Table N-2-3-1.10(1) Laboratory Test on Seawater Sample
(Tloilo)

e S A, DANMIAN LABORATORIES
%, ) A . DAM l A N G0 Catamba Strent, Ougron Gity, Fhilippings

P.O. Box 3730, Manila

LABORATOR]ES Telephone No, 731-7771

FAX M 741.0988 (632)

o : ) ) Date Analyred: Auguot 29, 1991
0! PHILGOTL COHSULTANTS IHGC, Harissa M. it kca
. . . . Analyred by; Hina D. Bote

Sample Dale: August 23, 1991

LABORATORY ANALYSIS REPORT NO. 5164

fompla A Sample BlSample C [Sample .D Sanaple E
lems Determined 1:550 1.{‘;0 0#;0 O,gl. go 1#§0
P Alkslinity pom . CaCO, -
Total Alkslinity o " GRG0,
Total Hardness T Catl, .
© Calcium Hardness " Calh, o |
Magnesium Hardaess " CaCO,
‘Chlorides St Mo o ) ]
" Fluorides . - F .
Sullates - v Ne, S50,
Phosphates PO,
Mitrales " O,
Niteites ) ;" NOy
siica " 50, - ' -
Totat fron " Fe . - ' -
: Manﬁanue n Mn
8. 0, 0. {5-day) 20°C - B.0.0.
con. " CO0. _ : ‘ 1
Turbidily JTU
Color - ’ APH_A
Conductince Micremho/cm ’»— o T
Total Distolved Solids ppm CaCD3 . T
Suspended Solids ppm 58 460 o 560 waﬁ_ ﬂaﬂ La
Free Carbon Dioxide ppm Ca€04y ’
Sodiun - ppm Na - __:: T
ﬂEIMAﬂ KS: -

CHEMICAL 7 BACTEIDOLOGICAL ANALYSIS OF WATER
WASTE WATEN BOD con  TOC

Source: JICA Study Team
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Table N-2-3-1.10(2) TLaboratory Test on Seawater Sample

A, DAMIAN LABORATORIES

66 Calamba Streed, Lvezon $ity, Piv

P.O. Box 3730, M_aniié
Telephone No, 131,277

FAX {14

Qate Analyzed:

1-0988 (t37)

“Sept.

4,1991 ¢

tippines’

Auatyzed Ly:

Hina D. Bote M ]
taricoa N. Mojica g,
I

Sample Date:

Sept.

3,1991

LABORATORY ANALYSIS REFQRT NO, 6179

Items Determined . ~| SEA WATER) - % ; -
Sampled1 [Samplef2 | Sample3 | Sampleli | Sampled5
P Alkalinity ppm CaCO, -
) tal Alkatinity CaCa, ﬂ_{
Tital Hardlnoee t farn T T T
G tium Hardaess " €aCO, N -
_gaesium Hardness ” CsCO, B R
Chlasides . NaCl _ T
;nriues " £ T 1
Sulfates ' Mz, 5O,
Frmsphates v PO, - B
_ostes < ng, T
N_i(rile; NO, ]
. Si0, _
Totat lron T Fe RS T
R o —e — el
o=J. D_ {5-day) 20°C B.0.D. ]
CnN.D. " C.O8 T
bitiy U T
C—olor APHA T RO,
wuctance Micromho/cm B o T
113! Dissolved Solids ppm CaCd, - o
Swerpended Solids opm 55 270 276 260 286 252
& Carbon Dioxide ppm CaCO;;_—)— I A T )
Sodium nppm Ma - -
1ARKS: Samplef1 - Locx-1idepth =0.30 from sea Led;vough conditien.
Samplef2 -Loc x~1idepth = 1.5)m from sra Yed jrough condition
Sa=plefd -Loc x-Y;depth = 0.30x alove sea bed ;jrough condition
Sampleft -lLoc x-Yi;depth = 1.50m allove sea bed ;rough conditien
SampledS  -Loc x-Hidepth =

1.30nm abbove sea Yed ; calm conditionm

CHEMICAL J BACTERIDLOGICAL ANALYSIS OF WATEH

WASTE

Scurce: JICA Study Team

WATER
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9, These testing resull show the following matters;

1) He&vy siltation is expected in Iloilo and Bacolod from the

result of suspendid load in sea water testing.

2} Movement of sea bed material in Ileoilo is considered small since
the sea bed material is composed of medium sand copose with wave

height and current velosity at site.

3) In the case  of Bacolod, siltaﬁion ig active at -2.5n depth in
all direction. ‘Movement of siltation materiﬁl at -0.4m depth
shoﬁs the prevailling direction from north and south. The
diréction of siltation will be almost the same direction with
current, this wag comfirmed by the results of sand catchment

observation.

10, Further- discussion on this matter is presented in Note A-2-3-4

Siltation Study.
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¥. Subsoil Investipation

1. Subsoil investigation had conducted for structural design in Iloilo

and Bacoclod,

12 Scope of work are as follows:

i) Soil investigation

— Boring number Iloilo 2 - boreholes
(Rotary boring)  Bacolod 4 '~ boreholes

- Standard Penetration Test (SPT)
1.5m interval for edch boreholes
N value and uridisturbed sampling :

~ Undisturbed sampling (thinwall sampling) of soft
cohesive material '

- Laboratory test . :
Specific Gravity, consistency test (L.L., P.L.) Grain
size analysis | _

Sieve test (Disturbed sample)

Sieve and hydro test (Undisturbed sample)
Unconfined compression test {undisturbed sample)
Consolidation test (undisturbed sample)

ii) Sea bed sampling and testing
- Sampling number Tloile 5 - sampleg
_ Bacolod 5 - samples

— Laboratory test
Specific Gravity

Sieve and hydro test (all samples)

iii) S8ea water sampling and testing
- Sampling wnumber
Iloilo ~ 5 samples DBacolod - 5 Bamples

~ Laboratory test

Contents of suspended solid (ss; ppm)

13. The results of test are shown hereunder.
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Figure N-2-3-1.9(2) Bore Hole Log (BH-2 Tloilo)
Source: JICA Study Team
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BORING
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NATICNWIDE ROLL-ON RE
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pare: 872425~ 1991
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i INERA IR
(]
, i FINE TO MEDIVM SAND 134 Pl
] MEBILM . LOOSE i S B
L A o w7 DISITEQGRATED . 1.00 L | | i i N
. 2 shwo MARINE SHELLS. I L1510 W < 5 g O Y } [} : _
2.00 e R - [ i 41 . )
l 2 v : s ! : SRR E E vos g 2:00
E SILTY CLAY W/ SOME ues i e bsled IR . ) a
2 d T sty cLaY A |AMOUNT OF SHELLS & o T i S HrE 2.80
E ] v FINE SAND, E Thyv g { \
_ 3.95 | 198 [P0 - " e 1 ,.-il WEAREE
- 2 S ANDT CLAY § DARK - [sanpy cLAY W/LITTLE mE Aol e Lalelsl 114 SRR 1
] R DROANIC MATTERS _ e 3 V]
P MEDIUM . d I 1 | tE
"] CLAYEY CLAYEY FINE SAMO ., | DENSE 650 . h 1 il ] 1
! SAND ° W/ TRAZO OF MARINE ] .00 It j4139af ) Ly !} | Il
,"a ] f  |SHELL FRAGMEWT _ % ; { : { :
- 7,00 - i \ 1k
LI A i vear | 997 2t e lrlel | E " i { |
I SILT v SAUDY SHT STiEF ; EREERT : | { 5
J§ mewrnee CTSTIeY 30 Hb
b .
280 CLAY SAHDY, SATY SLAY 5 500] 18 |5 }s|s] 1
: STVY Y i ¥ Al - 2] a IRERE!
-3 j 2 o Enes ; ; Ll ;
L,- R CLAYEY SIYS nse d IAREE ARENEE
] SARD A FINE SAND io,50 | IR RAERZAREE
A ¥ ’ s woot 3 fsjelisd gt d Tiay gt
L i.20 F H 11,50 LD I : AN 1
t E Y . 7] 1LT4 psosasop || ' 1.1 I3 1
% 4 i LIGHT | FIME SANDY SILT A RES o BN IR R
3 §111SILTSTONE | ORAY - GEMENTED ] Plagity it
e . L1 . St\_‘STQHE_ o 15.00 .| : 1lvid ARSRE
B 13,40 z.20) J 11 8 ta0lsoredunfoibd 11 1001 ]
|3 BORING END AT I e HENEE
4 13.40 METERS 1l BREN
3 (1 NN
] . phdr il
15 - i i i | i .l
1 E { 1] AEERE!
H- 2 E i : % IV [ : i )-
¥ Pyl gd g
W § } vttt
- EERE H
Ia-j 1 ! 1]l ] 5 Ir
rj NENE } h | ]
J 1 1| | f X
l 19 = thitad vl
B EE 1 1 H i | H
| | ! SEAREE
jo : i El
SEEREEAREE
E g il
] 7 SRERER o
1] t AREEEN
| E iy -
Ly i ] i 1
. IR R P
] i i i
231 Pfiyilgg! !
1) SREEARAREN
. ! .
24 ] th i a1
i b rE Yl
s REEE i
- f ] 1 i I 1
k 1 Plofelrtorit
i SEEER A RaE
J N
| SRR RERENA
o AEEREEIRERAE
k 141t % HERE
- | ‘ . ‘
o ol
.; k i 1 ] { : 1 g
29 NEEEEE
' i b
3 TPl 111
50 - ] § 1 § i
ARREEERERE
Pl e vl 1 SO

Figure N-2-3-1.10(4}

Bore Hole Log

(BH-4 Bacolod)
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Table N-2-3-1.11(1) Summary of Soil Test Result
(BH - 1 Iloilo)}

Jis - A - [ SUMMARY OF SOIL TEST RESULTS REPORT FORM
IR o _
: NaLlOI’!WLdC RoO11-0On ROLL-OFf
PROJECT, Transport Svstem . e LOCATION _Tlailo _Gity .
HOLE NO, Bl-1 SAMPLE NO, 7 g 9 10 11 | .lz'ﬁ_1
DATE . SF_:Dti\.l g&}\&%g%lgé DEP'TH'_M__ 16.00 [11.50 [3.00 . {14.50 j16.00 | 17.50
ReCORDER; _ NP . ARATILES o 10.50] 12.00] 13.50 | 15.00] 16.50/ 18.00
o |SRAVEL {=2000p) % | 1. ¢ 6.7 1 2.5 0.1 1 0.3 0.3
P L e e Y — —] — Lo
SAND { rta-2000p) %
g : s ¥ i 82, 9 | 80.9 |85.2 | 82 87.0 |86.5
z ST A U5 -7ap) o1 16.1 |-12.4 |12.3 | 17.4 |12.7 |13.2
w  lovay (<3 p ) % § i —
I F— - - - —— i
@ [MAX. DIAMETER = _ mmy 2,00 4.76 [4.76 | 2,00 |2.00 2.00
% . -] —— -
S |COEFFICIENT OF UNIFORMITY Ue
[+ - " 1 -
© | COEFFICIENT OF CURVATURE u'e N -
y  [ooun Lo ' WL % | 21.4 T I
x - - e — S
[ |PrasTIC umMiT - wp % | 20.7 : N.P. H.p.
| SRR Ml
gg“ PLASTICITY mD_EX. ip 0.7
g | o 3
CLASS!-| TRIANGULAR CLASSIFICATION CHART
£ ATON
T PLASTICITY  CHART _ o
SPECIFIC GRR‘HTY- OF SOiL PARTICLES Ge | 2:'6-7 7.61 12.67 2.63 12.64 {2.67
'|WATER CONTENT WM %291 | 1g.8 |22.5 |21.9 [22.2 |22.8
gg JWET UNIT WEIGHT vt g/em? B - |
b [VOID RATIO | e
X . N . N -
DEGREE OF SATURATION Sy %
yHCoN - |UNCONFINED kg Am?
FINED | COMPRESSIVE STRENGTH qu
2 g?&*}fﬂﬁ SECANT MOD. ESO ke/cm?
b | TEST  |sENsimviTY mATio ST. - _
T ~ {TESTING CONDITION i
at : i S SR
g | SIRBLE Teonesion ¢ kq/ o]
a1 SHEAR : 3 b
< TEST . [ANGLE OF SHEARING
3 : RESISTANCE @ ° N
4 | Triaxiar | TESTING COROITION 1
hY g?gg’ﬁfs‘ COMESION C kglom® _ .
' g TEST ANGLE OF SHEARING
o : RESISTANCE @ ?
x CONSOLIDATION. PC o2
CONSOLI- PRESSURE: kgrcm M |
DATION |COMPRESSION INDEX Ce
TEST .
S - —
- : — — 1
REMARKS

Source: JICA Study Team
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Table N-2-3-1.11(2) Summary of Soil Test Result

(BH - 1 Iloilo)

SIS - A~ b J SUMMARY OF SOIL. TEST RESULTS REPORT FORM
T " Nationwide Rol}-On RokL-Off o ) o _
PROJECT, _ _ Transpart System Locarion _Xloilo City. ..
HOLE NO. BH-1 SAMPLE NO. | 13 14 ] 15 16 17 RE: B
. . - - , :
[ OATE: o pEpTH, M | 19.0020.50 [22.00[23.50 |25.0026.50
RECORDER: __N.P. Arafiles 19.50 21.00) 22.5( 24.00]25.50 27..00
o |GRAVEL (=2000p}) %1 1.5 | 16.6 D.x{. 0 0:24 0.9
5 [sanp ( ta-2000p) % |g6.6 | 71.8 | 80.3( 86.3 |- 86.2 | 81.0
g (snv (s~74p)  %J1r.9 [ 11.6 | 19:6§ 13.7 | 13.6] 18.1
w  |CLAY (<3 ) %l . _ _ _ _
Mo B | _ _
@ - |MAX. DIAMETER : mm| 4,.76( 9.52 { 2.00] 0.84 | 2.00]4.76
= K N . g
4 |COEFFICIENT OF UNIFORMITY. Ue
o . 7
G FCOEFFICIENT OF CURVATURE U's , _
5 ~fuiauie LimiT Wi % 17.7 18.4 |
2 [PLASTIC LiMiT W % 12,6 |'14.5
£ [PLASTICITY INDEX Ip 5.1 1 3.9
o _
8 . _ -
CLASSI-| TRIANGULAR CLASSIFICATION CHART 1 ,
F I ATIOH|—————" _ ]
PLASTICITY CHART : N B N
SPECIFIC GRAVITY OF SOIL. PARTICLES Gs ‘2069 | 270 | 2.64] 2.71 ] 2.56 |'2.61 |
WATER CONTENT W %|20.9. | 18.0 | 20.5] 25:0 | 20.6|22.7
-J - o o ————rma—ad
ZW |WET UNIT WEIGHT ! g/em3|
2
5!‘7, VOID RATIO _ e
DEGREE OF SATURATION Sr Y%
L — _
UNCON - |UMCONFINED _ kgAm?
FINED | COMPRESSIVE STRENGTH qu n
COMPRES p
2 lsion SECANT MoOD. £SO ky/em
B |[veEsT  |sewsuwry RATIO sT.
g TESTING CONDITION
SINGLE
5 SHEAR |COMESION ¢ kg/e
S | TEST  [ANGLE OF SHEARING
[+ - - JRESISTANCE Q . o
3 tRiAwiaL| TESTING CoONDITION
COMPHES- 3
S e COHESION € Kolem
P TEST ANGLE OF SHEARING
S ot RESISTANCE @ °
¥ CONSOLIDATION PC '_2
CONSOLI~ PRESSURE Ko/em L
OATION lcomPRESSION 1HOEX €c
TEST.
p——
REMARKS | -

Source: JICA Study Tean
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Table N-2-3-1.11{3) Bummary of Soil Test Result
(BH -~ 1 Tloilo)

JIg - Al : I SUMMARY OF SOIL TEST RESULTS ‘ REPORT FORM
Nationwide Roll-On Roll-Off ' o - 7
PROJECT, u__'__:Iin:auspQr_t_ﬁg,Ls;tﬂrh : LocATion  Iloilo City
HQLE NG. - BH- l . SAMPLE NO. 19 20 21
DATE . 1991 28.0¢ |29.50 | 31.00] |
-—SﬂLlL DEPTH, M .
AECORDER: NP, Arafiles 28.50] 29.88 31.4]
o [GRAVEL . (:>2000p) Y% 3.2 4.1 2.0
.52 SAND ‘ “{ Fa~-z000p) % | G933 85.2 | 84.1 1 :
- P : . - -1
% SILT . (5-74y) | 3.5 [10.7 |13.9
w  {CLAY (<3 p ) %
™~ - - —
& MAX . DIAMETER mmi4.76 |4.76 2.00
4 . - — - VN N IE—
o [COEFFICIENT : OF UNIFORMITY Me {1 3.07 [5.71
x b ——— - - T
© | COEFFICIENT OF CURVATURE Veli1.50 i2.06
% |UIQUID LIMIT wi % '
z : . — — et
ju PLASTIC LiMIT  Wp Y| N.p.
2 euasticivy moe:x iy '
& T - "’“‘"‘.'_"‘I
| 8. _ . ) .
CLASSt FTR[ANGULAR CLASSIFICATION CHART
FICATION] — = : :
PUASTICITY CHART _ _
SPEC!F!_C GRAVITY OF SOIL PARTICLES 63 2.56 | 2.64 |2.65
WATER CONTENT . ' W %l132.5 [ 20.6 120.9
SW.IWET UNIT WEIGHT yt g/em3
£L [voib rATIO | i
=< Y . 2
z > ]
‘| PEGREE OFSATuaAﬂON Sr Yo
—_—]
UNCON - UNG)NF]NED a&m_
© lpinep  |COMPRESSIVE STRENGTH qu
o || COMPRES{SECANT MOD. EX0 kg/em?
3 lsion. o : I
b |vesT [seNsitvmy RATIO ST. L
s I TESTHG CONDITION
W S Rk _
Q | SINBLE Teohesion ¢ kg/emd
£ I TESY ANGLE OF SHEARING
S| RESISTANCE . D o S Ea—
2 [Trianar] TESTING c_pnﬂmq« -
o | COMPRES-TconEsION € ko/r:m 2 : :
> sSiod - : AR SR SN NN R SV S S—
% JYEST [ANGLE OF SHEARING
§ RESISTANGE g = °
> CONSOLIDATION .¢C J
= URE k
cosoL-|PRESSURE g/em”
‘DATION [COMPRESSION INDEX Cec
TEST N E S
I L ;
o 1 |
REMARKS

Source: JICA Stﬁdy Teamn
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Table N-2-3-1,171(4)

(BH - 2 Iloila)

Summary of Soil Test Result

JIg < A - SUMMARY OF SOIL TEST RESULTS r REPORT - FORM
- Nationwide Roll-On Roll- Off . ) ) ’
PROJECT, 'l‘ranqnnrf’ Syatem LOCATEO'N; Iloilo City
HOLE NO, BH~2 SAMPLE . NO. 1 2 -3 4 1 s 6
DATE: gapt. 18, 1991 1.00 }2.50 [4.00 }5.50 | 7.80 | B.S0
Cccona B L e P M 7 0| 300 d.50] é.00 | 7.50] 5.00
@ |GRAVEL ‘>2900P’ %l 23.7 | 12.7 [20.8 |23.8 | o0.6- ] 21.7
2 [sANp (ra-zoooy) % |ga.7 | so.8|71.8 |69.8 [83.5 | 68.8
“5‘ SILT (5=-74y) %l 7.6 6.5 7.4 | 6.4 | 15. 9.5
— . S - . o —
w |CLAY (s p ) Y. _
N - . : — — — .
& (MAX. DIAMETER ~mmig 52 | 4,76 §9.52 52 | 4 9.52
z — : T ;
<« |COEFFICIENT OF UNIFORMITY Ue | 5,36 6.70 }.7.72 4. . 5.80
y ; . ; .
el COEFFICIENT OF CURVATRE e .09 1.2% bio1a lolee 0.99
% fuguio Live we % B '
¥ JE— —
p |PLASTIC LIMIT wWp %
2 [PLASTICITY INDEX lp B
CLASSH| TRIANGULAR - CLASSIFICATION CHART
F PLASTICITY CHART _ _
SPECIFIC GRAVITY OF SOIL PARTICLES 6+ | 2.67 | 2.68 [2.64 | 2.68 | 2.68 | .2.64"
WATER CONTENT - W %|14.0 | 15.1 |15.0 | 15.6 {22.0 |.14.3 |
-3 - - - - - — ~
grj WET URIT WEIGHT yt efemd
;g vOID RATIO . a
R . :
DEGREE OF SATURATION Sr %
. UNCON - |UNCONRINED kghm?
. IFINED {COMPRESSIVE. STRENGTH. qu.
COMPRESH
B |SoNPRESI SECANT MoD. £50 ky/em? . |
R [TEST [SENSITIVITY RATIO ST. N
;'::3 YESTHG CONDITION B | T
SINGLE [ - e —
3 SIMe-E Tconesion ¢ kg/ e ]
£ | TEST [AMGLE OF SHEARMS
] RESISTANCE P °
4 {TriaxaL|{ TESTING COMDITION
3 |compres-fconesion © ke/em2
§ SION — L. N
4 |TEST |ANGLE OF SHEARING
g 1 RESISTANCE @ °.
= CONSOLIDATION ~ PC 2 T
consoLi-|FRESSURE kg/m
DATION {COMPRESSION INDEX Co
TEST |- - 5
REMARKS @
| S — ——
Source: JICA Study Team
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Table N-2-3-1.11(5) Summary of Soil Test Result
(BH - 2 Iloilo)

JIg - A - - SUMMARY OF SOIL TEST. RESULYS l REPORT FORM T
Nationwide Roll-On Roll-Off B
PROJECT, ____ ~ Transport System Location . Lloilo City
HOLE NO.  BH-2 SAMPLE No. | 7 8 9 10 11 5"
{PATE. gept. 18, 1991 pepyy, M [10-00 §11.50{13.00 |'14.50[16.00 |27.50
RECORDER® ___N_P. Arafiles_ . 16.50{ 12.0¢ 13.50| 15.04 16.50( 18.00
o |GRAVEL ~ {=>2000p) % | 23.3 |14.6 | 4.4 ] 1.0 0.7 | 0.2
¥ |sano (74-2000p) % | 66.4 |68.1 | 85.6 |79.3 | 85.2 | 85.7
§ SILT R - e £ 573 %] 10.3 |17.3 | 10.0 |18.8 | 14.1 | 14.1
wr  |CLAY . teSsp) % - I~
™~
& - |MAX. DIAMETER maig 531952 | 4.76 ]2.00 | 2.00 | 2.00
5 COEFFICIENT OF - UNIFORMITY Ue | 7.12 4.05 6.04
= . - - - 3 -
@ [COEFFICIENT OF. CURVATURE - Vel 1.48 198 T
n {uaeue L ' WL % |
=z [ c ‘ - S8 e
_ 5 PLASTIC LIMIT Wp % |
% [PLASTICITY WDEX 1p
CLASSH-| TRIANGULAR. CLASSIFICATION CHART |
¥ . - - -
IPLAST‘CITY CHART _ _
SPECIFIC GRAVITY OF SOIL PARTICLES  Ge 2.67 12.66 | 2.62 12.62 1 2.61 1 2.54
_ WATER CONTENT W %] 15.7 [16.6 ) 19.8 |19.8 | 19.9 | 24.4
1
grj WET URIT WEIGHT yt 9/em?
=X - - —
Eg;, YOID RATIO s
|DEGREE OF SATURATION  ~ sr %
UNCON - |UNCONFIRED Kghme
le'lHNED COMPRESSIVE STRENGTH qu
COMPRES{seCANT MOD. E50  k¢/em?”
8 [sion el _ |
B |Test  [sewsiviry maTio 3T
: § ' TESTING CONDITION.
{ | 3WSLE Icopesion ¢ : kg/ cm
- X | sHEAR _ o
€ |TEST  [ANGLE OF SHEARING
S RESISTAMCE ? o
o rhaa| TESTING CONDITION
3 g?oﬂrfﬁfﬁ' COHESION C Refem 2
d |TEST - |ANGLE OF SHEARING
i RESISTANCE @ o ~
> CONSOLIDATION  PC 2
cotsov-|TRESSURE  wglm )
DATION |COMPRESSION INDEX Co _
TEST - - _ -
_

REMARKS |

Sourcet JICA S%udy Team
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Table N-2-3-1.11(6)

Summary of Soil Test Result
(B - 2 Tloilo)

Jis - A - | SUMMARY OF SOfl. TEST RESULTS T REPORT FORM
Mationwide Roll-On Roll-Off - T
PROJCT, ____Transport System Locavion . T1oilo City
HOLE NO. BH - 2 SAMPLE NO. | 13 1 13} 15 | 18 17 1 s
OATE . Sept, 18, 1391 PEPTH . M 19.00 {20.50 |22.00 [ 23.50{25.00 [26.50
RECORDER . : o ©19.50 21.00] 22.50[ 24.04 25.43! 26.93
o |GRAVEL t»2000p) % | 0.1 1.1 | 4.6 6.3 4.1 8.2
£ [sawo { TA-2000p) % |83,9 | 85.4 | 83.4 [ 81.7 ['79.8 | 79.2
g SILT {3-74p) %l|i16.0 | 13.5 | 12.0 [12.0 | 15.4 | 12.6
w  |CLAY Lws p ) Yo B '
f =2 X _ )
@ {MAX. DIAMETER : mm| 2.00]2.00 | 4.76 | 4.76) 4.76 | 4.76 -
e ‘ | _ o _ E
COEFFICIENT OF UNIFORMITY Ue 7.5 .80 :
E _ _ , ] 6.90 d ]
©  [COEFFICIENT OF CURVATURE u'e 2.31 2.91
% [Lieue v wL % -
-z > -
E PLASTIC LIMIT wp % i
% PLASTICITY INDEX Ip |
CLASSH| TRIANGULAR CLASSKICATION CHART
F _
b 'ipusncm CHART
BPECIFIC GRAVITY OF SOIL PARTICLES Gs 2.56 2.63] 2.62 | 2.66 | 2.66" | 2.62
| |waTer conTeNT W %[20.7 {21.6 |22.0 |17.7 ]'19.0 | 16.0
gtg WET UMIT WEIGHT vt g/emd '
;E ¥OID RATIO 8
x
DEGREE OF SATURATION st %
uncoN - JUHOONFINED kgAm2
FINED | COMPRESSIVE STRENGTH “au N
: g?‘;‘g’n SECANT MOD. ESD ke/cm? :
g TEST  |SENSITIVITY :RATIO,  ST.
- 4
TESTING. CONKHTION
g SINGLE |mmres '
g SHEAR |COHESIN € LT
£ | TEST [ANGLE OF SHEARM®
G RESISTANCE 3 e
ot {rriaxar| TESTING CONDITION B _
3 g?é‘:m COMESION C kelem2
? TEST [ANGLE OF SHEARING
d RESISTANCE @ °
> CONSOLIOATION  BC " K
consoLi-{PRESSURE kglm® |
DATION {COMPRESSION INDEX Ce
TEST - -
. .. -
“‘ a
REMARKS

Source: JICA Study Team
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Table N-2-3-1.11(7)

Summary of Soil Test Result

(BH - 2 Tloilo)

JI8. - A~ |

SUMMARY OF SOIL TEST RESULTYS

Hationwide noll—on Holl-0fF

REPORT FORM

Pmc"f, - "‘:‘rr{nsport SyStem LOCATION 110.‘110 Cit"‘
HOLE NO. BH-2 SAMPLE NO, 19 -
DATE m,_ﬁﬁ.pi_,,lB*ML_,M DEPTH, M 27. 50 :
RECORDER, __N.P.. ARAFILES . 27,94
o | |BRAVEL (=2000p) % | 10.3
g SAND . { 742000y ) % | 73,3 ' T
g SILT (5 - 74p) %1 16.4
w {CLAY K <59 ) %l i
B N | 4 S —
o MAX . mAMETER mm)| 4.756 _
x= - - S |2
b cosmmzm "OF  UNIFORMITY Ue ,
© " [COEFFICIENT OF CURVATURE u'c a
A ~ y . .
% |ueuip umit WL %
x — . —= —]
I PLASTIC LIMIT wr %
2 |pLAsTicY INDEX 1p
x —e b ]
| 8 . . .
CL ASSI-| TRIANGULAR CLASSIFICATION CHART
FIC AN -
- PLASTICITY CHART
SPECIFIC BRAVITY OF SOIL PARTICLES @i 2.64 .
WATER CONTERT W %1 15.5
o } -
Py 3
F WET UNIT WEIGHT yt glem |
Eg VOID RATIO _ @
DEGREE OF SATURATION Sr %J N
UNCON - UNOCONEINE D Kodm2
FINED | COMPRESSIVE smsr«;m qu . |
) g?‘;ﬁ’ﬁf& SECANT MOD. E80  ky/em?®
g-' TEST  [SEMSITIVITY RATIO ST
o _ TESTMG CONDITION -
I... . .
g | SMELE Tconesion ¢ kg/ em?i :
= | SHEAR .
< [ TEST ANGLE OF SHEARING
S RESISTANCE P ¢ 1
4 triaxaL| TESTING TONDITION . : -
g g?(;ﬁ’ﬁfs COHESION C kg/em
g,_, 1 TEST [ANGLE OF SHEARIHG
] - |RESISTANCE g -
x [ COMSOUIDATION  PC o
CONSOLI~ PRESSURE _ kg/em a
DATION |COMPRESBION INDEX Cc
TEST :
o
3 : . _— b .
REMARKS &

Source: JICA Study Team
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Table N-2-3-1,12{1) Summary of Soil Test Result
(BH - 1 Bacolod)

WIS -~ A - : SUMMARY OF SOIL TEST RESULTS " REPORT FORM

NATIONWIDE ROLL-ON ROLL-OFF
PROJECT, TRANSFCRT SYSTEM DEVELOPMENT

LOCATION

‘Bacolod : Ciiy .

HOLE NO. @H- 1 . SAMPLE NO. { L2 = | a 8 e
DATE 8 - 29- -9l DEPTH . M 0.00 t.o5 2.5% 4.05 5.55 .} 7.05
RECORDER: : ! 0. 45 150 3.00 4.50 800 7.50
« |GRAVEL (==2000p) % | 20 50 | 3.0 -~ Lo - 80
©v - . - —
> |SAND { 74-2000p) % | ;70 15.0 80. O B3.0 86.0 '] 76.0
z [sur {5~ 74y %] si.o [ 80 li7o 7o | 1o 5.0
w  |eilay ety ) % | ' o
¢ |MAX. DIAMETER mmio 84 200 |o.84 }|‘0.84 | -200 | .4.7s
z‘ - -
< |COEFFICIENT OF UNIFORMITY Ue — - — {00 4.0 -
@ i . . .
@ COEFFICIENT OF CURVATURE U'e - - — 2.0 1.0 =
5 LIQuiD LMIT WL % | e9.0 | &80 e T - —
=
[ {PLASTIC LIMIT' Wp % | 31.0 3.0 f NP Ne 13 Ne
2 [PLASTICITY INDEX “1p . | 380 | .0 - BANY . -
@ .
8 ' :
CLASSI-| TRIANGULAR CLASSIFICATION CHART on e | osm SH s | sm
FICATICN —
PLASTICITY CHART - - . 1
SPECIFIC GRAVITY OF SOIL PARTICLES Gs 272 269 | 269 270 | 2.61°} 2.80
L WATER CONTENT w % 13r0 | 1110 30.0 5.0 .3t.0 | 250
%E WET UNIT WEIGHT y! 9/emd '
E{,—, VOID RATIO - e
CEGREE OF SATURATION Sr %
UNCON - UNGCONFINED : kg&mz
FiNEp | COMPRESSIVE STRENGTH qu
COMPRES sp 2
! sion = SECART MOD. E50 kg/om
b |TEST  [sEmsmmviry RaTio - ST
;ﬁ TESTING CONDITION
3 SINGLE -
é Sk [ conEsion ¢ kg/emd)
< TEST [ ANGLE OF SHLARING .
o RESISTANCE P o
g TRiAxiaL | TESTING CONDITION -
J COMPRES-[ 0o O 2
R Mo COHESI AN c kg/em
X ITEST [ANGLE OF SHEARING
S RESISTANCE' Q- ¢
= CONSOLIDATION  PC s
CONSOLF_PRESSURE ko/em |
DATION JCOMPRESSION INDEX Cec _
TEST | ..
A i
_ T
REMARKS : E—

Source: JICA Study Team
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Table N-2-3-1.12(2)

Summary of Soil Test Result
(BH ~ 1 Bacolod)

JIS - A~

SUMMARY OF

SOIL TEST RESULYS

REPORT FORM

NATIONWIDE ROLL-ON ROLL-QFF

PROJECT, _TRANSPCRT SYSTEM DEVELOPMENT Locaiﬁlo& Bocolod Clty
HOLE”NO. BH — . SAMPLE NO. 7 8 9 10 11 12
DATE ! 8 - 29 — 9| DEPTH, M 8.55 |10.05 | 11.55 1305 | 14.55 16 .06
‘RECORDER - 2.00 |10.5%0 |12p0 13.50 | 15.00 16.50
v |GRAVEL A=2000p) % ag - o 2.0 5.0 20
“vi — [5) "
E SAND 0 74-2000p ) % g5, 840 | 880 70 | 580 46.0
% SILY . {5 -74p) Yol 130 | 180 1.0 22.0 | 28.0 52,0
us CLAY (<5 1) %
z MAX. DIAMETER _ mm . 200 [0.84 2.00 | 2.00 476 2.00
‘;I:' COEFFICIENT OF UNIFORMITY Ve | 4.0 o 6.00 5.0 — ~
© | COEFFICIENT OF CURVATURE Vel 1.0 - 2.00 ‘| 1.0 - _
> o, ;
5 !T.IQUID LIMIT wL % - — - 32.0 42.0 6LO
{2 IPLASTIC wMiT Wp % | wp Np He 290 250 32.0
T
3 PLASTICITY INDEX Lp - - - 30 17.0 28.0
8- :
CLASSI-| TRIANGULAR CLASSIFICATION CHART SM SM SP-SM | SM SC -MH
FICATICN
JPLASTIC!TY CHART
SPECIFIC GRAVITY OF SOIL PARTICLES . 6s. 2,60 2 74 2.64 5 71 2. 67 2 70
. WATER CONTENT W %] 270 23.0 22.0 23.0 250 a0
%E WET UNIT WEIGHT Tyt g9/emd
5;; voID RATIO o e _
DEGREE' OF SATURATION Sr %
UNCON - |UNCONFINED _ kgkm?
FINED |COMPRESSIVE STRENGTH qu
COMPRES 2
A | STy VESISECANT MOD. E50 kg/em
B |TEST  ISENSITVITY RATIO ST.
g- TESTING CONDITION
SINGLE ' Py B
3_ SHEAR | COHESION ¢ g/ em N
2 TesT ANGLE OF SHEARING
G : | RES1STANCE 2 °
. TRiAKiAL] TESTING CONDITION
& | COMPRES-|COMESION. C ko/em 2
x - |SIOH ‘
3 |TEST -{ANGLE OF SHEARING
3] " |RESISTANGE @ ¢
- " |CONSOLIDATION PC 2
CONSOLI- PRESSURE kg/cm i
DATION . [COMPRESSION INDEX Ce
TEST :
REMARKS |

S.oufce:' JTICA Study Team




Table N-2-3-1.12(3)}

{(BH - 1 Bacclod}

Summary of Soil Test Result

Source: JICA Study Tean
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JIS - A - ‘ SUMMARY OF SOIL TEST RESULTS REPORT FORM ™
R : - _
NATIONWIDE ROLL-ON ROLI-OFF B o
PROJECT, _ TRANSPORT SYSTEM UEVELOPMENT LOCATION Bacelod Cliy .
HOLE NO. g - i SAMPLE NO. | 13 e las.
DATE . 8 — 29 -~ ol DEPTH, M 17.55 | 1306 . | 20.55.
RECORDER: . : : 18,00 te.50 | 21.00 8 ‘]
o |GRAVEL A=2000p) % | 2.0 | — 29.0
g SAND ’ { 74-20001) % 85.0 /30 530
3 [suT (5~ 74p) Yo| 230 | 170 | 170
w o |cLay (< p ) %
™ — - - —
& MAX . DIAMETER mm] 4 g 4.76 4.76
Z -
« JCOEFFICIENT OF UNIFORMITY e | 1op0 - ~
o -
© | COEFFICIENT OF CURVATURE uel 2.0 — —
% {LIQUID LIMIT ' WL % | 30 - - R
= - e = o ~
= PLASTIL LIMIT YWp o 28.0 NP N
T
2 [PLASTICITY INDEX ip 3.0 - _
z | : :
8. _ :
CLASSI-I TRIANGULAR CLASSIFICATION CHART SM SM sM
FICATICH : :
PLASTICITY GHART
SPECIFIC GRAVITY OF SOIL PARTICLES  Gs . 2.69 | 2.65 |
WATER CONTENT W %[ 270 270  43.0
, L
gg WET UNIT WEIGHT yt 9/cmd
Es;, V¥OID RATIO : 8 |
DEGREE OF SATURATION sr %
UNCON - |UNCONFINED kg hm<
¢; |COMPRES|SECANT MOD. E5O kg/em®
o  lgion :
f; |TEST [SENSITVITY RATIO ST.
g TESTMG CONDITION
SINGLE
g SHEAR |COHESION C w9/ omr
< | TEST ANGLE OF SHEARING -
G RESISTANCE 1) °
2 | TRiaxaL TESTING CONDITION |
S SRt |CuHESION T vodom 2 i
< |7EST [ANGLE COF SHEARING
g RESISTANCE Y ° ——
= COHSTUUIDATION  pC >
coNsoL-|FRESSURE kg/cm s
DATION |COMPRESSION INDEX Co
TEST —— -
T ‘*“"——. "‘E'
REMARKS °




Table N-2-3-1.12(4) Summary of Soil Test Result
(BH ~ 2 Bocolod)

JIS ~ A =] SUMMARY OF S0IL TEST RESULTS _‘ REPORT FORM
NATIONWIDE ROLL-ON ROLL-OFF o
PROJECT, _TRANSPDRT SYSZEM DEVELOPMENT LOCATION __ Buwlod ity
HOLE NO. . PBH-2 SAMPLE No. | | 2 3 UDS-1 4 ﬁ[ %
DATE.. . 8- 3 - gi DEPTH, M 0.00 | l.os .55 -1 3,48 4.05 5.55
RECORDER: .. . 0,45 150 3.00 3.16 4.5 5. 00
& |GRAVEL o (=220004) % 4o - - - —_ -
> |SAND _ ( 74-2000p) %, 84D 240 67.0 | 684.0 29.0
O P ; : - -
3‘: .-.‘:HLI' . ( 5 "74}]) 0/6 290 5.0 76.0 33.0 IS0 71.0
W {CLAY - N % ]
@ |MAX. DIAMETER | : mm 2 00 | ©.84 0.42 .18 |o0.a4 0.84
= - - : _—
g COEFFICIENT OF - UNIFORMITY Ue - =
| COEFFICIENT OF CURVATURE u'e - -
& |Laup LT ' WL % | 33.0 6.0 | a2 | 390 65.0
2 IPLASTIC LIMIT - ‘ Wp % | >0 Y 290 300 | 2%.0 31.0
oy T
@ PLASTICITY INDEX Lp 7. 0 - 29 0 120 10.0 34.0
8 e
CLASS{-| TRIANGULAR ' CLASSIFICATION CHART sm ] sm | cu s SM cH
FICATICH[- _
| IPLASTK_:!TY CHART A _
SPECIFIC GRAYITY OF SOIL PARTICLES = Gs 266 2.65 2.7 2.63 2.70 | 2.74
WATER CONTENT W %| 70 410 | s57.0 | 80 | 350 3.0
- ; 2 —
g%‘ hWETVUNIT WEIGHT yt gfemd
Bt {voib RATIO )
=t .
DEGREE - OF SATURATION st %
UNCON - |UNCOHRANED | kghmZ .lo.2s8s
FINED |COMPRESSIVE STRENGTH qu 03425 B
@ |SOMPRES|SECANT MOD. £50  ky/em? 39
5 |TEST  isEnsitviTy RaTiO ST,
T — ' : SIS (ST IS o0
i | TESTING. CONDITION _ - o aee | destn | som®
r—.— .
¢ SINGLE
ﬁ SHEAR. | ConESION ¢ ka/em ]
< | TEST :
8 SHEAR STRESS (t/sqm.) : .50 Lso | 2.0
ot [ TriaxiaL| TESTING CONDITION
8 gﬂ;ﬂNPRE;' COHESION ¢ Ckglem@
2 | TEST [ANGLE OF SHEARING
G- |RESISTANCE @ °
x ~|CONSOLIDATION - 'PC p 2 3.90
eonsoLi-|PRESSURE . g/em ‘
DATION |COMPRESSION [MDEX Co 0.3 3 N
TEST - - :
REMARKS

Source: JICA Study Team
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Table N-2-3-1.12(5) Summary of Soil Test Result

(BH -

2 Boecolod)

JIS - A - |

SUMMARY OF SOIL TEST RESULTS

REPORT FORM

J NATIONWIDE. ROLL-ON ROLL-OFF
PROJECT, __TRANSPORT SYSTEM, DEVELOPMENT

LOCATION ___Bocoled Clty

HOLE NO. !H_” 2 SAMPLE NO. 6 T+ 1 s o o T
| DATE... B — 3 -- gl DEPTH. M 708 | 835 | 10,05 .55 |tz os 14,88
. ) . .

REGORDER - — _ St 7.50 2.00 10.50 12,00. {13.50 |i5.00
n  |GRAVEL {=2000p) % | s o | 4.0 70 | e | 30 6.0
Loz
> [sAND { 74~2000p) % | (50 | 200 | 250 5.0 | 190|270
< ; - E—
2 [suT {5-7ay) %l 160 w0 68.0 68.0 8.0 67.0
w  |CLAY L% p ) % -] '
N N
[ MAX. DIAMETER men 4,76 4.76 2.00 2.00 2.00 2.00
= .
= . |COEEFICIENT OF UNIFORMITY Ve .

o - 7 - W

© | COEFFICIENT OF CURVATURE u'e -

7 JuiQuip LiMIT wL % | 7o | 700 6.0 62.0 750 4.0

= T .

o {PLASTIC LIMIT Wp % | 300 .0 .0 31.0 32.0 30.0

(5] =, S

g:, PLASTICITY INDEX o 41.0 Q.0 31,0 N0 43,0 34,0

8 ' o .
CLASSI-] TRIANGULAR CLASSIFICATION CHART Cit CH “CH cH CH CH
FICANON—— — : :
_ PLASTICITY CHART _
SPECIFIC GRAVITY £F SOiL PARTICLES Gs 2.73 270 - 2.69 2 .70 2 69 ’ 2,72

WATER CONTENT W %] 3ro 3.0 7.0 550 B7.0 73.0

- -
gg WET UNIT WEIGHT v g/em3
Lh [voio wmavio 8
x

DEGREE OF SATURATION Sr Yo
UNCON - |UNCONFINED kgAm<
FINEp |COMPRESSIVE STRENGTH "qu
COMPRES| SECANT MaD. E80 kg/lem®
3 |sion
[ |TEST  [SENSITVITY RATIO ST. _
o - - e 4,95 -
ui TESTING CONDITION I T et e
SINGLE T ka. " i :
3 SHEAR |COHESION © Ko/ e
< | TEST -
x | SHEZR STRESS {1/sa.m) 310 2.70 3.75
J TR}AX-[ALLIEST}NG CONDITION
O |COMPRES-ICOHESION C kp/em 2
z |[stoNM | o
g TEST ANGLE OF SHEARING
g RESISTANCE Q@ e
= CONSOLIDATION  PC 2
consoLl-|PRESSURE kglem |
DATION {COMPRESSION INDEX Cec
TEST : |
- — —
REMARKS |
S

. Spurce: JICA Study Team



Table N-2-3.1.12(6)

Summary of Soil Test Result
{BH -~ 3 Bacolod)

JIS - A- | l

| .
NATIONWIDE ROLL-ON ROLL-OFF

PROJECT, TRANSPORT SYSTEM . DEVEL OPMENT

SUMMARY OF SO, TEST RESULTS

REPORY  FORM

_LOGATION BAGOLOD City

HOLE RO. pgy- g SAMPLE NO. i 2 3 ws-1 4 ups -2
| OATE! 8:-1-91 ¢ DEPTH. M 0.00- | LOS- | 2.55- | 3.00 4.05- | 4.855
| RECOROER E. N. MANAOG ’ Q.45 L 50 3.00 3. 45 4.50 5.00

GRAVEL 9 ' :

2 SRAVE (=20009) % | 556 | 200 | 400 | 3.00 6.00 -

. SAND - ° . i
:{,‘ L7a-2000p) %| 56 | 730 | 270 52.0 | 450 i2.0

-q- - q .

z (ST (5-74p) %l 50 70 620 | 450 | aso | smso
ut CLAY (=5 p) %

[ o —. -

o - AX . { . y

@ MAX D“’_'METER mm | 476 | 478 | 200 | o502 200 | 200
< . |COEFFICIENT OF UNIFORMITY ue | g, o 6. 0 5.0 - 5.0 -
ol - . '

© | COEFFICIENT OF CURVATURE Ve | 4 o o | Lo - Lo -
§ LIQUID LEAIT wL %t o - sl 50 75 75
B |PLASTIC LIMIT Wp % | wp NP 10 40 32 29
1% ~

g‘ PL"\STICIITY INDE X Ip - - 31 20 40 a6
8 ' _

FICATION|=~ - ' i C_ |3
TV PLASTICITY CHART .

SPECIFIC GRAVITY OF S0IL PARTICLES Ga 2. 56 264 2 89 o 67 2786 2.65
. |WATER CONTENT W %| 230 | 240 | 430 | 74.0 | sa.0 | 820
S B i F 3
gr WET UNIT WEIGHT y! ofem 1573 las
b :
<0 YOID RATIO : e 2. 0244 2319

o DEGREE OF SATURATION Sr Yo 9 7.01 93. 88

UNCON - |UHCONFINED ___kgkm? : :
FINED - COMPRESSIVE STRENGTH qu slumpy siumpy.

Q g?{ﬂfﬂﬁ SECANT MOD. E30  kg/em?

B |TEST  [SENSITVITY RATIO ST. .

;?fj _ TESTING CONDITION 3503 F01a1 365350 [ar SETT OIS G0 5T
SINGLE

g SHEAR | COHESION ¢ kg/car] 7

ot TEST ) Undisprbed: [Undisturbed:  [Undisturbed | Lhdisturbed
x |- SWEAR STRESS (1 /sq. m.) ﬂ..r.i;:';?mo rematig: 0.30[Rerouiaed 00 [Rraiiged:0.60)

2 | raavad TESTING CONDITION _

O | COMPRES-fCoESION © kgfem?

x SIORN -

= TEST ANGLE OF SHEARING

S RESISTANCE @ ° !

E JCONSOLIDATION - PG J ;

. - [ 3.0 2.70 ]

CONSOLL- PRESSUR!-. ko/em 4
DATION |COMPRESSION iNDEX Ce i
DAL _ N ol 0.33 .06

. 1
REMARKS :

Sourcet JICA Study Tean

—199 —



Table N-2-3-1.12(7) Summary of Soil Test Result
(BH - 3 Bacolod)

JIS - A - | SUMMARY OF SOI. TEST RESULTYS - REPORT FORM -
HATIONWIDE ROLL -OM  ROLL -~ OFF _ : N
PROJECT, _TRANSPORT _SYSTEM DEVELOPMERT LOCATION __ BACOLOD  CITY
HOLE &D. BH-3 SAMPLE NO. | g N N s 4 1o
DATE . B- - 91 DEPTH, M | 5.55-| 7.05~} 855 ~|1005 ~ [11.55 - | 4306 -
RECORDER: _E.N. MANAOG i 6.00 7.50 | 9.00 10.50 {1z2.00 1350
o |GRAVEL : $:=2000p} | 400 | 160 [ 3.00 700 | - 2.00 -
g Py ; - - :
no (SAND : 1 74-20004) % | 550 | ya00 |16.0 | €20 | 400 380
%‘ SILT (5-74y) Y| 400 850 | 81,0 | 2860 | &do0 60.0
w  |CLAY {<5 p ) Yo ' '
™ . . g B IR |
@ |MAX. DIAMETER , mm| 300 | 2.00 | 200 | 476 | 084 [ 47e
§ COEFFICIENT OF UNIFORMITY | Ue 5.0 - _ A 50 S 7.0
. ] - B .
© | COEFFICIENT OF CURVATURE Vel o . B ‘a0 <ot o
5 |Llevio LM WL % | 4s 6t | &0 | 33 | 58 | 56 ' |
[ |PLASTIC LIMIT . Wp % | 2¢ 32 3 29 ‘35 Ty
o1 . . 7 . B
8 | _ _ '
CLASSI-| TRIANGULAR CLASSIFICATION CHART se  MH VT e “MH C MR
FICATICN : :
L PLASTICITY CHART _
| SPECIFIC GRAVITY OF SOIL PARTICLES 63 2:68 2.67 | 2.89 | 266 | 268 | 2.68
g - - PRI - N T
|, |WATER CONTENT W _%}eso | 610 | 54.0 | 220 | 63.0 | 5890
< WET UNIT WEIGHT t g/em3 : o :
! o/ .
&5 VOID RATIO e S
DEGREE OF SATURATION Sr Yo
T UNGot - |UNCONFINED kg AmZ _ ) I
FINED |COMPRESSIVE STRENGTH qu :
9 2?{;""“""3’ SECANT MOD. £50D kg/cm?
B lTEST  [SENSITIVITY RATIO ST.
17} . .
i TESTING CONDITION ot B15-830 ot 830~ 345
— sINGLE = / mz m. depliv m. depth
g SHEAR”COHES{O{\! C kg/e _ )
P TEST A " K Undistubed {Undisturbed |
X ; L 200 .| 2.0
A SHEAR : 'STRESS (1 /sq. m.) | 200 ) 210 o1
2 |TriaxiaL TESTING CONDITION
1S3 COMPRES- COH 0 ( 2
S |Son DHESION ko/em ]
$ iTEsT ANGLE OF SHEARING
9 RESISTANCE @ °
= CONSOLIDATION PC >
consor-|PRESSURE kg/em
DATION  |COMPRESSION INDEX Cc .
TESY -
1
| REMARKS

Source: JICA Study Team
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Table N-2-3-1.12(8) Summary of Soil Test Result

(BH - 3 Bacolod)

WIS - A-

NATIONWIDE ROLL-ON  ROLL - OFF
PROJECT, TRANSPORT SYSTEM _DEVELGPMENT

SUMMARY OF SOIL TESY RESULTS

l REPORT FORM

LOCATION BACOLOD CiTY
::TL; NO.‘ BH -3 _ SAMPLE 'NO. " 12 ' 4 | 5 6
DATE! 81~ 9i
_ _ DEPTH . M 14.58 18.05 1255 lis.0o5 | 2055 22 .05
~onroen- . E-N.MANAGG . d ' :
RECORDER . : ] 15.00 1€.50 11.00 | im.50 2100 22.50
: - |BRAVEL (==2000p ) %
f‘,“; — ( P) o; - oo [ 700 | - L.o0 | 2,00
E JAND. 74-2000p ) % 4 80 1690 | 80,0 | 78,0 | ¢s.0
SETN (574 9 h -
z L STyl %)l seo | 30 | 240 200 210 | 32.0
wo[CLAY (<5 ) %
2 MAX. DIAMETER M) osa | 200 | 476 | o084 | 20 2.0
COEFFICIENT OF UNIFORMIT
.g : F QNlF Rﬂ*_* Uf 2.0 - 0.0 2.0 0,0 -
J
C:GEFFICEENT oF QUR\ATURE T S - 1.0 1.0 5.0 -
3 |LIQUID LiMIT WL %} a9 48 - - — -
= : - : L
B [PLASTIC UMIT We % | 20 29 NP NP Hp NP
o [PLASTICITY WOEX Ip 20 - ) ~ - -
8 : _
CLASSI|-| TRIANGULAR CLASSIFICATION CHART ML WL S " N oM |
FICATION - . :
_{PLASTICITY CHART
SPECIFIC GRAVITY OF SOIL PARTICLES Gs 265 | 265 | 269 | 268 | 267 | 2 s
-,, WATER CONTENT W %| 370 32.0 | 310 30.0 | 33.0 .0
S {WET UNIT WEIGHT yi og/emd)
Dl -
55 YOID RATIO _ e
Q |DEGREE 'OF SATURATION sr %
" luncon - JunconanED kgkms
JFiygp |COMPRESSIVE ‘STRENGTH qu
|COMPRES{secaNT MOD. E%0  kg/em?
& fsion IECT MOD S
5 |TEST [semsimviry maTio ST.
& TESTING CONOITION _
w _ . :
SINGLE -
3 SHEAR |COMESION € kg/ cme] )
< | TEST" ”
& SHEAR  STRESS ( t/ sq.m.)
2 |Tamcal| TESTING conpmion
Q [COMPRES-ICOHESION C Ckglem?
oz SION . i
2 |TEST [ANGLE OF SHEARING
o RESISTANCE @ °
X [coRsoLipATION PC o
ConsoL-|PRESSURE kyfom™
DATION |COMPRESSION INDEX Ce
TEST = - ——
REMARKS !

' 'S.ource: JICA Study Teanm
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Table N-2-3-1,12(9) Summary of Scil Test Result
(BH - 3 Bacolod)

Jis - A - L SUMMARY OF SOIL TEST AESULTS REPORT FORAM'
NATIONWIDE ROLL-ON ROLL. - OFF . ' o -
PROJECT, _TRANSPORT SYSTEM DEVELOPMENT - LOCATION __BAORLOD _ CITY
HOLE "NO. 8H-3 SAMPLE NO, 17 18 -
DATE . 8-~ | ~9] . 23.55 2505
DEPTH, M
RECORDER. __E. N MANAGG ___ U0 [ 24.00 | 2850
w» |GRAVEL (=2000p) %} - 7.0 0
w0 © _
S [sano ( 74-2000p) %] 5700 | 49.00
% SILT (5-74p) % | az00 | 4400
w |CLAY (<35 4} Yo
N .
2 MAX . DIAMETER _ mmi 5 42 4.76
< |COEFFICIENT OF UNIFORMITY Ue 1.0 .
< OF UNIFO Ue
© COEFFICIENT OF CURVATURE u'e - -
5 jLQuie umir WL % - 43
=
4 |PLASTIC LIMIT Wp % | np 26
5 :
§ PLASTICITY INDEX Ip - 17
8 _ . .
CLASSI-| TRIANGULAR CLASSIFICATION CHART SM s¢’
FICATIONE— .
PLASTICITY CHART
R -
SPECIFIC GRAVITY OF $S0IL PARTIGLES Gs 2. 67 2.70
B WATER CONTENT W %! 350 | a0
FE [WET UNIT WEIGHT yt g/em® '
:.J;:_(' |
gu, VOID RATIO e
DEGREE -OF SATURATION Sr %
UNCON - JUNCONFINED kgAmZ
FINED | COMPRESSIVE STRENGTH qu
9 ‘33?54:355 SECANT MOD. £50 ka/eme
g TEST  |SENSITWITY RATIO- ST,
i TESTIMG CONDITION .
SINGLE
z SHEAR |COHESION © kg len]
< TEST : S
x SHEAR STRESS.(1/ sqm.)
2 | TRiaxiaL TEsnne_ponmrwﬂ .
Q  |COMPRES- conesion © xofem
¥ ISION : : .
2 ITEST ANGLE OF SHEARING
b L RESISTANCE @ ® .
= COHSULIDATION  PC 5 :
CONSOLI- PRES;UR& kglem _ F*
DATION [COMPRESSION INDEX Cc b
TEST ] S
REMARKS | -
P - .
Source: JICA Study Team
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Table N-2-3-1.12(10) Summary of Soil Test Result
(BH - 4 Bacolod)

Jis = A= SUMMARY OF. SOIL TEST RESULTS REPORT FORM
Nationwide Roll-On RoOl1L-QOff : .
PROJECT, Tranport S#Bten DRevelopment Study LocaTIoN . Bacolod City
HOLE No. " BH-4 SAMP
: _ MPLE MO | 1 | 2 3 4 | 5 6
DATE: _ Sept. 2,7 1991 DEPTH . M 1.00 2.00 | 4.00 |8.50 [8.80 10.00
RECORDER: N.P. ARAFILES ¢ 1.50 2.80 4.50 8.80 a.1n 10,5
5 |oRAvEL  (=2000p) % | 7.2 | 3.9 o | 3a T o 1T
e — : -
% |SAND { 7a-2000p) % | 87.5 |27.5 23.5 {15.4 [17.8 24.9
3 s _ (5-74u) %] 5.3 166.8 0.5 |81.2 |g2.2 72.5
tw CLAY © {5 3} Yo 1.8 '
& |MAX. DIAMETER mm{ 9,52 4.76 ] 0.84 [4.76 | 0.84 | 4.76
E COEFFICIENT OF UNIFORMITY Ue | 2.64 3.76
©  |COEFFICIENT OF CURVATURE- u'e | 1.33 0.11 ,
-3 [heuo umr WL % |13.7 [49.2 [ 41.8 |37.8 | 40.3 | 43.5
- T -
[ |PLASTIC LIMIT Vp % N.P. [24.6 24.8 123.6 | 29.2 | 26.7
L7a) T
2 |PLASTICITY MNDEX Ip — 124.86 7.0 14,2 | 11.1 | 16.8
CL.ASSI-| TRIANGULAR CLASSIFICATION CHART SM CI, cH ML ML 5¢
‘| FICANON e . .
- PLASTICITY CHART .
SPECIFIC GRAVITY OF SoIL PART!CLES. Gs 5 5 2 48 | 2.58 | 2.56 | 2.59 2.59
WATER CONTEKRT w %| 20.4 81.7 | 47.1 |46.1 | 45.377| 406
S B My
%E WET UNIT WEIGHT yt g/cm3 %gg
Lt IVOID RATIO o a8 2.04
=z - — ‘ 216
DEGREE OF SATURATION Sr % 183‘?{
UNCON - |UNCONFINED K gdm? 0. 330
FINED | COMPRESSIVE STRENGTH qu 0.2032
COMPRES- ' 2 0.0845
9 S1oM SECANT MOD. ES50 kg/em Ja.m;%
B ITEST [sEnsimvmy RATIO ST _ _
;L."_,_ TESTING CONDITION ot 2.00m. | a15.00 m.
Q SINGLE - coHESION € kg/cmt
.= | sHEAR :
< - TEST s : . undisturbed | Yodisturbed
5 SHEAR STRESS { t'/sq. in ) o0 6aRemorien 570
2 | TriaxaL TESTING CONDITION
O | COMPRES-{coHESION ¢ - ke/em <
Z ]SION : - :
% ITEST [ANGLE OF SHEARING
8 JRESISTANCE - \ ° 1
x CONSOLIDATION ~ PC 2
CONSOLI-1 RS SURE ko/om
DATION |COMPRESSION INDEX Co
TEST
REMARKS !
L

Source: JICA Study Team
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Table N-2-3-1,12{11) Summary of Soil Test Result

{BH - 4 Bacolod)

JIsS - A -0 : SUMMARY'GF SOIL. TEST aesuurs

REPORT FORM

Natlonwlde Roll- On Roll- Off

PROJECT, Lflllfa«}}PQ}-t-aéﬁlStEm,—nﬂ.Le lopment Study  LocAtioN.

- pacolod City .

Source: JICA Study Team
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HOLE NO. BH-4 SAMPLE NO. 7
DATE .. Sept. 2, 1991 I3.00] - '
RECORDER. —_N.B . RRAFILES EC Hs Mo hy3 qq
n |SRAVEL (>2000p) % 9.2 _
2 sanD (74~2000p) % | 43.7 :
< _ o,
z filf {5-7am Yo 47.1
w  {CLAY (s p ) %| _
N - d .
& |MAX. DIAMETER mm .76
=
< |COEFFICIENT OF UNIFORMITY Ue |
o - . o
@ | COEFFICIENT OF CURVATURE u'e o
% |LlQuiD LT ' wL % [32.4
-4
o |PLASTIC LMIT _ wp % [29.4
2 IPLASTICITY INDEX ip 10.0
a 'k . .
8
CLASSI-| TRIANGULAR CLASSIFICATION CHART ML
FICARQN ==
th_ﬂoli\',r:“f CHART
SPECIFIC GRAVITY OF SOIL PARTIGLES ~Ge 2.54 |
|2 = o
: WATER CONTENT W % (20,2
- - o
2w IWET UNIT WEIGHT yt o/em3
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Table N-2-3-1.13 Results of VANE Shearing Test {Bacolod)

PROJECT . - Hatilonwide RO-RO Transport System Dev. Projsct IHSTRUMENT TYPE : GEOHOR
LOCATION @ Bacolsd City ST1ZE OF VANE Lo
‘ Y FIELD VANE SHEAR TEST

:READING tSHEAR STRESS

- '5: : i " . { L : (T/sq.m.}
 BOREHOLE : SAMPLE! DEPTH : DATE ;6551;: __________
Mo, iNo. s (M) :TESTED TURDED ‘ROLDRTUSED
.:_ BH-2 1__ ;3.5?:3.65 : 8"3(‘)—:?1. H H 1.50 \ N
2 messav e Lot ‘
s meowss ewos: i 20 .
i evassiewes b isae s
_____ 2 eessdoiemeoio G came i
Ll s aesasiemer: o : ians s c
R e 10 i om0 i
L s hesamieoss: 1 itse oo
. R R A e i ooeo s
Lt lseosasieaser: s iamo:ooeo i
[ i 2 Gasssoiewsa: i soo o6y s
L L s ssosasiessm: s foe t
L L Lo oo s
: . 2 : 5,00 8-24-91 : 2.25 0.70

et e o mn o n n e oA i m m e et o e mm A e e ¥

Source: JICA Study Tean
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Note A-2-3-2 Wave Climate in Iloilo and Bacolod

1. Wave statistics for I[loile and Bacolod were prepared by S-M~-B method-
which is used to be applied to estimation of wave generated. by off'shore
wind. Wind data and offshore fetch are needed for wave estimation by 8S-M-

B method and thoge data were prepared by following procedure;

24 Wind date in Tloilo -were taken as hourly record by PAGASA station
Which is located at about bten(10) km from the nesrest shoreline. Wind
data in Iloilo were classified by its direction and wind speed for one (1)
.year 1990, Wind data in Bacolod were taken by A.T.0 in Bacolod Airport
which is located by two (2) km from the sea shore and also classified by

its direction and wind speed for one (1) year 1990.

3. Tha order to apply the S-M-B method, . it is needed offshore wind
speed. Wind data mentioned above were converted its speed from on-land

speed to off-shore speed.

dys Generally, offshore wind shall decrease its speed when it arrives
‘at land area because of the difference of surface frictién‘betwéen land
area and water area which will act as resistanse forse agaiﬁst wind motion.
Conversion was ecarried out only for Iloilo data by multiplying the certain '
factor to wind speed because the lcocation of A, T 0 Bacoleod is very close 10
sea shore and will provide the smallest affection to wind speed.
Conversion factor for Iloilo wind data was chosen as 1.5 con51der1ng ‘the

location of PAGASA office through experiences.

5. Effective fetch will be calculated by geological condition. Iﬁ this
study, Guimaras Island is located at the front éf both.éf.lloilo and
Bacolod and provide shorter distance for wave to grow up} According to the
theory of S-M-B method, the longer fetch will prodﬁée-tﬁe biggéf ﬁave
under the constant wind speed. _Fetches for Iloilo and Bdcolod are shown in

Figure N-2-3-2.1 coresponding %o the offshore wave directiQn,
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Iloilo 4.0l E

ESE

Guimaras Island
SSE

0 3 2 3Kkm

"Figure N-2-3-2.1(1) Component Fetch against each Wind Direction (Ilollo)
Source: JICA Study Team
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Figure N-2-3-2,1(2) Component Fetch against eaéh Wind Direction {Bacolod)
Source: JICA Study Team o
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6.

equatlon;

Computation of effective fetch was carried out by the following

Feff = (& Ficos? §1i)/( & cos §1)

where }

Fi:distange of fetch along the wind direction
fi angle between the objected wind and each wind

components

Offshore wave was estimated by following formulaj

R | 1
LIy —
v (140008 "7
- i VL .
o1 s 27 11 1
= L - ;
2=lJ gf 138
i {1+0.008(-E;) }
where
H1/3t significant wave height {m)
'T1/3: significant wave period (sec)
U : wind velosity 10m above sea water surface
F : effective fetch (m)
‘g 1 acceleration of gravity (= 9.8 m/sec2)
7. - Wind wave will change its height during the travell from deep water

to shallow watér by the effect such as deflectibn, shallowness, wave

bféaking, sea bed  friction and ete. Wave deformation by abovementioned
factof-was computed by numerical analysis for sach wave direction shown in
Figure N-2-3-2.2 to N-2-3-2.3.

8. _Téble-N—2—3-2.2 shows the wave statistics reflecting the wave

deformation in its height and direction.
9. As a result of this study, it is found that more than 95% of wave
which arrive at studied area has wave height less than 50 cm and it means
“dperatable days of berthing facility per year ig more than 9%% and that is

.satisfactory against the Japanese standard on this matter.,
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Table N-2-3-2,1(1) Wave estimation by

Table N-2-3-2.1(2)  Wave estimation by
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S-M-B method S-M-B method
Tloilo Bacolod
Provailling Eifective [ind speed] W1/3 T1/3 Prevailling | Effegtive ‘rzind speed] H1/3 T173
Wind Dircction | Fotch {r} | {n/see) (m) {sec) Wind Direction | Fetch (m) | {n/sec) {n} _{sec)
4050 i o.aa_t_ 081 ) 25500 1 9.03 0. 78
4050 2 0.10 121 315500 2 0.10 | 1.37
4050 50 0.11] . 1,30 35509 3 0.19 ] 1,84
sE 1050 4 0. 24| 1,13 X 35500 1 0. 30 2.23 |
4050 5 0. 31 1.92 : 35500 | 5 0. 41 2,57 |
4050 | 6] 0.39 2. 08 35500 B 0.53 2. 87
] 4050 T 0.45 2. 23 35500 1 0. 68 3. 14
| 3890 1l 0.04 .19 34560 1 0.03] 0.78
| 3890 2 0.10 1.19 34660 7 0.10 [ 1,37
3590 3 .17 141 34660 8 0.19 1.83
ENE 3690 4 0.73 1. 69 NN T s4660.) 4 0.2 222
3690 51 0.30 1,81 34550 5 0,41 2,56
I 3890 6 0. 31 2.03 34560 5| 9. 53 2,86
| 3590 7 0.44_ 2,11 - 34660 3 0. 88 313
3100 1 0.04 0.77 30730 1 0.03{ 678
3100 2 0.09 | 114 i 30730 | P 0.09 1.5 |
3100 3 0. 16 1,40 36730 3 0,181 180
E 3100 4 g.22 161, . N 30730 4] 0.29 211
3100 |_ 5 g.28 0 - 1.18 30730 5 | 0. 40 .50
5100 B 0.34 1.3 30740 6 0,51 2.19
| 31001 1 0. 41 2. 91 - 30730 1 8. 6% 3.05
2620 1] o.04 0,74 27140 1 0.03 0. 77
7620 2 0.00 1. 10 27140 3 0,99 1.33
2620 3] 0,14 1.34 21140 3 0,18 1.6
£sE 2620 4] n.z20 1,54 HH 2704 4 " 0.28] 213
2620 5] 0,26 1. 70 27140 5 _0.38 2.44 ]
2620 6] 0,32 184 27140 5 0.49 2.12
2620 |- 1 .38 1,97 | 27140 1 .61 2. 86
2450 1 0.03 0,13 25540 1 0.03 0.78.
2450 2 0, 99 1. 08 25549 2 0.08 1.3)
2450 3 0,14 1. 32 : 25540 2 0.18 1. 14
SE 2450 A 0. 20 1. 51 § 28540 ] 0.21 ) 2.1%
2450 5 0. 25 1.67 | 25540 5 0.37 2,41
i 2450 § 0.31 1.8 | 25540 § 0.48 1 . 7.68
i | 2450 1) 0.37 [ 1,93 25540 1] 0.59 2.92
2310 1 0.03 0. 73 26290 1 0.03 0. 71
1310 2 .08 1,07 267290 2 0.08 1.32
2310 3 0. 14 1. 31 26290 3 .18 1. 75
SSE L2310 4 P, 1% 1,50 W 26290 § .21 211
2370 51 0.28 1. 66 16290 5 0. 38 2.421
2370 61 0.30 179 25250 b 0. 49 3,10
2370 1 0. 36 1.91 26290 1 0. 60 2.94 |
2540 1] 003 0.74 25130 1 0. 03 0. 76
2540 2 0.09 1.09 25130 7 0. 09 1,31 b
2540 3 0. 14 1.35 25130 11 018 1.1
5 3540 s 620 . 1.53 SK 28180 41 o1 2.0
| 540 5 0.26 ) _ 1.53 25130 5 | 0. 37 2.40 |
7540 b 0. 51 1.83 L 45140 5 0. 48 7. 61
B 2540 | % 0. 37 | 1.95 95130 7 0.59 7.9
2610 | 1 0.04 | 0.4 - o '
2610 3 0,00 1.069 Source: JICA Study Team
2610 | 3 0. 14 1.34 |
S5 2610 | Al 0.20 1.54 |
ii 2610 51  0.264  1.70
k'—" 2619 5 032 1. 84
2510 Tl £. 38 1. 97



Wave Height Ratio {Tloilo)
 Smax = 10 Direction (NE)

Figure N-2-3-2.2(1)

JICA Sﬁudy Team

Source:

Number in the Table shows wave

-2-3-2,2(2)

Wave Height Ratio (Iloilo)
Smax = 10 Direetion (FNE)

Source: JICA Study Team

Figure N

(untt in %)

height ration

wave height}

—211



—

2.2

Wave Height Ratio

2-3

Figure W~

= 10 Direction (E)

Source: JLICA Study Team

Smax

height ration {unit in 3}

chinges in wave height)

1 in the Table shows wave

Besns no

~2.2(4)

2-3
Wave Height Ratio (

Figure N

Iloilo)

wave height ration {unit in %} .

e
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unit in 2
{100 weans no changes in wavs height} ‘
AT
: T

s A it
T N

) 6 '

_ -3

. Figure N-2-3-2.3(1)

Wave Height Ratio (Bacolod) . \

“Smax = 10 Direction (NNW) / / \
Source:. JICA Study Team /

‘Humber in the Table shows wave height ration {unit in )
{100 means in wave height) “

-4

— Figure N-2-3-2.3(2)

Wave Helght Ratio (Bacolod)
Smax = 10 Direction (NW)
Source: JICA Study Team
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Humber in the Table shows W
n wave height)

P
s

(100 means no changes 1
)
-5

A
- -3

. Figure N-2-3-2.3(3)

Wave Height Ratio (Bacolod)
Smax = 10 Direction {W)
Source: JICA Study Team

ave height ration {unit in.Z)

S

i
N

TN

{100 means no changes in wave height)

-6

e
T

-4

. Figore N-2-3-2.3(4)
Wave Height Ratio (Bacolod)

Busber in the Table shows wave height ration (un

1t in )

Smax = 10 Direction (WSW) 2
Source: JICA Study Team
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Humber in the Table shows wave helght ration {unit in %) . ( - ‘
A '
é

R erhdemhptet L AR
o - %%‘\
7 a’a‘%‘-
el

-4

_ Figure N-2-3-2.3(5) _
- _Wave Height Ratio (Bacolod) \

Smax = 10 Direction (SW) / \
Source: JICA Study Team | \
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Table N-2-3-2.2(1) Wave Classificatién in Iloilo

Kave Helghlt - WAVE DIRECTION :
(n) W lame{ne [pnp | & |eselse [ssel s |ssw (s wsk) ¥ Lwny RN [N | Total
- 0.3 - 96.1 |
b2 - 0.5 0.8[1.8 n.s_ o'._":_ - 3.7
b.5 - 0.6 0.1]0.1 : : : 0.2]
b.6 - 0.8
h. 8 - - : ' - - ]
Total , 1.611.910.3] o 0.7 i 100. 0
Source: JICA Study Team ' B UNIT IN. (%)
Table N-2-3-2.2(2) Wave Classification in Bacolod
flave Heighl: WAVE DIREGCTION ]
{m) N YHHE Y HE {ENE} E | ESE |GE SSE § 1SS ISE IWSW| ¥ (WY INE Nﬂﬁ; Total
- 0.3 ' . _84.3
D.3 -~ 0,6156.2 0.3 0.1 _{n.3]esl6t] 148
0.5 - 0.6 | 0.110.710.3 1.1
0.6 ~ 0.8
0.8 -
Total _|5.2 0.3]0.1 0.413.316.4] 100.0
Source: JICA Study Team ' o UNIT I ¢9)
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Note A-2-3-3 Design Wave Egtimation

Te "The -design wave height in the Visayas area was based on byphoon
records covering the period from 1951 to 1990. This was analyzed against
.the gceurrence of strong ityphoons with less than 960 mb Pc (atmespheric
pressure). Figure N-2-3-3.1 shows the indivisual track of 12 strong
typhodns. The strongest typhoons that passed by the northern part of
Visayas were 8707 and 8715 in 1987 and 6341 in 1963 while the strongestene
that tranverSed the geutharn region was 2025 in 1990, (Note: The Japanese

standard was used in the coding of typhoons)

2. Based on the foregoing, typhoon Ruping (9025) which was considered
the Strongest that hit the project areas was chosen for the wave estimation

for Tloilo and Bacolod.

3. Typhoon 9025 (Local Code: Ruping)_passed through 15 tc 20 km north
of Iloilo city moving westward at a speed of 36 km/hr and atmospheric
pressure of 955 - 960 mb on November 12-13, 1990. The weather chart
published in Japan and the report from PAGASA (Philippines) were used as
reference {see Figure N-2-3-3.2}. The VWilson's method and S-M-B method

were applied in the analysis of the following:

Wave estimation in Iloilo
(1) Esbimation of Design Wave height by S-M-B method.

be " Most typhoons in the Philippines have small vadius with strong
_center winds. In the case of typhoon Ruping, it has an average maximum

speed of 35m/sec.

5. .. Esbimated wave height and wave period by 5-M-B method under the

following conditions are shown below.
- Condition

_ Wind épeed 35m/sec fetch 3.2 km
- Wave height H1/3 = 1.5 m
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Wave period T1/3 = 3.4 sec

Figure N-2-3-3,3 and Figure N-2-3-3.4 show the direction of wave and
S-M-B graph respectively. '

Figure N-2-3-3.1 Tropical Typhoon.Track in Area M
(1951 - 1990 Pc < 960mb)
Source: JICA Study Team
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Figure N-2-3-3.2 Track of Typhoon 9025 (Ruping)
Source: JICA Study Team

. @ 13.03 % S
_ 960 M8 \
S
: S 02.30" Z

N

£,

o Qs 1,0k
——— - ) WAVE DIRECTION

. Figure N-2-3-3.3 Location of Typhoon of 9025 and Linear Fetch S5°W {Iloilo)
Source: JICA Study Team
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Figure N-2-3-3.4 S-M-B Graph
{(ii) Estimation of design wave height by Wilson's method.

6. Figure N-2-3-3.5 shows the location and atmospheric.pressure {Pe) gf :
typhoon Ruping against time. Table N-2-3-3.1 shows the distribution of
wind speed. Using the Wilson's diagram, (refer to Figure N-2-3-3.6), the
estimated offshoré wave height is 1.8 m (H1/3) with period of 4.3 sec
{(T1/3) and 8 55 W direction,

e Tloilo port is sheltered by the Bandulen Pt. from the S 55 W wave sc
that only part of the wave action could reach Iloilo port. Wave refraction
due to.the effect of Bandulen Pt. is estimated at 807 of botal éﬁergy;
Hence, the wave height in front of the structure will be reduced to 1.44 m

(198 m x 008)-

3. Considering the foregoing, the design wave'uged in the structural

design analysis are as follows:

Wave height = 1,5 m
Wave period = 3.4 sec
Wave direction =N 5§ §
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Table N-2-3-3.1 Wind speed on the linear Fetch (Iloilo)

DATE Pt [r |ro AP{F(r) { M S i (e/s) - Ne(n/s)

No_ KKK Km)Kmb)| (n/s) & T lewor| # )7 | Veose |
12 02 00Z 11 (3937 |58 ]43.210.24 153 10.76.,.26.3 |69 44 8.3
2129137 158 {42.7 {0.24 158 {-0.76 | 26.3. 57 {38+ 20.7
13 t19 (387158 (87.8 {6.24] 167 [0.77 128,83 |65'|27 | 20.8
E3 02 302 |1)85 |87 | b8 |43.3 0.24 | 182 10.81 ;28,1 517 9 27.8
2 28 137 168 1 42.5.10.24 § 198 [0.84 [28.6 (49 51 28.5
: 324 (37158 |41.0.[0.24 (| 214 [0.92 130.2 |46 27 | 26.8
13 03 00Z |2 |37 | 37 {58 {48.3 0.24 | 224°10.98 33.83 146 138 1 23,1
3 (37137158 143.8310.24°} 239 |1.02 86.3 |46 | b2 21.7
4 {40 |37 158 143.2[0.24 258 [ 1.08 [37.8 {47166 15. 2
13 03 307 |3 154 137 |68 [41.7{0.24°] 2b0}11.07 ]86.7 47 162 18.8
ateglar (o8 41,010,241 268 [1.10{36.2 {48 | 65 15.3
13 04 002 [3 |71 {37 (68|38 5 10.26 1 254 711,09 |33.6 |47 |67 13.1
' 4177187 168 [87.810.25 261 ) 1.11[33.86 1481711 10:9

Source: JICA Study Team

WILSON
H-T-F-t DIAGRAM
wave Doedion S 35 W

H=18 M
1= 4.3 sEC

40 - ., &0

T:(se0d o Lol F (KM)
T
T m)_iﬂ&ﬁ o

Figure N-2-3-3.6 Wilson's H~T-F-t Diagram
Source: JICA Study Tean
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Wave Estimation in Bacolod

9. ~The Wilson's method was adopted to estimate the design wave for both
"~ the NW and NNW directions.

G Figure N-2-3-3.7 shows the location and atmospheric pressure of
typhoon Ruping. Table N-2-3-3.2 shows the distribution of wind speed for
both the NW and'NNW directions. As a result of the analysis, the resultant

offshore wave for the direbtion of NW and NNW are as follows:

. NW  Wave height  Hi/3

= 2.5 m
‘Wave peried . T1/3 = 5.1 sec

NNW Wave height  H1/3 = 3.5 n
'.Waﬁe'périod ™/3 = 6.2 sec

_Wilson's diagran are shown in Figure N-2-3-3,8 and Figure N-2-3-3.9.

. In the case of Bacolod, the shallow water extend about 6 kn
offshore with a depth ranging from -5.0 m to ~-15.0 ®= below MLLW. The
ésﬁimated decrease in wave height is due to deflection and sea bed friction
while traveling in shallow waﬁérs. Figure N-2-3-3.10 shows the deflection
diagram. Figure N-2-3-3.11 shows the effect of sea bed friction by
Bredschneider's diagfam. The shoaling coefficienf is also taken into
aécﬁﬁnt in shallow water. In view of the foregoing conditions affecting

movements in shallow water, the hereunder parameters were only considered.

124 The estimated of fshore wave height at a depth of —-5.0 m MLIW is as

follows:

2.1 il

Wi Wave height =
NNW  Wave height = 2.3 m
13. Consequently, the design wave used in the design of the narine
structures afe as follows:
 Wave height = 2.3 m
WaVe.period = 6.2 sec
Di%éction =N 38 W
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Table N-2-3-3.2 Wind speed on the linear Ietch (Bacolod)

Source: JICA Study Team

~-225—

W - o S

DATE Pt |r |ro AP |F(r) | N Vi{n/s) Ne(n/s)

No KKm){Km){mb)| (u/s) N A vy I Veosr

t2 21 00Z |1 [ib8 [ 36,66 [30.7 [0.21 82 10.94.123.1 |72 |18 22.0
2 162 136 {66 [31.3 10.21 1 85|0.93 |23.3 |72 |14 | 22.8

3 il48 {36:166 | 31.7 [ 0.2} 89 10.92 123.8 |71 |10 22.9

4 143 {36 166 1'82.2 | 0.21 92 10.81 123.41171 7 23.2

{2 22 307 {1- 1123 136-}63 [:38.5 10,22 80 10.95 25,5 {73 | 2t 23.8
2 1118 |36 |63 | 84.1 [0.22 84 10.93 [25.4 |73 |17 24.8

3113 36|63 {84.7(0.22 88 [0.92 |25.5 (72 (12 24.9

4 {09 | 360163 135.2 10.22 93 |'0.91 125,68 1|72 H 25.5

12 23 002 2183136 |63 |38.81]0.22 82 10.94128.2 {73 |20 27.4
13 [78 |36 [ 63 ]39.5 0.22 886 {0.92 129.1 (72|12 28.5

- 4 174 136 |83 40.010.22 1 94 Lo.90128.911 5 28.8

12 23 30Z {3 {60 }36 |63 {42.310.22 | 87 (0.%92(31.1]721]183 30.3
4 15636 163 [43.0§40.22 95 10.80-[31.0 |71 3 31.0

i3 00 00Z {8 |48 |37 168 |43.06(0.24 86 16.92 |31.6 {74 |17 30.2
4 139 1387 158 43,2 (0.24 99 | 0.87 {30,172 2 30.1

5137 137 |58 143.30.24 107 1 0.84 [29.1 {71 8 28.8

M3 00 302 (2 |32 [37 158 43,1 ]0.24 69 10,89 [ 34.1 |74 |34 28.3
oo g ren a7 ies 41,61 0,24 B2 10.94 [31.2 174 | 16 30.0

4 121 137 |58 139.410.24 105 1 0.84 | 26.5 | 71 i 26.5

b 121 137 168 139.410.24 123 10.79 124.9 168 |11 24. 4
. AP [F() (n/s) Ve (n/s)
1 DATE Pt r |ro AP |F(r M ' n/s c(n/s
No KKm)(Knd)Kab)| (n/s) & W owar| |7 | Veosr

12 22 002 [t 122 |36 {63-[33.86 |0.22 89 [0.91 [24.5 172135 20.1
2 113 136 |63.|34.7 10.22 93 | 0.90.01256.0 |72 30 21.7

3 105 |36 163 135.71]0.22 96 1 0.89 ] 25.4 172 |27 22.6

12 23 00Z |1 |88 |36 |63 (38.010.22 §3 10.91 127.7 172 136 22.7
: 2179136 |63 [39.60.22 95 10.89 |28.1 (72 }30 24.83

_ 3171136 163} 40.6 ]0.22 100 10.87 128.3 71§24 25.9
{3 00 00Z | 1.{b3 |37 |58 |41.81{86.24 86 |1 0.92 [30.8 |74 |38 | 24.3
. 2144 {37 {58 {42.9]0.24 98 10.87 {29.8 |73 129 28.2

' . 337137 |58 143.3 (0,24 108 16,84 128,10 171 (15 } 28,1
13 00 30Z 12 |28 |37 {658 41.910.24 | 100 ]0.87 {29.2 |73 23 26.9
' 312213758 140.110.24 123 10.78 125.3 168 4 25.2




T

1.8

40

80

267

\!
s

F (kM

WILSON
H-T-F-% DIAGRAM

e NW L

e T =50 80 L L2

(SEC) -

Figure N-2-3-3.8 Wilson's H-T-F-t Diagram

Source: JICA Study Team

—226—

(kM)



' 0 20

12,21 % o] “ 55 40 50
' F (kM
22 . - %LJJL |

23

13002

/
3
otz .___Lj_jﬁzg_h3§g ]
1 iR
]

TY. 8025, RUPING

WILSON
H-T-F-t DIAGRAM

Hy = 35 (M)
T =62 (SEC)

Figure ¥-2-3-3.9: Wilson's H-T-F-t Diagram
Source: JICA Study Team

—227—



SiLAY CITY

T =8 sec.

NNW
v

T = 5ssc

BANAGO, PIER

- 20m g
BACOLOD CITY

o

0 10 20 30 40 SO0kKm
.} WAVE DIR. NNW , T = 6sec.
2.} WAVE DIR. NW , T = Ssec.

Figure N-2-3-3.10 Refrection Diagram - -
Source: JICA Study Team

—228—



0.999

L H BN AN SR
SN - T e 4l
SetelEie e
o st e s e Sy =]

0.99 ==l =i S PrloeE
RN T ]
:§m\ L e S e N e N il o l\t 1.2

B ™~ NEQ}& \\Qﬁq\ J\ﬁ b,
) I Ny ~ ] ; L
0.05 " AN WmSEnY = . E?Q‘—F - 1.4
L o)) S N i iro - s DO I
= O I ASs ISolny ST
0.9 Ao a S A NG e
. I N T ;(E \13 : 5-«:\—*-— 1
M" N4 : M \;—‘ ~ 1 8
0.8 S NS 5
o AN N N 1§ 2.0

07 = R NN 22

06 : - - _:;.'(,;t"”‘? 2.5

= _ = SRS 3.0

0.5 : 4.0

0_4 - : ~ 1] 5.0

=== _ s S 10

0.3 . SRR _ 100

— F — —
01 0.2 0.5 I 2 5 10
THi d=/h?

Figure ¥-2-3-3.11 Breadschneider's Diagram for Seabed Friction

[ Reference J

1. Tropical Cyclone 1984 to 1978, PAGASA, Climatological Division
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Note A-2-3-4 Siltation Study

General

Te Accofding to the result of existing siltaﬁidn gtudy, Siltation in
Iloilo mainly arise in Iloilo river while'silfation\in 61d_fqreign pier is
minimal. Ileilo river which is located ndfth-aajééeht to hld.foreign pier
deposit siltation material about 195}000'm3 per year. Most of the deposit
is piled up at the mouth of river and its neighbof aréea and about 5%

(11,000 m3) of deposit from Iloilo riverftransfer out of river.

2. Sea bed profile in front of old fdfeign pier is quite steep, so
that, sedimentation fell down to the .deeper portion:willzﬁot be pushed up
by wave and current any more. Based on the above, siltation in old Fforeign

pier is expected small.

3. In the .case of Bacolod, heavy siltation will appear based on the

field survey as mentioned in Chapter 3, Volume II,

Field Survey

A The following field survey was conducted to investigate the

siltation phenomena in Iloilo and Bacolod.

i} Sea bed material test
To investigate the character'of bed'load,_sea beéd material was
sampled and test for sieve tésting. Location of sampling in
Iloilo and Bacoled are shown in Figures N-2-3-4.1 and N-2-3-4.2.
is a result of sieve test, composition of sea bed material are as

fellows;
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Figure N-2-3-4.1
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Pigure N-2-3-4.2

Location Map of

Sea Water/Sea Bed Metarlial Sempling
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ii)

Table N-2-3-4.1 Couposition of Sea Bed Material (Iloilo)

cann g

Gravel ~ 8.5 | 17.8 01 0.0
~ Sand 3403 | 780 | 69.8 | 96.3 | 90,7
CBilL | 56,7 | 1305 | 1244 3.6 9.3

Clay 9.0 - - ~ -

(Unit in %)

Source : JICA Study Team

Table Na2-3-4.2 Composition of Sea Bed Materisl (Bacoclod)

1 2 3 4 5
o L i
I
Grav.el. Aoo 1.0 9-0 2.0 -
Sand 76.0 | 84.0 | 78.0 | 81.0 | 20.0
Silt 14.3 | 12.8 9.0 | 12,0 | 42.0
Glay | 5.7 2.2 4.0 5.0 | 38.0

. (Unit in %)
Source : JICA Study Team

As a reference of siltation study in Iloilo and Bacolod, Nos. 4

and 5 in Iloilo and No.5'ih Bacolod can be utilized.

Sea water test
Tq~investigate the character of suspended load, sea water was

sampled and tested. Location of sampling.in Tloiln and Bacolod

are also shown in Figures N-2-3-4.1 to N-2-3-4.2. Result of

teétiﬁg are shown in Table N-2-3-4.3 for both Iloilo and
Bacolod.

Pable N-2-3-4.3 Resulis of Sea Water Test

1 2 3 b 5
Iloilo 460 460 456 472 452
Bacolod | 70 278 260 286 252

(Unit in ppm.)
Sourrce : JICA Study Team
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iii)

Density of 8.8. {Suspended Solid) in Iloilo 1s as about twice . as

that of Bacolod but can be evaluated to quite large against the

ordinary value for both Iloilo and Bacolod.

Sand catchment test

In addition to above me

installed in Bacolod in

ntioned testing, sand catchment was

order to measure the actual volume of

suspended load. Figure N-2-3-4.3 shows sketch of sand

catchment. Instrument was produced in the field and placed at

the location shown in.Figure Nw2e3cheds Testing' result is shown

in Table 3-4 Chapter 3, Volume 11.

pirection of ¢penning hele §

600

s colnside with compass

Korth
Hole 410 :

TN

e -;:c pile, _
i . Gmm
Eastl A : -
o | T
- S

T )
o S

o . .
-t

600

Haet ()
et — A g
]
2 —
J,/’ -
. i g
South

RC Foundaidon - -

Figure N-2-3-4.4 Location of Sand Catchmént'Test
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Oceanographic Condition

5, As an outer force for movement of siltation material, characteristic

of wave and current are needed to study the siltabtion phenomena.

Ge Wave data were estimated based on the S-M-B method and shown in

Figure_B—B,.Chapter 3, Volume II.

T Ourrent data observed was analyzed by harmonic analysis and shown in
Note A-2-3-1.

Numerical Simulation

8. . Numerical analysis was carried out by the use of computer. The basic
theory of E,W.Bijker issued in 1980 was used for this computer analysis.,

1.

In his ﬁhéory, siltation will be caused by the force of current and wave.
He presented the force by means of veloeity, so that, wave was converted to

mass transportation velocity.

Qs Very fine particles such as wash load_traﬁelling with the séa water
are moved by force due to velocity. The volume of siltation will be
increased'proporiionally to velocity of the stream. When the flow
encounters the sudden change of sea bed configuration, for example in
dredging area, the velocity of flow becomes slow and some of the suspended
load : fall doun to. sea bed. This phenomena leads to the sedimentation of
dredged channel, and his proposed calculation method is applicable 1n

solving such problem.

@ @
ZVEL
< WATER LE
ht hZ
- Ssl . Ss2 :
ORIGINAL| SEA BED ,
TR AT < Vertual section -
| !
%;\
{ - DREDGED SEA BED
e 7.7 S

Figure N-2-3-4.5 Definition Sketeh
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10, Computation was carried out by the following formulas; -
AR/ At + /(= 2) x (Se1 - Ss2)/2 =0

where

A & Void ratic ( = 0.35) _
Ss1 : Volume of* suspended solid which enter to channel
aa2 + Volume of suspended solid which go ocut from channel
1 & Width of channel o ' '
8s.= Cb x V/W x { 1-exp{-Wh/ €)]
. 2 . . ., _2,. .
Cb = BA/6.34r x exp(-0.27 dde/uV {1 + 1/2 x (Lao /V 11
= ¢/ fu/2g
fu = expl-5.997+5.213(a0/r)-0,194]
where

V : Mean velociiy {m/sec)

C : Average silt concentration
Cb : concentration at the bed

W ¢ the fall velocity of the suspended material (m/sec)

h : Water depth (m) -

: Mean diffusion coefficient for the suspeﬁded'méterial-
=016V xh -

C : Cheazy coefficient { = h'® /n )

n : Manning coefficient { = 0.024.)

g : Acceleration of. grav1ty'(m/secz)
d : Grain size of sea bed materisl

V : Bed shear velocity (m/sec)

i

ai = H/2 x 1/sinh{2 wh/L)

i

27 /T x &0

H : Wave height (m)
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T : Wave period (sec)

L : Wave length (m)

11,  In the casé of Bacolod, freguency of big wave is quite small.
Thus,. wave can. be eliminated from the force of siltation mechanism and
therefore the tidal current becomes the major force to be taken ir the

computafione'

12 _The_maximum current velocity of periodical movement caused by the

compOﬁent‘of-MZ and S2 will be mainly obtained from harmonic analysis.

13,   GQﬁpu£ation was carried out ‘by 1 hour interval and changes of water
depth.was traced intermittently. Results of computer simulation is shown in

Table N-2-3-4.4 and Figure N-2-3-4.6.

14. . From the Figure N-2-3-31, the existing sea bed elevation of -2,5m
is drédged up t0”—5.5m, and takes 5 months to become shallower by 1 meter.

Cbnséquently after 1 year, the dredging area becomes shallower by 2.1m.

15. - Total volume of sediments is estimated to be about 500,000 m3 per
year. o '
16,  In the case of Tloilo, it is not needed to be provided access

channel becomes deep water area is.close to port. Computation on the
siltatién'was carried out against the sedimentation of dredged maneuvering
" area,  Resu1t of computatioﬁ is ghown in Table H-2-3-4.5 ang Figure W-2-3--
beTo Frdm.the Figure N-2-3-4.7, changes in the sea bed elevation is quite

small.
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Table N-2-3-4.4(1) Computation Results on Sedimentation of Channel

Bacolod (Original sea bed EL. = -2.0m  from HLLH) o
Year Month Computation [ ~dir . Elevation | h2-hlt -} hi~hi+l

time (hour) (m) from MWL | . (n) (m)

i 720 0.32 " B.48 3.18| °  0.32

2 1,440 | 0.54 | - 6.26 | 2.961  0.22

3 2,160 0.75 $.061  2.1% 0.21 | -
4 2,880 0.96 5.84 2.54 0.21 |

0 | 5 3,600 1.15 ] 5.85. 2.35 0.18
§ 4,320 1.34. 5.46 2160 0.19

7 5,040 1.52 5.28 1.98 0.18
8 5760 | - 1.68 5.12 | . 1.821. . 0.16
g 6,480 1.84 4,96 1.65 0.18
i0 7,200 2,00 4.80 1.50]  0.186
11 7,920 | 2.14 4,68 1,361 0.14
12 3,840 . 2,21 4.53 1.23 0.13

13 9,360 2.40 4. 40 1.10 0.13 |
14 10, 080 2.51 | £.29 0.99 1. - 0.11

15 10, 800 2.62 4,18 0.88 0.11 |
1 16 11,520 2.72 .08 0.78 0.10
17 12,240 | 2.8) 3.99 0,691 - 0.09
18 12,960 ] . 2.89 3.91 0.61 0.08
19 13,680 2.91 7 3.83 0.55 ¢ 0.08
20 14,400 - 3.03 377 0.47]  0.06
21 15,120 3.09 3,71 0. 41 0.06
22 15,840 3.15 3.66 | 0.35 0.06
23 16,560 |- 3.20] - 3,80 0,301 0.05
24 17,280 3.25 | 3.55 0.25 0,05
25 18, 000 32.29 3,51 0.21 0.04
26 18,720 3.33 3.47 0.17 0.04
21 15,440 | 3.386 3.44 0.141. 0.03
2 28 " 20,160 3.39 3.41 011 0.03
29 20; 880 3.41 3,39 0.091 - 0.02
30 21,608 |  3.43 3.371 . 0.07 0.02
571 22,320  3.4% 3.35 0.05 0,02
32 23,040 3.47 3.33 70,03 0.02
33 23,760 3.48 3,32 0.02 0.01

Source: JICA Study Team
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Table N-2-3-4.4{(2) Computation Results on Sedimentation of Channel

Bacofod _(Original sea bed EL. = -8,0m from MLLY)

“Year . | Month ‘| Computation | dh Elevation h2-hi hi-hi+i
time (hour) (m) from MWL {n) (m)
e 128 0.32 6.48 3.180 . 0.32
.2 1,440 1 - 0.51 8.28 2.99 0.19
3 2,160 - 0,70 .10 2.80 0.19
4 2,880 0.88 5.92 2.62 0.18
' 51 3,600 1.04 5.76 2.48 0.16
0 6 4,320 1.19 5.61 2.31 0.15
1 5,040 - 1.34 6.48 2.18 0.15
8- 5,760 1.47 5,33 2.03 0. 13,
9 6,480 | 1.59 5.21 1.81 0.12
10 7,200 1.70 5.10 ~1.80 0.11
11 7,920 1.80 | 5.00 1.70 6.10
12 8,640 1.89 4.9 1,61 0.09
13 9,360 1.97 1 4,83 1.53 6.08
14| - 10,080 - 2,04 4.76 1.46 0.07
15 . 10,800 2.11 4.89 1.39 0.07
S 61 11,520 2. 16 4.64 1.34 0.05
[ : 17 12,240 © 221 4.58 1.29 0.05 |
- : 18 - 12,960 2.28 4.54 1.24 0.0%
i9 13,680 2.30 4.50 1.20 0.04
20 14,400 234 4.46 | 1.16 .04
21 15,120 |- 2.31 4.43 1.13 $.03
22 15,840 2.40 4.40 1.10 0.03
23 ‘16, 560 2.43 4,37 1,07 0.03
24 17,280 2.45 4,35 1.05 0.02
: 2h 18,000 2.47 4,33 1,83 0.02
2 ' 28 18,720 2.49 4.3l 1.01 §.02
21 19, 440 2.50 4.30 1.00 6.01

Source: JICA Study Team
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Table N-2-3-4.4(3) Computatlon Results on ‘Sedimentation of Channel

Bacolod  (Original sea bed ‘EL, = *410m from MLLE) -

Year Worth | Computation | dh - |Elevation :} ha- RU | i T
| timeChour) | (m) - | from ML | -(n) . '7 (m)
| 720 _ 0.2b 6.55 ]  3.2b 0.25.
- 21 1,440 (. . 0.39 6.41:0 3.1 0.14,
T3 2.i60]  0.52 6,28 2.98 0,13
4 2,880 0.64 6.16 1~ 2.86 0.12:
51 3,600 0.75 . B.0% 2,74 04
0 6: - 4,320 | 0.85 .95 2.5 - . 0.10
i 5,040 0,94 | 5. 86 2.56 ] 0,09
| 8 5,760 .01 . 6,79 2.49 0.07-
| ‘9 5,480 1,08 ¢ 5.72. 2.421 . 0.07
10 | 71,2001 - 116 5,661 2,851 - 0.07
i 114 7,920 1.20 5,60 | - 2.80:]  0.0%
12 8,640 ,25 5.55|  2.251 0.0
13 9,360 1.28 Cbbl| 22l 0.04
14 | 10, 080 1.33% 5471 2,174  0.04
15 10, 800 1,37 5,430 213 - 0.04°
1 i6. 11,520 1 - 1.40 - 5,401 2,10 003
AT 12,2401 - 1.43 5.870° 2.07:1 . 0.03
18 | 12,960 { -~ 1.45 | 5,35 r2.06) . 0.02
18 13,680 1.47 1 5,83 2,03 - 0.62
2o 14,400 1.49 5,311 201t 0.02
' 21 15,120 1,50 . 5.80 2.00 - 0.01

Source: JICA Study Teanm
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Table N-2.3-4.5 Computa

tion Results. on Sedimentation of Waterbasin .

1loilo - i '
Year Month Computatio] dh levation ] h2-hi hi=hi+l
: tine Chourl  (n) from MEL | (m) (&)
1 720 0.054 6. 196 6.198 0.320
2 1,440 0,059 6.181 6,191  0.0058
3 2,180 0,063 6. 187 b.1817 0.004
41 2,880 0.068 6.182 6,182 | 0.005
0 ) 3,600 0,071 1 6,178 6.179 -0.003
B 4,320 0.076 6.174 6.174 0.005
X 5,040 0.080 1 6.170 - -6.170 0,004
8 5,760 0.084 6. 166 B6.166 0.004
9 6,480 8,089 6.161 |  '6.161 0. 006
10 7,200 0.093 6. 167 “8.157.1 0.004
111 7,920 0.097 ] 6.163} 6.153] . 0.004
12 8,640 0.101{  .6.1497 -6.143} 0.004
13| 9,360 0.108 5.144 | 6,144 0.005
14 10,0801 - 0.110 §.140 1 B8.140 [ 0,004
15 10,800 0.114 6.138 6.136 0.004
1 16 ] 11,520 0.118 | 6.131 6,131 0.005
17 12,240 §.122 6.128 ]  B.128 0.003
18 12,960 0.127 | 6.123 6.123 | 0.00%
13 13,680 1 0,131} 6.119 8.1191 - 0,004
20 14,400 0.135 | 6.116) -B.115 0. 004
21 15,120 0.138 B.111 _B.111 0.004
22 15,840 { . 0.143 6. 107 8.107 0.004
23 18,560 0.147 6.103| 6.103 0.004
24 17,280 b.151 5.099 8.099 0,004
25 18,000 0.155 .6.095 | - 6.095 0. 004
26 18,720 0.159 8,081  6.091 0.004
21 19,440 0.1863 5.087 | 6.087 0.004
281 20,160 0.168 8.082{ 6.082 0. 005
_ 29 20,880 0.172 6.078 8.078 | - 0.004
2 30 21,600 0.176 8.074 8.074 0.004
31 22,320 0.180 6.070 1  8.070 0.004
321 23,040 0.184 6.066 | 6.066 0.004
331 23,760 0.188 8.062 8.062 0.004
34 24,480 0.182 6.008 6.058 0.004
351 25,200 0.197 6.053 6.053 0.005
36 | 25,920 0.201 6.049 | 5.048 0.004 |
3 48 | 34,560 0.250 §.000 6.000 0.049
| 4 60 | 43,260 | 0.300 - 5.950 0.050

Scurce: JICA Study Team
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[ Reference ]
1. Final Report on the Siltation Study, January 1984, PPA

2. Sedimentation in Channel and Trencheu, E.W. B1Jker, Coastal
Enginnering, 1980, pp. 1708 - 1718
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Table A-2-4-3 Production Statistics of Frults & Vegetable in Reglon VI

Uiit > 1,000 Hetric Ton

1988 -

1880

Provines TORI ™ TORT 10%D L S - £ L I 1 1950
Panay . : S .
Aklan 7,710 42,112 54,323 47,458 32,649 36,179 44,011 51,872 67,628 61,055
Mntique 14,488 12,286 14,053 14,805 15032 15,811 15:492 15,438 14,306 14,050
Capiz 36,971 36,403 29,325 29,016 18,310 24,615 25,014 . 23,557 21,864 21,042
TMoile 207,781 284,728 254,322 764,000 . 278,953 316,757 310,952 780,558 279,046 273,13
Sub Total 396,950 375,529 352,023 355,079 344,974 293,362 395,469 370,525 ' 382,644 369,285
Negros | U, R L
Negros.0 178,786 168,797 135,336 114,754 127,169 127,408 128,324 129,071 130,220 120,445
Total 575,735 544,326 469,833 472,143 520,768 523,793 500,596 - 512,864 489,730

487,359

Source Estinated_production,area harvested and.yield per'hectcre,by;crbptype;ﬁESTEBH:VXSAYA

—248—



Table A-2-4-4 Origin and Destination of Iloilo-Baclod Ferry

(Iloilo ->» Bacoled)

Go@g

Name

From

)
=]

Altavas
Kalibo
Aklan
Anini-y

1 Painongon

San Jose
San Remigi
Sibalom
Tibiao
Valderrama
Mntique
Guarfero
Dao :
Jamindan
Roxas City
Sapi-an
Capiz.
Alimodian
Badiangan
Balasan
Banate
Barotac Nu

- Gabatuan
2 Galinog

Dingle
Pumangas
Estancia
Guimbal
Igbaras
IJoilo:Cit
Janinay
Leganses
Leon.
Maasin -
Miagao
Oton
Pasgl
Pavia

“Pototan -

: San: Enriqu
1 Ban Joaqul -
{ San Miguel -

Santa Barb
Sara’
Tigbauvan
Tubungsan
Zarraga
iloilo .

Buenavista

Jardsn
Nueva Vale
Guimaras
Bacolod Ci
Bago Gity
Binalbagan
Cadiz City
CGauvayan
Enrique B,
Himamaylan
Hinigaran
Hinoba-an
Ilo%
Isabela
Kabankalan
La Carlota
Manapla

 Murcia )
- Pontevedra

Pulupandan
Saga

“Ban Kar165

San Enriqu

Bilay City

Taboso
Tali

. Talisay
+V¥alladolid -

Vietorias
Negros Qcc
Cebu City
Cebu
Dupaguete

Negros Ori
‘Gana :

Northern 8
Manila

o
1]

- A=hOv0
WA GO TNDINONI D) IS =kl N G D3 O R O

—_

RN et

[opn=n]

W)

lllllli-JIlillIIIi‘l!ii-JlIIilllll.lOCJO\CG

LWL}

[..ItlmlIillIllIillll‘lllmt_%l[5i!¥i|1|0€'it150||]!|ll[ll!t

™
o
oo
(=3

s
=100 ORI RO OO0V NI 00 €O SO IS OO PN G0

)

N .
[o o Y LI T8 QT en, b, Py

o

[Sa]

Y XY
IO SOOD

—
o

Total

Ao
e
O
o

Wt
o]
D
[o3]

(Bacoled -> Iloile)

Name

60107 Kalibo
Aklan
Amini-y
Barbasza

6 Culasi
60212 San Jose
60217 Tobias For
Antioue
Dumarao
Mambusac

~ 60312 Pontevedra

60314 Roxas Ciky
Gapisz

Aju
0402 Aii%odian :

60403 Anilao
‘Barotac th
Cabatuan -
60412 Calinog
Z1 Dingle
Duenas
©0417 Dumangas
60419 Guimbal
Tloilo Cit
Janiuay
Lambtnao
6042é Leganes
26 Leon
60427 Haasin
60428 Miagao
04,30 H%u_Lucena
O
60432 Passi
60433 Pavia
60434 Pototan
60&38 San Miguél
40 Santa Barb
o447 Elgbauan
s arraga
Tloils.
Buenavista
Jordan
Guimaras
Bacolod Ci
Bago City
‘Binalbagan
60604 Cadiz City
Cavayan.
60608 Enrigue_ B.
60610 Hinamaylan
Hinigaran
60612 Hino
Ilog
60612 Kabankalan
616 la Carlota
60618 Manapla
60620 Murcia
60622 Puilupandan

aga
San gar}os
Silay City
Sipalay
20630 Talisay
Valladolid
Victorias
Negros QOcc

-an

Dumaguete
Negros Ori
Manila
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Hote : Total of "From" and "To" are

not equal because of unknown
ike ? -> Iloilo or

data
Bacoled -> 7.

Source: NSO Statistics,
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LAND USE OPPORTUNITY MAP of WESTE.RN VISAYAS
SCALE 1,200,000

cEn

D
i,

il I Tl

G

NEGROS OCCIDENTAL.

' Legend: L

AGRICULTURAL AREAS :
- ¥/7] AGRICULTURAL EXPANSION AREAS
ﬂﬂﬂm-REHABILITATfON AREAS

- PRESER_VAT]_TON - AREAS

 [E=} visuronps | .
] MISCELLANEOUS (built-up aresas,
urban lands, river beds, etc.)
Figure A-2-4-1 Present: Land Use Map '
~ (Western ‘Jiséyi‘—xé) :
Source: NEDA Regibn VI



unit: million
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- Es.__ Pa_na_y Island - Es. Negros Occ. --- EX, Panay Is -- Ex. Megros Occ

Figure A-2-4-2 Estimated produ'ction of Fruits & Vegetable in Western Visaya

Source: JICA Study Tean
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Palay & Rice

1.8+ :
Hethod 1 3 year moving average - L
1.8+ Regretion Yaluo :
. Panay tR=0. 9755 K2 = 0' 0057
1.4~ Rezros.0ce 3 R = 0,3368 R*Z = 0.1133
. 1.2
Produchbion
Vglume of

Palay & Rice

IQSI 1982 1'3384 1986 1988 1%@ 1992 1994 1996 1998 2%@ 28’232
1931 1983 1085 1987 1989 1991. 1993 2995 1997 1999 2@I1

— Ex Panay ls S ¢ Negros-Oc -+ Es Panay Is - Eg Negros. Is

Sugarcane -
. Method .} 1. yearrave'ré;e' -
%1 C © - Regretion \‘a.ue '_ . :
: Panay = 0.6506 R°2 = 0.4233
J Negros_.()cc 3 R=0.7369 R°2=0.5430
by
Production .
Volume of 15 ] i ,_/""“’ e
Sugar Cane Lt ' . = e
" LA o~
M e ’
19_1 .l' r‘:-e:_,_,-f .
.. . ___.f‘ .
e T .
5 .
P TP L

198@ 198d 1984 1986 1<188 199@ 1992 1994 1993 1998 2%@ 2@@2
1981 1983 1985 1987 1989 1991 1993 1885 1907 1999 208t

-— kx Pamay Is - Ex Negros 0c - - Es Panay Is -~ Es Negros Is
Pigure A-2-4-3 Historical Pféduction of Palay & Rice and Sugar Cane "

in Western Visaya
Source: JICA Study Team
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. Table A-2-5-1

Ro/Ro Facility Plan of Each Alternatives

Ttem Unit Alternative 4 Alternative B Alternative C

Pier Causeway
Rock.CauSeway
Terminal

Ro/Ro -Berth

it
mn
mn

0

732 1440 1310
0 0 530
85 94 94
115 115 115

Sources JICA Study Teanm

Table A-2-5-2 GConstruction Cost of Fach Alternatives

. Unit + 1,000 peso
ITten . lAIternatlve A “Alternative B _$}P§;3q§4ve C
' Init Dimension @ Cost DlmenSJOn Cost Dlmcn51on . Cost
Berth ; n 1151 19,435 : 115 : 18,435 : 115 © 19,435
Ro/Ro Ramp Unit 1 3,182 1 3,162 1: 3,162
Pier Causeuay n 732 049,044 © 1,440 - 96,480 : 1,310 : 87,770
Terminal Pnit 1: 19,547 : -1 22,089 : 1 22,059
Building Unit 1: 8,660 : 1: 6,600: 1: 6,600
geility Unit 1: 450 : 1 2,880 1: 2,620
Reclamation Tn2 1,590 : 636: 1,580 : 636 1,590 : 636
Revetment 127 : 7,046 . 203 : 11,279 127 7,046
“On shore Terminal {n2 150 ¢ 1,650 : 150 : 1,650 : 150 : 1,650
Rock Causeuway m - - - - 530 © 53,000
Sub Total 107,570 ¢ 164,181 : 1 203,978
Indirect Cost Unit 1: 77,906 : 1 :118,906 : 11 147,728
Sub Total 185,476 : ' 283,087 ¢ © 351,707
_g.a.%xsgﬁucture jnit % : 4,286 % " - - i
Total e 189,337 £ 983,087 : " 351,707

Source: JICA Study Team
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Causeway L= 1,310 m . L = 5
.

Figure 4-2-5-~1 Layout Plan at Bach ALternatlve Site
Source: JICA Study Team
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Note A-2-5-1 The Benefit for Land Transportation

i+ Project Description
Without : Tloilo Port (RC #3) =™ Banago Port

With t Tloilo Port (RC #3) g™ Reclamation Area
The difference is only Bacolod side,
2. Traffic Characteristics
2.1 Passenger
1) Traffic Volume and Distribution

According to the Origin/Destination Survey carried out on Aug. 1
and 2, there are 6,400 persons using the Iloilo-Bacolod link
accounted in two days.
The distribution of users is as follows(Interim Report (1) P275).

Table N-2-5-1.1(1) Distribution of Users

Tloilo —— Bacolod

Total 3,898 Total 3,898

Panay Island 3,841 98.5% Negros Island 3,842 98.5%

Tloilo 3,543 90.9% Negros Occ. 3,830 98.3%
Antique 151 3.9% Hegros Ori. 12 0.3%
Capiz 109 2.8%
Aklan 38 1.0%

Gumaras 20 - 0.5%

Source: JICA Study Team based on
JICA Origin/Desbination Survey undertaken on Aug. 1991,
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Table N-2-5-1.1(2) Distribution of Uséfs

Bacolod S Tloilo

Total 3,002 © Total 2,980
Negros Tsland 2,942 -98.0% Panay Island 2,842 95.4%
Negros Oce. 2,926 97.5% . _110110 ' 2,673 89.7%
Negros Ori. 16 0.5% Capiz. - L 97 3.3%
Antique 64  2.1%
Aklan 8 0.3%
Guimaras . 2.6%

Source: JICA Study Team based on
JICA Origin/Destination Survey undertaken on Aug. 1991.

The number of users from/tc Bacolod .side departing/arriving at

Negros Occidential by direction is a&s follows,

Table N-2-5-1.2 Number of Users

to Bacolod from Bacolod Total

Bacolod City 2,015 68,97 2,606 68.0% 4,621 68.4%

South i76 16,3 561 14,6 1,037 15.3
North 427 146 648 16.9 1,075 15.9
Fast | 8 0.3 15 0.4 - 23 0.3
Total 2,926 100.0 3,830 100.0 6,756 100,0 .

Note: Bast : Murcia, Salvodor . :
North: Talisay, Silay City, Enrique B. Magalona,
‘Victorias, Manapla, Cadiz City, Sagay,
Escalante, Taboso and Calatrava '
South: other Negros Occidental
Source: JICA Study Team based on _ - .
JTCA Origin/Destination Survey undertaken on Aug. 1991,
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The users from/to Bacolod side will be assumed in future as
follous,.

from/to Bacoled City 70 %

South 15 7
North 157

2) Access Mode
Access/Egress mode at Bacolod side is as follows.

Table N-2-5-1.3 Access/Egress Mode

Vehicle Type Access Egress Total
Car/Van : 695 25.1% 917 26.,9% 1,612 26.1%
Jeepney L 1,816 65,4 2,223 65.3 4,033 65.4
Bus 209 7.5 153 45 362 5.9
Truck 16 0.6 26 0.8 42 0.7
Motorcycls 14, 0.5 14 0.4 28 0.5
Tricycle 13 0.5 60 1.8 73 1.2
Others 12 0.4 iz 0.4 2L 0.4
Total 2,775 100.0 3,405 100,0 6,180 100,0

Source: JICA Study Team based on

Origin/Destination Survey undertaken on Aug. 1991

The mode of transpoertation from/to Bacolod side will be

assumed in future as follows.

Car/Van 30 %
Jeepney 65 %
Bus A 4
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3) Average Load Factor

According to the Vehicular  Traffic Count BSurvey, -average

load factor at Bacolod side is as follous.

Table N-2-5-1.4 Load Factor -

Vehiele Type Count Passenger Ave. L.T.
Car/Van 434, 1,237 2.6
Jeepnay 323 3,726 115
Bus 1 35 35.0
Truck B 4 4.0
Motoreycle . 5 6 1.2
Tricycle 12 1. Te3

Source: JICA Study Team based on _
Vehicular Traffic Count Survey undertaken on Aug. 1991

The average load factor in Bacolod side will be assumed

same as the present in future.
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2.2 Cargo
1) Traffic Volume and transport mode
Table N-2.-5-1.5

Vehicular Traffic Count

 { Banago Port )

Mode Count Rate(%)
Car - -

Taxi 2 17
Jeep 21 181
Pick-up/Van 37 31.9
*Car/Van 60 51.7
Jeepney 15 2.9
Bus - -

Truck _ 35 30.2
Motoreyele - -

Tricycle 4 3.4
Others 2 1.7
Total - 116 100.0

Note : * is sub-total.
Source: JICA Study Team based on
- Vehicular Traffic Count Survey

undertaken on Aug. 1991

..Cér/Van is the dominant mode for delivering/picking up goods
followed by Truck and Jeepney. After the introduction of

Ro/Ro, the future mode of transport is assumed as follows.
Truck = 30 % —= 50 %

Jeepney(incl, Jeep) 31 % —= 30 7
Pick-up/Van 32 % — 20 %
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3. Preliminary Estimate of Benefits
3.1 Agsunptions
1) Vehicle Operating Costs

Table N-2-5-1.6 Vehicle Operating Costs

Vehicle a)Running b)Fixed <¢)Time
Type Costs Costs . Cost
(B/km) (B/min) (®/min)

Car/VYan 2,808 0,119 0.501
Jeepney 1.800 0.59 0.735
Bus 4.381 0.972 3,174
Truck 5,590  1.044 0,000
Motoreycle 0.624 0,019  0.289
Tricycle 0.720 ° 0.416 0.236

Source: Planning and Project Development Office, DPWH
with Aug,1991 fuel adjustment | '
Surface is paved and condition is fair.
Note : Highway Planning Manual Volume 4, MPWH, Oct.1982
1) Running costs are defined as the part of vehicle
operating costs which vary directly with the number
of kilometers operated,-
2) Fixed costs are defined as the part of vehicle .
operating costs which vary directly with operating_'
time (running + waiting time). .
3) ‘Time costs are defined as the value of passengers!'
time, including the time value for drivers of

private cars.
2) Production/Attraction of Trips

Trips from/to Bacolod City are assumed to generate/atiract cargo

and passenger to/from City Hall., Especially for cargo all trips
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are agsumed to generate/attract from/to City Hall.
Banago - City Hall 440 kni
Reclamation Area - City Hall 1.0 kn
Banage - Reclamation Ares, 3.0 km

3) Vehicle Speed

Tabel N-2-5-1,7 Vehicle Speed

Service Vehicle . Speed Travel Time (min)
Type Type (km/h) tkm  3km  4km
Passe- Car/Van 40 1.5 4.5 6.0
nger Jeepney 20 3.0 9.0 12.0
Bus 25 2.4 T2 9.6
Truck 40 1.5 4.5 6.0
‘Cargo Jeepney 40 1.5 4.5 6.0
Pick-up/Van 40 1.5 45 6.0

Source: JICA Study'Team
4) Average Load Factor for Ro/Ro
Truck 5,000 kg
Jeepney 2,000 kg
Pick-up/Van 2,000 kg
5) Passenger in 1997

1,213 thousand / year / direction

The number of passengers and vehicles by direction and

by mode are as follows.
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Tabel N-2-5-1.8 Passenger Number

Item Direction . Car Jeepney . Bus

Passen—~  Bacolod City 254,730 551,915 42,455

ger South 54,585 118,268 9,098
North 54,585 118,268 9,098

Bacoled City 97,973 47,993 1,213

Vehicle South 20,994 10,284 260
North 20,994 10,284 - 260

Source: JICGA Study Team

6) Gargo in 1997
115,000.M Tons -/ year / both directions

Table N-2-5-1.9 CGCargo Volume‘
(Unit:M Ton/year)

Commodi by Total Ro/Ro

Palay/Rice 22,000 11,000
Fruits/Vegetables 9,000 9,000
Sugar 39,000 4,000
Fertilizer 84,000 27,000
Bottled Cargo 15,000 3,000

Other General Cargo 87,000 61,000

Total ' 256,000 115,000

Source: JICA Study Tean
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3.2 Benefits for Passenger

The estimates of benefit and cost are debermined nsing the

following formula,

{Benefit) = (Cost)Banago - {Cost)Reclamation

(Cost) =  VOC
by vehicle type

(Cost) at Banago is

(2.808x4 +0.119x 6.0+0.501x 6.0)x97,973 Car/Van Bacolod
+ (1.800x4 +0.591x12,040.735x12,0)x47,993  Jeepney Bacolod
{4.381x4 +0.972x 9.6+3.174x 9.6)x 1,213  Bus Bacolod
(2.808xd1+0,119x t11+0,501x t11)x20,99, Car/Van North
(1.800xd1+0.591x £12+0.735x £12)x10,284  Jeepney North
(4.381%d1+0.972x t1343.174x t13)x 260 Bus North
(2.808x32+0.119%x t21+0.501x t21)x20,994 . Car/Van South
(1.800xd2+0.591x 62240.735x £22)x10,284 Jeepney South
+ (4.381Xd2+0.972i tR3+3.,174x t23)x 260  Bus South

o+ o+ o+ +

4=

(Gost) at Reclamation Ares is

(2.808x1 +0.119x 1.5+0.501% 1.5)x97,973 Car/Van Bacolod
+ (1.800x1 +0,591x 3.040.735x 3.0)x47,993 Jeepney Bacolod
v (4.381x1 #0.972% 2.4+3.174x 2.4)% 1,213 Bus  Bacolod
(2.808xD140.119x T1140.501x T11)x20,994 Car/Van North
(1.800xD1+0,591x T12+0.735x T12)x10,284  Jeepney North
(4.381xD140.972x T13+3:174x T13)x 260 Bus North
(2.808xD210,119% T21+0.501x . T21)x20,994  Car/Van South
(1.800xD2+0.591x T22+0.735x TR2)}x10,284  Jeepney South
(4.381xD2+0.972x T23+3,174x TR23})x 260 Bus South

I T . TP

(Benefit) is

(2.808x3 +0.119% 4.5+0.501x 4.5)x97,973  Car/Van Bacolod
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+ (1.800%3 +0.591x 9.0+0.735x 9.0)x47,993 Jeepney Bacolod

+ (4.381%3 +0,972x 7.2+3.174x 7.2)x 1,213  Bus Bacolod .
— 1098699 + 831911 + 52152 - -
= P 1,982,762 / direction
=P 3,965,524 / both directions

where : .
" $11 : Travel time between Banago and North by Car/Van
t12 : Travel time between Baﬁago and North by Jéepney
t13 : Travel time between Banago and North by Bus

t21 1 Travel time between Banago and South' by Car/Van:
t22 : Travel time between Banago and South by Jeepney
123 '

dl ¢ Distance between Banago and North

Travel time between Banago and South by Bus

A2 :.Distance between Banago'and'South ,
741 : Travel time between Recla. and North by Car/Van
(= t11 + 4.5 min ) o ﬁ
T12 : Travel time between Recla. and North by Jeepney
(= %12 + 9.0 min ) _
T13 : Travel time between Recla. and Worth by Bus
( = t13 + 7.2 min ) - |
T21 : Travel time between Recla. and South by Car/Van
( = t21 - 4.5 min )
T22 : Travel time between Recla. and South by Jeepney
( = t22 - 9.0 min )
T23 : Travel time between Recla. and South by Bus
(= t23 -~ 7.2 min ) '
D1 : Distance between Recla. and North ( = dt + 3km )
82 - Bkm_)'

i

I

D2 1 Distance between Recla. and South {

3.2 Benefits for Cargo

The estimstes of benefit and cost are determined using the

following formula.

(Benefit) = (Cost)Banago - {Cost)Reclamation = -
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(Cost) = VOGC  (excl. time cost)
by vehicle type

The calculation of total number of vehicles

N x ( 0.50%5 4+ 0.30x2 + 0.20%x2 ) = 115,000
Truck Jeepney Pick-up/Van Total

- N = 32,857 vehicles / year

Truck 16,429
Jeepney 9,857
Pick-up/Van 6,571

(Cost) at Banago is

(5.590x4 +1.044x 6.0)x16,429  Truck
+ {1.800x4 +0.591x 6.0)x 9,857 Jeepney
+ (2.808x4 +0.119x 6.0})x 6,571  Pick-up/Van

{Cost) at Reclamation Area is

(5.590:1 +1.044x 1.5)x16,429  Truck
+ {1.800x1 +0.591x 1.5)}x 9,857 Jeepney
+ (2.808x1 +0.119x 1.5)x 6,571  Pick-up/Van

(Benefit) is

(5.590x3 +1.044% 4.5)x16,429  Truck
£ (1.800%3 +0.591x 4.5)x 9,857 Jeepney
+ {2,808%3 +0.119% 4.5)x 6,571  Pick-up/Van
= 352,698 + 79,442 + 58,873
2 491,013 / both directions

3.3 Total Benefits

Total benefits amount to B 4,456,537 / both directions / year.
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Figure A-2-6-1 Design of Ro/Ro Ramp

Source: JICA Study Teanm
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CONTANER INVENTORY (Morshaling Yord)  BREAKBULK CARRED N TONS
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Figure A-2-6-2 Container Inventory & Breakbulk Volume

Treated at Banago Pier

Source: JICA Study Team based on
NENACO
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Note A~R-7-1 Reguired Ro/Bo Terwinal Tacilities
The required Ro/Ro terminal facilities are estimated as follows;
1. Transported Carge Volume and Passenger Numher by each one trip

Passenger; 1,236,000 pas./(4 trip x 340.day } = 908 person
{ capacity ; 1,000 person )

Cargo - 81,000 M ton /(4 trip x 340 day ) = 62 M ton
{ capacity ;3 79.5 M ton )

-

2+ Loading Parking Area

Using the composition of loading vehicle type and unit perking area by

each vehicle type, the required loading parking area is calculated as

follows;
Bus i 3car x 60 m = 180 n°
Private Car ; 8 car x 25 n? = 200 m?
Truck s 6 car x 50 me = 300 n°
Jeepney 3 49 car x 25 m2 = 1,225 m2
Total = 1,905 w

Assuming the facility utilized ratio at 80Z, the required area is
1,905 1° x 80 % = 1,524 v = 1,500 n°

3. Utility Area

A utility area is required for vehicle drivers to wait the vessel

arrive at the loading panby ocean. The utility area is calculated as

. follows;

Basic assumption ; Utilized ratio =80 %
' 60 %

il

Concentrate ratio
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