3.3 ‘Stractural Survey at South Harbor
3.3.1 - General

 The Port of Manila is comprised of Notth Harbor for domesti¢ trade and
South Harbor for 'foréign itrade, and the Manila International Container
Terminal (EICT) A1l the havbor facllities in the ‘Port oP Manila Were
constructed shortly after World War. 1I; ‘ “The facilztles are ser1oUsly
deteriorated and some. parts of the fac11itles have Peached vePy dangerOUS
conditions for normal port operatlon ‘because of lack or proper maintenance
and repair works., Considéring the unsatlsfactory situation, the Study Team
conducted a series of structural survev/inspectlon of the ex&sting harbor

facilities. _ ' :
The survey covered piers including port ~related facilities in South

Harbor and part of North Harbor
3.3.2 Field Surveys at South Harbor

3.3.2.1 Scoﬁe of the Surveys - _ _

The field surveys and lébbratcry tests ;shown “in - Table 3.3.1 were
carried out on the structures it South-Habbor‘to determine the degr2es to
which the facilitles are damaged and their members arve deteriorated, ~ An
overall evaluation was then made on the danage and deterioratlon of the
structures 4n accordance with the results of the invcstigation. The

investigation/survey flow is shown in Appendix 3.3, 1
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Table .3.3.1

Survey Items

TFacilities.

§urvey.msthbd

are reinforced concrete structures with plles

beams, and slabs.

Déscription Remarks
Visual _ Direct visual inspection by boat .|P-3,5.,9,
Hinspeption and underwater inspection by diver{i3} and 15
~ |Chipping test,
S In-situ test iSchmidt llammer,
Plers ' Potential difference measurement, - do -
' Pile depth problnp
. Comprcssive stfength,
Laboratory Salt content,
tests |Estimated mix proportlon .- do -
Cavity ralio, Carbonization
Tfansifrshsds Visual N Exterior and interior equipment Port area
and warchouses inspection '
Container yard | Visual Width, length and condition of -
and road inspection|pavement - - do -
Drainage system| Visual Drainage condition a
inspection - @0 -
3. 3 2. 2 Piers _
South Harbor has Flve 1arge plers perpendicular to the shore. They

A lowered

passageway. for cargo handllng vehicles rans along the center of Piers 3, 5,

9 and 15.

Pier 13 is,

according to an interview,

supported by two

types of

piles; the upper part consists of reinforced concrete with square sections

from fhe slab t6 the sea bottom and the lower part consists of wooden

piles.s

'-Pisr_3 alss.has a substrustﬁfe made up of two types of piles; they are

maihly sd»édlled'mqnoLUbé'pilcs and pértially

H-section steel piles.

The piers have'piles;spahnigg about 4.6 m to 6.1 m along the axes and

about 3,1 m to 3.4 m in the transverse direction.

Pier 13 has a slab of 25

-'35 ¢m thickness and thé'othéb'ﬁieré_haﬁé slabs of 29 cm thickness,

1)

Visual Inspection

a. Visual inspectIOn standard

Detepioration of thc structures wag " surveyed by ianspecting all the

slabs, beams and piies of the piers v1sua11y for individual evaluation

‘of the structures.

quick and accurate visual assessment.
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A three- categorv evaluation method was employed for

functionally sound piles were




ﬂistingulshed fr0m con31derab1y damaged ones, and slightly damaged piles

were dlStlﬂgUlShed as an intermediate categorv.

visual inspection are shown 1n Table 3. 3. 2.

evaluated using the terms listed in Table 3. 3 3.

More detalled information is shown in Appendlx 3. 3 2.

"The criteria of the_

Slabs and beams were also ;

Table 3.3.2 Criteria of Visual Inspection .

Structures Sound .Slightlv Damégéd- ' Seriouiv Dahaged.
Pileé Functiﬁhally Sllght cracks and damage in’ 'Damage or deterioratlon
sound : plle head’ cOplng are visible, [is’ too severe for
but plles are still rellable functlonal soundness.
enough to support Vertical
loads. _ o
Slabs Funetionally|partial loss’ or concrete |Loss of coneréte; ex= -
and beams|sound surface, exposure of: :|posure of reinforéement
' ‘ relnforcement and slight o jor ch1pp1ng is too
cracks are vgslble ‘but the severe for functional
structures are still reliable [soundness.
enough to bear vertical loads,
_ Table 3.3.3 Evaluation Terms -
Symbol _Descgiptioh‘:
LC Loss of concrete
ER Exposure of reinforcemenﬁ
FL Free lime '
Hd Honeyéombing
RU ‘Rust
CR Crack

b, Results of Visual Inspection

Fig,

eétimafed From the v1sua1 1nspection.‘
is the most sound, raising no problems if‘ueed as it is._

and 9 are mostlv sound with about the same level of damage.

Judging from the figure,

3. 3 1 is a colored chart showing the degrees of damage as

Pier 5
Next Piers 3
A1l the

plles are almost sound ﬁhile _the beams and slabs are damaged severely -

. here and there.

Repair of this damage will

- long~terpm service in the future.
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Considefébie”éamégé étJPier 15 was obéabved particularly in the
.beams and slabs although the piles are mostly sound., Repair of this
-Bevere damage is Lelatively easy since most of it occurs along the
1owered passage in:the center, The pier could become guite servicecable
'1f the beams and slabs were repa1rcd.

‘ Piev 13 is the most severely damaged to the extent that even its
'utilization under the ‘preseat conditions is dangerous for normal port
operation,_as OVerall deter:oratlon of the piles, beams and slabs has
‘developed throughout the  pier, Moreover, repair is very dlfflcult
because of the deteriorated piles. ' .

: The bearlng capacity of the plles scems to be suff101ent for all

plers and no structupal deformatlon or cracks due Lo dlffercntlal
_settlemcnt caused1_by 1nsufficient bearlng capacity were perceived
'é]ﬁhoﬂgh'some piles'héve lost the pilé heads just under the slabs.
_ Accordlng to the Pesults of the item- byuitem 1nvest1gation, all the
l-piers have ¢racks and resulting free lime and exposure of reinforcement
is  common, but in additlon to such  damage PleP 15 shows much more
honeyconbing ‘than the othér piers,

The results of the visual inspgction'of‘each pier are summarized as

follows:

@ pier 3
Pier 3,'constructed in the 1960'3, consists partially of an older pier
left--unPeHEned. Most™ of the menotute piles are generally sound
'althoﬁgh pile head coping losses are found in the lowered passage.
- Beams abe:aISO'velativély sound in spite of a concentration of serious
" damage around the end of the pier. Slabs are damaged all over the
older section, _.In general, this pieb will have no significant

problems if répaired partially because the piles and beams are sound.

@ Pier 5 . _
. Pile head coping losses were observed in the lowered passage but they
_ bring no particular functional problems to the structure. Beams and

slabs are quite sound with only slight damage at the end of the pier.
@ Pier 9
~~ The outermost ona-sixth of the pier is supported by monotube piles,

while the inshore part has a structure of reinforced concrete columns
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integrated into the slab The oolumhs are oonneotéd to m0notqbe piiés--
at almost + 0 MLLw ' R '

Piles towards the end of the pie? ave deterlorated/damaged to suoh an
extent as to be, totally unrellable and the affected area Poquires
prompt repazv or some loadlng control neasuros., Plles in other parts
are rellabie and relnforced concrete columns are quite. sound.-
Damage to the beams in the lowered passage and: at end of tho pier is
generally not serious. . g _ _ ‘ _

Damage to the slab is found io tho aprons on both'Sidoo=oF-tho pier

_with serious'daﬁage concentrated on the side facing'Pior 13}

@ Pier 13- _ _
The'pileo are of reinfofoed concrete with a reotangulﬁv cross section.
: Detefloratlon of piles 15 partloulavly severe at their splash ‘zZones
w1th serious 'loss of concrete suface and exposuie oF rolnforcement..
Such deterloratlon is distributed all over the pier amountlng to 60%
of the total piles. However, the very largo Cross- sectional area of
the plles {two or three tlmes as large as that’ of a monotube pile) may
woll withstand the vertical load upon them for the time belng.
Beams and slabs are damaged almost throughout ithe pler hlth severo
danage concentrated around the end of the DIEP. ‘ Soundness is.
partlally found where the beans and slabs have been repaived.

'.Deterloratlon of beams and - slabs is mostly: due to cracks and exposure
of relnforcement and the ‘exposed reinforcament is considerably
‘corraded with a reduced diameter 1n many cases. ' ' '
‘The severo degree oF damage found 1n slabs, beams, “and piles- alzke

'1nd1cates that th1s pier 13 ‘in a or1t1ca1 condition for oporatlon.

® Pier' 15 . _
The plles are qulte rellable although pile head coping losses are .
'_consplcuous at the lowered passage 1nd the entrance to the piev. _
As for the beams, serious damage is concentrated aréund the entranco
to the p1er. the lowered passage and part of the_end of the pier.
Slab damago is particularly serious at the entrance to the pier.
tFurther, slxght -damage  is dlstrlbuted all .over tho southern part of
this pier except for the part not used 80 froquently at present.
Belatively heavy damage to beams and slabs was found along the lowered

passage comparod with other similar structures.
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Th’is'i's pl"bbabl'y-attvibul;able noet only to its location, liable to be:
ai‘(‘ected by waves, but also to improper construction work in view of
the rclatively large amount of heavy honeycombing occurring at this

pier.

—107— -



PIER 3

PIER &

PIER 9

PIER 13

PIER 15

Legend

-
= QD
%) &n
oS
=] =
= 3
ST =]
= b
-
— w
-t =
= <
-
- b
— [+3]
VI
L]
D e
dhd s -y o
s i
pHah, il :
R o sh.”
3
3 ?»1h
A DA
et
T
BT o |
=T
s Cmyn L e

"Lafinr

®
=S

#{g. 3.3.1 Damage Map of Plers

~109--






2}' Results of Tests

Table 3 3.4 ShOWS Ehe' general description of the

1nspecti0n items

1nvestigatioh/

folloned by the test results for the 1nd1§idua1 items.

Moré detailed 1nformation'is shown in Appendix 3.3.3.

Table 3.3.4 Investigation Items

Item-

Investigation

Method

'IHVCstlgatlon
of c¢ross- section

Purpose

thpping test
Reinforcement probing

To measure the shape of cross-
section and the ratio of
reinforcement

Pile 1eng£h-
probing
Concrete

strength test

Elastic wave test

To investigate the pile length

Compression test,
Schmidt Hammer. Test
Estimation of mix
propotion

To measure the compressive
strength of concrete

Steel
strength test

Tensile strength test

.To measure Lhe tensilé strength

ol reinforcenent and steel
monotubes

COPPOSiOH of
reinforcement

Potential dlfference,
Carbonization; Salt
content _ ;
Estimation of mix
proportion

To investigate reinforcement
corrosion and its causes

'a._Cross—SectiohaIJInVestigation (Réfer to Appendix 3.3.3-1)

‘The cross section of beams and slabs and the ratio of reinforcement

were invcétigated at thé portions chipped Trom each of the piers.

The

volume of reinforcement in the. slabs was checked by using a Pachometer

metal detector (a non-destrictive measuring instrument).

'b. Pile Leﬁg‘th’ msgestigauon‘ (Refer to Appendix: 3.3.3-2)

_ Pile lengths for cach pier were investigated using the elastic wave
‘”probing method. Piles at e¢ach pier proved to have almost reached the
'suppbfting stratum as inﬁicated:bv the geological survey results, The
results for Pier 13 shohed shorter pile lengths because only Pier 13 has
. a different type of pile foundation and the foundation mlght prevent the

_ elastic waves from reaching the wooden pile underneath by reflectlng the

" wave at the lower end of the reinforced concrete piles.
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c. Concrete Strength Test (Refer to Appendix 3. 3 3- 3) - o
The results of compression tests ShOhed that the concrete used for'
piles is very strong with relatively little variation (average con~
' pressive strength oP 330 kgP/cm . e 7 o _' t
Slab concrete strength neets thef requ1rements For‘ ordinary
reinforced concréte structures (210 kgf/cm ) in spite of considereble
variation. . - N  ' ‘ ,
The'SChnidt'Henmer Test s non destruetive compression test had
similarv results to the direct c0mpression test for slab concrete. but:;
showed 1ower figures for piles.r - , . , ‘ e
This is probably because of the monotube p11e surface conditions,
that is, the Schmidt Hammer struck the heat damaged surface of the piles
1rregu1ar1y. _ ' :
Estimated mix proportion results indicate that the unit amount of |
cement (kg/n }. contained "in the pile concrete is larger than in slabs
and beams, and the results 1ndicate that better concrete was used for
the piles than for the slabs and beams. . The concrete used for these
structures is better than that conmonly used for typical reinforced'_

concrete structures.

d. Steel Material Strength Test (Refer to Appendix 3 3.3- 4)
C)Reinforcement Tensile Test _
The reinforcement at each pier is of various shapes. deformed, round
square, and tw1sted . ‘ .
Although the test results show considerable variations An. 'yield
stress (22 kgf/nmz 38 kgf/mm ), more than TO% of . the test pieces
were measured at sone 30kgf/mm2. The eIOngation rate was 201 or more
for all the pieces. show1ng typical values_for average reinforcesent.
@ Monotube Tensile Test
. The test results showed very Few variation.f Fhe yield stress for all
test pieces ranged between o kgP/mm cand 45 kgf/mm 2 The very small
_difference _between  the yield point and the ultimete ‘strength
- indicates characteristics distinct from - steel materials used for

ordinary structures.

e, Reinforcement Corrosion (Refer to. Appendix 3. 3 3 5) :
The tests using sdphisticated instruments revealed that although?
corrosion of the reinforcement was  not observed by vieual inspectiOn,
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some of the piefs were corroded, but the corrosion was insufficient to
" cause gignificant damage. to the relevant structures.

_ _: There is also no problem at present in the amount of salt contained

'1n the reinforced concrete and the degree to which that might affect the
._ corros1on‘ of | the reinfopcement. The amount of cement used for the

reiefofeed eepcrete'roughiy meets the requirements in view of corrosion

' resistance although watertightness is problematical.

3) Oﬁevall'ﬂssessﬁent of Structural Soundness/Reliablility of the Piers
. The_fbllowingiTable'3.3.5 ie the overall assessment of the structural
soundness/reliability of the individual piers based on the various inves-
;tigepions and -inspections presented in the sections above. The test
fesults_gcre'not obteined.fEOm sbecimens/samples extracted at random, but
rather from the _ apparentlv[stvucturallv sound parts, Therefore,
structural evalyation of the plers relied more on viswnal 1nspect10n than

on the results of the laboratory tests.

Table 3.3.5 Overall Evaluation of the Piers

Pier : o . 'Evaluation

3 - Aged but stlll usable with some partial minor repair

‘ works to slabs/beams and fenders.

.'5 1 The moSt ‘sound pier, but Tull repair of fenders and
minimum repair works to SIabS/beams required

9 Aged but still usable with some partlal mrinor repait
works to slabs/beams and fenders.

13 Most deterlorated pier very dangerous and in almost

" | eritical condition for normal cargo handling operation
without overall repair works to superstructure
including fenders,

- 15 |. Second most deteriorated pier, but still usable with
' some repair works to slabs/beams and fenders
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3. 3 2. 3 Roads and Container Yards o .

Wide San Francisco Street (uith an effective width of about 35 m);
Boston Street (w1th an ‘effoctive width of about 16 m) and Chicago Street
{with an effectlve w1dth of about 14 m) are the main roads running at right
angles to the Piers. Connecting these streets are 13th Ave. - (w1th an
effective width of ahout 30m) and’ 25Lh Ave, (W1th an’ effective width of
about 20m)} and numerous other snall roads, some of whlch do not fUnCtion
properly as they are dead ends used as’ parking lots for cargo vehicles
(Refer to Appendix 3.3.4), _ . '

The roads are paved with concrete, but San Francisco Stréet and 25th
Avenue have many cracks and potholes some of which have been repaired with'
asphalt- conerete overlays. ‘The' cracking may be attrlbutable primerily to
1nsufficient pavement thickness including the sub- base course (actually 58f
cm), far below the 7% cm deemed to be the minimum ‘thickness necessarv for -
the present vélume of traffic in view of the k value {5 kgrfcm3) obtained
from the plate bearing test.

South Harbor has two conta1ner yards in its northern and southern
parts {CY-1 and CY-2). Cargo shifter lanes made’ of reinforced concrete are
now under constructlon in CY-1 and ‘a part oF San Francisco Street (in the
neighborhood of Pler 13 and Pier 9) is being used as a contalner yard

. CY¥-2 is mostly paved with asphalt but not to a sufficient extent whilc
CYel is generally unpaved, ‘and the _1nsuff1c1ent dralnage .system also

-inconveniences cargo handling.

3.3. 2:h 'Drainage'System _ ‘ o _ )

_ The harbor area ‘has a separate drainage systcm, but the sewer does not
lead to a sewage treatnent works.‘ The ralnwater drainage system is ‘a
combination of surface drainage and subsequent underground drainage leading
to the sea. The surface drainage. COnsiating of L= type road 31de gutters
“and gutter traps, remains almost intact, but it is not clear whcre the flow
from the traps reaches finaliy.‘ Severai drainage pipes (RC d 350 mm) lie
- across San Francisco Street running directiy to the sea, " but they are
Functioning unsatisfactoriiy due to clogging. No dePinite drainage systems
dralnage were observed on the othep roads, and ‘even ‘along San Francisco
Street, the lower part of the road surface south - of Gate 2 and in front of
Metroport Terminal In¢. and the Customs experience pereistent Plooding even
though they are 1ocated near the Sea, ConstructiOn ‘of new drainage routes’
and maintenance thereor are.  Therefore, indiepeneable. Also for ths CY-2
container yard to oporate at its full capacity, CY-2 requires additional
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Iinstaliatibn QF catch basins and drains for more efficient draipgé., Water
:_inflpw ffdm outside the¢ area into CY-2 should be diverted and disposed of

”pfOpérly'by'other drainage system.
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3.3.3 Struttupél Analysis of the Bxisting Piers at South Harbor

3.3.3.1 General S -

The evaluatlon of the plers in South Harbor is presented in this
sectlon while other facilities in North and South Harbors are. evaluated in
prevxous sections, _ _ _ U o

From the structural survey, 1t is concluded that Pier 13 is the least
sound of the 5 plers in South Harbor, and the slabs and ‘béans of this pier
are severely damaged. ‘' As for Pier 15, the entrance and the loweved
passageway which are close ko the surfaee of the sea are “the most damaged
sections. ~The other piers are sound compared with PlePS 13 and 15,

To evaluate the piers structually, the damaged portiséns are assumed to

have been repaired or rebuilt as initially constructed
3.3.3.2 Design Criteria and Preémises

1) Strength of Material ' _

The = laboratory’ tests were'_conducted on the concrete corés,3
reinforeing - bars and steel plates of plles taken From plers whlch are
Judgeg VLSually sound, ‘ _ . SR

From the tests ‘the following values were détermined for'evaluafing

the structural soundness,

a. Compression Strength of Concrete ' ck = - 210.kgf/6m2

b. Yield Strength of Reinforcing Bars sy = 3000 kgf/ca’

c. Tensile Strength of Steel Plate sl = 4100 kgf/en’
2) Load

Deéign:ldads are congidered as foliows:

(Refer to Appendix 3.3.5)

a. Live Loads

Transfer Crane (for 40 ft’c@ntaiher) Max.'Loéd: 30.0_tf/whe§i“

: Trailér. o {for 40 ft coniainef) Max. Load: 5.8 tf/wheel
Straddle Carrier (for 40 Ft container} Maﬁ. Load:- 12'0'tf/wheel
- by Contalner Load - (40 ft) T . : Max. - Load 30.5 tP

¢. Earthquake Load(count back from the existing structural condition)
Aliowable lateral seismic coefficient (Kh) 0,15 '

Surcharge 10.% ti‘/ni2
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'3) ‘Structural Analysis Model

~The structural models were assumed as Follows.

a. Slabs
Rectangular plates w1th four sides supported continuously at the
.+ inside of the beans,
jb.-Eeams P
.C¢n£inu0ué bééms wifh equél spans.
¢. Piles N
Pfojeéted'pilcs with free heads.

4} Structural Size for Analysis
The structural sizes were set up as follows based on the results of

the suvvey and the chipping 1nvest1gat1on.

Beam ' T Slab

: Span (m) *1 |. Dimensions (m) Thick-
Pler No. - Prep. }Axis| Perp, Lo axis| = Axis ness [Pile
' ' to axis] - Width| Height{Width|[Height] (n)
P-3 . K .6 3.1 ) 0.40 | 0.75 [0.80 10.70 [0.25 |Mono-
o . R ‘ g ~ : tube
P-5 _ P W6 3.1 1 0.4 F0.75 [0.35 |0.70 [0.25 |[Mono-
o “; i . o L tube
Case 1 5 6.1 3.85 0.40 | 1.15 }0.65 |1.20 lo0.25 lono-
‘ {land side) L N . tube
P-9. | Case 2 .6 3 1 0 50 1 0.75 10.45 [0.70 [0.25 |Mono-
- | {sea side) |- | ‘ o tube
| Case 1 5.0 . 3.9' 0.#5 1.15 [0.50 [1.05 {0.35 |[*2
P-13 p—iiim . ]
. | Case 2 b7 3.8 1 0.45 | 0.90 [0.50 {1.05 [0.35 |[*2
p<15 - - . 1 4.7 3.2 1 0.4 [ 0.75 [0.35 |0.70 {0.25 |Mono-
) S : C . : tube

1) " Perp. means pevpend1cuiar.
*2} Concrete rectangulav colump with a pedestal underneath.

The reinforcing steel volume was applied as obtained from the chipping
investigation.
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3.3.3.3  Structuwal Sa'fet\r-LeVel - ,
The followxng is the structural evaluation of the existing structures

based on the design CPltePla and premlses shown in Section 3.3. 3 2.

1} Pier 3, Pier’ 5 and PieP 15 : . .

Operation us1ng shifters or straddle carviers is dlfficult Trailers
are usable and- containers with full loads ¢an be stacked up to: two hlgh
'As for the stability in eavthquakes, the lateral seismlc coefficient of

0.15 is no. su{ficient '

2) Pier 9 |

The land side of 300 m and the : ‘sea s1de of: 60 m have beams with -
'd1fferent spans. The 1lang side has wlder Spans than the - sea side, 1, 37=
.tlmes in the direction norinal to the ax1s ‘of the pier, and_2.5-times-in
the direction of the axis of the plev The evaluation was made_ih‘tko

directions.

~a. Land side (Long_Spani _ 7
Operation_ueing_shifters or straddle caﬁfiers_is Gifficﬁlt;- Trailers
_can be used, but it is "not 'recemmeﬁded to stack fully-loaded
centainers twet high. As for the stability in earthquakes, the
: lateral seismfc ébefficient bf 0.05% is in the'dangerous range., :
b. Sea side (Short Span) _ | o
'.Fully—lbaded eonteiners can be plled up to three high and the lateral
seismic coeff101ent of. 0. 15 is sufficient. . The other evaluation

. results are the same as those of the sea side.

'3) Pier 13 | | o |

{ Operation using shifters :ié nbt fecOmmended, “but opefétionj_ueing

' traiiefs' or straddle? éarriers presents 'no probiems. Fuily"loaded

_ centainers"can” be stacked “bf to three high.,  As~ ‘for  the stability 3n

-'eavthquakes, no ¢lear conclusion could be reached because the details of
the foundation ¢ould not be determined in this burvey However,'s1nce

many braces are used, this pier seems able to resist minor earthquakes,
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As described abova, in terms of ~operational aspects, Pier 13 is the
best of thﬁ' five pievs, =assum1ng that 'all . the members are made
stvucturally sound with sufficient maintenance and ren0vat10n. However,
; 1t is a clear Fact that Pier 13 is the most severely damaged pier in South
_Harbor, and 1t is dangerous for cargo handling operatlon‘even at present
as shown in Sectlon 3. 3 2. 1t is highly recommended that Pier 13 should
bo given the minimum reconstruction necessary to accomodafe vessels

requiring no caﬁgo haﬁdling operations{
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3.4 Structural Survey at North Harbov
3.4.1. Scope of'Sorvey'

Among the five (5) plers (Pier 8 - 16) which were. subjéct to ‘the
engineerlng investlgation at ‘North Harbor, Pier 16 has been troublesome
since its completlon in the 1960's. Despite various remedlal measures, thé
apron has settled. _ ' ' : ' -

" As for the other"piers;' although peopie concerned say. that the
quaywall is made of concrete sheet piles, no design document has been found
anywhere and the deta11s of the structure are obscure. The follow1ng
surveys wvere conducted to obtain the basic infomation on the quaywalls $0

as to check their structural stabiilty.

1) ExcaVatlon of Quaywall Backfllllng _

The structural type of Piers 8 through 14 1s said to be the same.
‘_Wlth regarcd to Pler 16, the deSIgn drawing for 1ts structural improvcﬁent .
still exists, and the structure is quite different from Plers 8 through 14, .
Therefore Plers 8 and 16 were ‘selected for trial cxcavation for_
engineerlng '1nvestigation. The trial 'excavation was exccutcd 'to.
investigate the 'présent condition of the tie-rods and concrete wall

anchorages at PlOPS 8 and 16,

2} Underwater‘Survey for Shcct‘Pilos :

An underwater survey uslng dzvers was cxecuted to investigatc the
present condltlon of the concrete sheet p1les.j The objective of the survey
was to check the p0381b111ty of soil leakagc toward the outside of thc
piérs through £aps bcthcen the sheet piles. Damage to the sheet piles was
recorded at 1ntervals of every 1or2nm along thc pcrimeter of Plers_B
through 16 ' '

3} Diagonal Borlngs '

' Since - the sheet pzlo length of Piér 8 is unknosn and ‘this is
essential for the evaluatlon of structual stability, several diagonal
borlngs were made 'to determine the sheet pile longth |



3.4,2- Results oi‘ t;he Survey

The most reliable sections were traced based on the results of the
survey and relevant documents. Sections of Piers 8 and 16 are presented in
Figs. 3.@.1 and 3.4.2 respectively. The historical stages OF structural
countermeasures are shown in Fig. 3.4.3 according to the 1nvest1gat1on and
interviews Wlth MPWH and PPA personnel.

The results oF the underwater survey are shown in Figs, 3 4.4 and’ 3.4, 5
Fig. 3. Q i shows the location where damage incliuding gaps between the shect_.
piles was found. Fig. 3.4.5 shows the distribution of gap width at Piers 8:
_through 16. SR .
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1. Original Design v MR

Lo - MLL
Constructed in the 1960'3'—-%'—“.

_CONCRETE PILE

. ¥irat Remedial Measure

Improved one or two years

later after 1st stage

Second Remedial Measure

Designed in March 1970

Fig. 3.4.3 Historical Stages {oi‘ Remedial Measures
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3.4.3 Evaluation of Survey Resdlts:

1) Pier 8

The sheet piles themselves wére not s;gniflé&ntly damaged and.the
gaps between the sheet piles were very small on average about 10 cm.
Therefore, there ‘is no p0531bi11ty of soil leakage through the gaps.. The:
results ol the diagonal boring shoued the sheet piles were embedded about 3':
n into the sea bed, and driven 1nto a sand layer having an N value of 20 -
30 accordlng to the 3011 1nvest1gation. The results of the tvial exca=
vation showed the concrete wall anchorages were sound and the tie rods
were almost gsound except that the joint portlons with' the shoet piles were

'corroded and the diameter of tie rods showed a decrease of about 1. 0 <.

2} Pier 16 _ _

~Damage to - the sheet piles was confirmed at 16 points, which is a
little greater than at the other piers. Hoﬂever, because the damage is
very small compared with the total 1ength oP the perlmeter of the pier,
there is no problem of structural stabillty.d ‘ :

GapS ‘about 30 cm wide were found at 2 po1nts between sheet piles and '
the other gaps were about 10 cm W1de. According to PPA personnel these
gaps caused the leakage or dropout of the backfllllng which brought about
the séttlementf- CIf their claim is accurate, the . settloHEnt ‘must  be
conoéntratad'at a certain area:in the backfillihg behind the end of the
reliev1ng platform. o ' .

© But there was no locally marked settlement in the backfilling and no
trace of leakage or dropout of the backf1111ng material was Found jn the.
sea bottom durlng the underwater survey., - ' ' :

According to the undorwatev survey, Pie 16 has a backfilling of

graVel, and these materials are supposed to form a kind of a tlght barrier“_

wh1ch prevents the backrilling material from squeezing through the gaps
between the sheet piles, even if ‘the gaps are 30 cm wide.‘ :

The tr1a1 excavation shows that the roinforced COncrete tlo beams are -
broken and the re1nf0rc1ng bavrs are exposed,

The failure of the t1e beams may - have been brought about by the
in1t1a1 settlement of the backfi]ling material shovtly after the completlon
of the- structure._ The ex1sting tie beams cannot be expeoted to transfer
the reaction of the sheet piles to the anchor p]ates. Thus, this pier is
very unstable Prom the structural point of view.
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3.4.#17$EPQCthal Evaluation

1) Pier 8
" The stability of the pier was studied by analysing a structural model
 'having a water depth of - 6'm from MLLW {the actual water depth) based on
_Ithe structural snrvey and soil investigation.
_The results of the analysis shows  that the stress in the tie-rods
: exceed the allowable llmit when the pier is used under the supposed design
.QOndition because of the reduced area caused by correosion. However, it was
Ebnblﬂded thét fhis pier has no problem of stability if an area 5 m wfde
behind the sheet piles is not used as a strorage space.
Accordlng to the study on the increase of the water depth in front of

the quay, it was found that it was not possible to increase the water depth
to more than - 6 m below MULW.

2} pier 16

" The stability of the pier was studied by ana1y51ng a structural model
haV1ng a water depth of ~5nm below MLLW. 1In the model, the fonotube piles
._at=the front and the sheel piles are considered,-while the tie-beams ave
”neglectéd. The study shows that this pier has almost no problem at the
'pPQSent water depth,.even thqugh tﬁe stress of the monotube piles slightly
exceeds the speéifiéd.3116Wablé stress.  Also, it is desirable that the

Cdntéiner'stobagé?areé:be'é minimum of 5 m behind the quaywall.
_ As fdr the séitiehéﬁf df the apron, the scttlement due toe consolid-
ation’ was calculated ?ov the ¢lay layer below the soil.backfilling using
'the 3011 parameters obta1ned from the so0il investigation. The study showed
'Lhat the sebtlement of the clay layer is about 20 cm, and the consolidation

has:élready.finishéq.
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3.@;5 Structural Imptovement

1}  Urgent Structural Counterneasure for Pler 16 _ -

The existlng surface condltxon of the backfilllng is not necessari]y'
good and this .condition is ‘assumed 1o have been caused by the rutting of'_
vehicles and the constant flow of baCKPilling materlal by rainwater. _ :

Therefore, it is. adequate for ‘the. ground suvface to be paVed uithlt
concrete as shown in Fig. 3. b, 6 in ‘order to prevent it from partially
sinking any. further, : o _ _ .

According  to the résulls. 'of thé uﬁderwatér -éufuéy ‘and  visual
1nspect10n of the backfilllng, the Team obtained no deflnlte finding for
the said: settlement ~which PPA . personnel claim stlll contlnues and is
attributable ma1nly to the 1eakage of the backfllllng materlal.'

The settlement due to the consolidation of the clay layev below the
backfllllng has already finished as mentionad above, It is, therefore,
thought that the partial settlement was caused not by consol1dat1on but by
compaction of thé backf€illing. _ _

- At this moment under normal port operatlon there is no fear about
leakage of the backfllllng material rwhich is qulte ‘stable because of the
protectve baPPléP conposed of the f1111ng material

But it is PGCOnmendable to put sowe type of coverlng over gaps mora
than 6 1nches wide between the sheet . piles. - This is. because - the
backfilllng mateuial which has not spilled out yet, might be squeezed out
il there were a severe earthquake which would p0531b1y break the existing
stable- cond1t10n of the backfilling material.

Fig. 3 q, 7 shows a suggested remédial - counterueasure for the gaps

between the sheet piles.

2) Proposal of Renovated Plers with Deeper Water Depths _ _
Donestlc vessels have lecently been gettlng bigger and begger in the'
Phiilppines. At prcsent the water dépths of North Harbor are -b5m below
MLLW for P1eu 16 and -6m below MLLW for Piers 8 through 1“
Plgs. 3.4.8 and 3.4.9 show plans for renovated Plers with deeper water
depths.’
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CHAF’TER 4 R
F’RESENT SHIPPING AND
CARGO THROUGHF’UT "







"_CHAPTER 4 PRESENT SHIPPING AND CARGO THROUGHPUT
4.1° General -

Thé:pubiished statistics of the Port of Manila are not sufficient to

éérvé as a statistical basis for a comprehensive analysis of the shipping
_ana cargo moverent of thé port, Therefore, the study team conducted a

fﬂ?ther study  0n' the .shipping and cargo movement by facility and by
cbﬁmodity'for_foreign trade in'1985.

The additional study was ‘carried out using a microcomputer to.process
thé raw data recorded in the PPA "Worksheet per Vessel Activity" ahd the
ships® mani fests with the assistance of PPA statisticians.

: The computed total number of ships and cargo volume for South Harbor
cavered about ninety six percent (96%Z) of that of  the published' ppPA
stafistics, and 65% of that for MICT. Thé;dutput table ofISEip and cargo
gt;tistics is shoﬁn in Table H;i}l.'gThe data  is classified by mooring

facility and by zone (South Harbor, MICT and Total Manila Port).
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" Table 4;1)1 'List offbufput Tablei

A. Cargo Movement
l_—_'—.'_,-___;i-fﬁ_-_—u____ﬁ_.—ﬁ—

. Cargo volumefby commodity'by Ship éype.‘”

. Carge volume by COmmOdity by packlng type.

. Cargo volume by commodity by type of service._

. Cargo volume by packing type Ey Ship_type.K:

1

2

3

4, Cargo volume by commodipy by month,_--
5 .

6. Cargo volume by type of ship by Q,RfT.

7. Cargo volume by type of‘éhip byiﬁ.H.T,: 

B. ' Vessel Movement

1. Kumber of callihg ships by ship typé'byidéys'qf stay-ét'pdrt.-

2. . Number of éalling‘ships'byfship type by:mooring hours at berth.
3; Number of calling shipé by éhip type by D.W.T,.
o h, Number of'callihg ships by ship pyp&-by.ﬁ.R;T..
5. Ngmber:of calling ships by ship type.b§=L.0.A.

&, Honthly number of cailing.ships by ship type.

7. Numbér of calling ships by ship type by type of service.

The Poft of Nanila, the major COmmercial port in the Philippincs,
handled about 11 4 million tons of cargo 1ncluding I, %06 million tons of
foreign trade in 1985. '

Dur;ng the Flve yeanr period from 1978 to 1983 the total throughput at
the port 1ncreased at an average annual .growth rate of i, 3%, but the'
throughput dropped sharply in 198# 2.23% decrease From the previous year
due to the drop 1n the nat1onal aconony,

' Houever, in 1985 the cargo  volume recovercd with a roughly 12%
" increase from 198#

‘With regards to Foreign trade, the Povt or Manila handles about eighty
percent (80%} of all the import cargo “and fifty percent (50%) of all thel
exports passing through Philippine government commerciai ports. Thus,.the
hinterland of the Port of Wanila is not limited to Mbtro Manila and its
vicinity, but actually covers the entire nation. .

- Theé volume of cargo handled at the Port of Manila since 1978 is shown
in Table 4.1, 2 and Fig. 1.1, '
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The shipping and’ ¢argo ‘statistics of the Port of Manlla presented in
thxs Lep01t refer to the totals for South Harbor, M.I.C.T. and North
'Harbov except as noted otherwise. | '

In 1985, 2053 ocean g01ng vessels and 5, 278 vesaels for domestic trade
_called at the Port of Manila as shOwn in Table h.1.3. .

. The total nunber of calling ships has been decreasing at an average
annual rate of 4. 8% over the last six years 'However, the average G.R.T.
per ship has been incxeasang for both Poreign and domestic trade ships. _

' The total number of passengers enbarked/d1sembarked at the Port of’
ﬁanila was about 2.5 million in 1935,

Table 4.1.2 Volume of Cargo Handled at the Port of Manila

“Unit: 1,000 tons

R . Foreign Trade Domestic Trade
Year | Grand _ ' _ o _

- Totai R Export Import ?otal Out In Tdtql;_
1978 | 10735 - | 1086 | 4194 5280 | 2895 | 2560 | 5455
1979 | 11543 1005 o |- 584 | 2939 | 2755 5694
1980 | 11180 1153 | 4i3g o | 5@92“ 2876 | 3012 5888
1981 | 11003 | 1028 | Geas | 5272 | 2874 | 2857 5731
1982 | 11836 913 | 432 | sshs | 3037 | 3250 | 6291
1983 | 13253 | 117 | w00 | 6oty | 3286 | 3920 7206
1984 | 10183 T T 3337 | 1381 2129 | 3673 5802
1985 | 11394 [ 1056 | 3350 406 | 2872 | M16 6988

Source:. PPA
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Tébié 3;1;3: Ship Arrivals at the Port of Manila

Foféign Trade S Domesti¢ Trade

| - No. of ships |  Total GRT No. of Ships Total GRT
: Calling. {1000 tons) Calling {'000 tons)
1980 .| 2,797 19,252 ‘ 6,564 8,07
R N | {6,883) (1,226)
1981 | 2,555 18,728 N 5,644 g 7,710
o o {7,330} (1,366)
1982 o2, h57 19,641 5,233 8,347
_ o S ; (7,994) - {1,59%)
1983 . 2,069 © 20,619 _ 5,312 9,073
- o (8,351) _ {1,708)
1964 1,838 | 15,385 h,957 9,086
R R . (8,149) , (1,833)
1985 2,053 - 17,126 5,278 9,247
5 _ g - {8,312) : (1,752}

" Source: ?PA _ _ : :
Note: Figures in parentheses show the average GRT per ship.
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§,2. Present Shippiné
4.2.1 International Shipping

h,2.1.1 ‘General _ ;
The historical statlst1cs of oceangoing ships calling at the Port of f
Manila are presented in’ Table h,2.1 and Fig.-ﬂ 2.1, Almost all oceangoing ?
ships moored at the South Havbor and M.I.¢.T. berthing facil1tles and in 3
the anchorage area.
About sixty-five percent (65%) of the calling sh;ps moored at barth in'
1985, but the percentage of berthlng ships to total calllng Shlps was
around seventy percent {70%) until 198# The average G.R.T. and
loading/discharging cargo volume per ship moored at anchorage dropped
sharply in 1985, '
. The number of mooring shlps at M 1. C.T. was around 360 in 1985.
bas1ca11y unchanged from 1982 The ratio of vessels berthing at M. T, C T,

to the total number of berthlng vessels was twenty-seven percent (2?%) in

1985.
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=Z'I‘abl_é 5.2.11.Arviva1 of Oceangoing Ships at the Port of Manila

| 1980 | 1981 | 1982 1983 | 1984 [ 1985

1. FORBIGN TRADE

1-1° AT BERTH

[ Numbor of Ships 1976 | 1826 | 1809 | 1728 | 1316 | 1339
| (1691) | (1583) | (ttsh) | (1356) | ¢ 973)| € 975)

Average GRT {tons)| 7055 173 7765 8087 | 8184 | 9192
o (6779) | (6661) | (6773) | (7081) | (7228)] (8071)

" Average LOA (m): 23001 130 | 133 136 1ho 137-
' (130) A127) (128) {128) {132) _(132)

Average Loading/ | 1792 | 1919 2121 | 2194 2027 | 2153
 Discharging Cargo {1365) {1952) (2130) {(2073) {1804)1 (2085)
Vol. (tons) |

1-2 AT ANCHORAGE

Number of Ships - 821 '729'_ 8w | : 572. 71u§
: _ (803) | (716} (641) | :(739) (512)] {713)

Avevage GRT (tons}! 6469 _??23' 8633 8991 - 8069: 67614
(6386) | (7705) | (8650) | (8972) (8069)| (6731)

Average LOA (m) |- 113 108 122 120 120 | 101

o o 2y 1 (108) (122) (120) (120}] (101)
Average Loading/ 2133 2924 2636 3051 2984 | 2133

. Discharging Cargo | (2084) (2420) (2644) | (3037} | (2984)j(2135)
Vol. {tons) B

' Not¢; Figures iﬁ.parcnthéses { ) show the daia at South Harbor.
" Source:  PPA ' :
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4 2 t 2 Ship Types and chavactepistics
:'There ‘are -no adequate statlstlcs an calllng vessels by ship type
a?éilable in the Philippines. “The study team processed the raw data of PPA
using a mierocOmputer and obtalned the following results. '
' The number'or oceang01ng shlps which called at the Port of Manila in
1985 is estimated as follows:

R . _'No; of'Ships Calling Percentage
‘Cdntainer'Ships . 882 43.0

Cehventiqﬁalecen. Cargo Ships . b5 - 22,4
Tankers = . . 220 - 10.7
_:Bﬁ1£ Cabriersl : o 202 9.8
=.Sta-!ﬁi.-Cont:i;rl.nex' Ships A 85 ' .1
"Passenger Shlps S : -_QQ : 0.9
Ro-Ro Ships S _ 19 : 0.9

Others - - - _ 137 6.7

According to “the- abOVB Flgures,' container sbips .accounted forr the
Jargest shave of all the calllng ships. '
: Alnost all of the containev'_h1ps are moored at berthing facilities,.
SOn the other hand tankers thef 'hips'ahd'bulk carriers are generally
moored at Anchorage. The percentage of vessels which are moored at

-Ancherage by ship type is as follows: -

Tankers 7 _ o o 28%

 Others - - : 79.6%
‘Bulk Carriers = i 62.9%

Conventional General Cargo Ships : 43,84

The distribution of ships that called at South Harbor by size is shown
in Fig, 4.2.2.1 The pvedominant 31?e of conventional general cargo ships
calling_afesceth Harbot is_ in the | ‘range of 5,000 - 10,000 DWI. As for
containeﬁ :feseeis, about 60% Of Tfhem “ere. beiow the 10,000 DWT class;
howe§er.”l7,500'—420'0G0:DWf class ehips accouht for 20% of the container
ships. Most of th cOntainer Bhips that call at the Port of Manila are
' feeder vessels connecting thh lina haul vessels at Hong Kong and Talwan.
| A list of liner service at the Port of Manila is presented in Appendix
4§,2.1, ; . .
- The distrihution of the bulk carriers shows two distinetly different
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categories of éhips:' vessels less than 10 OOD DWT . and large vessels of the---

25,000 - 4o, 000 BWi class, ' ‘  : '
The nunber of tankers ' and vesse]s classified undev the ToiherS"

category is large, but the size of _these vessels is, relatlvely' shail}

Abéut 80% of them are less than 10,000 UDWT.

4.2, 1 3 Shipping Activity .

The monthly Shlp calls at South Harbor by type of ship are presented
in Blg. 4. 2.3, The total number of Shlp calis 1ncreased in the latter half
of'1985. The fluctuatlon of totql shxp calls by nonth was not so large
less than ~15% of ‘the average. However, the range of fiuctuation'in ship -
calls of passenger Shlps and of bulk carriers was larger. Over 80% of the
passenger ships . called -at Nanlia betheen November and March.  Around
one-third of the bulk carriers called from July to Scptember, ' _

Based on - PPA statistics, the average mooring time per ship is
‘estimated at 57 .hOUFS for berthing shlpS and 115 hours for ships at
Anchorage  in South Harbor, and 23 hours for the ships berthing at ' M,.I.C, T.
in 1985, Table Q 2.2 shows the indlcators of 3hlpp1ng actlvity at the Port
of Manila. The average moor1ng time pf container . vessels is not
significantly lnfluenced by rain. Hoﬁevef the mooring tlne of ships
moored at South Harbor, mainly bulk carriers and conventlonal general cargo
ships, is 1nfluenced heavzly by the- heather. The average mooring time at
South Harbor 1ncreased to 62 hours (9% above the annual average) for .
berthing ShlpS ‘and 132 hours (15% 1ncrease) for Anchorage Shlps during the:
rainy season (May to October) Fig. ﬁ 2 4 shows the monthly fluctuation of
the average moorlng time per Shlp in 1985. R -

: Accordlng to PPA statistlcs the total waiting. time for berthlng
amounted to 3,700 hours ; or 3. 8 hours per Shlp at -South Harbor in (1985,
This flgure seems to be unreasonable considerlng the 1low berth occupancy

ratio at South Harbor, 22% in average in. 1985.
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4,2.2 Domestic Shipping

Major domestic ships use the North Harbor Fa01lities. Tﬁénty‘four.
national shipplng lines call at North Harbor and operate 103 ships for
_domestlc cargo and passEnger transportatlon. The . following fouv routes are
the main shipping routes in the Philippines: Manila-Cebu, Manllg -1loilo,

Manila-Cagayan de Oro and Man;la—Davao. : S
Thé historical tfend of .the' numbef' of 'ship' calls anh' their =

characteristics are preSentéd,in Tablée 4.2.3.

 Table 4.2.3 Arrival of Domestic Ships at the Port of Manila

L.

(Year) | 1980 1981 | 1982 | 1983 | 1984 | 1985
: [N U, I — . e U
Nunber of Ships 6564 | 5644 5233 5312 957 : 5218
- | o 1oty (w8
Average GRT (tons) 1226 | 1366 | 5959 | 1708 | 1833 | 1752
N o (5141) ] (3883) | (3367)
Average LOA {(m) . 65 67 72 oy 7T 77
| L wsr| || 99y | (s8)
Average Loading/bischapging 939 | 1072 1202 | 1356 | 1172 | 1324
Cargo Volume (tons) - | | (isey} 1 enie | (2806

Note: Flgures in parentheses show theé data at South Harbor., .

Source: PPA

The' nunber of shlps calllng has decreased by avound 1,300 shlps (20%)
over the last f:ve years. On the other hangd, the average GRT has 1ncreased
by 432 in the same perlod.- The tendency of enlargement ‘of ship size is
clear in domestic shlpplng asg well as in 1nternat10nal shipplng.

The average moorlng time per ship was 84 hours in 198&, according to
PPA statlstlcs. The fluctuatlon by mOnth ‘was not so large because the
conta1nep1zation of domestlc shxpp1ng is already advanced. The number of

vessels calling at North Harbor by vessel type is as follows:
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Number of Ships Share

: -Cdnt:}:ii.nor'-Shipé_ - 38 3%

" Conventidnal Gen. Cargo Ships 32 318
Coinbos 3 20 19%
Ro-Ro - 6 6%

- =151 -



4.3 Cargo and Passenger Traffic

The total volume of ?oreign trade Cargo handled et the Povt of Maniia
dropped sharply in 1984, a 28% dec¢rease from the previous vear, due toa
sharp deerease iIn import cavgo. The total volume of* forcign trade Cargo-1n=
1985 remained iow a mere 0.6% increase from 198ﬂ bécause the natlonal
econcmy was still weak, ' _

The historical trend of forelgn trade cargo volume is presented in
Table 4,3.1 and Fig. H.3.1; _ ."

At the Port of Hanlla, the fereign trade cargo is handled in three
diffevent zones: the piers of South Harbor, the Anchorage of Seuth Harbov
and the Manila International Contalner Termlnal (M I,.C.T. ) _

The percentage of the total foreign trade cargo handled in each zone

is as follows:

Bepfhs of S,H. | Anchorage = M.1.C.T.
1980 60 313 o
-1981 ' 5% 33 ' 8
1982 56 ‘ 31 _ 13
1983 ur | 37 | 16
1984 4o - 39 21

1985 e o 3 19

The percentage of fbrelgn trade Cargo handled at the berths oF South
Harbor has been decrea31ng along wzth the 1ncrease at - M I C. T due to the -
advance of contalnerlzatlon. On the other hand, the percentage of forelgn
cargo handled at Anchorage hae remained constant at oveP 30% The major
cargoes ‘handled at Ancherage are bulk and homogeneous cargoes. )

The cargaes handled at M. I C T are moetly containerl?ed cargo' only
5 000 tons of break bulk cargoes were handled at M.1 C T. in 1985,

Among the plers of South Harbor, Piers 3 and 13 handle a large velume
of contalnerized cargoes. ' ‘

The majority: of the special cargoes such as bulk coa] lron & steel
wood and machlnery ‘which are heavy cargees or have unueual shapes are
handled at Piers 9 and 15 because these piers have the necessary open epace
to handle and store such - cargoes. AppendiCes & 3. 1(1) - {3} show the

estimated volume of foreign’ trade Cargo 'hand}ed at South Harbor by
commodity in 1985, ' '
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Table 4.3.1 Historlcal Trend of Foreign Trade Cavgo Volume
Handled at the Port ‘of Manlla ' ’

_ R . 1,000 tons.
GRAND TOTAL = SOUTH HARBDR o . M.J.C.T,

Year Export Import Total Export Import Tbtal Eprrt Impor _Tdﬁ§1
l"_"_ “—‘—‘—ﬁi-——-’_' —_— T ] " - - _.,.....__._.; N X - R ’_ - ;
1078 1 1,086 | u,10% | 5,280] 1,085 | w192 | s.2i7|- t | 2.} 3

o (345)] (12,2601} (1,650) - B
Tor9 | 1.005 | w.8an | 5.8% | 9w | A733 | 5.682| 56 | uni | 167
| | LRI IE R P S
_I§§6“L'_I;153' 4,339 | 5,292 %_I;OOSf 3,825 1 4,828 1150 | 314 | 464
| | teon] o menja,erhy )

1981 | 1,028 | 4,24k | 5,212 900 | 3,923 | 4,823 128 | 321 | 49
| aos) (v,627 [y |
1982 | 913 | 4,632 | 5,585 729 | 4,063 | 4,792 284 | 569 | 753

] | (s 583) (1,698): . L
1983 | 1,147 | 5,900 | 6,007 | 928 | 8,123 | 5,051 291 | U717 |} 996
B R e 9| (z,085)] (2,238 _
1984 | 1,044 | 3,337 | 4,381 ] 7w3 | 2,726 | 3,469 301| 611 912
I A | asnlauswoda,rory B

1985 | 1,956 _5?350 'u;noe' 733 | 2,820 | 3,554 323 | 29 | 852
| : ] wejayse|ausey | |

Source: PPA PMU Wanlla
Note: Flgures in parentheses show the volume of cargo handled

at Anchorage.

As far the balance of forelgn trade cargo voiume, 1mport3 account for
75-80%, and exports for 25 -20%. As for imports, gralns and Phemicals
including fertliizer are the rost 1mportant COmnodities, while wood & wood .
products and coconut products are the leading exports in 1985. The Port of".
Manlla does not prepare total foreign trade cargo statlstics by commodity
Foreign trade statlstics are produced for only two areas, MICT and
Anchorage.-: On the other' hana, Nat10na1 ansus and_ Statistics OFfieQ
(NCSO)‘prepares'foreign trade . cargo stétiétiCs'of the Poért of Manila by
commodity; ' - _” _ o o

- However; NCSO'S statistics are somewhat questionable.' Moféov&f; fhé
'fore1gn trade volumes ‘recorded by NCSO and PPA are somewhat different.
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::There was an. aﬁprbiiﬂatély' 7% . differehce in 1985. Herein NCSO's
'statlstics by commodity are only used as a guideline t6 note the hxstorlcal
.tendency of trade by cemmodity. Based on the hCSO statistics however,

iron: and steel products were the most 1mportant import commodity with a 17%
shave unt11 1983 The. 1mport volune ' of iron and steel dropped
dvastically in 1984 a 73% decrease from the previous year. The movement
_of iron and steel is a very important factor for forecasting the future
throughput ‘at the Port of Manila.

. Among the major commodities handled  at the Port of Manila, the
_ commodities which hdve increased their volume since 1980 are oﬁly
_ fertiliaef - a 36% increase, and other cereéals (96%) due to an increase in
Pice imports in 1985 FoP 1mp0rts, and miscellaneous manufactured articles
(6%) and other food (4g) for exports.: Appendlx 4.3.2 shows the historical
trends of 1mpert and export cargo volume by magor eommodlty handled at the
Port of Man1la prepared by KCS0. These_trends are presented graphically in
Appendix 4.3.3. ' |

The volume of cargo handled at the Port of Manlla bv packlng type in
1985 is presented in Table Q 3.2. The share of loose. cargo was 25% Loose
eargo was mainlv handled at Anchorage, Pier 9 and Pier 5, as shomn in Fig.
H.3.2. Other cereals (malnlv ‘rice) and bagged fertlllzer were the main
"loose" cargo handled. About 33% of the imports were bulk .cargo. However,
the ekpppt ?olume'er bulk cargo was small, and 85% of it was handled at
Anchorage. 'Tab1e_ﬁ;3.3'ahews the percentage of cavrgo by packing type by
commodity in 1985. ' _

The - volume of imported contalnerized cargo had been increasing until
1983, with “an average annual growth rate of 10%. Houevez' the volume
r_drepped sharply in 198& along with the total 1mport volume, and did not
recover compLetely in 1985. On the other hand, the volume of exported
containebized carge ineveasedrfaeorablv and recorded ??i thousand tons in
1985, with an annual average growth rate’ of 9 O% since 1978,

The pcrcentage of contalnerized cargo in total foreign trade cargo is
35, 7% for imports and ?3 0% for exports in 1985. _Around 3% of the total
containeri?ed cargoes are handled at M101 in 1985. 57% of the contain-
erized cargo is handled at South Harbor, ﬁainly at Pier 3 and Pier 13.

The statistics for the conta1ner1zed_eargo are'presented in Tables
4.3, e and 4. 3. 5 and in Fig. ., 3 3, _ ' |

The number of passengers disembarked/embarked at the Port of Manila
are shown in Table h.3.6.
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Table 4.3.2 Estimated Volume of Cargo Handled at the Port of Manila

by Packing Type 1985

(Unit: . 1,000 #/T)

Import - _Exi)ort ' '_’I‘_oi_;a_l'_,-—

Volume | - % Vo lume . uﬁbiﬁméi %

Loose (Break Bulkf Cargo 9Q1= _ 28;3._ 161 | 13.% | 1{§32 _25 

) | BRI S R ) |
Containerized Cargo 1,196 35.7 711 -} 73.0.4 1,967 | 4w
e6)] | wen| b w@mj

| Bulk (Dry) Cargo_w___‘ 1,105 | 32.7 [ 52 | 08 | 1,157 | 26
Liquid | 108 3.3 . 92| 8.8 200 -5

1 total 3,350 | 100.0 { 1,056 | 100.0 4,56 | 100.0

Estimated volume based on study team analysis

Note: Figures in parentheses show the volume at MtCT.
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LOOSE ( BREAK

BULK) GARGO
: ' 167 16.64 20.10 1182 9.57 39.40 . €%
Py . Py Py P13 Fis ANCH, { PR FZONE )
CONTAINERIZED
~ CARGO
49.73 893 274 38.53 26644 ()
B Py ﬁ§q5.___ Lo ARCHORAGE _ { PiER / 20NE }
BULK {ORY)
887 366 84.49 (/3
667 078
P Fs - _ _ : ANCHORAGE ' .- 4 PIERZ/ZONE}
LIQUID ;
9.0 10 )
Py Py Py T T ANCHORAGE { PIER /ZONE ]
TOTAL
16.32 812 987 16,94 4.65 44_40 (%)

CFig. h.3.2. Péﬁcentége_of_Cargo;Vbiume Handied at Each Pier / Zone
: . .-in‘South Harbor by Packing Type
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Table 4.3, 3 Estlmated Pelccntage of Cargo by Packing Type by
Commodity at Manlla in 1985

(1) Import "-ff.: o
L {Unit: %)
. Loose . : C T
Commodity {break bulk)| Containerized | Dry bulk Liquid
Dairvy Prddﬁbts _ , 31 5“;96:9 | o0 _fﬁ#ﬁt
Fish & Fish Products ) 13.5 _ 26,5 - | 0.0 _O'-Cf
Wheat & Wheat Producfs 15.4 L - 2.2 BZfQj   0,¢;
[ Other Cereals - 52,7 ‘ M‘Z,Q. '_Qg.gu_ 0.0
Feed o 31,6 9.3 59.1. | 0.0
Other Food ] S9.2 2.5 18.3 0.0
Tobacco : 6,9 93.6. :0¢0_ 0.0
Wood & Wood Products SR R - o
{excluding furnlture) .25.2 74.8 0.0 " 0.0
Paper and Pulp ‘ ”}9;9'- ,86;1 0.0 0.0

Textile Flbels - 38.9 614t - 0.0 0.0

Crude Fertlllzers & . _ . :
Crude Minerals 36.4 - 17.7 45.9 0.0
Metalliferous Ores & - ) o . :

'Metal Serap 39.3 " 24,6 36.2 0.0
Minerél:Fuel$-  .3.?4 10.&1 50.1 | 35.6
Coconut 0il 0.0 100.0 0.0 | 0.0
Other Coconut Products 1.0 56.9 0.0 - ﬂ?;l
Other Animal & Vegetabi;_bll ' 21'?_ 27,6:' 0.0 50;?
Fertilizer . f 49.2 0.3 50.4 1 0.1
Chem;cals ’ ] 106 54,1 21.7 | 136
Textiies & Garments ' 94 96;6' 0.0 | 0.0
Iron & Steel 7.7 22.2 0.0 | 0.1
Non-Ferrous Metals 0.3 - 58.8 0.0 | o9
Manufactures of Metal, n.e.s 35.3' 6#.7 0.0 0.0
Machinery & Transport S - - .

Equipment _ 39.0 61.0 0.0 | 0.0
Miscellaneous'Ménufactured ' _
Articles o 8.5 91.5 0.0 0,0

Others | BT 57.5 28.2 | 0.0
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Eﬁboft'

2)
| e (Unit: %)
Loose |
Commodity (break bulk} | Containerized | Dry bulk|Liquid
Dairy Products T o0 T 0000 0.0 | 0.0
Fish & Fish Products : _ 0.3 99.7 0.0 0.0
Wheat & Wheat Products. '_ffﬁma_ 100.0 0.0 | 0.0
Other C;;;;is ______ 22,17 5.8 72,2 | 0.0
Feed _ o _tfb.o? 100,0 0.0 | 0.0
Other Food = | os 97.3 09 | 1.5
Tobadco E 10,3 89.1 0.6 | 0.0
wood & WOod Products e o .

(éxcluding furniture) 83.5 16.5 0.0 0.0
fPaper and Pulp o o b i 99.6 0.0 0.0
Textile Fibers - B 97.6 0.0 | 2.2
Cruds Fortilizers & | o N

~Crude Minevals _ 11.2 “88.8 0.0 | 0.0
Metalliferous Ores & R R N o ' L

Metal Scrap 0.8 97.2- 0.0 0.0
Mineral Fuels 0.9 99.1 0.0 0.0
Coconut ©i1. | 0.0 4.0 0.0 | 96.0
Other Coconuf Producig—“n—f____n__ajgff - ﬁm_ﬂnggi;_hﬂm ~f;5t§ .8
| Other Animal & Vegetable 0il | 0.8 TR 0.0 | 5.3
Fertilizer ° omag o | s83 0.0 | 0.0
Chemicals 2.0 LN 0.1 | 12.5
Textilqs % Garments 3.2 96.8 0.0 0.0
Tron & Steel 20.8 792 0.0 0.0
Non-Ferrous Metals '_71;6 . 78.4 0.0 ] 0,0
_ﬁqnuracturcs of Metal, n.e.s. 3.5 96.5 - 0.0 0.0
Machinery & %fé;gﬁgrt . | S S

Equipment . 0.2 89.8 0.0 0.0

| Miscellancous Manufactured - : E

Articles 2.8 971 0.1 0.0

Others 5.7 9.3 0.0 0.0

'—_'1'59_..




Table 4. 3 4 Historical Trend of Containellzed Cargo Volume  ~;'
RS FOP&lgﬂ Trade
Handled at the Port of Manila _

1 000 tons,x)

Note

S » (Unit
1 Grand Total = South Harbor -M L.0.T.
Year{Export | Import | Total, Export Import _Total Export' Import Total
1978 41 |.1,062 1,483 | QZO_:_ ‘1,060 _ :1 480 > 1,., 2 _,,3
L T b 998y | €99.8) .10 €99.8) ] (0.2) ] (0.2) | {0.2)]
1979 #83 | 1,384 | 1,867 | 4% | 1,282 1 1,927 | 38 . jloz |tk
R SR G 92.1) | (92.6) ](92;5) (7.9) A7 ] (1.5)
1980 523 | 1,266 1,789 |- 21 | 9901 1,11 | 102 276 378
: _ b g5y | (78.2) | (78.9) 1 (19.5) {21.8)f (21.1)
1981 555 | 1,373 | 1,928 go 1,075 |1 L5645 1 -85 [ 298 [ 383
) (8h.7) ) (78.3) (80.1) - {15.3) | €21.7)} (19.9) |
19821 561.| 1,570 | 2,131 ho0 | 1,026 | 1,426 | 161 548} 705 .
B I _ (71.3) | (65.%) | (67.0) (23.L) (34.6)) (33.1)]
1983} 574 | 1,707 2,281 { 356 [ 954 1,310 | 218 | 153 = | 971 ¢ |
N B (62,0) | (55.9) | (57.4)] (38. 0) ] (41.1)| (%2.6)
168%] 646 } 1,229 {4,875} 345 .- 626 | 971 30t 603 - | 904
I (53.4) | (50.9) | (51.8) (4. 6) 149, 1) (18. 2)
1985] 771 ] 1,196 | 1,967 | 450 | 670 | 1,120 ] 321 § 526 | BhT:
. {58.4) | (56.0) | (56.9) (41.6) '(4& 0) (43.1)
Source: PPA
Flgures in parentheses show percentage of each harbor district.

Table 4.3.5 Percentage of Containerized Cargo in Total Foreign Trade Cargo
at The Port of Manlla co

_ Year 1§78
MPORT | 25.3

_ {EXPORT 33_';
| Toi‘ﬁL 1 251

1979 | mf??i ___1981_ | 1982 1983 1984 1985 »A

- 28.6 ; 30.6 2.4 33.9 f'ju.S IR Bﬁ.gf' 735;%

| w2 | | sho | o6t | 50.5 | 619 | 13.0 |
31.9 | 33.8 '36_'—.6 w;;“z;’“;rrf 1.8 ) Whs.
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Table 4.3.6 Passenger Trafric at”theiPort of_Méniia

: —16

| 1980 | 1981 | 1982 | 1983 | 1984 | 1985
.-.___,i_kj[_,_f,__:A,;..uu____ﬁ__ﬂ_;,,k- “_________l .
SOUTH HARBOR |
Passenger Traffic| 38019 | 33663 22883  .3i2ﬁ51 1-39756% . 3§155:
Disembarked 19190 | 17100 | 11990 | 16059 | 15085 | 1994
Embarked 18829 | 16563 | 10893 { 15186 { 14671 19206
- _49__u__ i . : e
NORTH HARBOR
Passenger Traffic| 2295945 | 22280476( 2503790 | 2797215 { 2017799 | 2429%00*
- Disembarked 1125731 | 1146197 | 1271392 | 1420120 | 1090223 | 1222925
Embarked 1170214 | 1134279 (1232398 |- 1377095 | 957576 | 1206475
‘Note: * estimated
Source: PPA -
¢




4.4 Utilization of Port Facilities

.

RN .Utilizstion'of-ﬂooping_Facilities

: Thete are flve finger piors in South Harbor. The piers accommodate
different types of vessels depending on the phvs1cal ¢ondition of each pier.
”For exanple; Pier 3. and Plev 13 -are used mainly for containerized cargo,
' Pier 5 and Pier: 9 for loose cargo and Pier 19 for special1zed ShlpS {combo,
B tlmber, ete. ) and non- cargo vessels.
.~ The average berth accupancy rate of all South Harbor was 22% in 1985,
ond the average tonnage handled”per meter run per year was estimated at 50U
7£/m. These values are relatively lon compared with the ligures for North
Harbor, with a berth occupancy of 62% and a tonnage handled per meter run
per year of QHQ t/m. in 198&. )

The number of ships berthing, barth occupancy rate and tonnage handled
.per meter run of each zone are presented in Flg. b4 1. _ '

Ana1y21ng the port statistlcs of South Harbor for the seven nonth ‘period
from June to December 1985, the berth occupancv rate of Pier 9 was the
'highsst'among the five piers at South Harbor, quever, as for the tonnage
hand led per meter run, Pier 3 was tne;highest folloned‘by"Pier 13 . because
thc'naJOPit} of'thGICOntainsrized cargoeS'were handled at these two piers,
The utilization of the plers at South Harbor is shown in Fig. 4.14.2.

Based on PPA's’ horksheet per'vessel act1v1ty for the three month period
From Oct. to’ Dec. 1985, thc ut111zstion of the mooring facilities at South
Harbor by berin'is estimated as shown in Table 4.4.1.

. As shown in the..tsble, the bértn occupancy ratios of the berths
fluctuated over time. Berths No. 3-3, 9-1, 13-1 and 15-2 are relatively
well-used. However;-thc highest verth oécupancy'ratio is only 45.6%. ‘The
berﬁh.occupancy'ratio (R) is computed assfoilows: '

“R = Mobﬁing'time/Zh X 92days

(3 months}

" The qusy 1cngths:of thc piefs EXCepf'Pieb i3 at South Harbor are too
short to accommodate two oceangoing ships simultaneously. wnen vessels over
IO,QOO D.W.T. moor at a quaywall, it is imposs1b1e to use the neighboring
berth; only two small ships, less than 10.000_DWr, can be accommodated at
same time. | _ : : ' -

The berth occupancy of berths No. 5 4, 5-5, 13-6 and 13 7 are theP due
to poor physical condltions ‘such as the narrow apron width and the poor
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fender system, and also due to the existing opééatiéﬂé{céndiﬂéhé ldf‘"thje”
transit sheds behind the quaywall, sheds No. I and R. These sheds  are
actually used as a CFS for the contéinﬁrizé_d cargoes which are handled at’

the other berths in South Harbor.
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(2) Manila Internatlonal Container Term1na1 Utillzatlon in 1985

Legend: _
+—49 No, of Ship Calls

%x~——=~X Berth Occupancy Rate (%)

¥o-—-o¥ Tonnage Handled par Metor Run

BERTH OCCUPANCY RATE
TONNAGE HANOLED PER METZR RUN

BERTH OCCUPANCY RATE
TONNAGE RANOLED PER METER RUN

Per Month (ton/m)

Fig, 5.4.1 Utilization of Mooring Facilitics
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Fig. 4.4.1 Utilization-of_Mooring Facilities (Continued)

o e



‘RATE (%}

3'5_._4

e e e B e e e e e . SH TOTAL (22)

s PI-!

P

_ _ . {PiER])
{1) Berth Occupancy

(TON/M MONTH }

7 A

70 4
83

56

49 -

42 Lo~ s = s e e SHTOTAL (42)

P13 BB (pim)
| {2) Tonnage Handled Per Meter Run S
Fig. 4.5.2 Utilization of Piers at South Harbor (June - Dec. 1985)
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ZH;Q;Z Sovting and Sﬁorage Facilitics

- Théfg_arejéome_SOPting_and Storage facilities with a low utilization
vate in fhe South ﬂarbob.areé. Table 4,4,2 shows the average Flgures in
1985 on the utillzation of sorting and storage fac1lit1es such as CFs, CY,
sheds, warehouses. and 0uts1de storage facilities in South Harbor. Sheds C,
K nnd L were not used at all in 1985 due to a lack of cargo to be stored
and to thelr dilapidated condition.

Fig.:Q -, 3 shons the actual utilization oF the existing facilities in
South Harbor.' _ _

According to the data from arrastre, the modal spiit of eargo traffic
at the nharvcs of South Harbor is as shown in Table §.4.3, .As shouwn in the
table, around 85% of the loose cargo is stored inside the shéds and
warghouéés. Howcver,'tﬁe'pevcentage of direct délivery is generally very
small -except . For special cérgo like hazéﬁdous _cargd_ and . dry _bulk.
.Hazardous cargo -should be stored in a special storage facility to‘ bé

prepared at the North Harbor area.
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Table 4,%.2 Monthly Average Utxlization OF Sorting and

Strage Facilities in 1985 Seuth Harbor (1985)

Stacking

Shed Capacity
Pier 3 OfS 10600
Pier 5 0/S 3400
Shed 1~ 3000
Shed J - 3000
Shed X 3000
Shed L 3000
Baggage 1500
Pier 9 0/S - 5000
Shed A 3500
Shed B 3500
Shed C~ 3560
Shed b 3500
Pier 13 OFS |10000incl
: CY Sn Fr'co
Shed E - 3000
Pier 15 0/5 10000
Shed M 3000
Shed N 3000
Whse 1 . 6000
Whse 2 5000
Whse 3 5000
Whse 6 10060
Whse T: 10000
Whse 8 110000
Whse 9 . 5000
Whee 10 - 10060
Whse 11 6000
Stalag Area

6000 -

LEGEND

e A TUCH Ve

Note: -

Source:

1 2 37 h 5
63 - -7 | 1000 | 110.0
o ' ' 50 | 7.2 0.0
2 days i days 2800 520 1 171ty 51.0
o283 | W36 | 1200, | 40.0.
RO B U L 0 '
g ol e o
1450 324 | 1082:|. 712.1
2777 18 | 2047 | 40.9°
838 1 5| 1239 | 354
1862 | 157 1885 -a53 9
: 2852 liz 2089 59 T
4-6 -6 * 33960 435 | 8700 | 87.0
day day . . L ' L
= 507 | 2600 { 86.7
6ute . 3275 | 32.8
1339 | 857 .| M8 15.9.
: 2143 . 986 | 32.8 |
. : - | - - 2258 |. 3{.6
- Non-Operation — . . §
3 days. 5 days - 2143 650. | 3300 30.0
Leased to FILSOV Shipping '
Storage Arvea fop Seized Cargoes
-.do - _
- do - ' CoL
= do - AU N
: g * ] -0 2200 |- 36.7.
‘ . 68 T hos2 67.5 .

CFS Avg. Dwell Time Last Discharge to Shipplng
CFS Avg. Dwell Time Shipping to Dellvery
Tonnage Delivered f{or the Month:

Number. of Permits Processed/Completed
Avg. Tonnage Stored Da;ly
Avg. Occupancy

* Shed E, Pier 13 OS/CY and harehouse 11

is nnder the Terminal Area Pier 13.

PPA
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Table 4.4.3 Cargo Flow at.the:ﬂhavves ¢f Soutﬁ'ﬁavbér

Inside _ '.Openl . bireét to

Cargo Type Storage  Storage  _ Truck
Break-bulk Palletized 85 13 - 2
Containers : _ : - 98 2
Rollwon/Rdllhoff ' '

Cahtainers IIOG
_Rolling Stock | 100
Break-bulk 60 ng
Heavy Lift - _ _ : 100
Timber - i5 70 15
Hazardous _ | 5 95 -
Dry Bulk | 10 90
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CHAPTER 5 PORT MANAGEMENT AND FINANCE
5.1 Pbrt:drgénization and Management
5.1.1 ‘General Port Administration

_ Port administration ‘and operations in the Phillplnes are undertaken by
the Philippinu Ports Authorlty (PPA) whlch was created in 1974 by Presi-
dential Decree (P D ) 565. The establishment of’ PPA was also a World Bank
condition for a loan in 1973

PPA implements the obJectlves outlined below based on P.D. 505 as
anended by P. D. 857 in 19?5 By virtue of P,D. 857, PPA is attached to the
M1nistry of Transportatlon and Communlcations (MOTC) for policy and program
coordinatlon. L o _

. The general obJectlve of PPA is to 1mplement state ‘port pol1cy an
.1ntegrated program for the plannlng, development flnanCJng, operation, and
malntenance of -ports and port districts throughout the countrv {The
detailed obJectlves of PPA are llsted in Append1x 5 1.1).

The policy Fornulatlon level is the PPA Board of Directors. The Board
_.éonéists of ‘the Minister of Transpcrtatlon and Communications as the
Chairman and the PPA General Manager as Vice Chairian. The other menbers
are the Diréétormﬁeneral of the Nétiohal iconomic Development Authority,
the Mznlsters of Public WOrks and: Highways Finance, Trade and Industry,
and Natural Resouvces, the Administrator of MARINA and a representative of
.ﬁhe prlvate sector._

. POIlCleS are 1mplemented by the General Manager as the Chief Executive
Ufflcer ‘his A551stant Executlve Officer and three line offices, namely:
Pinance and Administration Operatlons and Planning, and Engineering. Each
of the 1ine offices is headed by an A831stant General Manager. (Table
'5.1.1 shows the Organlzablon Chart of PPA).

Opevationally,  the Port Management Units (PMUS) which are
semi- autonomous reglonal offices réport to the General Manager comncerning
‘the activities of the vavious ports. At present PPA has 19 PMUs, each
headed by a Port Manager Each PMU is. respons1ble for the superu151on ol
government and private povts within its aréa of operatlons.

" As of August 14, 1986 - the total. number of PPA employees is 1,969
persons., Table 5.1.2, shows the number of PPA Head Office workers and the
total number of PMU employees.
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Governmental functions related to port’ adnlnlstration and operatlons
that are not the responsibility of PPA, hone\ror “are provid_ed b,v othev“;
government agencies in close coord;nation with PPA; o .  _

The following agencies are v1ta1 to the adnlnistvation and operabion'

‘of the Port of Manila and all other maJoP ports in the country.

. Bureau of Cﬁstbﬁs'(BOC)
. Maritime Industry AUthoPity (MARINA}
. Philippine Coast Guard (PCG) =~
Bureau of Quarantine
Bureau of Animal Industry

. Bureau of Immigration

Their Tunctions are briefly explained in_Appendix 5.1.2.
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Table 5.1.2 Number of PPA Head Office Workers.
and Total Number of PMU Employees

PPA fledd OfFice | pws ' Total

Managers 3 _ 95 125
Other workers S T R 1,434 1 1,843
"~ Total “hto 1,529 71,969

5;1.2 Orgahiiation and Personnel at the Port of Manila

PPA's administrative and operational functions . ate implemented by
Port Management Units (PMUs), so PMUs operate as the aPms:of PPA.  Though
the PMUs are under the cbntrql of - PPA, they are grénted a commensurate
'degrec of autonomy and authority to efflectively manage their ports which
are treated as in&ependent Fiscal cénters. The Port Managébs are held
vesponsible for the performance of thBIP PMUs.

PMU Manila is d1v1ded into three (3) opevatlonal unlts SouLhiHarbor,
Manila International Contalner Termlnal and North Harbor. Each orgthese
operational units is headed by an Assistant Porg Manager who reports
directly to the Port Manager. (Appendlx 5.1. 3 shows the Organlzational
Chart of PMU Manila). _ ‘

There are 528 regular employees at PMU Manila as of June 30, 1986,

'The employees are divided into lour {4) operational unlts as lollow:

{Operational Unit) (Number of Workers)
South Harbor 251
MICT ) 78
North Harbor 180
Sub-ports 1¢
Total | 528

There are also many port services such as arrastre, tsteVedoring,
pilotage, tug assistance and éo on. 'Such Se?vicés are generaily conducted
by the private sector under the supérvision of PPA. PPA:enddufages'private
parties to undertake such _pori—reléted services in 7aécordance with
established meaéures and standards. o .

The principal port sefviceé 'prbvided ‘at South filarbor are briéfly
explained in Appendix 5.1.4 |
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There are a total of 5,654 arrastre and stevedoring workers at South
Harbor -as of June 30, 1986. There is only one arrastre company and one
stevedoring'company serving South MHarbor: Marina Port Sevices, Inc.:énd
Ocean Terminal Services, Ine. (OTSL). The number of workers at each

company is presented below,

Marina Port Services, Inc. : 2,277

OTS1 _ _ : 3,377
Total. 5,654

5.1.3 Existing Port Operations

5.1.3.1 Berthing Procedufe _ _ ‘ N

The Port of Manila is operated under a "gomﬁon—use“ policy. Therefore,
there are no ﬁublic poft Facilities fof.the exclusive use of any port user,
but father all the port facilities are assigned on a first- come first-served
basis. Houever, berthlng priority is granted to vessels owned and operated
by Shlpplng companies : having spe01al arrangements w1th PPA, For example,
APL's . contalner ships are preferentlally berthed at Pier 3. Container ships
as well as pasenger ships are also berthed at berths which are specifically
designated for such operations., The following guideline is used at present

for berthing allotment at South Harbor:

® Container handling ships are berthed at Piers 3 and i3,
@ Break bulk handling ships are berthed al Piers 5 and 9,
@ Passehger ships and foreign governmént vessels on official business are

berthed at Pier 15,

The Operational unit which includes the terminal operatlons section and
the marine operations section is responsible for the actual port operations.
The Harbor Master who is the chief of the marine operations section,
dctermines where incoming vessels are to be docked. The téerminal operations
section supervises and coordinates the planning of vessel reception and all
cargo handling operation. . .

Thc.berthiﬁg procedure and the operation flow of the Port of Manila are
shown 1in Table 5.1.3
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Table 5.1.3 Berthing Procedure and Operation Flow

(Pre-arrival)
6)] Shlpplng agent files Notice of Arrival and AppllCﬁthﬂ for Berth

ineluding cargo manifest, to the'A851stant_PoPt Manager through the
Harbor Master, the chief of the marine operation unit, 48 houré_in
advance.

The Harbor Master conducts a Berthing heehlng with representatlves of
sh1pp1ng agents, pilots, ‘arrastre, stevedoring, BOC, Coast Guard and
other port users to arrange daily berthing ofder.

After cbnsultations. the Harbor Master determines berth assignments
based on the estimated time of arrival, priorities, type of cargo and
vessel character;stlcs. - ' '
The’ Termlnal Operatlons officer: coordlnates with the arrastre supcr—
intendent in plannlng the cargo recelving, 1nc1ud1ng preparatlon of

storage space, manpower and equipment requ1st10n and coordination w1th

‘other agencies/port users.

{Arrival)

& The vessel stays at Quarantine For'Quarantine”clearanCé. After

@ e 9

clearance from Quarantine, other partiés board the vessel to finish
formalities.

The pilot boards the vessel to guide the vessel to its designated
berth with tug assistance,.

Vessel docking under PPA suﬁervision

Avrastrefstevedoring cargo handling under PPA supervision

Shipside barge, iighter, ship provisioning, watering chandling and
other marine service operatlons under PPA supervision.

Shipping agent sccures PPA clearance and other formalities prior Lo

vessel's departure.

{Departure}
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5.1.3.2 Working Conditions
{1) Working time
The official wofking'holidays'of the Port are only two days-a yéar,
Good Friday and Christmas, | _
Cargo handling in South Harbor is carried out in thO shifts: the day
shift (fron 7 a.m. to 7 p.m.) and the night shift (from 7 p.m. to 7 a.m. ).

(2) Stevedoring Operations

The existing stevedoring work is ord1nar11y conducted using ship gear
in South Harbor except for COntalner handling at Pier '3 where a "tango"
crane is used Tor loading and unloadlng

The average number of gangs and laborers pér gang'fdr'steVedoring work
by cargo  type are estimated,' abcqrding to the stévedoring perfomance

report, as foliows!

Average No. of gangs Avg. No. of laborers

Break bulk 3 gzangs/ship 9 1aborers/gang
Container
> L g 1" " 2 6
Pier 3 {(with "tango" crane)
Others 2 9
Heavy cargo 2-3 9
Timber 2-3 9
Pry bulk: 3-4 g

{3) Arrastre operations - _
The present situation of thé shore side cargo operations at South
Harbor is as follows:
® Break bulk, heavy cargo and timber
Mainly, cavgo is transfered using forklifts (2-6 tons) from the apron
to sheds or open storage areas at the same pier,
After clearance of customs inspection and completion of necessary
formalities, the  cargo is transfered outside of the port area.
However, when the - customs approves the consignee's application to
conduct the ¢ustoms inspection at an outside bonded area, the cargo is
 diféct1y'de1ivered from the apron to the outside area.

However, this very seldom oceurs at the Port of Manila at present,
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@ Containers

Container chaésis'with.tfactor heads shuttle between the apron and the

open yavds. A 35 ton shifter and a large capacity forklift (20-40

ton) ave used to lift the containers on and off the trailers.’

@ Dry bulk

The majority of- the cargo is discharged on a truck and directry

delivered from the épron to the consignee's storage area_butside'of

the port,

These homogeneous cargoes are inspected by customs hrior to berthing.

The'formation'of'arrastre work by cargo type is shown as follows:

Break bulk

Container

Non—self—susfaining
Self-sustaining
Heavy cargo
Timber

Dry bulk

Avg. No.of gangs

(No. of labovers per gang)

3-4 gangs/ship
{10 labofevs/gang)

2 gangs

{6 laborers/gang)
2 gangs |

{6 laborers/gang)

12 gangs

(6 laborers/gang)
3 gangs |

(6_laborersfgahg)

3;ﬂ gangs

{6 laborers/gang)

5.1.41 Cargo Handling Productivity

Handling equipment
used per ship
3-5 forklifts
(2-5 tons)

8-10 trailers .

- 2-4 shifters/forklifts

6-8 'trailqbs-
2-14 shifteré/forklifts
mobile erane or
20 ton forklift
3 fovklifts

1 payloader

Based on a review of PPA worksheéts for the three months3from October

to December 1985 and the on site survey,'thé”standand productivity rate of

arrastre and stevedoring c¢ompaniés, and the average actual cargo handling

productivity in South Harbor by cargo type are presented below.

—180—



Table 5.1.4 Actual Cargo Handling Productivity

(Unit: tons/gang/hour}

Quayside Anchorage

Contaiﬁepized_Cargo

‘hon;sustaining 14-16 Units
o self—sﬁstaining 7- 8 Units
Loose {break bulk} Cargo 15 o
Timber _ 15 *

. Iron & Steel 18 .

Bags * 20
Bulk | 26 22

Note:* Data not available.

Handling of éontéiﬁériZed cargo at Pier 3 for vessels without ship
géar is cdnsistentiy‘cdnduéied by arraﬁtre compénies. However, the other
cérgo.handlihg work isrexecuted by two different types of companies at
' Souﬁﬁ-naqur, éteﬁeddriﬁg firms on board and arrastre firms at quay side.
Sometimes the working‘ épeed of the two are different, so the overall
prodﬂctiﬁiﬁy declinés. Noreover, insufficient coordination among the firms
relatéd:tq the handling and.tranépoft of éargoes causes a lot of lost time.
The?pefééntage of standbyllost time to the total working time for bulk
handling_ét Anchbnage Qas estimated at 40% Ffor the period from October to
Deceﬁbef,.1985. Qne_of the‘majov causes was the delays caused by barges.
Table 5;1;5 ghOWS1thé actual average rate of standby/lost time at thé Port
of Haniia;'baéed on the.working sheet per vessel activity prepared by PPA.

Table 5.1.6 shows the causes of standby/lost time in July and October
1985 Qstimate@ From_FOrgman's Reports prepared by arrastre.

In genéfal, cérgofhandling ratés vary by several factors including
commodify,spacking type, handling équipment, loading situation on board,
physical cdndition'of the port faqiiities and techniecal capacity of the
workérgg Saﬁple cérgg- handling rates and other indicators on port
performanceiht ma jor Pﬁilippiné.porfs in 1982-83 are presented in Fig.
5.141, '
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Table 5.1.5 Actual Average Rate of Standby/Lost Time

Cargo Mode '  Average Rate

Loose (break bulk)
Bags
Contaiherized
Timber

Iron & Steel

Bulk

Total average at pier

0.19
0.25
0.27
0.13
0.23
0.40
0.22

at anchorage

at anchorage

Table 5;1.6 Cause of Standby/Lost Time

Cause . Juiy Oct, Avg.
1) Preparatory.wofk 382. 18% 30$:
2} Standby Time 308 Hﬁﬁf - 38%
Waiting for work setting (6) (21} - (12)
Waiting for arrival of vessel (9) {17} {12)
Waiting for Cargo/Tchk/equipméﬁt (iﬁ} (a) : {12)
Other standby time {1) {(3) (2)

3) Stoppage 27% | 27% 27% -
Bue to rain (25) | (24) {25)
Equipment.tPOUble/accident {2) {3) (2)
4) Others | 5% 6% 5%

Note: GEstimabted from Foreman's Reports
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(1) RELATION BETWEEN BERTH GCCUPANCY AND WALTING TIME

METER RUN

- ——= NATIONAL AVQ.
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(2) CARGO THROUGHPUT PER METER RUN

Source : PPA srAfis_T:ds

Fig. 5.1.1 Port Performance of Maj'ov Pdrts and National Average (1982-83)
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(3) CARGO AVERAGE TONNAGE PER GANG HOUR
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