10 4 10 Anchormg

10.4.11

'Anchormg aims to dsrectlv flx unstab!e materla!s 1o prevent fall or detachment of bed

rocks for slopes with many joints and cracks, ‘Although this work is applied indepen-
dently, this may also be done with concrete pitching, supporting type retaining wall
and concrete crib work In _this study anchoring was applled in combmatlon with the

‘above mentioned other works. An axample is shown in F;gure 10.4°6. !n this figure

anchoring is done in combination with cast-in-place concrete crib.

Design was done as follows.

— The force. agamst the anchor was estimated based on the shdmg force along the
shdlng plane.” _

—  Ultimate tenslle resistance force. of -the bonding pomon between anchor and
- ground was calculated from the foiiowmg

T = «D(L-LgT

Where:

T : UHlimate tensil resistance force of anchor

D : Diameter of main portion of anchor {em}

L. : Total Iength of anchor {cm) '

Lg¢ @ Lengthof unanchored portion {cm)

7+ Puli-out shearing resistance between ground and main portion of anchor
' (kg/em?})

—  The value 20 kg/cm? for hard rocks and 10 kg/cm® for weathered rocks are used
as T.

— Factor of safety Fq is determined as 3 and the length of anchor was determined
from the following eguation. .

Rock bolt was mainly used to anchor the sprayed concrete crib for cut stope failures
to resist slight earth pressure. Rock bolt used in the Study is glued-type.

Re-filling -

Re-filling is applied to embankment slopes with. steep gradients or failured slopes. The
stable gradient of an embankment can be determined by stability calculation, contrary
to tht_é case of cut slopes, but the general practice is to arpply'_stg‘nd_ard gradients deter-
mined empirically, such as those given in the Chapter 6 of V_olu_tﬁe 'S

Berms are provided on embankment slopes as well as cut stopes. They have the follow-
ing uses: a) moderates the average gradient of the slope, thus providing greater stabi-

- hity-and b} reduces the'speed of surface water running down the slope, thus preventing

erosion and scouring. Berms on embankment slopes are usually 1 D to 2.0 m in width
and placed at 5- to 7 meter intervals of height. :
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Taking into account the aboves, re-fillings applied in the Study were designed as fol-
lows: a) slope gradient is 1.8:1, and b)'b_erms of 2,0-meter widths are provided at
vertical intervals. of 7.0 meters. Slope protection by vegetation was mainly éppiied
where re-filling s possible with a gradlent of 1.8:1 but wicker or crib is used with
© yegetation for- Iarger slopes. . :

When topographlcai cond mons do not allow the achuevement of the standard gradient,
the fotlowmg measures were taken

~ Low embankments of 7 meters or less are aHowed 1o have gradients of 1.6:1, and
the sfope is protected mainly by vegetation.’ :

- Retaining wails are prowded at lower parts of slopes 1o achieve the standard
gradient of 1.8:1. The stopes are protected mainly by vegetation.

—  On embankments with heights of 7 meters or more where the standard gradient
cannot be applied even with the application of the above measure, the following
measures were taken:

. Where gradients of 1.0:1 to 1.5:1 can be achieved, the slopes are protected
and reinforced by cast-in-place concrete crrhs stone pitching or concrete
pitching. .

. Where only gradiehts of 1.0:1 or less'ca_n be ac'hieved, stone masonry or
gravity-type retaining walls or cast-in-place concrete cribs with PC anchors
are apptied. '

Generally, re-fillings are easily affected by spring water from the natural ground.
Therefore, the embankment structure was designed as follows:

—  Existing stopes are bench cut.

- When re- frﬂmg is made at the foundation which is Valley shaped closed conduits
is always provided at the base of the re-fiiling.

- Horizontal drain layers of 30 cm thick made of permeable material are provided
at each level of herm,

—  To easily drain groundwater, gabion is mainly used. -

Genierally, re-filling embankment is likely to collapse due to insufficient compaction
because of limited space for heavy equipment. In this case, the following points should
be remembered

+ "the thickiness of oné layer shall be less than 30 em.
- “‘compaction shall be done for each layer by compactor. -

. coimpléted slope shall be compacted by-a bulldozer.

~ An illustration of re-filling is shown in Figure 10.4-8.
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FIGURE 10.48 RE-FILLING

10.4.12 Catch Fence

Catch fence aims to prevent roads from damage due to rock fall. This fence consists
of several types available in the market and can be selected depending on bouncing
height and kinetic energy of the failing rock. The typical drawing is shown in volume
v ”Drawmgs '

Fall at the spot Wthh catch fence was applled was expected to have bouncmg height
of 2.5 m or more, so that tallest fence of 3.0 m sold on the market was sélected.

An illustration of catch fence is shown in Figure 10.4-9,

CATCH FENGE —

\~ FALLING' ROGK

i
]

. t

| i
. |

FIGURE 1049 CATCH FENCE

Detailed dimensions are also shown in the typical drawing in Volume 1V,
10.4.13 Anchor Wire Net

This type aims to provide resisting force to fall directly by covering _slope with net.
There are two kinds of net: oen is made of chemical fiber and the other is the metal
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10.4.14

net, The chemical fiber net is used for small:scale fall or rock weighing less than 60 kg,
Durability of this is uncertain especially when- exposed to sunlight. Due .to these
conditions, the metal net was adopted in the Study. This metal type wire net is also
available in the market and standard is listed in typical drawing in Volume V. Con-
sidering the volume of rock fali, galvamzed net which resists fall weight of 1500 kg,
was adopted in thas study

An |Ilustrataon of anchor wire net is shown in Flgure 10 4-10,

/ﬂﬁﬁ”/

AMCHOR WIRE NET -

FALLING ROGCK

FIGURE 10.4-10 ANCHOR WIRE NET

Earth remové! for landslide

The amount of earth to be removed was decided by the followiﬁg prbcedure:

— ' sliding plane is assumed based on result of boring and seismic survey. |

—  assuming the safety factor to be.1.0 in the present condition, a linear equation

retaining to cohesion {c) and angle of internal friction (¢} was estimated using
the following equatlon.

Z{c- 2+ (Wcosb u) tan ¢}
ZW sin ¢

= Safety factor {(assuming to be 1.0}
= Weight of a slice (t/m)

= . Length of arc of sliding surface cut by equation each slice {m)
= Cohesion {t/m?} -

= Angle of internal friction (°)

= Pore water pressure {t/m?)

Fy =

o

cCenO®Em™m
|
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my

ELEVATION (m)

CSLIDING PLANE

-~ SLICED MASS

FIGURE 10.4-11 STABILITY CALCULATION
(CIRCULAR RAPTURE PLANE)

‘Based on the linear equation pertaining to C and ¢ obtained as shown in Figure 10.4-12,
- the value of C was determined by referring to the empirical figures given in Table
10.4-3 and then the value ¢ was obtained.

C={f/m2I
—nus g aNG 0o

B

[ N 1 BN
0.05 QIO 0.5 0,20 0.25 0,30 0.35 0.40 1an $

1 1 1 ) . )
8 10 15 20 - ¢

FIGURE 10.4-12 LINEAR EQUATION PERTAINING TO C AND ¢

TABLE 10.4-3 RELATIONSHIP BETWEEN THICKNESS OF
: SLIDING MASS AND COHESION

Thickness of S1iding Mass (m) Cohesion (t/mz) _
5 o 0.5
10 1.0
15 | 1.5
20 2.0
25 2.5
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10.4.15

10.4.16

10.4.17

—  Planned factor of safety was 1.1, The volume of earth to be removed was decided
-using above formula and C and ¢ estimated based on procedures mentioned
ahove.

Cutting and removal work is done by bulldozer, and the removed earth is di'spbsed of
somewhere nearby but-outside the landslide area. The slope that results from the
removal work is shaped 50 that dramage is facilitated, and vegetation is used for pro-
tection.

Counterweight fill for landslide

This was designed using the same procedure as in earth removal. The amount of fill
was designed so as to satisfy design factor of safety of 1.2. Fill is made up of coarse
materials to drain ground water, ,

Piling

Shino type pile in which linear plates are used as a framework to dig a well and rein-
forced concrete is poured into the well, was adopted for countermeasure of landslides.
The safety design factor is 1.1 and force acting agatnst the pile was estimated.with the
formula beiow C and ¢ was calculated as in the method mentioned in 10.4.14.

. qZ{C.52+(chs¢—u2)tan¢}+P
$ ZWsing

P

1l

Required control force (t/m?)

The force P was assumed to act on one-third of the thickness of the sliding mass. Pile
was designed using Chang's Formula. - '

Water Way and Sabo Dam

Water ways combmed with small-scale-sabo dams were apphed as main countermeasure
to debris Tlow. Assuming two years as the design probable rainfall period, the flow and
the cross-section of water way are calculated according to the same procedure given in
10.4.1 for surface drainage. Stone pitching was used for water ways, as shown in Figure
104-13.

Sabo dam was designed in the fo_tlowing manney:
— Height of dam was désigned with gradient of deposited debris being one half
the gradient of stream bed.

- Assuming hydrostatic pressure as an external force acting on the dam, stability
on .overturning, sliding and bearing of foundation was analyzed following the
same design condition mentioned in 10.4.9.
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GABION FOOT PROTECTION

FIGURE 10.4-13 STONE PITCHI_NG WATER WAY

10.4.18  Other Designs

1)

2}

. Box and Pipe Culverts

Box and pipe culverts were planned at spots where insufficient or destroyed drainage
facilities are thought to have caused road disasters. The cross-sections of box and pipe
culverts are determined in accordance with the procedure given in 10.4.1 for surface
drainage, assuming that the probable rainfall period for box culverts is 25 years and
that for pipe culverts, 10 years. Considering maintenance works, the diameter of pipe
culverts is not less than 1 .0 meter

Prdtectibn at Qutlet of Culuert

Where outlets of existing culverts are-scoured, protection of outlets was planned.

Stone pitching were ~mainly adopted for-protection of water way bank and concrete

consolldatlon for protectzon of water way bed.
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10.5

APPLIED COUNTE F{MEASURE

Counterrneasures apphed for each spot is shown in Appendix 10-4, mcludmg details
with sketchy iltustrations of stope, geologrcal and water conditron and factors for the

selection of countermeasures

Coun_termeasur_es finai!y _ap_plled for disaster'spot’s are sur_hmarize_d in Table 10.5-1.

The largest number of countermeasures of 215 was applied for Dalton Pass Section
followed by 143 for Mahaplag-Sogod Section and 121 for Kennon Road. On the
other hand, as for the number of disaster spots subject to design, Dalton Pass Section
has the largest 73 spots followed by 46 in Kennon Road and 40 in Mahaplag-Sogod

Sectaon

Number of apphed countermeasures per spot is about 3.0 in Dakion Passsectlon about
3.6 in Mahaptag- Sogod section and about 3.0 in Kennon Road. This may mdicate that
there are relatively large scale disasters in which conjective application of measures
is required in Mahaplag-Soged Section, comparing with other two sections.

Among the countermeasures applied for cut slope failures and falls, number of re-
movalfre-cutting has the largest, b5 for cut siope failures and 38 for falls. This is due
to the fact that Iarge number of rémoval works were applied. Removal work is applied
in many casés because unstable: materials have to be removed no matter what counter-

‘measures will be applied. Therefore, it is rational to exclude number of removal works
‘when nmber of countermeasures apphed is dlscussed :

As for number of co_untermeasures apphed for cut slope failures, eﬁ(cept remaoval works,
surface drain is the largest amounting at 40, followed by 32 of slope protection by
vegetation and 27 of concrete spraying. This proves that most of cut slope failures are
caused by surface water flow on the siopes and drainage facilities and appropriate
slope protections are required to-prevent failures.

As for number of countermeasures apphed for embankment slope fallures re- ﬂllmg
is the largest at 30 followed by 28 of surface drain and subsurface drain, It can be
recognized that measures to drain water is very important to prevent the failure.

On countermeasures applied for falls, except removal work, catch works, especiaily
anchored wire net, were applied at the greatest number of 29, followed by 14 of
concrete spraying and 6 of surface drain. Rock falls occur mainly on the slopes of hard
rocks which is hardly weathered and eroded. Therefore, catch works were selected
at large number of spots, on the other hand surface drain at relatwely few spots
comparing with cut slope failure case. :

As for countermeasures applied for !andshde there were no works applied predo-
mmantly However, if many spots of landslide to be designed existed, horizontal
drain hole and earth removal for Iandshde would be apphed at many spots.

: Mam countermeasures applied for debris flow were stone pitching. water ways and

small scale of .sabo dam. In the Study, since small torrents were mainly subject to
design, it is natural to select above two works as appropriate countermeasures.
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TABLE 10.5-1 NUMBER OF APPLIED COUNTERMEASURES

DISASTER _ ~ APPLIED COUNTERMEASURES
i EARTH DRAINAGE|  PROTECTION - STRUCTURE TORRENT
WORK | WORK WORK . |. . " WORK WORK
: L o
@ W AN o '§> =
o z| . : N (a8 ¢ & .
~NEL S g | @ |w Sl == | & =1 I A
& : @ |JELE L, B B EEE 2 =) Elrelidz | & S0l (WUl E
£ w [2Er4 (8 giEse lwE pugEToge | 218 lwElo |Sal Y | x
C w - m 2 = g 2= Lo nizEl G 22 wiaW = Z |Zzul= - 3 .
9 & =301 ESIRY) B 2222160 B DGR HEq B D10y RYER 5| &
m FL| 2 |yl g RERE| B 8kSohal S lasoHab|o®) T | 4 [pFew0n O -
C-s5.F,0F| 39 |32 1jeg| ~{2r el 8|l ~f=|3] -t~ 1] =|={=]=~]=}~]110
@ - |e-sFoflaz|~|nlofn]|z|- ol~lal o[ )=t =]=l~18]=~] 1| 80
o g
6 2] ¢C-F 6 S)—-1=-j=Il-|3f—~j=~y23i=1=-{-|-f=-]-1=bt=f=1-1 11
=z ¥ :
gﬂ L.5 O = f=f-f=f=d=t-f=]-{=-1=-1-|-t=1-fi-1-{-1- 0
a7 poF bad = = [ ===t == =7 2]~~~ t~[13]- )11} a] 32
0.F === ===l === =f=]=|=71~1"t 2
" SUB TOTAL REMIE AR A I A - A I I R D L S kA S
% c-s.hoF| e las|~frz| 2o s3] sl 2] =t |-l l=|-1 s0
& _[E-SFOF 14| -jta|lpsinl—|aj=|=~|e{-]1}6|-|-]=|—t—{ '] 83
v B "
&8l C-F el =l=]-|=-]=<lz2l~-1~}<]=]~-]-|=|-1-] >
<L : o
@ — :
ZofL.s 3l e|ife|lz|lz)|—|=|=]=-|=-1=t=|2|=t-1=1=-1=1|-1 11
T W
7| OD.F V== =1=1=1=-1-1=1=1=1=1-1-1-1-1i-1=|=]
b - : .
0.7 I R I I R L I N I BT IR B S RSN S IR S A I 3
sUB TOTAL coje2fisjestir|ea) sefos 1] 3f sf v v[-8f 1o} 2 1| o] 2]1a3
=S FOF| s| sy - |- i]3|z2fl=-|=|~]-]==|-}~[=|=]-]-] n
g E-S.FOF| o)~ 51 6| afl~|-|3]~]~]3] a2z ap-{-]1]=-]-| 32
¥ an
Colc-F LSty = s |~ |ve| a|=jea|=|-| )= |- 2| 7
SeolL.s L =-f—t=l=I=]—[-~41—{-|—-}=1=|~=-1—-~] 0}—-|-1—=1= i
wTioF | =T=-T-4=1=-1-1T-1-1-1-1<1=1-1=1-17-1=]-| o
0O.F: -l=-1-1-1-=-]1-1-|-}{-|~] ==} === —-F—=]—-1= G
$U8 TOTAL 3 s L4l 1|ia) of ojze]lalal 3| ap3f 1l of 1) of 21zl
- | C-s.RoF| 6355|140 szlevfisi - o sf o= 0| 1|~ 1] t]=1—=1181
2 | e-s:RDF| 36| - [30]|28 28|15 ]~ al-| 9| s| 4] sl2|-|-1 9]~ 2|55
3 | c-F sofas|-| 6| =|=tia]l a|=fer|[-| -] f=| 1 f-[=]=|—] 2] 93
2 |us. al 2] 2lalel=|-|-t-l=1=-d=tel=|tl=|=|~|-1 12
o | D.F s =] 1{-|=|=t=~{~|—={~t1-] 2{=[-t="{=|ta|l A t1] 4} 33
0.F gl-l—]-l-1=-fi=1-11]- T e I I e B e 5
TOTAL ‘195{33]76 |32 |a7 [a1 |25 |10{es|i6| 8| 5|it| a| (|is|1i|11]10] 470
NOTE C-S.F,0.F Cut slope surfoce fdilure, deep foiure
£~ S5.F,DF Embonkment - slope sucface failure, deep foilure
‘TYPE C-F * Cut slope Rock foll
oF L. S Landstide
. 0.F Debris flow .
_ BISASTER: G.F Querflow

o=

RETAINING "WALL

FOOT . PROTECTION

- 201 —







11.2

CHAPTER 11
PROJECT COSY

GENERAL

The project cost consists of datailed engineering cost, land acquisition cost, constructibn
cost and constructaon supervision cost. The project cost was estlmated an October
1983 prices broken down into the foreign currency component, -local currency compo-
nent and taxes. The foreign component includes cost of imported equipment and spare
parts, the foreign currency portion of locally purchased goods and services, wages of
expatriate personnel and foreign overheads and profits. The local component includes
cost of locally procured equipment, materials and supplies, local wages, focal super-
vision, local transport and freight and local overheads and profits. The following
conversion rates are applied to foreign components;

P 14.00 = US$ 1.00 = ¥ 234.3

The economic cost consists of local and foreign components, excluding taxes. The

financial cost consists of economic cost and texes.

CONSTRUCTION COST

The market price survey was conducted to get information on market prices of con-
struction materials and equipment. Due to two {2) times devaluation of peso currency,
market prices were fluctuated. In the unit cost analysis, avarage market prices were
used, The unit cost of each construction item was estimated based on market price

" survey findihgs,_ information from contractors and latest unit costs from other projects.

Unit costs of major construction items are presented in Table 11.2-1. The unit cost
of major construction equipment, materials and laborers which used in the unit cost
analysis are enumerated in Tables 11.2-2 o 4. The analysis of ‘unhit costs of major
items is explalned in Appendix 11-1.

Total construction cost was estimated 322.69 miltion pesos, of which 157.42 million
pesos was the Daiton Pass Section, 81.20 million pesos was the Mahaplag- Sogod'
Section and 84.07 million pesos was Kennon Road. {See Table 11.2-5, also refer to
Appendix 11 2)

TABLE 1125 ~CONSTRUCTION COST - Qct. 1983 Price -

Unit _: Million Pesos

Section Foreign Local _Tax Total
Dalton Pass Section 93.98 43.29 20.15 157.42
Mahaplag-Sogod Section 49,37 21.11 10.72 81.20
Kennon Road - 52.96 20.01 11.10 84.07
TOTAL 196.31 84.41 41.97 - 322.69
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TABLE 1121 SCHEDULE OF UNIT

COST - October 1983 Price -

Unit ' : s
[tem . . R Component (%) Subsidiary Work Item
Description t Cost
No. pui Unt eses) | F N . Included In Unit Cost
MATN WORK ITEM
100 garth Mork
102 “Removal. of Soft Rock. cu. M. | 176,00 | 60 | 26 | 14
105 Re-cytting of Soft Rock Cu. M. 221.00 &7 18 LS
106 Re-cutting of Hard Rock Cu. M. 276.00 85 19 16
110 1 Re-filling of Common Material Cu. M. 96.00 63 25 12 .
S : : . . Horizontal drain
layer
200 Drainage Work
201 Top Siope Bitch Li. M. 280.00 | 53 34 13 Structural excava-
tion
_ ) ) Rubble Concrete
705 Closed Conduit, (Pa5°™ Gabion) ti. M| ervooe | oo 1 27 | 13
207 Concrete Pipe Culvert (21070 mm} Li. M. [2,232.00 ) 23 13
3.00 Slope Protaction HWork
303 Coacrete Spraying (t = 15°™) 5q. M. 440.00 5% N 13
305 Sprayed Concrete Crib With Grass Sq. H. 792.00 &4 23 13
3.1 stone Pitching {H = 2.0 m} Li. . 872.00 52 35 13 Boulder concrete
Lean Conciete
Structural excava-
tion etc.
460 Catch Work
402, Anchgr Wire Net Sa. M 290.0¢ 65 22 13
500 Structure Work
s04.2 Supported Type Ret.aining Hait . . ) Concrete Class "A"
for Embankment Slope (H = 3.0 m) Li. M. 3.605.00 36 3 13 Structural excava-
. . tion
Steel reiaforcement
etc.
505.2 - Supbdrted Type Retaining Wall -,
For Gut STope (K = 5.0 m) i HElig00 | S| 32 |13
. SUBSIDIARY WORK ITEM. -
Sdb, 1 Structurai Excavation in . :
Comman Material Cu. H. 35.00 63 25 _12
Sub. 2 Structural Excavation in fock
Material _ : . Cu. M. 172,00 65. - 23 12
Sub,. 3 Bench Cut Excavation Cu. M, 112.00 60 28 12
Sub. 4 Fill Common Materiai Cu. M. £4.00 61 20 19
Sub.- .5 Backfill Material: : i
{Selected Material} Cv. N 210.00 [ B3 4 25 | 12
Sub. 6 Horizontal Orain Layer Sq. #. 14,00 61 20 19
Sub. 7 Cobble $tone in Bed fo . ’
Structural Sase Cu. M. 182.00 63 23 14
Sub. 8 Lean Concrete- Cu. M. 900.00 51 35 14
Sub., 9 Concrete Class "A® Cu. M. {1,700.00 55 33 12
Sub. 10 Ruthle Concrete Cu. H. 486.00 64 23 13
Sub. 11 Boulder Coscirete Cu. M. 362.00 64 | 23 13
Sub. 12 Steel Reinforcement Kg. 12.70 61 24 15

Fill common material

Bench cut excavatisg
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TABLE 1122 HOURLY/DAILY COST OF CONSTRUCTION EQUIPMENT
- October 1983 Price -

Unit : Pesos

Constriction Equioment Hourly/Daily Cost - 7# COmP9fe“t (%%
Bulldozer 75 WP 377.50/Mour 67 .20 13
Bulldozer 125 HP 590.00/Hour = 67 20 13
Bulldozer 230 HP 889.00/Hour 67 20 13
* Crawler Loader 110 HP 448..30/Hour 67 20 13
Crawler Excavator 135 HP 743.50/Hour 67 20 13
Tanden Roller 310.00/Hour 67 20 13
Plate Compactor 75.64/Hour 62 20 18
Explosion Rammer 12.49/Hour 65 19 16
Concrete Batching Plant 508.60/Hour - 60  20. 20
Concrete Mixer 75 HP 17.00/Hour 35 55 10
Concrete Mixer 30 HP 67.00/Hour 51 35 14
Screening Plant 25 HP 702.40/Hour 60 - 20 20
Crushing Plant 80ﬁ,135t/H _ 880!00/HbUr 60 20 20
Dump ruck 10 ton 254.00/Hour 63 21 16
T i S UV R
Air Compressor 10.5™ 1960.00/ day 67 20 13
Hard Hammer 15 kg 72.00/day 67 20 13
Drifter 30 kg 127.00/ day 67 20 13
CraTer Drill- 7 m° 2.2t 308.00/Hour 67 20 13
Water Pump § 50™" ~ 44.00/day 65 22 13
Belt Conveyor 7 (m). 160.50/day 67 20 13
Motor Generator 7.5 KVA - 215.00/day 67 20 13
Motor Generator 15 Ki 474.00/day 67 20 13
Truck Crane 20-~20 ton ~ 1260.00/Hour 67 20 13
Winch 1.0 ton 10 PS 300.00/day 40 - 48 12
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- TABLE 11.2-3 .COST OF MAIN MATERIALS
' - ()c*_taber_ 1983 P_rice -

Unit : Pesos

Hain Material Unit  Unit frice —p-Comsonent (X)
. Harket Price of Purchased Materia!s
" ‘portland Cemeat’ " Ton 1..0?5.00 _ 50 s 18
. - {8aq) { 43.00)
Steei Relnforcement kg 8.79 10 12 18
iesel Fuel O Hter 4.47 62 13 19
Gasol ine (Reqular) “liter 5.47 62 13- 19
P.V.C Pige § 50 Li.y 30.00 60 24 16
Wire Net § 2.0™ - S0x50 Sq.M - 32.00 1 12 17
{JIs 3552}
wire et p 4.0 - S0xs0 Sq. 119.00 1 S VAN ¥
{4is 3552)
Wire Rope B 12 CUtiM 23.00 72 12 16
{31s 3525) _ ,
Wire Rape 9 16 . Ui @00 12 12 16
(J1s 3552) . _ _ _
Rock Anchor g 25" EA 488.00 72 12 16
L2 1.0m - .
Anchor Bar @ 16™ EA 10.00 72 12 16
t: a0cm e
Anchar Bar g 16™ A : 19.00 72 12 16
= 75cm ]
Lunber, YacalfGuijo . dd.ft te.00 30 55 IS

Pracessed Materials

Coarse Aggregate

for Cement Concrete - - tan St.a4 £ . 2 16_

Fine Aggregate
for Cement Concrete

Coarse Aggregate
for base.coarse tan 79.41 60 # o 16

ton - 84.92- 60 26 14

Cearse Aggregate

for sub-base coarse - ton 1.5 &0 24 16
Cancréte (lass A® Cu.H 1,020.00 55 30 15
Lean Concrete . Cu.M 950.00 56 23 1%
Standard Strength o
Reinforced Concrete
Pipe

g 1070 S LN 1,213.00 55 31

.B 1220 CLi.g 1.379.20 5% - 31 14

9 1520 R o 2,17.40 " 5y i g

TABLE 11.24 LABOR COST
- October 1983 Price - =
Unit ¢ Pedvs

Labior Category . © Hourly Rate " Daily Rate -
Forerﬁan 9,54 76.32
Assistant Fareman ’ 8.95 71.60
HBeavy Equipment Gperator ) ' 8.04 64_.32
Light Equipment Operator - 7.81 62.48
Oriver 7.81 62.48
Skilled Labor 7.00 56.00
Uask 111 Labor 6.15 . 49,20
Technical Expart - 1060.60
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11.3

114

11.5

DETAILED ENGINEERING AND :CONSTRUCTION 'SUPERV!SION: COSTS

Detailed engmeering cost usuallv amounts to 3% to 5% of constructlon cost however,
in view of.extensive subsurface investigations required as well as comphcated topogra-
phic survey of mountainous terrain, detalled engmeermg cost was estimated at 7% of
construction cost. :

Construction supervision -cost -which usually amounts to 5% to 9% of constructaon
cost was estimated at 7%. : :

LAND ACQUISITION COST

All sections are located at the mountainous area. Road right-of-way of 120 meters
is usually obtained for a road in a mountainous. section. All countermeasures were
planned within 120-meter right-of-way. No land acquisition cost was estimated.

PROJECT COST

Total project cost in October 1983 price was estimated at 367.85 million pesos:
foreign currency component at 225.65 million pesos, local currency component
at 97.99 million pesos and taxes at 44.21 million pesos {See Table 11 5-1 and 2, also
refer to Appendix 11-3).

Project cost was adjusted in- consideration of escalation rates forecasted by NEDA to
develop project cost ln current price. Total project cost in current price was estimated
at 571.19 million pesos foreign currency compoenent at 320.19 million pesos and local
currency component including taxes at 251.00 miltion pesos {See Table 11.5-3, also
refer to Appendix 11-4).

TABL_E 11.5-1 SUMMARY OF PROJECT COST -
October 1983 Prlts

Umt : Million Pesos

Sectwn Foreign |  Local Tax | _Total

Da"iton Pass Section 108.30 -49.91 - 21.25 .179.46
Mahapiag-Sogod Section 56.75 24,53 11.28 | 92.56
Kennon Road | e0.60 23.556 | 11.68 | 95.83
TOTAL 225.65 | 97.99 44.21 | 367.85
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12.1
1211

1)

2)

CHAPTER 12
PROJECT EVALUATION

The Project was eva}uated from the viewpoints of economic and financial viability
as well as various impacts contributed to by the Project.

Varlous henefits not only from traffic, but also somal and developmental benefits,
will be derived from the Project. However, only a few of them can be quantifiabie.
The ‘benefits which can not be quantified were assessed under the Project impact
gvaluation. In the economic evaluation, only quantifiable benefits were discussed.

ECONOMIC EVALUATION

Qutline

Benefit of _the'Pfoject

The traffic interruption on a road section especially on a major tﬁoroughfare imposes

direct and indirect constraints upon people’s life activities as well as in the economic
and development activities w:th in the mfluence areas of the road. Like -wise, the
incidence of trafflc |nterruptaon create the belief on the road unrellablhty which in
turn, discourages, o a certain degree, private sectors intentions of investment to the
area affected, thus inte_rferi_hg sound area development. On the part of the Government,
large amount 'of invest_ments are spent every. year to restore damaged road sections.

When the project is implemented, these adverse impacts will be relieved. These relief,
therefore, is considered “beneﬂts" of the project. Among various benefits, only the
benefit shown in Figure 12.1-1 can be guantified. The procedure on benefit estlmates
is graphsca!ly presented in Figure 12,1 2

Economic Analysis

a) . Basic V_eh'icle Operating Cost
The basic vehicle operating cost {(BVOC) is.composed of the following costs:

o Running Cost : That portion. of the vehicle operatmg cost which is calculated
in units of dlstance (kilometers) traveled.

+  Basic F_lxed Cost : That portion of the vehicle operating cost which is calculated
in units of time traveled. -

. -Passeng’er Time Cost : ~ Passenger time value including the time value of the
car duver

At present, the planning Service of the Mlmstry of Publi¢ Works and Highway (MPWH)
is updating t_he BVOC value, but the value is still tentative. Therefore, the BVOC value -
is updated to November 1983 for the purpose of the Study, based on date obtained
by the Planning Service and in accordance with the procedure outlined in MPWH's

Highway Planning Manual. Data obtained under the Study are used for average vehicle

occupancy rates and trip purpose compositions. A summary of the BVOC is given
below (refer to Appendix 12-1 for details}.
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12.1.2

1)

TABLE 12.1-1 BASIC VFHICLE OPERATING COSTS
BY VEHICLE TYPE

Vehicle Basic Running Basic fixed Passenger
Type ~ Cost : Cost Time Cost -~
: {Vehicle/¥m.) {Vehicle/hour) {Vehicte/hotir)
Light Car ~0.90 ' 1.89 © 1478,
Jeepney 0.81 ' 14.31 '7.13
Bus 2.10 o 25.37 24.24
Truck . 2.19 .28.81 -

b} Condition of Analysis

Economic analysis was carried and subjected to the fo!lowing assumptions:
_ The opportunity cost of capitat at 15 percent. |
Beneflt calculatlon is 20 vears after the construction.
No salvage Value of the structure after the project life.

- Duration of trafftc mterruptton was predicted based on disaster records by F/S
- section (refer to 12.1.2). ;

- Daily fluctuation of traffic through Kennon Road was taken into consideration
10 estimate the project benefits. :
c}  Sensitivity Analysis

A sensitivity test was conducted to determine the risk of the project in terms of the
following factors:

Case-1 : Construction Cost (—20%) |

Case-2 : Construction Cost (+20%)

Case-3 : Project Benefits (+20%) "

Case-4 : Project Benefits (—20%)

Case-6 : Construction Cost (—20%) and Project Benefits (+20%)
Case-6 : Construction Cost (+20%) and Project Benefits -.(—20%)

Prediction of Disaster

Disaster Prediction Methoed -

Predictions of road disaster and accompanying restoration costs and traffic interruption
periods are extremely difficuit to make, not the least because nature is the subject
matter. Moreover, factors which cause road disaster change as tlme passes Main factors
which cause road disaster are as foilows:

a)  Weather conditions {typhoon frequency, rainfall intensity, rotation of dry and
rainy seasons, etc.)
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" b} Slope conditions (geological formation, gradient, heigh{ Vegetatioh degres of
surface water concentration, ground—water conditions, degree of weathering,
cracks and joints, spread of land behind slops, etc )

c) Change in shape of slope due to passage of time {from the time of its construction
to the tirne it takes to attain its stable gradient and thereafter, the failured slope
expands year by year and becomes more easily affected by ramfall)

To predict road disasters by taking into account all the above factors is close to im-
possible because of the limited amount of data available.

In the Study, available past records and data were analyzed to obtaln the relationship
between typhoons and road disasters. Based mainly on the assumption that the rela-
tionship will hold true in the future, road d;saster predictions were made. The frequency
and scale of typhoon _attacks were first predicted, and based on this typhoon scale,
restoration cost and traffic interruption period were predicted. A flow chart of road
- _dxsaster predlctlon procedure is given in Figure 12.1-3. :

'_Typhoon records prepared by PAGASA listing date of outbreak, course, maximum
24-hour rainfall, total cost of damages and total number of casualties are. available
from 1948 onwards. Based on these records, typhoons which affected the F/S sections
were categorized by scale, and then the frequency of typhoon attack was predicted
by scale. An analysis of typhoon attack freq'uéncy by acale in each section shows
that large-scale typhoons attack the sections either once every two years or once
every four years. The combination of large and small typhoons attacking the sections
within this reqular interval was established as the typhoon cycle.

Traffic interruption periods by scale of typhoon were established based on-past records.
From this, together with the typhoon cycle, traffic interruption period for a single
cycle was forecasted, This .was then divided by the number of years in that cycle to
obtain the average annual traffic interruption period.

Estimation$ of the scale of road disaster and the cost of restoration work were made
for large-scale typhoons based on past records. The restoration cost of small-scale
typhoons was obtained by multiplying a fixed ratio to the restoration cost of iarge-
scale typhoons. Based on the restoration cost estimations by scaie of typhoon, together
with the typhoon cycle, restoration cost for a single cycle was obtained. This was then
divided by the number of years in that cycle to obtain the average annual restoration
cost. At the same time, average annual expenditures made in the past on restoration
work was calculated, and this was compared to the predicted value in order to verify
the appropriateness of the predicted value.
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2)

Number of Typhoo'n Attacks

Tropical cyclones are classified into tropical depressions, tropical storms and typhoons,
definitions of which are as follows:

a). Tropical Depressson - maximum wind speed w1th|n the center of the dlsturbance
up to 63 kliometers per hour {34 knots or 39 miles per hour).

b} Tropical Storm - maximum wind speed within the disturbance ranges from
4 - 118 kilometers per hour (35 - 64 knots or from 40 - 74 miles per hour).

¢) Typhoon - maximum wind speed within the disturbance exceeds 118 kilometers
per hour (64 knots or 74 miles per hour).

The area affected by tropical cyciones (herelnafter -calied the cyclone influence zone}

was- established for each F/S sections, and the average annual number of tropical
' cyclones passing through that zone was obtained from past records covering 18 years

(1965 to 1_982). The cycione influence zone was established as follows based on
past tropical cyclone records:

Road Section Cyclone Influence Zone
Dalton Pass Section From 14° 00' to 18° 30' north latitude
Kennon Road (from Batangas to Aparri)
- Mahaplag-Sogod From 9° to 13° 00' north Tatitude
Section

(from Surigao Stra1t to San Bernardlno
Strait)

The average annual number of tropical cyclones passing through the cyclone infiuence
zone was as follows (see Figure 12.1-4},

.~ Mumber of Tropical Cyclone Attacks (annual average)

Dalton Pass Section Mahaplag-Sogod

o and Kennon' Road Section
Typhoon 2.6 1.6
Tropical storm & '

tropiceﬂ depr‘essmn 2.1 1.6
Tr0p1ca1 cycTone ' 4,7 - 3.2
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Scale and Prohability of Typhoo'_n Attack

in order to elicit the relationshlp between troplcal cvclone scale and road disaster,
_typhoons which are Iarge-scale tropscal cyclones as defmed abovc were dnnded into
_Iarge-and small scale typhoons using the followmg mdrces 24 hour ramfall total
cost of damages (estlmated value) and total number of casualtles (dead + missing).

Typhoons showmg values. hngher than any of the standards given below for the indices
were “classified as large-scale typhoons The rest of were classmed as Small-scale ty-
phoons. EE : . y

.. Typheon Scale Evaluation Criteria

Délﬁoanasé;Séction':_ Mahaplag Sogod

and Kennon-Road ~ Section
24-hour rainfall 400 mm or‘_mcre ' 200 mm or m'ore"”
Cost of damages 500. mil. or more 7100 mil. or more
_Numtﬁgsof casual- 150 persons or more 100 persons or more

The scale of typhoons passmg through the cyclone mﬂuence zone of the Mahapiag- _
' Sogod sectron is generally smaller than the scale of typhoons passing through the
_ cyclone mﬂuence zone of the Dalton Pass/kennon Road sections. For this reason,

typhoon ‘scale evaluation criteria ‘were established for each cyclone influence zone
in order to judge the relative scale of typhoons for each cyclone mfluence zone,

-The results are glven in Appendlx 12 3

Thé cyclone ‘influence zone of the Dalton Pass/l(ennon Road sections shows a more or

‘less set pattern in typhoon attacks. In other words, the zone terids to be hit by large-

scale typhoons in even-numbered years, while odd-numbered years show attacks by
small-scale typhoons. Moreover, the number of large-scale typhoons-in even- numbered

- years tend to be two.

Even-numbered vears. . . . . about two large- scaie typhoons
- Odd-numbered years. . . . . only small-scale typhoons

No set pattern is seen in typhoons striking the cyclo'ne influence zone of the Mahaplag-
Sogod section. However, the 18-year average shows that the zone is hit by a !arge scale

typhoon once avery two years.



4}

Traffic Interruption Period

When a road dlsaster causes traffic interruption, the MPWH releasm ‘the Regional

' Director 8 drscretlonary fund and/or ‘maintenante fund for effectmg urgent restoration

work, in which opemng to traff;c is given emphasns Compiete restoratlon work s

effected after the contmgent fund or calamlty fund i made avanlable

"The perlod requ:red for utgent restoration work namely the trafflc mterruptlon

period, depends not only on the number of disaster spots, their locations and the
types and scales of disasters, but also on the availability of construction equipment
and the number- of days required to mobilize. those equipment. To forecast traffic
interruption periods after first predicting all the above factors is guite difficult because
of the limited amount of required data available. Therefore, prediction of traffic
mterruptlon periods in this Study were made mainly on the basis of past traffic inter-
ruption periods, under the assumption that past tendencies would continue in the
future

Bacause there ‘were little recorded data on past traffic interruption periods, such data
were collected for the F/S sections by mterwewmg maintenance engmeers and foremen
of nearby resldents :

a}  Dalton Pass Section

Road 'improvement work in this section was compieted in 1975. Traffic interruptions
durmg the seven years from 1975 to 1982 totalled 108 days and averaged 15.4 days
a year (see “Table 12.1 2) ‘There were five traffic’ mterruptions to’ seven large-scale
typhoon attacks; which” leads us to assume that trafflc is 1nterrupted every time a
large-scale typhoon attacks The section was hit by a super-scale typhoon such as

“Didang’ in 1876 and “Aring’" in 1980, once every four years, at which time traffic
was interrupted for about a month. From these facts, together with the average annual
number of typhoons mentioned .in 2) above, a four-year typhoon cycle and corres-
ponding traffic interruption period were determined as follows:

Traffic interruption

Y h Cyci

ear Typhoon Cycle Period (days)
n super + large + small ' . 2047 = 36
n+1 small + small 3+3 = 6
n+2 . . large + large + small : - F+7 =14
n+3 small +small - SR . 3+3 = 6
Total 10 typhoons ' 62 days
Average 2.5 typhoonsfyear _ ' 15.4 days/yeat

Traffic interruptions in the Dalton Pass section were Predicted to occur average twice
a year for a total of 15.5 days a year.
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TABLE 12,12 DURATION OF ROAD CLOSURE. AT

DALTON PASS SECTION

Y. . “Name' 0f- - - | Date of ~ -| Classification of | Duﬁatioh of-
€a T. Cyclone = |Occurrence - T. Cyclone . _Road. Closure-
— Didang  |[May15-26 T. Large 30 days
' Huaning June 22- T. Small -
S July 2 o
197?' Openg Sept. 14—2Q' T, Small -
Unding Nov.. 10-17 T. Small 7. days
]978 Yaning Oct. 7-14 T. Small 3 days
 Kading . Oct. 25-27 T. Large 7 days
1979 Trining Oct. 3-5 T. Storm 4 days
Yayang Nov. 4-7 T. Small -
Ditang May 10-21 T. Large -
‘Gloring May 22-26 T. Storm 4 days
Isang June 30- - T. Depression 3 days
1980 _ July 2
Nit and :
Bsaagg n July 18-27 T. Large 7 days-
Aring Nov. 1-7 T. Large 29 days
1681 Elang JQ]y 3-5 T. Storm 7 days
Anding ' Nov. 21-27 T. Large 7 days
 Norming |Aug. 19- T. Small -
1982 | Sept. 4 |
: Weling Oct. 11-15 T. Large -
Total _108_days
Average -
- 15.4 days per year
Note: _ R
T.Large- - - - - - - - - = Large scall typhoon
T.Small- --- - -+ - - Small scall typhoon
T, Storm- -~ « --- - - = -Tropical storm

Source:  Nueva Vizcaya and Nueva Ecija District Engineering Office,

T. Depression -~ -
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b) Mahaplag- Sogod Sectmns

This section was comple'ted in 1978. Durmg the four years from 1979 to 1982, traffic
: mterruptnons n this section occurred. five times, twice due 1o tropical cyclones and
three times due to continuous heavy rain {see Table 12. 1-3). This section belongs
t0-the Type II. climate Zone, which is characterized by maximum rainfall between
November and January, and continucus heavy rain dufing this period often causes
traffic interruption. -

Assummg that the. trend sgen in the past four years w:ll contmue in the future, the
section’s typhoon cycle and correspondlng traffic interruption penod were predicted
based on number of traffic interruptions mentioned above and average “annual numhber
of typhoans mentjoned in 2) above.

Fraffic Interruption

Year Typhoon Cycle .
_ V'_J v Period (days)
n Large-+ continuous heavy rain _ 60
nt1 smail -+ small + continuous : 60
Total _ 3-typ00ns + 2 continuous heavy :rains 120

Average 15 tvpho_ons/year continuous heavy rain 60 days/year

As disaster in this section tend to be Iérge vear by year, the estimated traffic ihterrup-
tion period of B0 days per annum was raisad to 90 days {or 1.5 times} based on the
engineering judgement.

¢} Kennon Rdad -

Kennon Road was comp!eted in 1937 and 47 years have passed Smce it was first
opened to traffic. Since ramfaH in and around Baguio City is extremely heavy, the
road rmght have encountered a number of disasters necessitating restoration and
improvement wprk over the years.

Information dri séveri'trafﬁ'c interruptions were obtaired through interviews, as shown
in Table 12.1-4. The 1979 and 1980 traffic interruptions, which occurred at the same

- place, were caused by Iarge -scale disaster not subject to this Study {the road was
washed ‘away due to the fact that the river running along the road was dammed by
-slope: faliure of the hllls;de on the opposite bank from the road). When the two are
excluded., there were five cases of traffic interruptions during the 16 years from
1976 to 1983 but judging from slope condmons and rainfafl intensity in this section,
more than thts number must have occurred. .
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* TABLE 12.1-3 DURATION OF ROAD CLOSURE
AT MAHAPLAG - SOGOD SECTION

Y Name of “Date of -~ | Classification of Duration of
ear |, Cyclone Occurrence T. Cyclone Road Closure
Bebeng ~ April 12-20 T. large {~
1979 ‘Karing May 10-16 T. Depression 1 month
Krising Dec. 21-24 T. Storm -
Asiang Feb. 12-14 T. Depression . -
Biring March 20-27 T. Depression -
Heavy Rainf April 15 1 week
1980 Huaning” | June 22-25 T. Storm -
Seniang Aug. 30- T. Depression -
Sept. 4
Basiang | Nov. 11-13 T. Depression -
Heavy Rain{ Dec. 10- 3 months
: ' Jan. 26
Saling Sept. 24-26 T. Depression -
Unsing Oct. 12-14 T. Storm -
1981 ‘Heavy Rain| Nov. 23- 2 months
Dec. 3
Dinang Dec. 23-28 T. Large -
Bising March 22-29 T. lLarge 2 months
‘Norming Aug. 19- - T. Small -
1982 ' S ‘Sept. 4
Aning Dec. 2-8 T. Small -
Bidang Dec. 7-11 T. Storm -
Note: :
T. Large- - - - - - - - - - Large scale typhoon
T.Small- - -------- Small scale typhoon
T.Storm- - - - - - - - - - Tropical storm

Source:

T. Depression
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The relationship between 24-hour raanfall recordod in bagu:o Crty and trafﬁc interrup-
tion period was as foilows

24-‘hou% Rainfall Traffic Interruption Period

979.4

3 weeks
781.4 3 weeks
512.2 -2 weeks
228.8 2 weeks
103.9 1day

The previous classification of typhoons by scale (large and small) was further broken
down into smaller categories (super, farge, medium and small), based on 24-hour
rainfall recorded in Baguio City. The relationship between typhoon scale and traffic
interruption period was assurned to be as follows:

Typhoon Category 24-hour Raintall (mm) . Traffic Interruption Period

Large Sﬁper 600 or more 3 weeks
' Large ' 400 = 600 2 weeks’

Small Medium 200 — 400 1 week

' Small 200 or less _ -

Number of typhoons by scale and estimat.ed traffic interrubtion periods based on t.he
above assumption for the 18 years between 1965 and 1982 were summarized below
{also see Table 12.1-5).

Traffic Interruption -Period

Number
) _Supér 7 21 weeks -
Large 5 10 weeks
Medium 15 15 weeks
Small {20} -
Total 27 (47)
Annual Average 1.5 (2.6)
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TABLE 12.15 CLASSIFICATION OF TYPHOONS AND ESTIMATED

DURATION OF ROAD CLOSURE AT KENNON ROAD

Max. 24-Hour

Name Classification { Obtained | Estimated
Year of Rainfall at o of Information Duration of
Typhgon Baguio City Typhoon on Road Road Closurg
. (mm) - “Closure {week)
1965 MiTing 214 M - 1 week
Unding 204 M - 1 week
Klaring 286 M - 1 week |
1966 | 1 oteng 99 S - -
Karing 138~ S - -
~F Gening 427 L - - 2 weeks
1967 Rosing 266 M. - 1 week
Trining 979 Super 3 weeks 3 weeks
Ne]ming 96 S - -
Huaning 364 M - 1 week
1968 Nitang 650 Super - 3 weeks
Toyang - 208 M - 1 week
1969 | Elang 512 L 2 weeks 2 weeks
Pitang 120 S - -
1970 Sening 205 M - 1 week
Yoling 103 S - -
Luding 116 S - -
971 1 Aring 145 S - -
Konsing 213 M - 1 week
1972 Edeng 58 5 - -
Gloring 480 L - Z weeks
Luming 342 M - 1 week
1973 Narsing 74 s - -
Bising 277 M - 1 week
ITiang 74 S - -
1974 Susang 781 Super 3 weeks: 3 weeks
i Tering 228 M - 1 week
Wening 679 Super - 3 weeks
Aning 410 L - 2 vieeks -
Bidang 15 S - -
1975 Herming 87 S - -
Didang | 605 Super ] 3 weeks
1976 Huaning 334 M - 1 waek
Openg 359 M - 1 week
1377 Unding 6 S - -
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CTABLE 12.1-5 (Cont'd.)

Max. 24-Hour

Obtained

Estimated

Name Classification
Year of Rainfall at of Information Duration of
Typhoon | Baguio City Typhoon on Road Road Closure
| (o) - Closure (week)
Kading 90 . 'S - -
1978 | Yaning 67 S - -
Mameng 285 M 4 months 1 week
1979 | Yayang 2 S - -
Ditang 730 Super - 3 weeks
0 Nitang 165 S - -
198 Osang 536 L 4.5 months 2 weeks
Aring . 699 Super - 3 weeks
981 Rubing 229 M ¢ weeks 1 week
! Anding 145 S. - -
Norming 88 S - -
1982 | yeling 103 5 - -
46 weeks
Summary . Average:
Classification of Typhoon  24-Hour Rainfall No. of Typhoon - 2.56 weeks/year
Super (Super Targe scale) more than 600™" 7 or
L (Large scale) 400 - 600™ 5 17.9 days/year
M ( Medium scale) 200 - 400™ 15
S {Small scale) Tess than 200™ 20
Total - 47
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12.1.3

1

Based on the aboves, the typhoon cycle and traffic interruption periods for this section
were forecasted as follows:

Traffic interrupﬂon

Year Tvphoon Cycle Period {week)
n Super + Medium + Small - 34+ 1=
n=1 Large + Medium + Smail _ ' 24+ 1=
n+t+1 Medium + Smal : 1 =
Totat 8 Typhoons 8 weeks

2.67 weeksfyear
. Y
Average 2.67 Typhoons/Year (18.6 daysfyear)

One 1o two traffic interruptions were predicted to occur on Kennon Road annually,
for a total period of 18 days per year. '

Traffic Benefit

Savings in Detour Cost

When a road sectlon becomes mpassable due to a disaster people make detours even
if it means extra cost, in order to sustain their normal socio- economic activities. The
implementation of this Project will create the benefit of removing detours caused
by road disastérs. '

. Dalton Pass Section

Detour of the Dalton Pass Section is the Manila North Road. The detour distance
is mewtablv a long one, so that some vehicles detour while some discontinue
their trip.  The choice of continuing the trip of detouring or discontinuing the
trip is assumed to depend mainty on the urgency of the trip. Based on the results
of interview surveys conducted under the Study, the following assumption is
established (see Figure 12.1-b}.

. Concerning car traffic, only cars making business trips are expecied to
detour.

- Of commodities, basic commodities such as food and gasoline will necessitate
detouring. '

. Truck detours are expected to occur only when the stock of the commodity
concerned is depleted (see Figure 12.1-6}.
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Figure : 12.1-6  ASSUMPTION ON DETOUR IN DALTON PASS SECTION
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FIGURE : 12.1-6 - DETOUR MOVEMENT OF TRUCK TRIPS
- ' IN DALTON PASS SECTION :
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2)

Saving in detour cost is calculated from future traffic volume, number of impass-
able days, detour distance per zone pair and vehicle operating cost. Benefit in
relation to discontinued traffic is difficult to quantify and is not calculated,
Therefore, the benefit value calculated here is considered to be conservative,

. Mahaplag-Sogod Section {Leyte) -

- Detour of the Mahaplag-Sogod section is a short 68 kilometers, so all vehicles
-make detours. The detour routes are the Mahapiag-Baybay Road, Western Leyte .
Road and Bato-Bontoc Road.

o Kennon Road

Detour of the Kennon Road is via the Naguilian and Manila North Roads, and
the extra distance required by the detour is 63 kilometers.

"TABLE: 12.1-6 DETOUR DURATION/TRIP LENGTH

. ] . .
EXPECTED NUMBER TYPICAL DETOUR PATTERN

F/S SECTION : _
OF IMPASSABLE -
USUAL TRIP  EXTRA TRIP
DAYSPERYEAR | uNGTH (KM)  LENGTH (KM ZONE PAIR
DALTON PASS TUGUEGARAO
5.5 - 485 306 i
SECTION. MANILA
, MAHAPLAG SOGOD SOGOD
. o0 19 68
SECTION {(LEYTE) TACLOBAN
BAGLHO
KENNON ROAD 18.0 . 244 i 63
. Co : : : o ’ MANILA

Saving in Commodity Opportunity Cost

Suspension of cargo truck trips results in economic loss, which was interpreted that
in "anticipation of traffic interruption, additional commodity reserves or stocks will
be made to maintain normal operation of factories, stores, etc. even during traffic
interruption. Interview suiveys brought-to light the fact that stock quantities are
raised during the rainy season, when road disasters are more apt to oceur,

Commodities lose opporfunity cost when reserved but, if the stock quantity decreases,
threr is a benefit in a smaiier amount of loss of opportumty cost. This benefit was
cons:dered only at Dalton Pass Sectlon

Savmgs in commodity’ onportumty cost in relatlon to the Dalton Pass Section is
calculated for timber and m:lled rlce/paiay, critical to the socio-economic activities
of Manila and its. surrotinding regions, and-processed food and gasoline, basic commo-
dities for the Cagayan Valley (see Figure 12.1-5}. The calculations are based on future
commodity flow per day, number of days to be covered by stock, stock period and
unit price of commodity. From past disaster break-out patterns, sevén days is estab-
lished as the number of days to be covered by stock and 180 days, which corresponds
to the rainy season, is established as the stock period. '
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3)

4)

12.1.4

1)

1

S = VxP D X et
A Ei( x D X 365 100000')

Where:

SA = Total savings (MP /year)

vV = _Stob_k quantity = C x S {tons)

C = Commodity flow per day (tons/d&#)
8§ =  Number of days covered by stock (days)'.
P = 'L_Jnit ;j_riée of commiodity (P/kg)

D = Stock period | _

o = Discount rate (percenﬂ

i = Commodity item

Because ‘detour of the Mahaplag-Sogod section and Kennon Road are short, it is
assumed that commodities will continue o be transported by detouring. Hence,
no increase in stock quantity is ‘expécted.

Sévings in Traffic Acci_dent Cost

The lmplementation of this Project will reduce the number of trafﬁc accadents caused

'by road dlsasters This benef;t is-also quantlfled

Accordmg to trafﬂc records kept at Bagum Clt\,', there were six trafflc accndents {‘aused
by road disasters on Kennon Road in 1983 with an annual average number of four.
Assuming that the accident number increases as traffic volume increases, the reduction -
of number of accidents expected in the future is forecasted by F/S section. The cost
of damages per accident given in MPWH’s Highway Planning Manual is updated and
established as 34,000 pesos/accident. : '

- Savings in Travel Tire Cost

Even after urgent restoration work to make a road passable, one-lane traffic operation
remains and road surface as well remains in bad condition. Under such circumstances,
drivers reduce speed, resulting in loss of travel time. Decrease m running speed is
especially drastic in the Mahaplag-Sogod section, where the road surface is covered
over with a Ilght layer of mud because of poor side ditch facilities and heavy rainfall.

The |mpiementat|0n “of this Project wxll prevent a declme in running speed, and this
beneflt is quantlfled as savings in travel time cost, -which' were estimated based on

travel time survey results and du ration of restoration work.

Savings in Restoration Cost

Conditions

Wlthout the Pro;ect in other words if no countermeasures are app!:ed to potential
disaster spots, disasters will recur every year and -restoration expenditures will be

required. With the Project, such expenditures will become unnecessary, - and they
can be added as Project benefit.
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2)

. Basie conditions considered ware as follows:

a) - Road Service Level

The service leva! of the F/S sectlons is currentlv Iow, because of the facts that there are
sections where soils and gravels. still remain on the road surface even after restoration
work, only one lane is open to traffic because ‘of partial restoration, etc. In a with-and-
without analysis, the service level should be the same in order to'makeé a propér com.
parison. Therefore, it was assumed that under the without-project case, the restoration
work would be undertaken perfactly to ensure two-lane traffic as well as to provide
smooth road surface conditions so as vehicles to flow freely.

b} Restoratlon Method

It was assumed that current restoration methods would continue to be used in the
future: removal of earth and rock from road surface in the case of cut slope failures,
tandsiide and debris flows and stone masonry in the case of embankment slope failures,

c) Restoration Cost

Number of typhoons by typhoon scale was predicted in 12.1.2. Restoration cost
was: calculated for super-scale typhoons, and such costs for large, medium and small-
scale typhoons were obiained. by mu!tiplying ‘the restoration cost for super-scale
typhoons with a certain ratio. The ratio was determined on the basis of 24-hour

- rainfall, Whl(}h was one of the criteria used in determmmg tvphoon scale.

| d) Disasters Caused by i'roptcat Storms and Depreselons

Past records show that troptcal storms and depressnons sometlmns cause road disasters,
while typhoons sometimes do not. From the fact that there were about the same
numbers of tropical siorms and depressions that caused road disasters and typhoons

that did not, disasters caused by tropical storms and depressions were considered to

be taken into account by assuming that all typhoons cause road disasters.

Restoration Cost

‘a) ‘Dalton Pass Sectlons

_ Typhoon _"Arlng in November 1980 caused damages at 60 spots in the Dalton Pass

section and necessnated the expend:ture of an estlmated 23 mllllon pesos {in 1980
prlces) on restoratuon work, Informatlon obtalned from maintenance engmeers and
foremen indicated that nearly all spots designated as disasters potentlal A or B by the
Study Team were ‘damaged by typhoon “Aring”. From this, it was assumed that alt
A and B spots would be damaged by any super-scale typhoon. The exient of damage
in such case was assumed to be as foilows for each type of d'isastér;_

- Cut S'!ope. Failure

Di$é'ster' Potential A : The entire road surface is covered by earth and sand
from the failure. S SRR
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Disaster Potential B : Helf {road shoulder + one lane) the foad surface is
covered by earth and sand from the failure.

_ - Embankment -Slope Failure
- Corresponds to the extents confirmed by field surveys,
- Falls

Disaster Potential A : Half {road shoulder + one lane) the road surface is
covered by fallen rocks.

Disaster Potential B : Half the extent of disaster potential A.
- Debris flow

- Disaster Potential A : The entire road surface is covered by 2.0 meters of
- debris. : o : :

Disaster Poténtial B : The entire road surface is covered by 1.0 meters of
. debris. ' :

Under the above conditions, restoration of damages caused by a super-scale typhoon
will cost 12.80 million pesos {refer to Appendix 12-4). Of thls ‘the cost of applying
_stone masonry to embankment slope fal!ures is 5:92 million pesos. Stone masonry
will protect embankment slopes fairty well, so that the slopes will hot fail everytime
there is a typhoon. However, there is still danger that the sfopes, or adjacent slopes,
will fail due'to |nadequate drainage facilities (such as lack of groundwater drainage
and in-adequate side ditches). For this reason, it was assumed that embankment
slopes restored ‘with stone masonry would- be damaged again four times during the
Project life of 20 years (or once every five years).

Disasters other than embankment slope failures occur everytlme there is a typhoon.
. Restoratlon cost by typhoon scale was assumed as fo!lows

Tvphoon Seéle 24-hour Rainfall Restration Cost . Ratio
Super 600 mm or more 6.89 million pesos 1.00
Large 400 — 600 mm - 4.82 : 0.70
Smatlt . 400 mm or less 207 _ _ 0.30

Taklng the typhoon cycle and restoration cost by typhoon scale, into consideration the
-total cost of restoration {excluding restoration of embankment slope failures) was

caleulated as follows:

Year : Typhoon Cycle Restoration Cost
n (Super) + (Large) + (Small) 0 6.89+482+207=1378
n+i (Small) + (Small) _ ' 2.07 207 = 414,
n+2 - {Large) + ({Large) -+ {Small) . 482+482+207/=11.71
n+3 (Small) + (Small) - 2074247 = 414

Total - ---~-=--nnn-- 33.77 million
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Then, average annual restoration cost is calculated as follows:

Restoration cost excluding

embankment slope failures - - 3377/4 = 8.44

Restoration cost for

embankment slope failures 5.92/5 =.1.18
Total ' = 9,62

Average annual . restoration cost was estimated at 9.6 million pesos for the Dalton
Pass section. :

b) Mahaplag-Sogod Section

Geological conditions in this section -are worse than in the other two sections, so that
even small typhoons with only ‘about 200 millimeters: of 24-hour rainfail can create
major road disasters, In- addition, continuous heavy rains between MNovember and
January causes large damages each year. There is record that garth and rock rnass of
82,700 cubic meters fell down on the road surface along a 4.6 kms. section between
kms. 1,009 + 412 and kms. 1,013 + 980 {corresponds to spot V111-76 to 86 in this
Study) which was caused by continuous heavy rains between December 10, 1980 and
January - 26th’ ‘the fol!owmg year. For these reasons, it was assumed that all spots
des:gnated as disaster potentlal A or B woutd be damaged by contmous heaw rains
between November and Junuary

The same assumptlons as the Dai’ton Pass section were used for this sectlon in estimating
the extent of darnages. As disasters in this section tend to be large year by year, the
estimated valué was raised to 1.5 times on the basis of the engineering judgement.

The cost of restoring damages caused by continuous heavy rains was 7.3 million
pesos, of which 3. 54 million pesos was the cost of restoring embankmerit slope failures
and 3.77 million pesos was the cost of restoring all other damages. Restoration cost
{excluding that of embankment slope failures) by typhoon scale was assumed to be
as follows:

Typhoon Scale 24-hour Rainfall Restoration Cost ' Ratio
Contintous heavy rainfali _ 3.77 1.00
Large Typhoon 200 mm or more - 3.39 0.90
Small Typhoon  ~ " less than 200 mm 189 050

Average annual restoration cost was calculated as follows:

Restoration cost excluding :
7.36

"~ embankment slope failures 14.71/2 =
Restoration cost for
embankment slope failures ~ ~ 3.54/5 = 0.71
o Totat- - - - - - =807
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Average annual restoration cost was estimated at 8:1 million pesos for-the Mahaplag-
Sogod sections.

¢} Kennon Road

Fifteen spots {one third of the total number of potentiai dtsaster spots identified
in this Study) were damaged by typhoon ”Dldmg in August 1983 of which 24-hour
rainfall was 104 millimeters, whereas 24-hour rainfall of super scale ‘typhoons was
established as 600 millimeters or more. Thus, it was assumed that all spots woild be
damaged by supemcale typhoons. :

The cost of restoring damages caused by super~scaie typhoons was estimated at 6.80
million pesos under the same assumptions as were: tnade for the Dalton Pass section, Of
this, the cost of restoring embankment slope failures was 2.58 million pesos and the
cost of restoring all other damages was 4.22 million pesos. Restoration cost {excluding
that of embankment slope failures) by typhoon scale and average annual reatoration
cost are shown in the following two tables:

Hestoration Cost by Typhoon Sca!e

Typhoon Scale 24-hour Rainfall Restolra:uon Cost Ratio

{rom} {(Million P)
Super. _ _ 600 or more _ 4,22 _ 1.00
“ Large - . 400 60D 2.95 0.70
Medium 200400 2. 0.50
Small 200 or less ' 1.06 0.25

Hestoration Cost Per Typhoon Cycle

Restoration Cost

Year . Typhoqn Cycle ' {Million P)

n ~ Super + Medium + Small 422+2.1141.06=7.39
n+1t Large + Medium + Small 295+211+1.06=6.12
n+2 Medium + Small 2.1 +1.06 =3.17

Fotal ------a-na--- = 16.68

Restoration cost excluding

embankment slope failures ~ 16.68/3 = 5.56

Restoration cﬁst excluding | S h

-embankment slope failures 258/ = 0.52
Total - - - - - = -6.08

Average annual restoration cost was estimated at 6.1 million pesos for Kennon Road.



3} Previous Expenditures on Restoration Work

Expenditures on restoration work are made from the following four (4) funds:

- Regional Director's discretionary fund
- Maintenance fund
< Contingent fund
- Calamity fund
A!_Iocatidn: or releases made from the above funds between 1980 and 1982 are shown
in Appendices 12-5 to 12-8. Expenditures on restoration work for the F/S sections
were estimated as shown in Appendix 12-7. Past average annual restoration cost in
each F/S section and future average annual restoration cost predlcted by the Study

Team are shown in Table 12.1-7.

Future expendttures were predlcted to be larger than past expendltures because road
conditions are becoming worse due to neglected restoration work of same spots. In
order to maintain the same level of traffic service as under with-project case, restoration
expenditures must be 1.6 times more than in the past in the Dalton Pass section,
2.8 times more in the Mahaplag-Sogod section and 1.5 times more in Kennon Road.

TABLE 12.1-7 PAST AND ESTIMATED FUTURE RESTORATION COST

¥ Cycle of Estimated
. Most ?robabTe Expenditure Average o .
 Section 1980 . 1981 - 1982 QIPNOON gnnuai PUtIre © patio
Pattern Expenditure Cost

5 )

paltan (3.8)  (8.8) (3.0) 4-year 6.1 9.6 1.59
Section 5.5 1.5 3.6 4-year 6.1 9.6 1.59
Manaplag- | - Ly e

Saggd 9 {2.5)  (1.9) (1.8)  2-year 2.9 8.1 2.79
Secpion 3.6 2.5 1.9 2-year 2.9 B B 2.79
Kgpron 57 (s) (L9) S

8.3 2.0 2.3 3-year 4.2 6.1 1.45
Notes: Current Price
() & 1983 Price

12.1.6 ECONOMIC EVALUATION OF F/S SECT!ONS
The streams of costs and benefits of feasibility study sections including their respective

economic evaluation results are shown in Tables 12.1-8 10 .12.1-11. The summary result
of economic evaluation and sensitivity tests are given below.
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1)

3)

_ TABLE 12.1-8 ECONOMIC EVALUATION

Dalton Pass Mahaplag-

) Section Sogod Section Kgnnon ‘Road
Best Estimte IRR (%) 18.7 4.4 . 16.6
. Case WPy (Million Pesos) 36.55 ~2.68 7.75
(Discount Rate . B/C - 1.2 : 0.96 - B 3 A
152) . : . :
TRR T2
Tase - 1 22.5 V25 S 20.1°
{Cost - 20%) o L
Case - 2 : S 16.0 12.0 14.0
(Cost + 20%) :
- . Case - 3 1.8 17.1 19.4
5923;{-}‘,‘;:2’ (Benefit + 20%)
. Case - 4 15.4 11.5 13.4
{Benefit = 20%) :
‘Case - § A 26.0 20.7 ?3.3
{Cost = 20%, Benefit + 20%)

Case - 6 12.9 © 93 11.1 -
{Cost + 20%, Benefit - 20%) .

Dalton Pass Section

The economic evaluation under the best estimate case shows favoréblé r’esdlt for
this section, indicating an IRR of 18.7%, NPV of 36.55 million pesos and B/C of
1.28. Of the total project benefits (before discounting), the highest share which is

-42% is contributed by savings in commodity opportunity cost, followed by sawngs

in detour cost {36%) and savings in restoration cost {20%). The average annual growth
rate of total benefits is 4,3%. The result of sensutlwty test on almaost all cases, however,
shows an IRR exceeding 15% except in the worst case {case 6).

M.ahaplag-S'ogod Section

The best estlmate case indicates that IRR of this section is 14.4%. The total Pro;ect
benefits are mostly derived from savings in detour cost {48%). and savmg in restoration
cost (46%) The annual growth of the total b_eneflts is 3.4%, while that of savings in
detour cost is 6.7%, which reflects that a sharp increase in traffic volume is observed
in this section. The sensitivity test shows that IR Rs under optimistic cases {cases 1 and
3} are about 17%, while on the pessimistic cases (case 2 and 4) are about 12%.

Kennon Road

The best estimate case of the economic evaluation of this section indicates a favorable
result showing an I1RR of 16.6%, NPV of 7.75 million pesos and B/(_? of 1.11. Savings in
detour cost have the highest share of the total benefits accounting for 63%, next is the
savings in restoration cost. As for sensitivity test, IRRs under the optimistic cases are .
about 20%, while those under the pessimistic cases are slightly below 15%.
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12.2

12.2.1

FINANCIAL EVALUATION
Expenditurés on Road DeVeiopment

The MPWH expendltures (haghway pomon only) from 1970 to 1882 are presented in
Table 12.2-1. The expenditures on construction and improvement of roads in 1982

~were 3,120 miilion-pesos. About 60% to 70% of total MPWH expenditures were
‘invested on construction and improvement of roads.

TABLE 1221 MPWH EXPENDETURES {Highway Portlon)
- Current Price -

Unit : Million Pesos

Yéar Administratibn Maintenance _ aﬁg“%ﬁ;ggﬁéggﬁt_ Total
1970 55.0 (10) 104.0 (18)  414.4 (72)° 573.4
1971 52.5 (13) 121.6 {30) 231.2 (57) 405.3
1972 70.2. (12) 156.6 (27). 354.1 (61) - 579.9
1973 105.6 (12) 216.1 (25) - 530.7 (63) 852.4
1974 .179.4 (17) 269.9 (25)  .609.4 (58) 1,058.7
1975 284.4 (13) 533.5 (25)  1,339.5 (62) 2,157.4
1976 234.5 ( o) 795.9 (20)  2,879.7 (74) 3,910.1
1977 238.9 ( 9) 874.9 (32)  1,618.5 (59)  2,732.3
1978 284.8 (10)  893.8 (32)  1,586.1 (57) 2,764.7
1979 305.6 ( 8) 871.8 (23)  2,664.0 (69)  3,841.4
1980 3176 (19)  1,107.4 (30) . 2,227.9 (61) = - 3,652.9
1981 269.6 (6)  1,138.7 (26)  2,948.0 (68)  4,336.3
1982 480.1 (10) 983.8 (21)  3,120.4 (68)  4,584.3

Notes:  l/gypenditures from duly 1, 1975 to December 31, 1976

',g./Fi'_gu're in { ) shows share in %

Source: MPWH

Table 12 2-2 shows the MPWH medium term infrastructure program from 1983 to
1992, which was prepared by the MPWH in February 1984 Due to economie crisis
the counry is now suffering, investments on road development will be limited to the
required minimum for at least next & years, if there is no drastlc |mprovement in
economic conditions, :
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TABLE 12.2-2 MPWH MEDIUM TERM INFRASTRUCTURE PROGRAM
- Gurrent Price -

Unit : Million P

Year Major Road - Minor Road ‘Total
1983  3,155.3 476.4 3,631.7
1984 2,311.7 556.2 2,867.9
1985 2,137.0 1408.0 2,545.0
1986 , 2,255.0 440.0 . 2,695.0
1987 2,338.0 480.0 2,818.0
1988 $2,398.0 530.0 2,928.0
1989 $2,590.0 580.0 3,170.0
1990 2,660.0 640.0 3,300.0
1991 - 2,800.0" 700.0 3,500.0
1992 . 2,982.0 - 760.0 0

3,742,

Note:  Medium Assumption (As of February 1984)
Source: MPHH |

12.2.2  Possible Amount of Budget Allocation to one Project

The budget atfocations to local portion of the foreign assisted highway projects in
1983 were summarized as shown in Table 12.2-3. The maximum budget allocation
to one project was 253 million pesos which were equwatent to about 1/12 of the
total budget for constructlon/lmprovement of major roads in the country.

TABLE 12.2-3 BUDGET ALLOCATION TO LOCAL. PORTION OF
FOREIGN ASSISTED PROJECT IN 1983

Budget Allocation ‘No. of Budget for one Project/
(Million) Projects Budget for Major Roads

less than 50 o270 :}_“~— 1/63 - :1/32 

50 - 100 6 |

100 - 150 R R VR VA

150 - 200 IS S

200 - 250 2z :}—~—- 1/16 - 1/13

more than 250 1 A

Source: MPWH 1983 Infrastructure Program '
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The possible amount of budget allocation to local portion of one project was estimated

to be 1/15 of the total budget for construction/improvement of ‘major roads as high
~ {or optimistic) assumption, 1/40 as low {or pessimistic) assumption and 1/25 as mediura
~ {or most feasible} assumption. The restlt are shown in Table 12.2-4. -

TABLE 12.2-4 POSSIBLE AMOUNT OF BUDGET ALLOCATION (LOCAL PORTION)

~ Curreat Price -

Unit : Mi]ifon Pesos

Estimated - X
Possible Amount of Budget .
Year_ Budget for 1/ Allocation_to One Project : Requ1red,’
Magor Roads~ . 2 Investmenl
Low Madium . High of the Prajeck
Assumption  Assumption ~ Assumption :
1883 © 3,155 C 79 . 126 ' 210 - -
1984 -2,311 R g2 ' 154 - -
1985 2,137 53 85 142 1.}
1986 2,255 56 - 90 150 . 10.5
1987 2,338 58 94 156 10.6
1988 12,398 60 T 160 79.5
1989 2,590 85 © 104 173 97.3
- 1990 2,660 : 67 . 106 177 52.0

IIMPHH Hed]um Tetm Infrastructure Program
* (as of February 1984)

1223 Financial Evaluation.

in view of the budgetary constraints,.a financial assistant from a foreign country
or international financing institutions will be necessary. Amount equivalent to foreign
currency portlon of the Project should be procured from forelgn sources.

: ln respect to the locai cuurency port:on of the Project, the maximum investraent
of the Project was estimated to oceur in 1989 at 97.3 million pesos in current price
which are alm_ost equivalent to the estimated possible amount of .budgel allocation
under the medium assumption (see Table 12.2-4). Therefore, the Project is financially
viable.
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12.3

12.3.1

1

2)

PROJECT IMPACTS

Benefits which could not. be quantmed were - summarlzed as prOJect !mpacts Traffic
interruption due to road disasters adversely -affects socio-economic actmtles in the
influence areas of a section. These adverse impacts of the * W|thout project” case

_whlch are described hereunder will be alleviated when the Project is implemented.

Dalton Pass Section
Socio-Econemic Impact

. " The areal influence magnitude of traffic interfuptions due o rodd disaster along
Dalton Pass extend to 730 kilometers covering the whole of Cagayan Valey as
direct influence area. The limit of expansion of influence area extend to Metro
Manila wherein the Dalton Pass Section plays a vital role in strengthening the
linkage between the two regions. This directly affects 2.2 million population in
1983 to 3.7 population in the' year 2010.

o About 19907 tons of daily inbound commodities to Cagayan Valley are directly
affected, consisting mainly of building and construction materials {40%)}, manu-
factured foodstuff {22%) and mineral oil products {13%). This refiects the massive

- on-going construction activities in Cagayan Valley and is forecasted to continue
in the future, wherein the total inbound: commodltv movement WIH increase to
0,100 tons per day in 2010. :

.~ The cancellation or delays in transporting these basic commodities to Cagayan
Vailey due to the regional temporary isolation will set a disturbing pattern of
chain reaction, from artificial price increases to social uneaseness and unstable
peace and order, in the area. The Study Team conducted a survey to assess the
impact of traffic mterrupt:on along Dalton Pass. The result of the survey is
shown in Append:x 12- 8

« " The Lransportation of major products from the Cagayan Valley Reglon to Metro
Manita will be suspended or delayed. Metro manila depends upon Ca_ga\_,an Vailey
to supply about 40 percent of iis rice’ and logs/lumber requireniehts About
6,400 tons 1 of daily regional outbound commadities, cons:stmg most!y of forestry
products and rice, will be’ seriously disturbed. An analysis based on logs and lumber
regional reguirements shows that Cagayan Valley supply a significant portion to
the national deficiency and any disturbance due to interruption of the Dalton
Pass is considered of national magnitude.

Transportation

Daily trafflc of 2,128 vehicles and 8,220 tons of cargoes will be sericusly dis-
turbed due to unreliabitity of Dalton Pass. This will be further aggravated in the
future affecting the estimated increase of daily traffic of 8,500 vehicles and
26,500 tons of cargoes in the year 2010.

Likewise, the present number of daily PUV passengers of 8, 400!, which is esti-
mated to increase to 29,000 in the year 2010, will be seriously affected because
of the region’s high dependency on road transport, accounting for 99 percent
share of all transport mode in the Cagayan Corridor.
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A detour of ‘additional 300400 kms. in length will be needed to complete a

* trip. This detour trip will require 6--8 hours travel time and additional transport

cost of P500—670 in case of car trip.

A serious t:afflc problem is forecasted for Mamla North Road (MNR) in the
future being an alternatlve route for northern portion of Maharlika Highway. If
Dalton Pass is closed to future traffic of 8500 vehicles/day in 2010, majority, of .

‘this traffic will detour, thus unposmg a burden to MNR. A totai of this future

detour traffic and MNR future traffic is more than the road’s maximum capacity
for a 2-lane, 2 dlrectlon road. Manila North Road will be congested for a stretch
of about 680 kms

3)  Regional De'\reibprﬁ'ent "

The traffic interruptions along Dalton Pass hinder the economic return from

- investments on projects such as the Cagayan Integrated Rural Development

Project. The delayslcanceilations of needed materials for completion of the pro-
ject’s varlous components would induce some damage/mefﬁmency to the pro-
ject’s operatuon and expected benefits.

The Cagayan Valley Region: has a vast potential for agricultural development,
having anestimated 413,000 hectares - of potential cropland for cultivation..
The |neff|cnency ‘of Dalton Pass portlon of the Maharlika Htghway will impose
a constraint to planned development targets for the regions by lowering the
potential productivity. This inefficiency, such as delays in transporting vital
imaterials -and ‘products, discourages the full utilization of potential regional

" resources and act as barrier in attracting intensive flow of private investments

in the region.

1232  Mahaplag-Sogod Section

1)  Socio-Economic impact

.

The scope of present influence area of Mahaplag-Sogod Section extend to 150
kilometers affecting only South Leyte and Leyte prownces However, the
magmtude of future expansion of the section’s influence area will extend to 620
kilometers, from Southern portion of Samar to Northern Mindanao, due to the
complétion” and operation of ferry services. The Liloan-Surigao ferry service is
the last link to complete the whole system of the Mahartika Highway from
Aparri to Mindanao, About 300,000 people in 1983 and 430,000 people in
2010 in Southern Leyte will be dlrectly affected.

Southern Leyte heav:ly relied in Tacloban, Leyte to supply its deficient basic
consumption requirements, wherein the Maharlika Highway plays a vital role by

“providing the province access to the regional trading and distribution center.
'Tra'nspoi’ta'tion of basic commodities, consisting mainfy of manufactured food-

stisffs, consumed in Southern Leyte amount:ng to 90 tons' da!ly will be delayed
due to road dlsaster along the section.

ThIS WI|| set a serigs. of economic disturbances due to temporary |solat|on of the
province _from the rest of the region. Intentional price increase, social disturbance
and unstable peace and order will be induced in the affected area.
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. Likewids, medical services will be seriously affected since the Mahartika Highway
provides the shortest and most convenient access to higher level of medical
facilities located in Tacloban, Leyte.

2) Transportation

< The tlaff:c flow of 1341 vehicles/day and 144! tons/day of commod:tles wnll be
dlsturbed This will increase to 1320 vehmies/day and 1020 tons/day in the
year 2010. ‘About 3304 daxly PUV passengers W|II be affected by traffic interrup-
tion along the project section. These passengers using PUV's and have trips
mostly of business purpose is estimated to increase to 1200 to 2010. An addi-
tional 1.3 hours travel time and P110 travel cost wiil be incurred due to detour.

3) Regional Development

The dlspanty in per capita mcome between the provmce and the national average
will - be Ffurther aggravated in the future due to the dlscouragmg effect of
Mahaplag Sogod unreliability. Per capita |ncome of Southern | eyte at present is
only half of the national average. The low productivity in the’ provmce due to
" under-utilization of existing and potential cropland will continue in the future
due to frequent isolation of the province. This will result in heavier dependency
of the province to the rest of the region, becoming a burden to regional develop-
ment in the long run. The government policies and. projects designed to uplift
the ‘socioeconomic status of the province as depressed, area will be hard to imple-
ment since the necessary investment from the. private sector will not be attracted
to the province,

The effective use of ferry services between Leyte and Mindanao will be blocked,
thus economic return from investment on the ferry service project wiil become
less. '

12.3.3 © Kennon Road

1) Souo Economlc Impact

The direct |nf|uence area of Kennon Road is consudered to he the whole of
Benguet Province, although specifically the 3 roads leading to Baguio-Naguilian,
Agoo- Baguio and Kennon have each-a separate direct influence area within
Benguet Provmce The total area of Benguet is about 2,655 kms. with a total
affected population of about 350,000. in 1983 and expected to increase up to
570,000 in the year 2010. The mﬂuence area is assumed to extend up to 310
kms. southwards with Metro Mam!a as the endpomt

Based on the OD Survey about 770! tons of basuc COI’I’ImOdItiES for daily con-
._sumption is transported to Bagulo per day thirough | Kennon Road. Most of these -

commodities’ are unprocessed’ agncu!tura! cash crops {15%) such as rice, manu-

factured foodstuffs (16%), construction materials (30%) such -as cement and

manufactured producers goods (18%). Without the pro;ect transportation of
" thaese -.commodities will be delayed in case of disaster, thus the reliabifity of
' E\ennon Road is essent|al for development of Bagulo Clty '
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2)

3}

The sphere of life in Baguio City is extended up to the areas along the Kennon
Road, wherein the daily life activities are centered atong these areas. Any dis-
turbances along Kennon Road will therefore hamper these activities. 1t is esti-
mated that about 2 ,300! /commuters and students wnt be affccted due to unretia-
bility of Kennon Road. : : :

B_aguio_ City is one o_f ‘the most important tourist-attracting spot in the country
because of its cool climate and beautiful sceneries. Most of foreign and local

tourists coming from Manita travel by land using Kennon Road. With the unrelia-
bility of Kennoh. Road tourism industry in Baguio City will surely suffer a serious

_economic loss even for the country as a whole, since tourism is one of the impor-

tant foreigh exchange earning mdustry in the country.

Impact to Transportatlon

'Kennon Road is mainly utlllzed as a passenger route Based on traffic survey
about 13,776 - PUV passenger per day pass aiong the road. The total traffic flow
surveyed along the road is about 1,800 veh|cles per day whnle commadity flow

s 1 2001 per day These are expected 1o increase to 8, 050 vehicles per day and

5,100 tons per day in the year 2010. Without the” prolect these flows will surely

“be disturbed due to. unrerliabihty of Kennon Road in ‘case of disaster. If the

detour route will be utilized, additional travel time of 1.3 hours and travel cost
of P110 wilt be incurred for an additional route length of about 63 kms.

Naguilian Road and Manila North Road are t_he alternative route in case of dis-
aster in Kennon Road. Future traffic in Naguilian Road will reach 5,300 vehicles

" per day in the year '2010. If Kennon Road is closed future traffic of about 8,050

vehicles per day. w;ll be diverted to Naguilian Road passing through Manila North
Road. Thus, a severe traffic congestion will be observed in Naguilian Road in the
future since the 13,300 vehicles per day is too heavy for a stiff and narrow two
lanes road such as Naguilian.

Impact to Regional Development

One of the most important development project initiated in- Region | is the

~establishment of Export Processing Zone {EPZA) in Baguio City. Such project

have already been started, which is geared to ‘promote the industrial activities of
the region. [n case of disaster the unreilablhty of Kennon Road will greatly
affect the said pmject since the delivery of raw matena!s wifl be de!ayed

Bagmo City is not considered a seh‘t reliant city and is dependent upon the
neighboring areas. Considering the instability of the 3 roads leading to it, Baguio

-City will be completely isolated in case of super heavy typhoon. Baguio City,
. therefore, needs at least one stable road, which is most probably Kennon Road
if we take into consideration its shortest access to Metro Manila.
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12.4

1

2)

3)

OVERALL EVALUATION ..

Da!ton Pass Sectaon

Internal Rate of Return (lRR) under the best estimate is 18.7%. Results of
sensmwty analysas show that IRRs in all cases except the worst case exceeds
15%. :

In the year 2010, about 8,500 vehicles and 26,400 tons of commadities will be

- transported daily through this section. Occurrence of a road disaster in this

section will seriousty affect socio-economic activities of the :nf!uence areas of the
section.

The Project will coﬁtributé to the impr'ovemént' of produetivity of Cagayan Valley
which shares 12% of total land area of the country.

implementatlon of dtsaster prevention work of this section is feasible in view of high
economic return as well as various favorable impacts on social and deve!opmental
activities in Cagayan Valley. :

Mahaplag — Sogod Section

IR R under the best estimate is 14%.

Scale of road disaster in this section will grow year by year. Technical assessment

‘suggests that countermeasures for road disaster be undertaken immediately,

otherwise, the section would be totally destroyed.

The Project will greately contribute to sound areal development of Southern
Leyte.

Unless this section is improved, the ferry service between Leyte and Mindanao,
which will be in operation in 1984, will not be efficiently utilized.

- Tha ferry servi.ce between Leyte and Mindanac will fi_naily'realiie the Iinkag'e of

4 major islands by vehicle traffic, by way of the Maharlika Highway. This section,
a part of the Maharlika Highway, will function as a principal national trunk
highway.

The Project is economically feasible. In view of technical assessment as well as favor-
able impacts on social and developmental activities in the influence areas, the Project
should be implemented. -

Kennon Road

IRR under the best estimate is 16.6%.

Baguio City must be provided with at least one reliable and all- weather access
road. Kennon Road the shortest route to link Baguio City and Metro Manila,
should be given top priority.

The Project is a vital need to support and develop the tourism and the education/
culture establishments as well as the modern technology industry at the Export
Processing Zone in Baguio City.
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4.

5)

+  The Project contributes to formation of cohesive community centered at Baguio
City and extended along Kennon Road.

The Project is feasible from the viewpoints of high economicreturn and various favor-
able impacts on social and developmental activities in Baguio City and surrounding
areas, ' : ' o

Financial Evaluation

Financial evaluation indicates that even if three {3) sections are implemented simul-

" taneously, the Project is financially feasible.

Conclusion

Overall evaluation of the Project shows that the Project is feasible in terms of technical,
economic and financial viability and various impacts which the project brings about.
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13.1

13.2

CHAPTER 13
PROJECT IMPLEMENTATION

IMPLEMENTATION SCHEDULE

As experienced in the past, the three (3) F/S sections, being situated within the Pacific

_'typhoon belt, might suffer destructive damagéségain by alarge scale typhdon resulting
in prolonged traffic lnterruptlon and paralyzmg socio-economic activities of the

respective influence areas. The Project should be implemented as soon as possible.
The recommended lmplementataon schedule is as follows

Proparation of the Project Funds- - - - - 1984 - 1985
+ Detailed engineering Study - - - - - 1985 - 1986
- Tender L. 1987

- - Construction L 1987 - 1990
PREPARATION OF PROJECT FUNDS

Total fund requirement brocken into foreign and locai currency components is shown
in Table 13.2-1. In . October 1983 price, total fund requirement was estimated at

357.85 million pesos. of which foreign component at 225.65 million pesos and local
component at 142.20 million pesos.

TABLE 13.2-1 TOTAL FUND REQUIREMENT

Unit : Million Pesos
October 1983 Price : Cufrent Price L
- Foreign  local/Tax  Total Foreign  Local/Tax  Total
Detailed.Engineering - 14.67 7.1 2288 1779 1158 29.37
Sapervision 14.67 791 22.58  19.78  15.65  35.43
“Construction 196,31 126.38  322.69  282.62  223.77 - 506.39

S TOoTAL L 225.65 142.20. -.367.85 .. 320.19 . 251.00 571.1%

As discussed in the financial analysis, financial assistance from a foreign country or an
international financing institution will be necessary. Negotiation of .joans equivalent
to. the amount of foreign currency component (225.65 million pesos.in 1983 price).
should be made as soon as possible to meet the implementation schedule. Local fund
amounting at 142.20 million pesos in October 1983 price should be made available
by the Govem'rnent.

Annual fund requ:rement broken down into fore|gn and local currency compoenent is
shown in Table 13.2-2. :
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13.3

13.4

13.5

TABLE 1322 ANNUAL FUND REQUIREMENT

Unit : Million P

October 1983 Price . Current Price

Year - = 2 - -

Foreian  Llocal/Tax  Total  Foreign  Local/Tax _ Yotal

Detailed 1985 147 0.79 2.2 170 1.06 2.76
Engineering 1986 13.20 7.12 0 20,32 0 16.09. | 10.52 26.61
L Sub-Total  14.67 7.91 22.58 17,79 11.58 29.37

= 1987 - - 10.55 6.72 17.27 . 13.69 -10.99 24,28
Construction |- - 1988 73.85 47,00  120.85 101.18 19.54 180,72
~and 1989 84.39 $3.71  138.10  122.61 97.25 . 214.86
Supervision | ygqq 42.19 26,86  69.05  64.92 52.04  116.96
L Sub-Total  210.98 134.29  345.27  302.40 239.42  541.82

TOTAL | 225.65 142.20  357.85 320.19  2§1.00  571.19

DETAILED ENGINEERING STUDY

The detailed engineering study will need 15 months to complete in view of extensive
sub-surface investigations required and topograhic surveys of complicated mountainous
terrain, Geological and underground water conditions should be identified  prior to
selection of countermeasures, Extra care should be paid to the drainage facilities

to drain surface water:as well as underground water in due consideration of rainfall
‘intensity of the.area. As the Projerct is the first one in the country, documents, es-

pecially technical specifications, should be prepared carefully taking into full consider-
ation local conditions.

CONSTRUCTION

As the topographic COﬂdItiOﬂS during the detailed engmeermg study might be greatly
changed by typhoon damaqes the constructton should start soon after the completion
of the detailed engineering study. :

The construction period will require 36 months {or 3 years}. The Project should be

_implemented by three contracts, each of three (3} sections composing of a construction

segment.

The experience construction supervisors in this sort of projects should be employed,

‘Changes in the design shouid: be made flexibly to- cope with new flndmgs of geoioglcai

or underground conditions durlng constructlon

'SUMMARY

Implementation schedule and annual financial requirements are shown in figure 13.5-1.
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CHAPTER 14
PROPOSITION BASED ON FINDINGS

It should be realized that the disaster has, without exception, the great potentiality
to be grave and severe in size and degree of disaster and eventually cut road.

in recognition of this fact and the constraint behind, the following are sincerely
recommended.

RECORD OF DISASTER

The record of heavy rain, typhoon, and calamity should he completely compiled.
These records can provide the basic engineering data to be analyzed for the ident-
ification of disaster spots, the frequency of the occurrence of disaster, and the selection
of the appropriate countermeasures. The informations to be covered are topography,
geology, influence of water,; cause and size of road disaster, precipitation and the like.

The format prepared in the Study is recommended for this purpose.
INVESTIGATION OF DISASTER POTENTIAL SPOT

All spots where failures are likely to occur should be identified and recorded by the
concerned agencies. The availability of the data will enable those concerned to prepare

and install appropriate warning signs at specific location for the information of the

road users. Moreover, with the availability of such records, the engineering approach to
the solution of the problem can be developed and coorresponding preventive measures
can be formulated.

The check table used in the Study is recommended for the purpose.
PROVISIONAL REMEDIAL MEASURE

The Study shows that the main causes of road disaster is water and the simple measures
recommended tc control water include;

- provision of earth ditch

- provision of drainage facilities for groundwater and spring water such as
horizontal drain hiole and closed conduits

- utilization of gabion, whenever applicable

ROAD ALIGNMENT

As mentioned in Chapter 3 and 8, the Maharlika Highway runs parallel to the Philippine
Fault as a result of which large scale slope failures have occurred. Protection works

needed are more extensive,

For the selection of appropriate route, a more comprehensive route study is suggested.
Alternative routes should be evaluated according to the road functions, costs and

extent of disaster control works.
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