Buulders Gravel Sl Sill, Clay
Frequency weore for FRODp 0051 -0.009 -0.009 0009
0 0 0 0
Bedrodk Antificial structure ) ¢ 0,000
{without vegetation)
[l equency seore far FRCDp -0.004% 1]
[1] 0
[Dominant materials of river bed Cobbles. Bonlders Gravel Sand Silt. Clay
Jirequency score for FRECDp 0.043 0.043 -0.069 -0.069
0 0 0 0 f 0, 00
bedrock
[Fiecquency weare far FRCDp -0.069
0
] ]  Disnurbance )
Deformation/ Collapse / Eroslon . 3oFE o
P Cradks, Crevices Bepresaian arrid Fall, Shnn!). Erostan
road m nver side slope g 0,000
Frequency seare for FRCDp 0.071 0071 0.071]
0
Errsmn
: Count
fexisting courtermeRsire Revetment Groin' spur dike Cither Speu?y
— = Countermensure i 1.000
[Ceellizient ol ellesin enesy ol ccutdamnsans B0z 0‘05 'QJ,
0.009
4 Comprehensive evaluation
',;k:';""""""""""""""""'"""—""“""'"'"'""""““'""'“’“—'""""“'., RCDp Select for deailed
MNote : S
1 ghould be fipited 1o selected categary’s cell. ikt v
I should be inputted when corresponding to situation J
wumerical value is stomatically inputted.
Numerical value or terms should be inputted.

(RO Road closure disaster; 1t inclodes not only the whole road closure but also partial road closares yes=1,

Disturbance: deformation and collapses that do not close the road is nol included in RO and are called no =0
ddistrbaneg. e
NIPPON KOEI CO., LTD., Al-12 June 2007

OYO INTERNATIONAL CORPORATION




The Study on Risk Management for Sediment-Related Disaster on Final Report Guide Il

Selected National Highways in the Republic of the Philippines Inventory Survey and Risk Assesment
Inventory Sheet 2-7 Selection of detailed inventory survey sites for CE
[Road Name 10
Station fram I L 0 [ m o
Side of Survey | Fight side ol roud

1. Evaluation by actual frequency of Road Closure Disaster (RCD)
Noumber of RCDs in last 10 years should be inpulted However, in case comnlarmeasures were done witkin
FRCDa: Actual frequency of RCD  last 10 years, Numbers of RC'Ds after coimtermeasures should be inputted. And the years after the

comntermessures should be substitubed for 10 years as period of disaster record.
AT NUMDEr O KLLS aTter countenmensires nave been B0 e
instnlled 4 R CDa > —
Wia: Period ol available disaster record L0 vear <‘~I:R\Gj_til,/
FRCDa=Na'Ya 0.000 nos. per year —— Yes
FRCDbe: Actual frequency of RCD before counterineasure
Now: Mumber of RCDs biefore eountermeasure (i ics
countermeasure |s installed) L
Yhe: Period of available disaster recard _ divear
FRCTbe =Nbe/Yhe 0.000_nos. per year
2. Evaluation by disturbance situation ’,d.’r-""ff"““- S
[d: Visible disturbanee is present | f——s="""" vd Visible dismrhance ispreseni e
SN e s
3. Evaluation by potential frequency of road closure disaster e
. — B} Frequency Score
Factor items for FRCDp Factor categories for FRCDp for FRCDp
Length of survey site: 1, L =300m 300m >L>=200m | 200m > L>=100m L00m == 1.
Frequency sene for FRCDp 0149 003 0.05 opef A (624
fEiatnce rochighcivuler coitisl bsme=1 Im==D>05m | Im==D=>1m D=2m
line to road : Iy I 0000
Frequency scote for FRTp 0.027 0.027 0.019 0,019
0 1} 1 i)
Helght from high water (o road i o T 3 — il
formation or lead of revetment ; H m>=1 1= ZmaEe=ln Horan ¢ 0000
Froquency seore for FRCIp 0 0045 -0.145 -0.145
0 U U ]
[ Surface situation
];:ﬂl“m" matarieiFolcoustal (obbles, Roulders Gravel Sand sl Clay
[Frequency seore for FRCDp 0053 0,053 0.016 0,004
0 A ] 0 1) d 110
T o Arlificial structure
Ui without vepetation
[Fiequesicy score for FRCDp 0.004 -0.121
[1] 0
Dominant materials of coast Cobbles, Fonlders Gravel Sand Sile, Clay
[F sy conre Foe FROT U177 0012 -0.005 -0.005
0 [ i i e 1.000
Hedrock
[Frequency score for TRCDp -(0L005
0
Erosion of coastal side slope Collapse of revetment] Erosion t{l revetment [ Eroston of costal side slope or revetment
foat back fill ¢ 0.000
Meeqiiency seate for TRCDp 0036 0031 0031 '
i 1] 0
Deformations Collapse Cracks, Crevices on y
Drepression on road
rosd e | 0o
[Frequency seore for FRCDp E 6238 16
0 [1]
st | 0000
Iixisting countermeasure Revetment wathout | Revelment with Loot Wave-absorbing
foot foundation Foundation works
Cocfficient of éffectiveness of conntermeasurd 0.1 005 0.05)
i] [ 0 i 1000
Otler Specify countermeasre
Coclicient of elfcctiveness of counfermeasure = i )
0.000
___________________________________________________________________ Sclc(.'l
1 should be inoutted to sdlected catezorv's cell
1 should be mputted when corresponding to sition
Numerical value is automatically nputted.
Mummerical value or terms should be mmputted.
RCD; Road closime disaster; 1t includes nat only the whole road closure bul also partial road cloaures
{Disturbance: deformation and collapses that do not close the road is not inchided in RCT and are called
I'distrbance’
NIPPON KOEI CO., LTD. AL-13 June 2007
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Inventory Survey and Risk Assesment

Inventorv Sheet 3 Sketches
Road Name 0
Station from km 0 m 0 ] Side of survey | Lefi side of road
| ol Inspector/ Coordinator for detmled mventory s | Mol
survey, sheel 3, 4, 5 Survey date (dmiy) ate | Monl ear
Name of survevor I
3-1 Front view sketches
seale:
-2 Cross sechion sketches
scale:
ToTE
E Numerical value or terms should be inputted.
1 Numerieal value is antomatically inputted
3
June 2007

NIPPON KOEI CO., LTD.
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Selected National Highways in the Republic of the Philippines Inventory Survey and Risk Assesment
Inventorv Sheet 4-1 Planning of Countermeasures Alternative [
JRoad Name [3
[Station from | km [t) m 0]Side of survey |Lefi side of road

I-1 Plan of countermeasures (plan layout and descriptions)

4-2 Sechion of counfermensures

1- 3 Cost estimation with 20 years maintenance

No, Work Unit Quantity| Unit price (pesos) [Amount (pesos)
1 0
2 0
3 0
4 0
3 ]
(1 1]
7 0
Total Cost 0
Mote
[ 1 Minnencal value or terms should be inputted
: Numerical value 15 automatically inputted

4-1

NIPPON KOEI CO., LTD., Al-15 June 2007
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Selected National Highways in the Republic of the Philippines Inventory Survey and Risk Assesment
Inventorv Sheet 4-2  Planning of Countermeasures Alternative 11
JRoad Name [3
[Station from | km 4] m 0]Side of survey |Lefi side of road

I-1 Plan of countermeasures (plan layout and descriptions)

4-2 Sechion of counfermensures

1- 3 Cost estimation with 20 years maintenance

No, Work Unit Quantity| Unit price (pesos) [Amount (pesos)
1 0
2 0
3 0
4 0
3 ]
(1 1]
7 0
Total Cost 0
Mote
[ 1 Minnencal value or tenms should be imputted
: Numerical value 15 automatically inputted

4-2

NIPPON KOEI CO., LTD., Al-16 June 2007
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Selected National Highways in the Republic of the Philippines Inventory Survey and Risk Assesment
Inventorv Sheet 4-3  Planning of Countermeasures Alternative 111
JRoad Name |3
[Station from | km 4] m 0]Side of survey |Lefi side of road

I-1 Plan of countermeasures (plan layout and descriptions)

4-2 Sechion of counfermensures

1- 3 Cost estimation with 20 years maintenance

No, Work Unit Quantity| Unit price (pesos) [Amount (pesos)
1 0
2 0
3 0
4 0
3 ]
(1 1]
7 0
Total Cost 0
Mote
[ 1 Minnencal value or tenms should be imputted
: Numerical value 15 automatically inputted

4-

L]

NIPPON KOEI CO., LTD., AL-17 June 2007
OYO INTERNATIONAL CORPORATION



The Study on Risk Management for Sediment-Related Disaster on Final Report Guide Il
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Inventory Sheet 5-1 Indicative Feasibility Assessment for 5C

Road Name [1]
B statlon from km ] i 0

|Sldt of Survey Lefl side of roud

ltems I symbal Ui on I Upiil [ Cuinrility I Tptnarks
(1) Disaster Freguency and Magnitude
-1} Potential fiegquaney of road closure disasters FRCDp N e Ve D000 |evalunted in sheet 2
1-2-1) Coefficent for volume estimtion
hiod of ion setting for collapsitde material) .
1-2-2) Length of collapsible mateials b m
1-2-3) Wickh of collapable materals € m
1-2-4) Dropth of collugeible inalerial i m
125y Volnme of collapsible materi als per ROD S e=ntbfetd m per ROTH U]
I1+2-6) Ratio of ac 1o col lapsibd, | i ratio 1-2+6) Evaluated by the
- ! Figwo 3,16 af e Gui de
1-2) Accumulation volume on the road per RCD ¥ re™{ m per BCTY L

(2) Annual Losses without Countermeasure
[2-1-1) Beopewng cod pur aconmulafion volume of road dosure sile

1 "
Jrexcluding fixed cost) ! o i 21.1)
Fived cost for reopening per RO | pesos per RCT
21} Annmal respening cos 1 AR R 1} [resae: per year Oister 245 217 of the Guide
2-2-1) Aversze number of himan deaths per BCD k e, el gt TLCTY OO0 et 142 16 131 o ibe Cisidds
2-2-2) Unit valve of fumuon Tite fost (desth) 1 ez ger b 1if 2 75000 00 Ol reter 3.9 2 (7 1.2 3 e Tirndle
223 Anmnal value of human Hves lost o =FRCDp k] pess T Vet N reder 54 21(3) i) of th
2-3-1) Lemuih of survey rosd (from enby o el poinl of delour rosd Lo . 5
n Fan et 543 () 1906 of the Sude
nvoid road doare ale on survey rosd)
Length of delour road (from entry fo exit point of sarvey road to a "

Javoid road dasine dte ou auvey toad)
2-3-2) AADT: Aol Average Daily Traffic on the auvey site " wehiches per diy

2-3-3) Nog of predicied d oaire days of the whole width of ffre road on

A
Ive survey wile per RCTY % il
LTV e el i g e [Hes0E per
2-44) Average Velhicle Operating Cost per km on survey ol ' vehideThm
i fefar 34200 0 59 ofihe Crade
. o WS e
¥ -~ " 1
Average Vebide Operating Cost per Jan ou detour road % il
233 Annual detonr cost I E=FROTp pt qf(o*sn*n [eEnE per yenr 0 fmt of the Oidde
Toral Annual Lovy i =t e st per venr 0 [relir 3 N of the hizida
e

(3) Feasibility Indicators of Countermeasures

Counter ¢ alternative 1

3-1} Cost of count with 20 years mai vl pesos U fevaluated in shect 4

3-2) Risk reduction ratio in RCD due o countermensioe wi ratio

3-3) Dvecrense in ammual boss due fo counterm enare xI 5 T = u* wi PEsG per yenr ) Jreir

Potentind frequescy of road closure disaster wilh countermeature | FECDpwe 1 FRCDpwe 1= FRCDp*(1- wi) ratio 006K

Benefitcost ratta at 15% discount rate BORL rilio mvel -,

Eeconmmic nel present vadue al 15% diseount raie ENPV 1 pescs

Econaomic infernal rife aof refiim FIRE1 percent HNUM!
Conuntermeasure alternafive I1

31} Cost of o with 20 years mad vl pesis 0

32} Risk reduction ratio in CT doe to countermensime wil tio

[3-3) Decrense i anmunl Loss due fo x 10 Wl =u" wil eSS per year 1]

Patential frequescy of voad clavure disoter with coantermeavure |FRCDpwe TFROD pave 11 = FREDp*(1 - wIT) WOR. PEE Y ERr [T

Benefit/cost ratlo al 15% discount rate Borl ratio PPN e 0 i S

Economie net present value at 15% discount rate ENPY I pesas 0

\Economic infernal rate of reruem EIRE 11 percent A

Countermeasire alfernarive 11

[3-1) Cost of conntenmmensure with 20 years muintemmce w [T prEoe 0 evatusied in sheet 4
[4-2) Bisk reduction ratio in RCD due fo countermensire w il ratio whe 58105 52 ol fhie Gude
3:3) Diecrense in sl loss due fo comlenmeasure E8iil xOF=u*wlll s per ver U [mfer 3430031 of fha Culde
Polential frequency af rad cloxure disaster with connfermeavure [FRCTpwe TTIFRCD peve 1= FRODp* (1 - wiTT) TOE Per Year 0,000
Benefit-cost ratio af 15% discount rate BCR IO ratio osididl ] L
Feonmmnic nef preseni value af 15% discount rate ENFV I pesos ]
Fi ic internal rate of retum | ERe Ul percent #NUM)
s
1 ] MNumerical value or termis should be inptied
L ] B ical value is icully ingmitted

NIPPON KOEI CO., LTD., Al-18 June 2007
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Invenlory Sheel 52 Indicalive I'easib Assessment for RC
IRoad Name [0
IKm station from km 0 m [t}
Iﬁhle of Survey 0
Tiems I symbol equation | 1Tnit I Cuanhity I Remarks
(1) Disaster Frequency and Magnitude

1-1) Potential frequency of road closure divasters FICDp 1S, per yeur 0.000 levalunted in stect 2
1-2-1) Coetficient for valume estimation 1-3-11 Whien damenmon:

method of dimens on setting for collapsible material)

1-2-2) Length of collapalle malerials b m
=2-3) Widih of collupgbl e matenalz 3 m
| -2-4) Depth of collapsible marerials d m
1-2-3) Volume of vollupsible mutenals: pu RCD (] e=u*h*c*d i’ per RCD L)
1-2-6) Ratio ol o ible 1 I mlio 1:2:6) Evalusted by Ui
I-3) Acermudation volume on the voud per RCD 2 g et m' per RO | Flmure 330,08 R iy

(2) Annual Losses without Countermeasure
1-1-1] Reopenitig cost per accumulation volume of road closure site

W N :
excluding fixed cost} i o n refer 34.22:0.1) ok the Durde
Fixer cost for reopening per RCT i pesos per BCTY
2. 1) Annua reapening cost i EFRCLpSh=a ) PrS0E per yeur Oreter 345 2-17 of the Guade
j2-2-1) Average rumber of himan ceaths per RUD k k=0os ave. denth per RO 0.00Q¢]reter =
2-2-2) Uit walue of o life loat (deatl) | peson per b 1if 2,300,000f= 4
2 3} Annnal value of human Hves lost m m=TRODp*E* PEROR per vear Ofrefor 3.4 2(2) 2:2) of the Glnde
o 3.11 Length ofs'ur.\ey road (from entry to exit point of detour voad to g K ot 30 12y 3.1y e e
bivoid road closure sle on survey roedy
) Length D‘ff.blllml rond (from entry to exit point of sarvey road to o tm 0 B it
fovoid road closure site on survey rond)
2-3-2) AADT: Al Average Duly Tralfic on the survey sle P vehicles per duy jrofen 48 G & E FF ot llae Cudcle
b -3-3) Nos. of = of icth of
3-3) Mos fﬁpredct_ed closure days of the whole width of the rood on q diys e 34 20 256y ot e e
he survey site per RCT
= . pesos per
1-3-4) Average Vehicle Operaling Cost per ki on survey road !
i i A vediicle
e 34 302 539 of e Gulde
Average Vehicle Operating Cod per ki on detour roac s vila]:;-‘P:m
2 3) Annnal detour cost 1 =FRCDp* " g* (o*sn®r) PrEos por yeur 0 freter34 f the Guide
Total Annual Losy u =i PESE PET YEIT 0 frater 34,212 of the Quide

(3) Feasibility Indicators af Countermeasures
Countermeasure alternative 1

1) Cod ol ¢ willl 20 yeurs vl (e 0 fevalusted in stivel 4

3-2) Rask reduction ratio m BCD due to counlenmessune wl L] brefer34 2. (1) 52} of the Gunde
3-3) Decrease in anmial lose due to eonntermeasure ol X T=w"wl BSOS DT Vear 0 Jeeder 34 2 (3 & 31 of the Guide
Patential frequency of road cloxure disaster with countermeasure | FRCDpwe LERCDpwe L= FRCDp® (1- wij nilio 0.000) [reter3 4.2 (3) 24) st fhe Gindr
\Benefit'cosl ratio al 13% divcount raie BUR | rulio FDIV/DY
E:conomic net present value at 15% disconnt rate NPV T pezos il 3 Z o e ildg
\Econamic internal raie of refurn EIRRL 1 pereent UM

Countertneasure alfernative 11
3-1) Cout of e with 20 years mai vl pesis 0 Jevaluated in sheet 4

=2) Risk recuetion ratio in RCD due to countermeasure wil ratio refier 42 (4 53] af this Giaide

[1-3) Toecrease in anmual ozs due to countermeasure x1 X =u*wiJ PEEOR PEr YEur ) |redfer 3.2 (1) 3-3)of the Gaide
Potential frequency of road cloxure disaster with countermeasure |FRCDpwe IJFRCDpwe 11= FRCDp*(1- wiD Tulio 0.000
W enefiv'cost rario ai 15% discount rate BCRTT matia DLVl el B (T340 o ithe O
[Lconomic nel present value af 15% discomnt rate ENPY T ioitiny
Feonomic internal rate of retien EIRR 1T percent ENUM!

—punfermeasire alternative I17
[-1) Cod of comnlenmensure willi 20 yeurs mmnleaes Vi pravs 0 Jevalualed in el 4
[1-2) Ragk reduction ratio m ROD e to counterm easure w I ratio jreder 34 2(0) 3-&) of the Guide
1-3) [Jecrease in annual | 688 G 10 COUNEmeasire = R=u=wil [Esns peryear @ Jreter3a 23 330 ot e Gude
Potentinl fiequency of road clovure disaster with countermensure  |FRCDpwe DNFRCDpwe L= FRCDRS(1- wll) Tilio 0.000
Berefit'cost rativ o 15% divcoun! rate BCRUI il LA a9 03 of i Guide
Econamic net present value af 15% discount rate ENFV I pesee (]
i e nternal rate of return EIRRID percedt BNUM!

e

[ | Numerical value or termg shonld be inptied.
[ 1 Numerical value iz autoniati cally inputted.

NIPPON KOEI CO., LTD., A1-19 June 2007
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Selected National Highways in the Republic of the Philippines Inventory Survey and Risk Assesment
Inventory Sheet 5-3 Indicative Feasibility Assessment for LS
Road Name 0
ko station from km 5] m 0
Side of survey Right sice ol road
Ltems |~;3mhn] equation |Unil Quantity  |Remark

(1) Disaster Frequency and Magnitude

1-1) Potential frequency of road closure disaster FRCDp nos. per year 0.0T0 |sheet 2

I-2) Length of road closure site LRC m refier 342 1-2) of the Guide

(2) Annual Losses Without Countermeasure

2-1-1) Reopening cost per length of read closure site (excluding fixed

I —
cost) ! pesosper refer 3.4 2 2.1.1)of the Guide
Fixed cost for reopening per RO i pesos per ROD)|
2-1) Annnal reopening cost i iI=TRCDp M LRCH) Pesos per year refer 3403 2-1) of the Guide
2-2-1) Average number of luman deaths per RCD k k=0.006 wen - deach per BT OO0 cfer 3.4 2.(2) 22-1) al the Giade
2-2-2) Unit value of human life lost (death ] pesns per bumae bife 23000000 reter 34,2 017 2-2-21 af e g 8
22y Annual value of biman lives Jost m m=FRCDp*k*| pesos per year 138 vedor 5 4.5 (2 220 of thie Cirid
2-3-1) Length of survey road (fram entry to exit point of detour read to i .
. =, . . n kit et 743 (1) 0-001) 6 the Giade
avoid read closure site on survey road)
Length of detour road (from entiv o exit point of survey road Lo i A i
. - il km refer 54 5 (1) 33-1) ol ke Gl de
avoid road closure site on survey road)
2-3-2) AADT: Anmual Average Daily Traffic on the survey site P vehicles per da mder 54 % (1) 33-9) olihie Clade
2-3-3) Nos. of predicted closure days of the whole width of the rosd on 3
; : q days pefer 34,4 [0 3 3-4) af the Ciiade
fthe survey site per RCD
i pesos per
2-3-1) Average Velucle Operating Cost per km on survey road T
8 P g I il vehiele*km
refer 342 (21 2391 6l the Cuide
N ey ES0E per
Average Vehicle Operating Cost per ko on detour road 5 4 -
w ¥ 5 P vehicle*km
12-3) Annual detour cost | =FRCDp*p"g*(o*s-n"r} Pes0s per vear LU 4.2 (2 2:3) of the Gurde
Total Annual Loss u u=pHmH PrSOs per year 138 Jrefer 3.4.2(2) of the Guide

(3) Feasibility Indicators of Countermeasures
Countermeasure alternative I

-1 Cost of counlermeasure with 20 vears mamlenance vl pesis O evaluated in sheel 4
3-2) Risk reduction ratin in RCD due (o commtermeasire wl ratio vefey 34 (75 52) of tho Cade
3-3) Decrese in annual 1oss due to countermeasure hA x 1 =u*wl [ ES08 PeT Y eRAr 1) Jrefer 3.4 2 (3) 3-3) of the Gude
[Potential frequency of road closure wiitlt ¢ | FRCDwe 1 [FRCDpwe I = FRCDp*(1- wli| nos. per vear GOT0
B enefit'cost ratio at 15% discount rate BCR T ratio Hvion L
refer 3.4.2 (3) of the e
Economic net present value at 15% discount rate ENFV 1 pesos 0
I conomic internal rate of return EIRR | percent ANLM!
Countermeasure alternative 11
3-1) Cost of countermeasire with 20 vears maintenance v T pesos A} fevaluated in sheet 4
13-2) Rish reduction ratio in ROD due e counlermeasure wll ratio refee 340 File Guide
3-3) Decrease m annual loss due Lo countermeasure x11 % 11 = u™ wil PESOs per y ear 00 Joeber 54 2 (3) 5-3) of the Ciide
(Potential frequency of road closure i with avire  |[FRCDpwe FRCDpwe 1= FRCDp*(1- wil}] nos, per vear 010
Benefit cost ratio at 15% discount rate BCR 11 ratio aprviol .
refer 3.4.2 (3) of the Ciuidef
E conomdc net present value at 15% discount rate ENPV 11 pesos 0

E"mrmmic internal rate af refurn EIRE 11 percent HNUM!

Countermeasure alternative 111

3-11 Cost of countermensure with 20 years maintenance vl pesos 1} IE\’JI|[IHIE[| in sheet 4
3-2) Risk reduction ratio in RCD due to countermeasure w Il Tatio 3 v
3-3) Decrease i annual loss due to countermeasinre * 111 xl=u*wlll [1E808 per year 0 Jrefer 342 (3) 3-7) of the T e
Patential freguency of road closure disester with countermeasiye  [FRCDpwe [IWFRCDpwe I - FRCDp*(1- will)| nos. per vear 0.010
5 ernrefit'cost ratio at 15% disconnt rate BCR 1L ratio “RIrvi!
refer 34,2 (3) of the Ghde
[ conomic net present value at 15% discount rate ENPVIIT pesod
VE conomic internal rate of return EIRE 111 percent NUMI
te
L ] Mumnerical value or terms should be inputted
L | Numerical value is automatically inputted
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Guide Il

Inventory Sheet 5-4

Indicative Feasibility Assessment for RS

Road Name 0
K station from km 0 m 0
Side of survey {
Items [xyﬂllml equation |U nit Quantity  |Femark
(1) Disaster Frequency and ;Hnsnitude
1-1) Potential frequency of road closure disaster FRCDp nos. per year 0.000 {sheet 2
1-2) Lengith of road closure site LRC m pefer 3 4.2 1.2 of the Guide
(2) Annual Losses Without Countermeasure
e = ~ o
2-1-1) Reopening cost per length of road closure site (excludmg fixed I e .
cost ) tefer 342 001 of the Sulde
Fixed cost for reopenmg per RCT) | pesos por RUD
2-1) Annnal reapening cost ] - FRCDp (h"LRCH) [esos per year Orefer 3 4.3 221) of the Guide
2-2-1) Average sumber of Tuimun deathis per RCD K k0,006 e apls prer BISD 00068 == 1421 2.2.1) ofthe Guide
2-2-2) Unit value of human life lost (death) | pisas per brman Litd 230000000t 1422 1) of the Guide
2.2) Annual value of human lives lost m m=FRCDp*k*] PEsOE per year Oleater 54,2 (2) 1-2) of tha Finde
2-3-1) Length of survey road (from entry 1o exit point ol detour roud Lo ) L
> ¥ ve) ¥ it L retes 4 11 afth Gulde
avoid rond closure site on survey road)
) Léngth l':fdtlc_ltll' road (from entry to exit point of survey road 1o & Lm s 05 S i Tl
Javoid rond ¢losure site on suivey road)
2-3-2) AADT: Annunl Avemge Daily TrafTie on the sirvey sile P vehicles per ilay et 340 B4y ofthe Guide
2-3-3) Nos. of predicted closure days of the whole widih of the road on L gz
: 3 q days tefer 34 1021 224) of e Guide
Jthe survey site per RCD
2-3-4) Average Vehicle Operating Cost per km on survey road T vt:l::::lil']l;'m
teter 34
Average Veéhicle Operating Cost per km on detour road £ Vf;?::(f;;]
2-3) Anmual detour cost I = FROCDp*p*g* (o®2-0%r) presos per year 0 Jrefer 5424 of e Grzdg
Total Annial Loss i =gt presns per year O freler 34223 of the Quide
(3) Feasibility Indicators of Countermeasures
~OHNIErIeasure ernative
Count e alt five |
3-1) Cost of counterm easure with 20 years mamtenance vl pesos 0 Jevalunted m sheet 4
3-2) Risk reduction raftio in ROD due to countermeasire wl ratio
3-3) Decrense in mnual loss due to conntenm easure x1 x I =u*wl PESOS P Vear 1]
Potential frequency of road closure disaster with ¢ | FRCDwel |[FRCDpwe | =FRCDp*(1- wil) | nos. per year 0.000
| Benefit'cost ratio ar 15% discount rare BCR 1 ratin #DIViL .
refer 3.4.2 (3) of the Chade
Economic net present value af 15% discount rate ENPV T pesos
Economic internal rate of return FIRR 1 pereent ENUML
Con easure alternative 11
3-1) Cosl of countermeasire with 20 years maintemnce v 11 pesos 0 fevaluated in sheet 4
3-2) Risk reduction ratto in ROT de to conntenmensure wil ratin el 5 4 £yl the Ciade
3-31 Decrease in mnual loss duc to counterm easury x 11 x 11 =u" wil pesos per year 0
Potential frequency of road elosure disaster with FRODpwe WFRCDpwe 11 = FRCDp*(1- wil)] vos. per vear 0,000
enefit’cost ratio at 15% discount rare BCR U ratio HLIV/0!
Benefi ar 15% d. refer 3.4.2 (3) of the Guide
Economic net present valuwe at 15% divcount rate ENPV I pesos
\Economic internal rate of return FIRE IT percent ANTTM!
Countermeasure alternative Il
d=1) Cost of countermeasire with 20 vears mamlenmce v 11T Jiesn= 0 Jevaluated m sheet 4
3-2) Rigk recuction ratio in RCD due 1o ¢ wi IT1 ralio
3-3) Decrease in mmual loss due fo o x 110 AT * w Il s per yiar ]
Potentiid frequency of read closure disater with comntermeayire [FRCDpwe HFRCDpwe [1= FRCDp*(1- will}] nos. per vear 0.000
| Benefit cost ratio at 15% discount rate BCR I ratio DIVt
Fy . vefer 3.4.2 (3) of the Cnide
Economic net present value at 15% divcount rate ENPV I peaos 0
Economic internal rate of return EIRR 11l percent ENTIMY
Nl
L | MNumerical value or terms should be mpunied
[ 1 Wumerical valie is sutomutically inputted.
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Inventory Sheet 5-5

Indicative Feasibility Assessment for DF

|Road Name

10

[Km station from ki 0 m 0
|Side of survey Right side of road
Items Iv}'mhol equation |I.II|H l CJuantity IR.cmark
(1) Disaster Frequency and Magnitude
1-1) Porential frequency of road closure disaster FRCTDp N0S, Per year 0,060 |shee 2
1-2) Length of road closure site LRC m rafar 342 12 of the s
(2) Annual Losses Without Countermeasure
2-1-1) Reopening cost per length of road closure site (excluding frced |
l pesos perin L .
cost) refir 34.2 2-1-1) oFthe Guids
Frxed cost for reopening pa RCD i pesns per ROD)
2-1) Ammal reopenlng cost i i FREDp (W LRCH) PESOE Per Vear Mrvber 4 32.1) 4
2-2-1) Average number of hurman deaths per RCD k b=t 006 we At oy BT 0, 00 rafer 145 () 284} of thw Gmlde
2-2-2) Limit value of uuman life lost (death) | et e Lctuun || e 2300, (00 refer 54 2 yulthie Clide
2-2) Annual value of human lives lost m =T RCTp =k"| res0s per year 825 i ofthe Guids
4.3 " v 1 ik .
2 .1! Length ufﬁurf'ty road (from entry to exit point of detour road to " s e m—
avoid road closure site on survey road)
Length of detoar roml (from entry to exil point of survey road to & ki
Javoid road closure site on survey road)
2-3-2) AADT Anmual Average Daly Traffic on the sirvey site P velicles per day
2-3-3) MNos. of predicted closure days of the whole width of fie road on dav I
he survey site per RCD 4 e e
P pesos per
3.3-1) A s Velilels L . ,
2-3-1) Average Veluele Operating Cost per kin en survey road r vehicledkm
refer 14 1 (3 2357 ofthe Gande
Average Vehicle Operating Cost per km on detour road & pe&_;os P
, velicle™kin
2-3) Anmual detvwr cost t =FRCDP* pg *o®s-n*) JEs0E per year 0 Jreber 18 7 (2 2-5) nfthe Gunde
Total Annual Loss i = pesos per vedr 828 frefer 142 (2 GF the Gulde
pr e ——

(3) Feasibility

Indicators of Counterneasures

OYO INTERNATIONAL CORPORATION

Countermeasure alternative [
3-1) Cost of countermessine with 20 vears maiitenang e vl pesos 0 |evaluated in shect 4
3-2) Kisk reduction rtio in RCD due to counter w ratio Geeter 34 2050 32 et e Guide
3-3) Decrense in amual Joss due to c 1 X1 u*wl pEsos per v ear O {31 2-3} ulthe Craidn
\Potential frequency of road closire disuster with countersneasure | FRCDwe | {FRCDpwe | =FRCDp*(1-wl)| nos. per yeur (0060
| Benefit/'cost ratio at 15%) discount rate BCRI ratio HDIVro! ST O P N
Leanamic net present value ar 13% discount rafe NPV pesos 0
!J'_.-'cwwmic infernal rate ef return FIRR 1 percent HINLIM!
Countermeasure alternative 11
3<1) Cost of countermessure with 20 years innmlenmee vl pesos 0 Jevaluated m sheet 4
3-21 Risk reduetion ratio in RCD due 10 connternieasare w il ralio 2y attis Guds
|3-3) Decrese in annual loss due to countermensure x1 I =u* wil pesos per y ear ke ) et the Guida
Potential frequency of road closire disaster with cowtermeasure [FRCDpwe I[FRCDpwe [T = FRCDp( |- wil)] nos. per vear 0,060
Benefitv'cost ratio af 15%, discount rate BCRII ratio HDITVI01 L i
refer 3.2 (31 of the Gide
Economic net present valie ar 15% discount rate NPV 1T pesos 0
Cconomic internal rate of return EIRE. 1l percent HNUMI
I_ Countermeasure alternative 111
3-1) Cost of counter witli 20 vears it e v 111 presin () Jeval I shed 4
15-2) Risk reduction matio in RCD due to contermensure w11l ratio
l_‘-'!) Drecrease in ammual Joss due to o x 1M1 s I =0 w il pesns pery ear ) foefer 343 (3) J-3) of the Guids
Paotential freguency of road closure divaster with countermeasure [FRCDpwe TTIFRCDpwe 1T = FRCDp*(1-wiT] nos. per yem' 0,060
Henefit'cost ratio at 15% discount rate BER I ratio 2Dyt
: = vefer 4.2 (3] of the Guide
VEconomic net present value af 15% discount rate ENFV I pesos 0
IE.‘conomic internal rate af return EIRR 11 percent HNUM!
o
L ] Mumencal value or terms should be inputted.
L | Numerical value is automatically inputted
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Guide Il

Inventory Sheet 5-6

Indicative Feasibility Assessment for RE

Road Name 4]
Km station from kin 0 m [¢)
Side of survey 0
lems Iiymbol equatlon IUuil Quantity  |Remnark
(1) Disaster Frequency and Magnitude
1-1) Potential frequency of road closure disaster FRCLp nes. per year 0.009 [sheet 2
1-2) Length af road clasure site LRC m rafer 3.2 12) of the Guide
(2) Annual Losses Withowt Countermeasure
2.1-1) Reopening cost per length of road closure site (excluding fixed
= h eSO per
cost) el 342 2 1e1 b ulithe Sujde
Fixed cost for reopening per RCD i pesos per RCD)
2-1) Annual reopening cost i =FRODPS(h*TRCH) pesos per vear Ofvefer3.43 2-1) of the Cuulde
2-2-1) Average number of liman deaths per RCD Kk le=0.005 wie drinth joet BT O.006 ceFer 542 12 2211 o fthe Guide
2-2-2) Unil value ol In fec lost {death) | iy 2,300,000k i 202 1) 4 fitie Duadde
2-2) Annual value of human lives lost m —FRCLp K" PEsUS et Vear 1 2 refey 3407 (23 2% of the il
23« 1) Length ul'xullu.j\ roud {from enlry o exit point of delour road 1o 5 o ey T
avond road closure site on survey road)
Tength of detour vowd (From entry Lo exil ponl of survey road 1o ~
= ° 2 ¥ @ Kimi e 3 2000 24000 ifthe Cuide
favoid road closure site on survey road)
2-3-2) AADT,; Annual Average Daily Traffic on the survey site P vehicles per day refes §4 & {1 11 i f it Condide
23 s, of predicted closure days of the whole width of the road on
h q days ielis 390 (i 2 b Guide
v site per ROT
2-3-4) avernge Vehicle Operating Cost per kin on survey road r ‘E‘J;T:Iiti:“
e zaz ) afthe Cuide
5 PEsDE [rer
Average Vehicle Operating Cost per km on detour road 3
g e, A : vehicle™km
2-3) Annual detour cost | I=FRCDp*p*q*o*s=n*y) Pesos po vear ) feefer 342 (2 23 ot the Guide
Total Annual Loss u = mt pescs per year 124 |refar3.4.2 (2) of the Guide
(3) Feasibility Indicators of Countermeasures
Countermeasure afternative I
3-1) Cost of countermeasure with 20 years maintenance vl pesos () |evaluated in sheet 4
3-2) Risk reduction ratio in ROT) due Lo esuntenmeasire wl ratio reles 342 (3 32 ol the Guide
3-3) Decrease in annual loss due to ¢ountermeasure xl 1= u* wl pesus pet year () Jreter 24 2(3) 3.3 of the Suide
Potentiol frequency of road closure disaster with connlermeasre | FRCDwel [FRCDpwe I = FRODpT(1- wi)| nos peryear xO09
Benefit/cost ratio at 15% discount rate RCRT ratio HDIV/0! .
refer 3.4.2 (3) of lhe Guide,
Econemdc net present value at 15% discound rate ENPVT sy 0
Feanomic internal rate of return FIRR 1 percent HNUMI
Countermeasure alternative 11
3-1) Cost of countermeasure with 20 years maintenance v L pesos {} levaluated in sheet 4
3-2) Risk reduction ratio in RCL due to countermeasure wll ratio refer 34 2 (3) 3-Z) of the Guide
3-3) Decrease in ammual loss due to countermeasure AL Ul u® wll PES0S el Ve 0 Jrefen 340505 5.3 of e i
Poteatinl frequency of road closure disester with countermeasure  |FRCDpwe IJFRCDpwe 11 - FRCDp*(1- wID] (os. per year 0.008
enefit i %5 disc BCR T ralin EDINV/OI
|Benefit/'cost ratie at 15" discount rate T T e
Economic net present value at 15% discount rate ENPVIT pesos
Economic internal rote of return FIRR 1T pervent #NUM!
Countermeasure alternative 111
3-1) Cosi of countenneasure with 20 years mainlcimee vl pesis 0 Jevaluated in shect 4
3-2) Risk reduction ratio in RCT) due to countermensure w 1Tl ratio eefer 24 32y of the
3-3) Decrease m annual loss due to countermensure x 1 X L= w il PESDE POT YUl () Jreter 342 (5
Potential freguency of voad dosure disaster with countermeasire  JFRCDpwe [IFRCDpwe I - FRCDp* (1- Wi nos. per year 1.009
Benefit'cost ratio at 15% discount rate BCRIT atio HDIVA!
- < = = refer 34,2 (3) of the Gide]
Econvmic net present value at 15% discount rate ENPV I pusoy 0
Economic internal rate of return EIRR 1T percent FNUM!
e
[ 1 MNumerical valie or terms should be inputted
1 1 Numerical value is automatically inputted
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Selected National Highways in the Republic of the Philippines Inventory Survey and Risk Assesment
Inventory Sheet 5-7 Indicative Feasibility Assessment for CE
JRoad Name [{]
K station from km 0 m 0
Iside of survey Right side of road
ltems Is_\'luhn[ equation lUuil I Cuantity  [Rermrk

(1) Disaster Frequency and Magnitude

1-1) Potential frequency of road closure disaster FRCDp nos, peryear 0,000 fsheel 2

1-2) Length of read closure site LRC m refer 44212 of the s

(2) Annual Losses Witheut Countermeasure

2-1-1) Reopening cost per length of road closure site (excluding fixed

h pesos perm
cost ) efer 5852000 ) ol the Guide
Ficed cost for reopening per RCD 1 pesos per RCD)
12-1) Annual reopening cost i = FRCDp*(h* LROCH) pesos per vear refar T4 32.7) of the Gizde
2-2-11 Average number of human deaths per RCD k =01.006 v death par 1L 0, 06k <P =43 () 52,95 of e By
2-2-2) Unit value of human Life lost (death) | Pt d per hunan |1} 2,300 000 sfer #2355 2
(2-2) Annuad value of hunwn lives Lot m n=FRCDpk*| Pesos pur year refim $4.3 (2 2.1 of the Guide
2-3-1) Length of survey road (from entry to exit point of detour road Lo 3 ki TR NaS
avold road closure site on survey road) e
Length of detour road (from entry to exit point of survey road te
| o km afer 3 87 (2) 2521 of he s
favoid road closure site on survey road|
2-3-2) AADT: Amnual Average Darly TrafTic on the survey sile P velueles per dig vher S 42 (35 5330 of e Qs
2-3-3) Nos, of predicted closure davs of the whole width of the road an
q days wher 2300 13 of e hass

the survey site per RCD

Y T DESE PEr
2-3-4) Average Vehicle Operating Cosl per kim on survey road r e

vetnele*km
pafer BAT (03 &35 ol the ade

Average Vehicle Operating Cost per ki on detour road 3 \:E?::tfi;l
2 3) Annual detour cost ! F=FRCDp*p q*o®s-n"r) pesos per year O Jreme 30202 270 ofte Cuide
Total Annual Loss il wErm PEsOR Per vear 00 Jrefor 3422 b the Guide

(3) Feasibility Indicators of Countermeasures
Countermeasiure alternative I

3-11 Cost of conntermensure with 20 vears maintenance vl pesos 0 Jevahumted in sheet <
3-2) Risk reduction ratio in RCD due to o e wl ratin e T30 27y af e Guidls
3-3) Decrease in annual loss die o countermeasure xl xI=n*wl [HE308 per vear () Jrotm 3 0205 53 ofthe Guide
| 1§ al frequency of roud closure with connt ¢ | FRCDwe l [TRCDpwe 1= FRCDp® (1= wil| nos, per yew (L0000
Benefit/cost ratio at 15% discount rate BCR1 k) o200 PP
reler 347 (3} ol fiw udd
Economic net present value at 15% discount rate ENFV I presos 0
Economic internal rate of return EIRR | percent FNUM!
Countermeasure alternative If
3-11 Cost of countenmensore witli 20 vears mainlenance w1l pesos 0 Jevalusted in sheet 4
3-2) Risk reduction ratio in RCD due Lo countermensure w il ratin e 541 ol s e
3-3) Decrease in annual loss due to countermeasure x 11 01 = 0" wil eSS prer vear U Jrefir 39305 33 of the Gunde
(Potentiad frequency of roud closive disester with ¢ JFRCDpwe WFRCDpwe I = FREDp* (1 - wil)| nos. per vear 0.000
Benefit/cost ratio at 15% discount rate BOR 1 ratio LaELEL| I
refer 3423 0fthe C
Economic net present value at 15% discount rate ENPV 1T pesos 0

Veconomic internal rate of return EIRR 1I percent HINTIMI

Countermeasure alternative 111

3-1) Cost of countermeasire with 20 years mai e vl PERDE 0 1 | in sheet 4
5-2) Risgk reduction mtio in RCD due o coomtenmeasure w Tl ritio et 543 { arihe Gide
3-3) Decrease in annual loss due to countenmeasure « 1 xH=u*will pesos per year 0 |t 34 777 37 of thn Ginan
\Potential frequency of voad closure divaster with conntermeasuyre  FRCDpwe [IIFRCDpwe I = FRCDp*(1- wil]| nos. per vear (000
Benefit'cost ratio at 15% discount rate BCR 1T ratia #DEVa .
\Economic net present value at 15% discount rate ENPV 11 pesos of =
Economic internal rate of return EIRE 111 percent HENUM!
R
L _ | Numerical value or terms should be inputted.
L ] Numencal value 18 sutomatically mputted
5
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Inventorv Sheet 6 Disaster Record

Road Name 5

Station from km 0 m 0]Side of survey|Left side of road

Nane of inspector [or disaster record: dieel 6 Date | Month | e
.A. Survey dale (dm/'y)

Name of sorveyor ) I I

i Heotir Date | Month | Year | DISIster T5pe
[Dizaster Oceurrence Date, Hour (Select from drop down
list)
Length of roud closure site Road clostre type (Full width/ At least one bme is gecured)
Hour Da Month umber of days of full
R.eopen Dale, Hour al leust one lane is seeured o ate s e .';\“Jm ottt o i 5
| width road closure (duys)

[Disaster station Trom km m |L1mi| ki m
Probable provoking cause of the disaster

Callapsed materials Collapsed volume (m’)

A ceumulation volume on the read (m’) [ Total reopening cost (pesos) |Estintated | Actual
R copening method (Seledt from drop down Jist)  [SoilRock enioval by manusl ibour

[Numbrer of dead persons due to disaster (nos.) Il\'umber aof impured persons by the disaster (nos.) |

[ Counlermieasure lype Station

§ from km m untii km m
| from kin m uniil kin m
4 -

= {rom km m until km m
3 from km m uniil km m
‘533 from kem m umtil km m
'_5_. Lron ki it} il km m
Rehabilitution plan (planned, not yet plannedy uitline of the plan

Photos/ Skelches and ather data
L ] Numerical value or terms should be inputtad
| | Numencal value 1s automatically inputtsd
Checking and approval of sheet-6
Checked by Approved by
6
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