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* APPENDIX 5.5-2 ROAD DISASTER' QCCURRENCE AND 24-HOUR RATNFALL

Q:»%}CT%QL LUCENA - CALAUAG ALLEN - CALBAYOG NAGUILIAN
s ; LUCENA DRET L CATARMAN CATBALOGAN BAGUIO
| Navie of Disaster| No Disaster | Mo Disaster | Fo - |Disaster| HNo Disaster | HNo
Year .| cyelone Occured | Disaster] Occured | Disaster | Occured | Disaster | Qccured | Disaster | Occured | Disaster
1980°| Ditang - 18 - 12 . 7 - 35 730 -
" Gloting . 14 - 138 . 27 - 8 - 79
tivaning - 24 - Y - 20 - 114 -
1 Maring - 36 - 0 “ o - 25 -
Nitang - 15 : 20 . 9 - 26 165 -
“Osang - 39 . 166 - a2 - a3 536 -
Paring . 25 1l - 53 - a4 . 7
Senfang: . 36 - 26 - 61 - 45 - 18
 Aring 139 - 129 - . 108 - 75 699 -
1981 | Daling 66 N 737 - g5 . 1" - 8
| saliag g 107 ; 63 . 65 . a8 - 12
Unsing - 20 . 22 - 40 - 29 - 5
Yeyeng - 46 - in - 17 - 14 -
‘Anding 1ot - 134 - 72 - 96 - 145 -
Dinang - 113 - 57 133 - ag . . 0
1982 | Bising - 17 . 20 - 176 - 92 - 5
Klaring - 2 - it - 131 - 100 - Car
‘Deling - 1 - .4 - 3 - 0 164 -
Heling - 26 - 15 - 18 - 55 - 19
Iliang - 16 - 6 - 2 - 3 237 -
Horming - 72 - 6 - i - 27 88 -
Rupiang 201 - 74 . - - 215 - 134 - 3
Weling - 14 - 78 - 13 . 13 - 103
Aning - 3 - 100 - 37 - 22 - 6
Bidang - 31 - 93. - 37 - 22 - 2
1983 | Auring - 74 - 58 . 59 - 121 - 11
* Bebeng 254 . 71 - 166 - 114 - - 26
Diding - 25 - 19 - 14 - 14 135 -
Etang - - ] - ) - 0 - 0 218 -
Herming - 21 - 15 - i3 - n - 36
“Luding - 1 - 16 - 82 - 106 - 6
Mameng - 19 - 35 - az - 106 - 9
Pepang - 63 - i - 7 - 3 - 24
Sisang - 73 - 31 - 6 - 4 - 29
Warling - 60 - 272 159 - 218 - . 5
Yayang - 1 - 2 - 14 - 14 - 5
Min. | Max. Win. | Max. Hin. Max. Hin. Hax. Min. Max
66 113 71 222 72 215 88 134 88 103

- 103 —







APPENDIX 5.7-1 FREQUENCY'OF TROPICAL CYCLONE
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THROUCH OR APPROACHED TO RESPECTIVE ZONES

NO OF . TROPICAL CYCLONES PASSED

LUCENA - CALAUAG ZONE

Year

LUCENA - CALAUAG ZONE

Year T. Storm 1 T. Storm .~
Typhoon T. Depress1on Typhoon “T. Depress10n
1965 Bining | T.S. Ib1ang- Atang T.D. Deling
Miling ' - 1978 Weling - |..T.D. Tering
— e I e Rt Yaning | T.D. Bidang
Klaring | T.S. Gading Kading |° T.D. Delang
1966 Loleng [ T.D. Heling o I —— e
Aning "T.S. Uding. _ “Bebeng . T.S. Karing -
_ i e ' 1979 Pepang T.D. Sisang
1967 Welming Lo Yayang = | -T.S. Krising
1968 ‘Toyang 1980 Aring T.S. Biring
. ot _ —— ' ' T.S. Gloring
Atang T.S. Heling T.D. Isang
1970 Sening ‘T.S. HWenirng T.0. Maring
“Pitang. - T.D. Seniang
Yoling T.S. Yoning
'+ Herming T.S. Dadang Yeyeng T.5. bating
1971 Mameng : 1981 | Anding ‘T.S. Elang.
Neneng Dinang | T.S. Saling
Pepang : — e
Barang 1982 Aning T.S. Emang
SR : T.0. Heling.
1972 Konsing T.5. Nitang T.S. Ruping
: Toyang T.S. Osang T.5. Bidang
: T.D. Seniang - et
‘ _ 1983 Auring - T.D. Mameng
1973 Narsing ST . Bebeng T.S. Pepang
- : : . -T.S. Yayang
1974 Bising T.S. Yaning . -
iliang T.D. Kading Total 39 - 41
Bidang _ :
: ' -+t fAverage
1975 Herming T.5. Pepang per 2.1 2.2
T.S. Neneng year :
T.D. Sisang
1976 Huaning T.S. Aring
1977 Unding T.5. Elano
T.5. Luming
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. NO. OF TROPIGAL CYCLONES PASSED -
THROUGH OR APPROACHED TO RESPECTIVE ZONES
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--Y,c (. ALLEN - CALBAYOG ZONE _ . .lY .~ ALLEN - CALBAYQG ZONE
cforear poooe T Storm T tear A T. Storm
o Typhoon 1y e bvession | ~ Typhoon T. Depression
S T ETang ~T.S.Daling - Atang . | T.D. Delting
- 1965 Miting | 1978 Weling T.D. Subang
R Rubing ~ | R Kading T.D. Delang
e T : T.D. Garding
Ao | Klaring . | T.S. Uding - . - . : :
#1966 | toleng “T.D. Yoling ] Bebend - T.S. Krising
S Aning . F . 1979 Pepang
SERRENN s S : Yayang
1967 | - Welming ——

e 1980 " T.S. Biring
rare Reming - : T.S5. Gloring
- 1968 Seniang _ T.S. Huaning

e — e T.D. Maring
1969 T.D. Kuring T.D. Seniang
- — : — T.S. Yoning
o Atang T.5:0 Klaring ' —— —
1970 |} Sening T.S. Emang | 1981 | Anding 7.S. Elang
’ "~ Yoling - T.S. Uding = | . Dinang T.D. Saling
' T.S5. Wening T.S. Unsing
. : |
Merming' | T.S. Diding Bising | T.D. Heling
: ~ Mameng T.5. Etang 1982 | Klaring | ‘T.S. Ruping
1971 |  Neneng T.D. Oniang . Norming ; T.S. Bidang
- ‘Pepang S Aming
Berang - - : :
: ' — : .. | Auring T.D. Mameng
- Asiang T.5.°Nitang 1983 | . Bebeng T.S. Pepang
1972 Konsing - : : Warling T:S. Yayang
o ~ Toyang 3
- — e — Total _ 38 42
1973 - 'T.S. Openg - —t
— _ : — Average
1974741 - Tering - T.S8. Yaning ‘per 2.0 2.2
' T.D0. Kading year
‘T.D. Delang
1975 1 Auring T.D. Sisang
1976 Huaning- | T.S. Aring-
1977 T.D. Atring
' T.S. Elang
T.D. Tasing
T.5. Yeyeng




NO .- OF TROPICAL CYCLONES PASSED .
THROUGH OR APPROACHED T0 RESPECTIVE- ZONES

NAGUILIAN ROAD: NAGUILIAN ROKb"“ |

Year : ¥ Year |-
T.. Storm - s
o TyPhQQﬂ . ¢ L :iTyphoon{V 1l Dépressxon

T. Storm- - - b

1965

Unding

7. Depression]

1976

T owdang |
Huaning

T

:S

Parlng |

1966

K]ariﬁé'

Loleng

gl

. Heling

.. Gading
.. Titang -~
CUding

Openg |
~Unding-

Ty ';:

.'E]ang
._Lumlna

1967

Karing

Gening-
Rosing
Trining

~ Welming

| g =

w

. Oniang
. Pepang .

1978

Yading -
~ Yaning

. Miding

.D. Subang

1968

Huaning
Nitang
~Toyang

. G]oring'

1979

: 'Mameng :
-Yayang

P

e = = ]

.. Xaring.
..Pepang -
. Sisang:
Krising

1969

Elahg'

1970

Pitdﬁg:'

Sening
Yoling

—

Ve )

. Emang
. Heling

1980

Ditang
- Nitang

Osang
Aring

.“Gloring
.. Isang -
. Maring
. -Pariing
. Yon1ng

1971

Luding

.-Uring .

rtnwney |

. Gniang
. Ading

. erslng,
. Dadang

1981 |

Anding -
Rubing

|

” _uitﬁ;bt;kf>' unt3cn:3

.:Elang

1872

Konsing

Edeng

Gloring

A | A |

[emw i e}

. Nitang
. Seniang

Tygee |

- Norming

Weling

L n

. Emahg'

.S, Ruping .
.S.Bidang -

1973

Lumihg". h
Narsing

—

W 9

. Atring
.S. Ibiang

1974

Bising
ITiang
Susang
Tering .
Wening
Aning

Bidang |

;*1983j_

Bebeng

~ Herming. |

B T I = I BN P U ) S
s L

.. Etang
.- Luding
. Pepang
.- Sisang

Total |

a3

Average
per .
year

2.6

2.2

1875

Herming |

wLn

.S. Neneng
. Pepang
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CLASSIFICATION OF TYPHOON SCALE
LUCENA - -CALAUAG ZONE

_ L Max 244 Hour D R O :CaﬁuaitieS"'=--_- -
Year |T. Cvclone Ra1nfa11 ~{ Danmages Dead + . {Classification
\ . : ,_' (nmﬂ _ (Million Pl.i. . Missing. - an
1065 |1+ Bining 44 " Catarman SETEECTEE PRI 5
{T. Miling | 368 Baguio P20 M 46 L
T T. Klaring| 287 Baguio - PooAM 77 M
1966 (T. Loleng | 133 Legaspi - . - S
T. Anihg' 264 -Borongan A ] 20 M
1967 |T. Welming| 227 Virac pogM | 13 M
AR APV . = Unde»
1968 |T. Toyang -| 273.- Baler ConSTderabTe determined M
T. Atang | 204 Virac = | P o6M - M
1970 T. Sening !.235 Catbalogan P A6 M 768 M
T. Pitang | 138 Casicuran P 9.0M - 95 S
T. Yoling [ 205 Virac =~ P 116 M 611 M
1T, Herming| 121 Legaspi - P38 27, s
T. Mameng | 190 Borongan P 7.5M 1 M
1971 [T. Nenéng | 139 Roxas P01 M R T 5
T. Pepang | 180 Catbalogan Considerable {Considerable M
T. Barang {-106 -Virac - Cons1derab}e Undetermined )
La77 |T- Konsing]| 237 Legaspi Pl00'M 131 M
|T. Toyang 234 Itbayat P &M 9 M.
1973 |T. Narsing| 312 Cabanatuan P 204 M 97 L
T. Bising | 494 Virac §o3sm 105 L
1974 IT. Iliang | 142 Baguio P 39 M 67 S
T. Bidang ‘| 301 Virac P 43 M 1 L
1975 |T. Herming| 174 Baler. - - M.
1976 {T. Huaningl 334 Baguio P 28 M ST L
3 N o — : = |
1977 |T. Unding | 321 Daet F 457 M 40 L
T. Atang | 222 Masbate 7 245 M 113 ,
1978 T. Weling | 276  Catarman. P64 M 57 uF
T. Yaning { 275 Manila ~F B&M 53 M
T. Kading [ 304 Infanta P15021 M 724 L
T. Bebeng | 291 Virac’ P 267 93 M-
| L 95 Daet R _
1979 {T. Pepang | 161 Legaspi R A 10 M
121 Romblon _ o o
T. Yayang | 235 Virac p 4.6 M 6 M

~110 -




CLASSIFICATION: OF TYPHOON SCALE
7 LUCENA - CALAUAG ZONE

- (Cont'd.)
o] Max 24-Hour | | casuatties -
Year |T. Cyclone| -+ Rainfall -~ - 'Damages Dead + ~ |Classification
S N 7-'7f'(mm)_ (Million §) Missing
1980 |T. Aring | 699 Baguio | P1,355°M 128 L
- 7| 129 Daet . .
T, Yeyeng 68 Calapan P 1.3 M 4 S
1981 |T. Anding | 287 Baler p 576 M 375 - M
. : n 226 -Legaspi L _
T. Dinang 17% Masbate _ P 593 M - 342 M
1982 |T. Aning | 121 Virac Po109 M - S
1. Auring | 675 Tayabas F 1.7 M - L
1983 1. _ 111 Calapan .
“|T. Bebeng 254 Tayabas 1P 467 M 142 M
240 Legaspi :
SUMMARY OF TYPHOON SCALE
Classification Max. 28-tlour Rainfall {mmn) MNo. of Typhoon
Smatl (S) _ lLess than 150 9 (0.47)
Medium (M) 150 - 300 21 {1.11)
Large (L) ' more than 300 9 {(0.47)
Total R 39 (2.1)
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CLASSIFICATION OF TYPHOON SCALE '
~ ALLEN - CALBAYOG ZONE :

Year

=i

. Cyc?One _

_uMax;}zanour -
: Ralnfa11;:__,

(mm) L?

Damages_' 

o Dead

T Casualties '117'1.gjj'1g1ﬁ
i_CIasSijcatjon

1965

. E!ang

MiTing

. ‘Rubing

on
368

Vlrac

, “BaQU1O
S 23

:Mani]a

» j;.(Mq11aon P)

P 20 Mﬂgﬁf' 

M1ss1ng

1966

Klaring

.-Loleng
. Aning

287
133
- 264

Bagu10
Legaspi. -

3Borongan _

P 4 M_"- N
A 2 M 3-f'Q 

7

1967

. Welming

1

1968 -

.‘Rémingi
. Seniang

78

Surigao

“Borongan .

739 M:f"

PN p

__;45; -

' 365f.

1970

. Atang

Sening.

. Y011ng;'

204

235

205

“Virac

“Catbalogan-

¥ 6 Mf::-
FABO M
PLIG M. -

768

1971

Herming.

Mameng-

Neneng' |~
. Pepang
.jBarangl

121
-190
139
180
106 .

“Legaspi
“Borongan .

“Rixas

Catbalogan

‘Virac

P3.8M
CPTEM L
q PO M
' jC0n51derab1e

e

Considerable

1972

.-A51ang{
. Konsing:
. Toyang.

189
237"
i 234

Roxas -
:Legaspi
Itbayat

-'p145 M'
PLO0 M
FosH

131 .

1974

. Tering:

166

Baguio -

| veam.

.13_

1975

e 1 B T Bl I e e e e e ey e gy e e e e O

.'Auﬁing:

102

Baler

'?15@éfM'_ 18

47

wlzizzxivvzv|zzx! Tz oo |-

1976

. Huaning

334,

Baguio

P28t

R

1978

~Atang.
. Weling
._Kading

222
276
304

‘Masbate
Catarman
Infanta

p245 1M
P64 M

pl.021 Mo

113
T
I

= =

1979

e R e e

. Bebeng

Pepang

. Yéyang'

291
95
161
121
235

.qub1on
Daet - -

~Legaspi- L

Romblon
Virac -

"I'?257'ﬁ —

P2

93*' 
10
y

1981 -
. Dinang

Anding

287

226

179

fBaiéf
Legaspi -
“Masbate

| pETE M.

593 M

375
342

= =z = =

2=




CLASSIFICATION OF TYPHOON SCALF

ALLEN - CALBAYOG - Z0ONE -
(Cont'd:.)

Year [T, Cyclone |-

'Mak"“zd:Hdﬁﬁ"

Rainfa11
{mm) .

Damages -

(M1]]10n P).-

Missing -

Casualties
Dead +

1¢lassification

| 1982

"':T An1ng

1. Kiaring
T. Norm1ng

'141

“131.
147 _
... Mindoro -

1121

xfCebu B
176

'San Jose

Virac .

':thannan‘;
Catarman =

7587 M

?
P M

pL09M

203
?
52

1 1983

'?_;T. Aur1ng

IT. waffﬁng

T. Bebeng

o5

254
240.

222"
175

Tagabas

111 Calapan

Daet

Tayabas -
Legaspi -

Legaspi o

P17 M
pa67 M
p522 M

142
154

* SUMMARY OF TYPHOON SCALE

{lassification

Max. 24-Hour Rainfa]]'(mm)

No. of Typhoon

small (s)
- Medium - (M)

Large_(L) :

Less than 150

150 - 300
more than 300

10
2

4

0. 53)
1.16)
0.31)

Total

38

(
(
6 (
(

2.0)

113




CLASSIFICATION OF: TYPHOON SCALE

NAGUIL IAN ROAD ZONE Rt

Year

Typhoon-

. Max. ?4 Hour
Ra1nfa11
Omn) -

Damages

'_.(M11]10n P)

“Casualties
). Dead +-
- _Missing:

Classification|

1965

Miling
- Unding

-“368T
212

@Bagu10
:‘Ap_a_“.” :-

1966

K}aring I
Lp]engi=

286 Baguio
133  Legaspi

o

X

1967

1 Kaf?hé:
Gening -

Rosing

Trining
Welming

- 227

' iS?”-Tuguegarao_.

510 Laoay
266

_ Baguio . -
979

Baguio.
Virac

[
o

I )
EE SN o W o o A I

 Super-L

EE I w

{1968 |

Hudning
Nitang

Toyang

273

Baguio -
Baguio
Baler

364'
650

(NSRS 0« )

RO

SUperéL

1969

Elang

512 - Baguio

20

Nl

1970

Pitahg
Sening .
Yoling

- 235,

138 Caéiguran

205 Virac

Catbalogan

460
116

95
768
- 611

1971

Luding
~Uring

207

145] Baguio

Bagﬁfb.:'r

AR LE RV

1972

Konsing
Edeng

Gloring

237

131 Baguio,
480 Baguio

Legaspi

100

131~
214

1973

Lumfng

‘Narsing

3%'B@ij

311 Cabanatuan

39
204

=Elru=

Bising
Iliang

Susang

Tering
Wening

-Aning

Bidang

228

494 . Virac -

‘142 Baguio

781 . Baguio
Baguio
679 Baguio
410 Baguio
301 Virac

34

39

55
68
126 -

1975

Hefming

if4' BaTeP .

{1976

'Didang'.

Huaning

334

605 Baguio =

Baguio

625
28

347
i6

1977

Openg -
Unding

359 “Baguio -
321 - Daet

457

65
'40 -

~114 -




CLASSIFICATION OF TYPHOON SCALE

NAGUIL IAN -ROAD ZONE
~(Cont'd:}

| Year

Typhoon |

'Max'.24THduf
Rainfall
()

“Damages

(MilTion P)

Casualties
Dead +
Missing

C1assiffcatioh

1978

Yaning

_ff,304;“
278

Infanta
Manila

1,000
£8

724
53

1979 |

~ Mamerig -

1 398+

Yayang . | :':-_-.235.

I
~Virac

48
:

27
6

=T iz

1980

Osang:. -
‘Aring

Nitang-

| 155”
699

~Baguio.
Baguio

‘Baguio
Baguio

536

2

101 -
1,300

0
91
128

Super-L -

Super-L

1981f7 Rubing -

Anding -

467
287

‘Calayan
Baler

106
576

375

1982

Normﬁng
Weling.

147"
123

Sah'ddse
~Baguio -

82
625

52
126

Ly LD

1983

-~ Herming

Bébeng3

254
229

'Tayabés-
Calayan

467

142

=X

SUMMARY OF TYPHOON SCALE

| CTasSifitatibnj

Max. 24-Hour Rainfall (mm) No.

of Typhoon

Small (S)

Medium (M)

Large (L)

less than 200

200 - 400
400 - 600

more than 600

10 (0.53

)
5 (1.32)
7 (0.37)
7 {6.37)

Super~large {Super-it)

" Tota 1

49 (2.6)
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st :JjW1th other Countermeasure '
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[ Countermeasures B

. APPENCICES FOR CHAPTER 6

Lands11defAnalyS1s f; _'

Comparat1ve Study: of Re- a]}gnment Method
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© APPENDIX 6.3-1 LANDSLIDE ANALYSIS



'-.APPENDIX 6.3;1 _LANDsLiDE-ANALYer
It was observed that 1ands11de is ]1ke¥y tn occur at Spot No.

IVA 20 in the Lucena - Ca1auag Sect1on

"At f1rst to examine the stab111ty of the s]ope IandéIide ;
analys1s was made assum1ng the sT1de are of 60 meters ‘and 80 -
meters of radius. The resuIt of computat10n shows, '

[/

b w - - - Safety Factor = 1071

i
=]
&
=

Radius

i

Radius fi.Oll'f- '

I
o2
=]

=

- - - - - Safety Factdr'
It means that landslide may occur thh 80 meters of rad1us
Thus, earth remova1 work was. proposed as countermeasures
The result of analysis in case of earth removal indicates;
Radius = 801 - - - - - Safety Factor = 1.375

[t is assumed that landslide may not occur when earth removal

will be applied.
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APPENDIX 6.4-1 COMPARATIVE STUDY OF RE-ALIGNMENT METHOD
WITH THE COUNTERMEASURE
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APPENDIX 6.4-1 COMPARATIVF STUUY OF RE- ALICNMENT METHOD
WITH THE COUNTERMEASURE S _

In general, re- a]1gnment method WTth catch wa]] is’ econom1ca1
may as avoiding d1saster measure espec1a\1y where terra1n is
flat and there is w1de space enough to’ consfruct catch wa]] and '
prOV1de depos1te space for faTIen materiats. '

.In th1s Study, re a11gnment method was adopted at 8 spots

For 2- spots, detailed comparat1ve stud1es were carr1ed out - _
to compare construct1on cost of re- a11gnment w1th a]ternat1ve
slope protection works, as reported in th1s Append1x Wh11e,'
for 6 spots, rough comparat1ve cost ana]ys1s were made, o

2 Spots for Defai]ed Compar&{ive Ané?ysis |
(Reported in this AppendiX)
-~ IV¢A—IS in the. Lucena - Ca]auag Sect1on
- VIII-27 in the A]]en - Ca]bayog Section

6 Spots for RoUgh'Comparatiye'Cdsﬁ Aﬁa1ysis
- IV-A-17 " in the Lucena - Calauag Section
- 1V=A-18 - L D
- VIII-28 in the Allen - Calbayog Section
- VIII-29 B SR
- VIII-32 "
~ VIII-37 | "
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* APPENDIX 6.5-1 CONDITION OF DISASTER AND
SELECTED COUNTERMEASURES
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