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2) Rock Slope Collapse
As an example, the DIS results for Cebu-Balamban Transcentral Highway (27 km 970m- 28
km 28m) for Rock Slope Collapse are shown in Figure 5.23 to 5.28.

Considering field conditions, the countermeasure alternatives were planned as summarized in
Table 5.11.

Based on the outputs from Sheets 1 to 4, an indicative feasibility assessment was undertaken,

as shown in Figure 5.28.

Table 5.11 Example of Countermeasure Alternative Planning for Rock Slope

Collapse
Alternative Effectiveness Risk Reduction Ratio
High Effectiveness: Permanent countermeasures to prevent
- disasters
Alternative-1 - 0.9
- - Shotcrete :

~ - Pre-splitting/Cutting
- Moderate Effectiveness: Mitigating the disasters to some

Alternative-II extent 0.7

. - Rock net
Low Effectiveness: Limited treatment
Alternative-I11 0.3
-Cleaning of existing debris on road and drainage

=

Figure 5.23 General View of Example DIS Slope for Rock Slope Collapse
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Inventorv Sheet 3 Sketches

Road Name

Cebu-Balamban Transcentral Highway

Station from

km 27

m 970

| Side of survey |Right side of road

survey; sheet 3,4, 5

IName of Inspector/ Coordinator for detailed inventory

[Name of surveyor

Judefer Castano

Survey date (d/m/y)

Date

Monith | Year

3-1 Frant view sketches

3-1 Front view sketches

ST 28+ 0o

EiLOMETEE RO LT

3-2 Cross site sketches
3-2 Cross section sketches

S -1a

Note

I ™
: Numerical value or lerims should be mputied,
C———1 Numerical value is automatically inputted

Figure 5.24 Example of Inventory Sheet 3: Sketches for Rock Slope Collapse
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Inventorv Sheet 4-1  Planning of Countermeasures Alternative |
Road Name Cebu-Balamban Transcentral Highway
Station from km 27 m 97(J|Side of survey IRighl side of road
4-1 Plan of countermeasures (plane layout and descriptions)
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4-3 Cost estimation with 20 years mamtenance

Mo Work Tt Cuantity| Unit price (pesos) | Amomnt ( pesos)
1 |Shotcrete (0.10m thick with reinforcements) m* | 450 2,484.00 [ 1,117,800.00
2|Pre-splitting / Cutting m’ 225 1,884.00 423,900.00
3|Maintenance +30% LS 1 462,510.00 462,510.00
4 i ]
5 )
6 {1
7 (i]
Total Cost 2,004,210
Nafe
[ Numerical value or terms should be inputted
I:] Numencal value 15 automateallv iputted.

Figure 5.25 Example of Inventory Sheet 4-1: Planning of Countermeasure Alternative I

for Rock Slope Collapse
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Inventorv Sheet 4-2

Plannineg of Countermeasures

Alternative 11

Road Name |Cebu-Balamban Transcentral Highway

Station from | km 27 m

9701Side of survey |Right side of road

4-1 Plan of countermeasures (plane layout and descriptions)

4-1 Plan of countermeasures (plane layout and descriptions)
b

15

- - -

4-2 Section of countermeasures
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4- 3 Cost estimation with 20 years maintenance
No. Work Linit Quantity | Unit price (pesos) [ Amount (pesos)
1[Rock Net m’ 450 450.00 202,500.00
2| Maintenance +60% LS 1 101,250.00 101,250.00
3 0
4 0
5 0
6 =
7 0
Tatal Cost 303,750
Nole
[ Numerical value or terms should be inputted

[ 1 Numerical value is automatically inputted.

Figure 5.26 Example of Inventory Sheet 4-2: Planning of Countermeasure Alternative II

for Rock Slope Collapse
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Inventorv Sheet 4-3 Planning of Countermeasures

Alternative 111

Road Name {Cebu-Balamban Transcentral Highway

Station from km 27 m

970]Side of survey |Right side of road

4-1 Plan of countermeasures (plane layout angd deseriptions)

4-1 Plan of countermeasures (plane layout and descriptions)

4-2 Section of countermeasiues
i S Taw &
sl ::E?EEY _#-{rrl"’l
| < wearyzzen 8
1 ’; o Sm
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[=m )
/ HARL Pt RO lzm
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4- 3 Cost estimation with 20 years mamtenance
Mo Work Linif uantity | Unit price (pesos) | Amount ( pesos)
1|Clearing of Road From Debris, Mabilization of Heavy Equipmel days 3 6,584.00 19,752.00
I Maintenance + 70% L-5 1 13,826.40 13,826.40
3 0.00
| 1]
5 0
f £
7 {
Tatal Cost 33,578
i“m.‘ﬂe i
] [ Numernical value or terms should be inputed. i
i [ 1 tumerical value is autematically mputted !

Figure 5.27 Example of Inventory Sheet 4-3: Planning of Countermeasure Alternative I11

for Rock Slope Collapse
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Inventory Sheet 5-2

Indicative Feasibility Assessment for RC

Road Name Cebu-Balamban Transcentral Highway
Km station from km 27 m 970
Side of Survey Right side of road
Ttems I symhbol equation I Unit I Quantity I Remarks
(1) Disaster Frequency and Magnitude
1-1) Potentid frequency of rowd closure disasters FRCDp 1nos. per year 0.162 Jevaluated in sheet 2
1-2-1) Coefficient for volume estimation 1-2-1) When dimenaons of
> : . . P . a Max
(method of dimension setting for collapsible material) collapsible materials cannot e
predicted, “no input’ should be
1-2-2) Lengih of collapsible materials b m 21.0 |selected And "V olume of
ollapsible material’ is estimate!
1-2-3) Width of collapsible materials c m 30.0 |y Figure 3.4 2 in the Guideand)
directly inputted i the yello
1-2-4) Depth of collapsible materials d m 1.5 Joell below.
1-2-5) Volume of collapsible materials per RCD e e=a*b*c*d m’ per RCD 662
1-2-6) Ratio of accumulation to collapsible materials f ratio 0.50 | 1-2-6) Evaluated by the
Figure 3.4.3 of the
1-2) Aecumulation velume on the road per RCD g o=¢*f o per RCD 331 Guide
(2) Annual Losses without Countermeasure
2-1-1) Reopening cost per accumulation volume of road closure site " 3 4100
(excluding fixed cost) pERgRperml refer 542 2-1- 1) ofthe Guide
Fixed cost for reopening per RCD i pesos per RCD 500.000]
2-1) Annual reopening cost i =FRCDp*(h*g 1) pesos per year 119, 168} refer 34.3 2-1) of the Guide
2-2-1) Average number of human deaths per RCD k k=0.006 ave. death per RCD (.006rsfer3 42 (2) 2-3-1) of the Gunde
2-2-2) Unit value of human life lost (death) 1 pesos per human lifg 2,300.,000]refer 3 4.2 (2 2-2-2) of the Ghncde
2-2) Annual value of human lives lost m m=FR.CDp*k*] pesos pet year 2236 refer 34.2(2) 2-2) of the Guide
’2-3-.1) Length of sur.vey road (from eniry to exit point of detour road to 5 m TR T
avold road dosure site on survey road)
. Length ofdetc.)ur road (from entry to exit point of survey road to % i - O
lavoid road closure site on survev road)
2-3-2) AADT: Annual Average Daily Tratfic on the survey site P vehicles per day 3253 Jrefor3.4.2 (2) 2-3-3) of the Dude
2-3-3) Nos. .of predicted closure days of the whole width of the road onj 4 daga o [ —
Jthe survey site per RCD
) . I pesos per
2-3-4) Avi Vehicl ting Cost em d y : 8.00
4) Average Vehicle Operating Cost per 011 SUIVEY roa I vehicle*km !
refer3 4.2 (21 2-3-3) of the Uhude
2 5 pesos per
Vi 16.00
Average Vehicle Operating Cost per km on detour road 5 vehicle™kn 0
2-3) Annual detour cost 1 I=FRCDp*p*q*(o*s-n*r) pesos per year 1,652,628 |refer 34 2(2) 2-3) of the Guide
Total Annual Loss u u=jmt Pesos per year 1,774,032 hrefer 34 2 (21 of the Cuude
(3) Feasibility Indicators of Countermeastires
Countermeasure alternative 1
3-1) Cost of counfermeasure with 20 years maintenance v] pesos 2,004,210 Jevaluated in sheet 4
3-2) Risk reduction ratio in RCD due fo countermeasure wl ratio 0.9 refer 3.4 2(3)3-2) of the Gude
3-3) Decreage in annual Logs due to countermeasure x1 xI=u*wl pesos per year 1,596,629 |refer34,2(3) 3-3) of the Cuide
Potential frequency of voad closure disaster with countermeasure | FRCDpwe I|FRCDpwe I = FRCDp*(1- w) ratio 0.016 Jrefer 34 2(3) 3-4) of the Gude
\Benefit/cost ratio at 15% discount rale BCRI ratio 5.73
| Economic net present value at 13% discouni rale ENPV 1 pesos 6,947,495 refer 342 (3) of the Guids
| Economic internal rate of refurn EIRR I percent 80%
Countermeasure alternative IT
3-1) Cost of countermeasure with 20 years mainfenance vl pesos 303,750 |evaluated in sheet 4
3-2) Risk reduction ratio in RCD due to countermeasure wi ratio 0, Frefer 34.2(3) 3-2) of the Chide
3-3) Decrease in annual loss due to countermeasure <10 x T =u* wil Pesos per year 1,241,822 |refer 34.2(3) 3-3) ofthe Guide
|Poleniial frequency of voad closure divasier with counfermeasure  |FRCDpwe IJFRCDpwe IT= FRCDp*(1- wiI) ratio 0.04¢
\Benefit/cost ratio af 15% discount rate BCRI ratio 2943
< refer 3.4 2 (3) 3-4) of the Chids
| Economic nef presen! value af 15% divcounl rafe ENPV I pesos 6494 981
| Economic internal rafe of refurn EIRRII percent 409%4
Countermeasure alfernative 111
3-1) Cost of countermeasure with 20 vears maintenance v L pesos 33,578 |evaluated in sheet 4
3-2) Risk reduction ratio in RCD due to countermeasure w T ratio 030 refer 34 203) 5-1) ofthe Gude
3-3) Decrease in annual loss due to countermeasure < T I =u*wlIl pesos per year 532,210 [refer34.2(3) 3-3) of the Guide
Potential frequency of read closure disasier with countermeasure  [FRCDpwe IFRCDpwe = FRCDp*(1- will) ratio 0113
Benefit/cost ratio af 15% discount rate BCRII ralio 114.09
s < = refer 3.4.2 (3) ofthe Guide
| Fconomic nel present value al 13% discounli rale ENFV I pesos 2,867,564
| Econosmic internal rate of refuri EIRR IO petcent 158594
Note

| Numerical value or terms should be inputted.

| Numerical value is automatically inputted.

Figure 5.28 Example of Inventory Sheet 5: Indicative Feasibility Assessment

for Rock Slope Collapse
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3) Road Slip
As an example, the DIS results for Cebu-Balamban Transcentral Highway (28 km
843m-943m) for Road Slip are shown in Figure 5.29 to 5.34.

Road Slips are the most dominant disaster type in selected slopes for DIS in this pilot DIS.

As shown in the General View (Figure 5.29) and Sheet 3: Sketches (Figure 5.30), rain water
flows from the road to the valley side slope and cause Road Slips. Considering these

conditions, the countermeasure alternatives were planned as summarized in Table 5.12.

Based on the outputs from Sheets 1 to 4, an indicative feasibility assessment was undertaken,

as shown in Figure 5.30.

Table 5.12 ExamBle of Countermeasure Alternative Planning for Road S]iE

Alternative Effectiveness Risk Reduction Ratio

High Effectiveness: Permanent countermeasures to prevent

disasters

Alternative-T 1 1 et Retaining Wall 0.9

- Embankment with Geotextile

.| -Drainagesystem with CatchBasin |
- Moderate Effectiveness: Mitigating the disasters to some
. extent

Alternative-IT 0.7
. - Grouted Riprap Retaining Wall

. - Drainage System and Catch Basin

Low Effectiveness: Limited treatment
Alternative-I11 0.3
-Drainage System with Catch Basin

Figure 5.29 General View of Example DIS Slope for Road Slip
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Inventorv Sheet 3 Sketches
Road Name Cebu-Balamban Transcentral Highway
Station from km 28 m 843 | Side of survey |Leift side of road

Name of Inspector’ Coordinator for detail ed inventory
survey, sheet 3,4, 5

Name of inspector | TUDEFER P. CASTAROS

Survey dole (dim/y)

Date | Month | Y ear

27 | Nowv, | 2006

3-1 Tront view sketches

scale:

-2 Cross section sketches

(B ,

)

e
[ Numercal value or terms should be inputted

: MNumericul value 1= aulommb call v impuited

Figure 5.30 Example of Inventory Sheet 3: Sketches for Road Slip
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Inventorvy Sheet 4-1 Planning of Countermeasures Alternative |
Road MName Cebu-Balamban Transcentral Highway
Stalion from km 28 m  842.7|8ide of survey |Left side of road
4-1 Plan of countermeasunes (plane layout and desciptions)
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- 3 Cost estimation with 20 years maintenance
Mo, Work Unit Quantity| Unit price (pezos) |Amount (pesos)
| |Concrete Retaining Wall m | 200 §,976.00 | 1,395,200,00
2|Embankment w/ Geotextile (Reinforced Embankment) m | 320 1,824.00 583 5680.00
3|Drainage System Im 30 3,492.00 104,760.00
4|Catchbasin each | 1 7.452.00 7452,00
5[Maintenance +30% s 1 627,327.60 627,327.60
6 i
T ]
Tatal Cost 2,716,420
Note
] Numericil value or terms should be inpoited,
1] Numercal value isautomatically inputted.

Figure 5.31 Example of Inventory Sheet 3: Planning of Countermeasure Alternative I
for Road Slip
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Inventory Sheet 4-2 Planning of Countermeasures Alternative T1
[Roud Nume |Cebu-Balamban Transcentral Highway
station from | km 28 m  842.7|Side of survev |Left side of road
[-1 Plan of counterm easires (plane layoat and descriptions)
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- 3 Cost estimation with 20 years maintenance
B Wl [Tl Cruantity | Unit price {pesos) | Amount (pesos)
1|Grouted Riprap Retaining Wall m' | 175 5,200.00 910,000.00
2|Drainage System It 80 3,492.00 279,360.00
3|Catehbasin each | 2 745200 14,904.00
4[Maintenance +50% s [ 1 60213200 | 602,132.00
. 0
O 0
7 0
Total Cost 1,506 394
R
1 tumerical value or Lenmss should be inpulled
:l MNumerical vilue s sulommatically mpoltecd

Figure 5.32 Example of Inventory Sheet 4-2: Planning of Countermeasure Alternative 11

for Road Slip
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Inventorv Sheet 4-3  Planning of Countermeasures Alternative III
Road Name Cebu-Balamban Transceniral ITighway
Station from km 28 m 842 7|Side of survey |Left side of road

4-1 Plan of countermeasires (plane layout and descriptions)

bl-2 Section of countermeasires

ﬁ - q!?

|

ket

,f"'- e b Im
LR
\-g\ &
\-\-\.
\'\
kl- 3 Ciosl eshmation wilh 20 years msinlenumcs
Ny, Wk Linil Quanlity | Unit price (pesos) | Amouanl {pesos)
1 |DmimgeSysba11 Im a0 3,452:00 279,360.00
2|Catchbasin each 1 7,452.00 7,452.00
3|Maintenance +70% s | 1 200,768.40 200,768 .40
1 0
5 0
& 0
T 0
Tl Cosl 48T 580
MNole
: Numerical value or bevms shoold be inputted.
[ mNumerical value is automatically inputted,

Figure 5.33 Example of Inventory Sheet 4-3: Planning of Countermeasure Alternative II1
for Road Slip
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Inventory Sheet 5-4 Indicative Feasibility Assessment for RS
Road Name Cebu-Balamban Transcentral Highway
Km station from km 28 m 842.7
Side of survey Left side of road
Ttems |symbol equation |Ur1it Quantity |Remark

(1) Disaster Frequency and Magnitude

1-1) Potential frequency of road closure disaster FRCDp nos. per year 0.067 |sheet 2
1-2) Length of road closure site LRC m 25 |refer 34,2 1-2) of the Guide
(2) Annual Losses Without Countermeasure
2-1-1) Reopening cost per length of road closure site (excluding fixed h —_——_— 1
cost) refer 34.2 2-1:1) of e Guide
Fixed cost for reopening per RCD i pesos per RCD £500,000)
2-1) Annual reopening cost i i=FR CDp*(*LRC+) pesos-per year 40,319 refer 34321 of the Guide
2-2-1) Average number of human deaths per RCD k =0.006 ave death per RCD .00 refer 3.4.2 (2) 2.2-1) of the Guide
2-2-2) Unit value of human life lost (death) | pesos per humean life 2.300,000) refer 3.4.2 (2) 3-2-2) of the Guide
2-2) Annual value of human lives lost m nm=FRCDp*k*] pesos per year 616 refer 3.4 2(2) 2-2) nfthe Guide
2-3-‘1) Length of sur‘vey road (from entry to exit point of detour road to = km W01 i 0.2 0y 500 s
avoid road closure site on survey road)
: Length af det(?ur road (from entry to exit point of survey road to P iy BN 2 2.7 050 e vt
avoid road closure site on survey road)
2-3-2) AADT: Annual Average Daily Traffic on the survey site p vehicles per day 3253 [refir 142 (2) 2-3-3) of the Gde
2-3-3) Nos. of predicted closure days of the whole width of the road on :
; q days 940 |refer 34,2 (7) 2-3-4) of the Guide
the survey site per RCD
o tahi : " " . pesos per 800
2-3-4) Average Vehicle Operating Cost per ki on survey road y: vehicle*em 3
refer 3.4.2 (2) 2-3-5) afthe Guide
Average Vehicle Operating Cost per km on detour road 5 M 16.00
g perating Cost p vehicle¥km =
2-3) Annmal detour cost t I=FRCDp*p*q*(o*s-n*r) pesos per year 878,778 [cefers4.2 (2] 2-3) ofthe Cunde
Total Annual Loss u SiBeLis’ pesos per year 919,714 |refer34.2 (2) of the Guide

(3) Feasibility Indicators of Countermeasures
Countermeasure alternative 1

3-1) Cost of countermeasure with 20y ears maintenance vl pesos 2, 718420 |evaluated in sheet 4

3-2) Risk reduction ratio in RCD due to countermeasure wl ratio 0,8 |refer 142 (3) 3-2) nfthe Guide

3-3) Decrease in annual loss due to countermeasure x1 xI=u*wl pEsos per year 827,742 [refer 3 4.2 (3) 3-3) ofthe Cuide

Potential frequency of road closure disaster with countermeasure | FRCDwe I |[FRCDpwe T=FRCDp*(1- wl) | nos. peryear 0.007

(Benefit'cost ratio at 15% discount rate BCRIT ratio 219 p
refer3.4.2 (3) of the Guide|

Economic net present value at 15% discount rate ENPV [ pesos 2,141,473

| Econaomic internal rate of refurn EIRR I percent 30%

Countermeasure alternative Il

3-1) Cost of countermeasure with 20 y ears maintenance vl pesos 1,806,396 |evaluated in sheet 4

3-2) Risk reduction ratio in RCTY due to countermeasure wil ratio 0,7 |refer 3.4.2 (3) 3-2) ofthe Guide

3-3) Decrease in annual loss dite to countermeasure x I < IT=u®* wll pesos per year 643 80O |refer 3.4.2 (3) 3-3) nfthe Cuide

Potentiad freqguency of read closure disaster with countermeasare |FRCDpwe IIJFRCDpwe 11 = FRCDp*{1- wil)] nos. per year 0.020

[Benefit'cosi ratio at 15% discount rate BCRTI ratio 257 )
refer3.4.2 (3) of the Guide

Economic net present value at 15% discount rate ENFPV I pesos 1,933,356

Economic internal rate of refirn EIRR II percent 36%)|

Countermeasure alternative 111

3-1) Cost of countermeasure with 20 v ears maintenance v I1I pesos 487,580 |evaluated in sheet 4

3-2) Risk reduction ratio in RCD due to countenmeasure w I ratio 0,3 |refer 3.4.2 (3) 3-2) nfthe Guide

3-3) Decrease in annual loss due o countermeasure 2 1L x [0 =u *w pesos per year 275,914 |eeter 3.4.2 (33 3-3) afthe Guide

Potential frequency of road closure disaster with countermeasuye JFRCDpwe IIJFRCDpwe II=FRCDp*(1 - wII)] rios. per year 0.047

| Benefit'cost ratio ai 15% discount rate BCR 111 ratio 4.07

% F m . refer3.4.2 (3) of the Guide
Economic net present value af 15% discount rate ENPV III pesos L077,789
Econoniic internal rate of vefurn EIRR I percent 57%
Note

| ] Numetical value or terms should be inputted.

| | Numerical value is automatically inputted.

Figure 5.34 Example of Inventory Sheef 5: Indicative Feasibility Assessment
for Road Slip
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4) Debris Flow
As an example, the DIS results for Daang Maharlika (LZ) (211 km 197m-201m) for Debris
Flow are shown in Figure 5.35 to 5.40.

The countermeasure alternatives were planned as summarized in Table 5.13.

Based on the outputs from Sheets 1 to 4, an indicative feasibility assessment was undertaken,

as shown in Figure 5.40.

Table 5.13 Example of Countermeasure Alternative Planning for Debris Flow

Alternative Effectiveness Risk Reduction Ratio

High Effectiveness: Permanent countermeasures to prevent |
Alternative-I | disasters _ 0.95
P Concrete check dam
Moderate Effectiveness: Mitigating the disasters to some
Alternative-11 - <Xt 0.65

- Gabion check dam

Low Effectiveness: Limited treatment
Alternative-II1 0.1
- Slope cutting

Figure 5.35 General View of Example DIS Slope for Debris Flow
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Inventorv Sheet 3 Sketches

Road Name Daang Maharhika (LZ}

Stalion from km 211 m 197 | Side of survey  |Right side of road
INumr. of Inspector/ Coordinator for detailed inventory Date | Month| 7

survey; sheet 3,41, 5 Survey date (dd/mmiyy) ate | Month | ¥ear

Wame of Tnspector I ﬁimmt Quijlma A7 | S 2007

1-1 Front view shetches

il Fromt view ihelches

r""'m l ]ﬂ ::"H"'I‘:“-
L‘\\.’ e e - ey 5
{ A h, g, TT-_ i

:I:} g ‘.: .:Lﬁ:f'i ;

J i el L L T‘T

3-2 Cross seclion skelehes

Note
[ 1 Numerieal value or terms should be inputted,
[ 1 WNumercal value is automatically inputted

Figure 5.36 Example of Inventory Sheet 3: Sketches for Debris Flow
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Inventorv Sheet 4-1 Planning of Countermeasures Alternative |
[Foad Name ﬁaang Naharnka (1.2,)
Station from km 211l m 197[Side of survey |[Right side of road

=1 Plan of countermeasure {plane layout and deseription)

| Plan of countermensnres (plane fayoot and descriptions}

-2 Seenon of countermeasure

AP BACTNG lopr —— ' —
NEW SL0PE AFTER CUTTING — -

CAHETE ek DAY ——— =

K
1 -
;}'. — = _—_—:-.tz_—I I.f'
/ 1280, 90 | b&d | &i0n) =
/ —LCRDSS SECTION Y-
b« 3 Clost estimation with 20 years maintenance
Wa. Waork Unat | Quantity| TTnit priee (pesos) | Amount (pesos)
1 | Cutting. m3 000 516 309,600
2| Conerete Check dam Is 1 £60,832 560,832
3| Maintenance (Cast
A4 5% (6-10 yru) 1 43522 43,522
5| 10% (11-15 yrs) I 7043 §7.043
6 139 (16-20 yrs) | 134,565 130,563
] 0
Total Cost 1,131 562
Nt
1 Numereal valug or terms should be inputted,
:[ Mumencal valie is automati eally inputted.

Figure 5.37 Example of Inventory Sheet 4-1: Planning of Countermeasure Alternative I
for Debris Flow
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Inventoryv Sheet 4-2

Planning of Countermeasure

Alternative 11

Road Name

Daang Maharlika (1L.2)

Station from

211 m

197|Side of survey |Right side of road

4-1 Plan of counfermeasure (plane iy ool snd descripli ons)

=1 flan of countermensres (plane Inyout and descriptions)

e,

-2 Section of Counlemes=aire

ALD/EXICTING Siove —

I: Numencal value or lerms should be inpulled
[ moumerical value is auntomatically inpitterd

NEW SLae BTN CUTTING ——
raioM i e oy, S )
} T
@ ¢ T %
¥ I.l' .6\.
n = — e rf")
| T B
280, 190 0y 200
e
_CROSES SECTION YT
- 3 Cost estimalion with 20 years maintenance
No Wark Uil | Quonbily| Lnit price (pesos) | Amount (pesos)
1|Cutting md | a0 516 300,600
2| Gnbdon Check: g I5 I 214,836 214,835
A | Maintenauce Cost 1]
4| 5% (6-10 yrs) | 26,222 6222
5| 107 (11-15 yrs) 1 S2.444 52444
6] 15% (1620 yre) 1 18,665 78,665
7 0
Total Cost GBL.TGT
MNole

Figure 5.38 Example of Inventory Sheet 4-2: Planning of Countermeasure Alternative 11
for Debris Flow
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Inventorv Sheet 4-3 Planning ol Countermeasure Alternative TI1
H.oad Name Daang Maharlika (LZ)
Station from kn 211 m 197|Side of survey |Right side of road

4-1 Plan of countermeasure (plane lavout and descriptions)

— —.

= =

4-1 Plan ofcounfermensursy (plend lavou! and descriptions)

gy

4-2 Section ol counlenmea:ure

ADLE ——— = p
NEW SWIFE AFTER CUTTIN G — —— B y
o R e
g g
e x / e
= f "?.
I — ~ .
/) 280 1% ! L[ ~
g r F 200 -
/ *
- 3 Cost estimation with 20 vears maintenance
No. Work Unit | Quantity] Unit price (pesos) | Amount (pesos)
1 |Cutting (16 600 S16 309,600
2
A|Maintenance Cost
4] 5%(6-10 y13) 1 15,480 15,480
S| 107 (11-15 yrs) 1 40,960 0,960
&l 1576 (16-20 viz) 1 16,440 46,440
¥ ]
Tolul Cost 402,480
Nk
1 Humercal value or terms should be inputted.
L1 mNumerical value is automatically inputted,

Figure 5.39 Example of Inventory Sheet 4-3: Planning of Countermeasure Alternative II1

for Debris Flow
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Inventory Sheet 5-5 Indicative Feasibility Assessment for DF
Road Name Daang Maharlika (L.Z)
Km station from km 211 m 197
Side of survey Right side of road
Ttems |symb ol equation |Unit Quantity  |[Remark
(1) Disaster I'requency and Magnitude
I1-1) Potential frequency of road closure disaster FRCDp 108, peryear 0.247 |sheet 2
1-2) Length of road closure site LRC m 4| vefer 3.4.2 1-2) of the Guide
(2) Annual Losses Without Countermeasure
2-1-1) Reopening cost per length of road closure site (excluding fixed h . P 17 7
cost) tefer 34 2 2-1-1) of the Guids
Fixed cost for reopening per RCD i pesos per RCD G0
2-1) Annual reopening cost i I=FRCDp*(h*LRC+i) pesos peryear 330 refer 34,3 2-1) of the Guide
2-2-1) Average number of human deaths per RCD k k=0.006 ave death per ROD) 0,004 cefer3.4.2 () 2-2-1) uf the Guide
2-2-2) Unit value of human life lost (death) | pesos per human |f 2,300,000]refer 3.4.2 (2) 2-22) afthe Guide
2-2) Annual value of human lives lost m m=FRCDp *k*| pesos per year 2,272 refer 14.2(21 2-2) 0f the Gurde
2-3-.1) Length of survey road (from entry to exit point of detour road to = fecrt e
avoid road closure site on survey road)
. Length of det(.Jur road (from entry to exit point of survey road to - km -
avoid road closure site on survey road) /
2-3-2) AADT: Annual Average Daily Traffic on the survey site P vehicles per day 2, T3 frefer 342 (2) 2-3-3) nfthe Guide
2-3-3) Nos. _of predicted closure days of the whole width of the road on g s OO, e o
the survey site per RCD
. ] . pesos per >
2-3-4) Average Vehicle Operating Cost per km on survey road r b 7.80)
refer 342 (2) 2-3-5) ofthe Guide
; : pesos per B
E X _ 855
Average Vehicle Operating Coost per km on detour road 8 vehicle*kin j
2-3) Annual detour cost t =FRCDp*p*q*(o*s-n"r) pesos peryear| 1,741,701 |refer 34 2 (2) 2-3) o the Guide
Toral Annual Loss 1 u=jrtt pesos pervear| 1,744,310 |refer3.4.2 (2) ofthe Guide
(3) Feasibility Indicators of Countermeasures
Countermeasure alternative 1
3-1) Cost of countermeasure with 20 years maintenance vI pesos 1,131,562 |evaluated in sheet 4
3-2) Risk reduction ratio in RCD due to countermeasure w ratio 095 cefer 5.4.2 (3) 5-2) nf the Guide
3-3) Decrease in annual loss due to countermeasure i1 x1=u* wl pesos pervear| 1,657,094 frefer 74 3(3) 3-3) ofthe Gunde
Potential frequency of road closure disaster with countermeasure | FRCDwc 1 |[FRCDpwe I=FRCDp*(1- wl) | nos. per year 0.012
i 1 %o di; BCRI ti 10.54
| Benefit/cost ratio at 15% discount rate ratio et A% e e
Economic nel present value af 15% discount rate ENPV I pesos 8,035,426
Fconomic internal rate of return EIRR 1 percent 146%|
Countermeasure alternative 11
3-1) Clost of countermeasure with 20 years maintenanice vl pesos 681,767 |evaluated in sheet 4
3-2) Risk reduction ratio in RCD due to countermeasure w Il ratio 0:65|refer 342 (31 3-2) of the Guide
3-3) Decrease in annual loss due to countermeasure xIT x 1T =u* wil pesos pervear| 1,133,801 Jrefer 3.4.2 (3) 3-3) ofthe Guide
Potential frequency of road clesnre disaster with conntermeaqsuye |FRCDpwe TIFRCDpwe 1= FRCDp*(1-wil)| nos, per year 0.086
] % di. BCRII ratio 11:97
Beneﬁt/closl ratio at 15% discount mxle yefier 4.2 (3) afthe Gide
\Fconomic nel present value ai 15% discount rate ENPV I pesos 5,578,323
E corromic internal rate of retiurn EIRR II percent 166%|
Countermeasure alternative 111
3-1) Cost of countermeasure with 20 years maintenance v 1T pesos 402,480 |evaluated in sheet 4
3-2) Risk reduction ratio in RCD due to countermeasure w IIT ratio 0.1 reter 3.4.2 (3) 52 oftae Guide
3-3) Decrease in annual loss due to countermeasure xIl |xlll=u*wll [pesos per year 174,431 |refar 3.4 2 (3) 3-3) ofthe Guide
Potential frequency of road closire disaster with conntermeaqsure |[FRCDpwe IIJFRCDpwe IT = FRCDp*(1- will)| nos. per year 0.222
| Benefit'cost ratio at 15% discount rate BCR I ratio 312 ; s -
S = refer 3,4.2 (3) of the Gai
Economic nel present value at 15% discount rate ENPV I pesos 599427 &)
Economic internal rate of retitrn EIRR TIT percent 43%|
Nofe
| | Numerical value or terms should be inputted.
| | Numerical value is automatically inputted.

Figure 5.40 Example of Inventory Sheet 5: Indicative Feasibility Assessment
for Debris Flow
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5) River Erosion
As an example, the DIS results of Kennon Rd (215 km 132 m- 327 m) for River Erosion are
shown in Figure 5.41 to 5.45.

The countermeasure alternatives were planned as summarized in Table 5.14.

Based on the outputs from Sheets 1 to 4, the indicative feasibility assessment was undertaken,

as shown in Figure 5.45.

Table 5.14 Example of Countermeasure Alternative Planning for River Erosion

Alternative Effectiveness Risk Reduction Ratio

. High Effectiveness: Permanent countermeasures to prevent
: 1saster

Alternative-I disasters 0.9
. -Grouted riprap and crib wall ;
Moderate Effectiveness: Mitigating the disasters to some

Alternative-II extent 0.6
- Grouted riprap
Low Effectiveness: Limited treatment

Alternative-II1 0.01

-Embankment on riverside

Figure 5.41 General View of Example DIS Slope for River Erosion
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Inventorv Sheet 3 Sketches
Road Name 0 XN kD, e e : ! ' £
Station from | km 0ZI5$4%2 m0 7o | Side of survey | 0
Name of Inspector/ Coordinator for detailed inventory
survey; sheet 3, 4, 5 Survey date (d/m/y) Date | Month| Year
Name of inspector 25710 |os PR
3-1 Front view sketches ﬁ Q—l
C; ' / scale:
(
3-2 Cross section sket 1' - .
s 1S
( fr ' T ‘il §
R
[ P A e = T e = P,
R »umcrical value or terms should be inputted. E 5
: Numencal value 15 automatically inputted. | )8 g0
fiasis R T T R 'f“’L[L
Figure 5.42 Example of Inventory Sheet 3: Sketches for River Erosion
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Inventorv Sheet 4-1

FIEfats By -

PEyRY . APorToL

Planning of Countermeasures

Alternative |

Road Name

0 KENWHON JeOAD

Station from km2ISt320

m Jo 0[Side of survey [0 EIZH T

4-1 Plan of countermeasures (plane layout and deseriptions)

P | | | O -1
|
=5 Y0 ™ .
oo =
Ay :
4-2 Section of conmlermeasurcs
\mﬂiﬁ; 210 =340 tooge
u-a—%__ﬁ |
. EANK NG
ZRIB
151

EXHWTED RAPRAP

ZUTTING

4- 3 Cost estimation with 20 years maintenance

No. Waork Umi Quantity | Unit price (pesos) | Amount (pesos)
Uzl A R ) B o 15 e AT
L ] ‘5 % 1 ] 1 f—T ¥ 306 000 08)
o ) b4 ? 2,453, 200,08
. g : e | Yz, 393 5m.08
- - o Bl i 4,942, 7.
i 1 ] 1 74, 195,
3 i e P s T S =
AShE e ' RS T e o
PA VI cx 0T (n Fopraprc) (£% ¢ 744, &x. 0
ey T s /’“*“““‘“ ¥ 992,740 .0
| MNumencal value or terms should be inpufed. . N
| 1 Numerical value is automatically inputted. i AL f 7,445, &, oo
. S et SRR soury oo =3

a-1

Figure 5.43 Example of Inventory Sheet 4-1: Planning of Countermeasure Alternative I

for River Erosion
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== o ——————
PIAPATEY Ky 0 ROMRY v, AroereL
Inventorv Sheet 4-2  Planning of Countermeasures Alternative 2
Road Name 0 KENNON oAb
Station from | kma2vHEE) m  70.0/Side of survey [0 1 \&H]
4-1 Plan of countermeasures (plane layout and descriptions)
— : i
AL
|
L Jem S S~
' - FLOW . -
4-2 Section of countermeasures
Acovts zqo0 | 210 (0840
I
= —— BANKIMG
G ONTER RA\PEAP
|&m
— LWTTING
= I
4- 3 Cost estimation with 20 years maintenance
No. Work Linir Quantity | Unit price (pesos) | Amount (pesos)
s T4 S el | ks 420,80 1 [ 245,050, 05 U
i 88 1P 306 1000, ¢ O
_ . ¢ P 0w ave. 60 0
- ~ ‘.#2li&fza|@ -
Ay . : ¥ 2,020, X
. D 0 [F 567,000k
A | S | N | fSI,040 a
— lu- (n = Zoyfst) 3¢ % ¥ 774, 660D
= N . z
(NG - LA 1%,250.00
i Numerical value or terms should be inputted. {' ad ? il
E_ [ w~umerical value is automaticallv inputted. i

4-2

Figure 5.44 Example of Inventory Sheet 4-2: Planning of Countermeasure Alternative I1
for River Erosion
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Inventory Sheet 5-6 Indicative Feasibility Assessment for RE
Road Name Kennon Read
Km station from km 215 m 132
Side of survey Right side of road
Items |symbol eguation |Unit Quantity |Remark
(1) Disaster Frequerncy and Magnitude
1-1) Potential frequency of road closure disaster FRCDp no./year 0.024 |sheet 2
1-2) Length of road closure site LRC m 70 |refer3.4.2 1:2) of the Guide
(2) Annual Losses Without Countermeasure
2-1-1) Reopening cost per length of road closure site (excluding fixed h — 5,000 w
cost) refer 34.2 2-1-1) of the Guide
Fixed cost for reopening per RCD i pesos/RCD 230,000
2-1) Annual reopening cost i =FRCDpHh*LRCH) pesos/year 13,630 refer3.4,3 2-1) of flie Guide
2-2-1) Average number of human death per RCD k I=0.004 fve, death/RCI 0,00 cefer 34.2 (2) 2:2-1) nfthe Cuids
2-2-2) Unit value of human life lost (death) | pesoshuman life 2,300,000frefer 342 (2 2-2-2) of the Surde
2-2) Annual value of human life lost m m=FRCDp*k*] pesosfyear 216 refer 342 (2) 2:2) of the Guide
2-3-‘1) Length of sur:vey road (from entry to exit point of detour road to ~ v B it
avoid road closure site on survey road)
‘ Length of detc.)ur road (from entry to exit point of survey road tc & Lo - ——
Javoid road closure site on survey road)
2-3-2) AADT: Annual Average Daily Tratfic on the survey site p vehicles/day 1,000 frefer 34 2 (2) 2-3-3) ofthe Cmde
2-3-3) Nos, .of predicted closure days of the whole width of the road on p iy o, I—
Jthe survey site per RCD
2-3-4) Average Vehicle Operating Cost/unit of AADT/km in survey - pesoshmit of 10.G0
road AADT/km :
; ; 5 ; 5 cofer 3,42 (2) 2-3:5) 0fths Guide
Average Vehicle Operating Cost/unit of AADT/km in detour " pesos/unit of 20,00
road AADT/km =
2-3) Annual detour cost t =FRCDp*p*qlo*s-n*t) pesos/year 1,092,750 [refer 342 (2) 2-3) of the Guude
Total Annual Loss u U=j+m+t pesos/year 1,106,596 |refer3.4.2 (2) of the Guide

(3) Feasibility Indicators of Countermeasures
Countermeasure alternative I

3-1) Cost of countermeasure with 20 years maintenance vl pesos 7.445,550 |evaluated in sheet 4
3-2) Risk reduction ratio in RCD due to countermeasure wl ratio 0.9 refer 3.4.2 (3) 3-2) of the Gmde
3-3) Decrease in annual loss due to countermeasure x 1 X I=u*wl pesos/year 005 037 |refer 342 (3) 3-3) of the Guide
Potential frequency of road closure disaster with countermeasure | FRCDpwe I|[FRCDpwe [ =FRCDp*(1- wl) no./year 0.002
Benefit/'cost ratio at 15% discount rate BCRT ratio 0.96 ‘ ) .
refer 3.4.2 (3) of the Guide
Economic net present valie at 15% discount rate ENPVI pesos -1,053.611
Econontic internal rate of return EIRR I percent 12%
Countermeasure alternative I1
3-1) Cost of countermeasure with 20 years maintenance vl pesos 4,515,350 |evaluated in sheet 4
3-2) Risk reduction ratio in RCD due to countermeasure w il ratio 0.6 )cefer 3.4.2 (3) 3-2) of the Guuds
3-3) Decrease in annual loss due to countermeasure xUI s 10 =u* wil pesos/ year 663,958 [cefer 34.2 (3) 3-3) of the Guude
Potential frequency of road closure disaster with countermeasure |FRCDpwc IJFRCDpwe I1= FRCDp*(1- wil) no./year 0:009
Benefit'cost ratio at 15% discount rate BCR 1T ratio 0.00 )
= refer 3.4.2 (3) of the Guide
Economic net present value at 15% discount rate ENPV II pesos -3,926.391
Fconomic internal rate of refurn EIRR I i percent -
Countermeasure alternative I1T
3-1) Cost of countermeasure with 20 years maintenance v 11 pesos 100,000 Jevaluated in sheet 4
3-2) Risk reduction ratio in RCD due to countermeasure w Il ratio 007 frefer 34,2 (3) 3-2) of the Gude
3-3) Decrease in annual loss due to countermeasure x IIT B TIT = u * w IIT pesos/ year 11,066 |refer 3.4.2 (3) 3-3) of the Guide
Potential frequency of road closure disaster with conntermeasure [FRCDpwe IIIFRCDpwe [T = FRCDp*(1- will) no./year 0.023
Benefit/cost ratio at 15% discount rate BCRIN ratio 16.75
A A refer 3.4,2 (3) of the Guide
Economic net present valie at 13% discount rate ENPV III pesos 0
FEconomic internal rate of retuirn EIRR 1T percent 233%
Note
| | Numerical value or terms should be inputted.
| | Numerical value is automatically inputted.

L

Figure 5.45 Example of Inventory Sheet S: Indicative Feasibility Assessment
for River Erosion
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6) Costal Erosion
As an example, the DIS results of Toledo-Barili-Santander Rd (171 km 960 m- 172 km 66 m)

for Costal Erosion are shown in Figure 5.46 to 5.51.
The countermeasure alternatives were planned as summarized in Table 5.15.

Based on the outputs from Sheets 1 to 4, a indicative feasibility assessment was undertaken, as

shown in Figure 5.51.

Table 5.15 Example of Countermeasure Alternative Planning for Costal Erosion

Alternative Effectiveness Risk Reduction Ratio

. High Effectiveness: Permanent countermeasures to prevent
) 1saster

Alternative-I disasters 0.9
- Reinforced retaining wall :
Moderate Effectiveness: Mitigating the disasters to some
extent

Alternative-II 0.6
- Grouted Riprap

- Rock armor protection

Low Effectiveness: Limited treatment
Alternative-II1 0.2
-Grouted riprap (repair damaged portion)

Figure 5.46 General View of Example DIS Slope for Costal Erosion
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Inventory Sheet 3 Sketches
Road Name Toledo-Barili-Santander Rd
Station from kam 171 1 960 | Side of survey |[Lefl side of road
Name of Inspector/ Coordinator for detailed inventory
survey; sheet 3,43 Survey date (dinly) Diate | Month| Year
Namge of inspector Wilma B. Campes 23 | Nov, | 2006
1.1 Front vicw sketches
seule:

zale

[1-2 Cross section shetches

3-2 Cross sechon sketches

%

Note
[ MNumerical value or terms should be inputted,

I:] Nimerieal value is automatienlly inputted

Figure 5.47 Example of Inventory Sheet 3: Sketches for Costal Erosion
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Inventory Sheet 4-1 Planning of Countermeasures Alternative 1
Road Name Taleda-Rarili-Sant ancder R
Station from kem 171 m 960]Side of survey [Left side of road

4-1 Plan of countermeasures (planc lavout and descriptions)

-T 2

[ REINRORCED cone. PEPINIE WALL

§7 7T

errl,l s
/ > //‘ Wmﬁpi o &) o
W = -mﬂ]
T T TN T /"F‘
of g. u m& =d *
r | t

|4-2 Section of countermensures

- 3 Cost cstimation with 20 vears maintenance

No. Work Tinit Quantity | Unil pree {pesos) | Amount (pesos)
1 | Reinforced retaining wall m2 6784 6976 4,732,518
2| Maintenanee Cosl 1 166,239 166,150
3 0
4 0
5 0
L 0
7 0
Total Cost TO95.778
Note
[ Numerical value or tenns should be inputied.
[ 1 Numerical value is antomatically inputted,

Figure 5.48 Example of Inventory Sheet 3: Planning of Countermeasure Alternative I

for Costal Erosion
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