Puntarenas pier to the Port of Caldera Another alternatlve mcludmg constructton of gram
silos with a capacaty of {}00 tons 1s evaluated here e RTRSTL

4.3.1 Assumptio'll_s'

(1) Gram cargo handlmg volume
1) Import volume per year e L el
' Gram lmport volume in the target year: 1992 1s assumed lo be 166 100 tons
9) Loaded gram volume per- slup _ I S -
Average loaded gram volume per Shlp 1s assumed to be 20‘5000: tons
(2) Unloadmg capacxty per day - e e Geih
- Under this altematwe system the gram wxll be unloaded usmg 4 pneumahe
unloaders and a belt conveyor The capac:ty of the pneumatlc unloaders is assumed
to be 60 tons/hxd unloaders Thus, based on a workmg perlod of 18 h/day 'md a-
‘working efficiency of 809, tbe unloadmg volume is'as follows L |
60 tons/ (h'+ unloader) X4 unloadersx 18 h/dayxo 8 3 456 tons/day
Two poss1ble dlstributlon systems are cons;dered one usmg t a1lway cars and the
other using truck : : '

4. 3.2 Study on Distributio_n by. Rallvsay_ :

There is only one sndetrack on the apron along the quaywall face me ,at the Porl '
of Caldera As it takes a long- t:me to d;rectly unload gram from gram vessels onto
freight cars, a direct unloadmg system is not practical Itis: also not: practlcal to
increase the number of. sidetracks . because adchtional tracks on. the apron would
interfere with the handhng of other types of cargoes ‘In other words. the‘lnstallat:on_
of additional tracks.is not consistent with the multxpurpose use: of the. te minal.
Accordingly, undel the system’ consxdered here, all gram wrll f:rst be unloaded to
buffer silos, and then be distr 1buted by the ra;lway to the storage s:los located in
Barranca and Molmos de Costa Rica. : Ty ERR R '

2) Transportatlon capacnty , Lo : i o

Each train is assumed to cons;st of ten f:exght cars Four trams are assumed to.
oper ate each day. Given a frelght car capacxty of 30 tons/car the transportatton
capamty of the txams is as follows : s L g

30 tons/carx10 cars/t_fain:goo tons/tréiin o

(3) Reqmred dlStl’lbUthn periods : T TTRIAEIE C RPN O s SR s )

Required distribution periods can. be calculated usmg the followmg equatlon"
The required dlstrlbution perlod for eaoh destmal:on : : :

(a) Preparation perlod for unloadmg
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'Loadmg permd onto fre:ght cars:

._TranSportatxon penod

- -V'-.-.-fUnleadmg pen()d from fretght cars
’bhutthng period ho

‘the leqmred dxsh 1but1<m permds are calcuiated as shown in

Dlstrlbutlon Perlod

e =Caldei'a:-Barra'nca

Caldela VIolmos de Cosh

Average Velocity

__i(“l-)'ji_s_téhé‘é:fIB:E-ciﬁ) Rth (Distance: 120km} {(km/h)
1 20 n]ii)ufé's":" - o 20_ minutes
' 120 SRR e .
130 1200 36
.| 160 |
30 | w0 36

. JbU mnutes

(Gh)

709 minutes

zw .

’I 1ansportat10n Voiume'per day i : :
> I‘ rain - opemtmn frequency Ads 1 tram/day to Ba:ranca and 3 trams/day to
o _;'Mohnos' de Costa Rlca ~Thus, the grain volume which can be transported by the

. :_:"ra:lway per day 1% calculated as shown in 'Iable Y12

AN T‘xble ;Villllz Tr"ansﬁértatieh_Volu_m_e' per Day

| Caldera Barranca _' SR A .C-'a-ldega-Mo:rino_s de Costa Rica
(Dlstance ISkm) ~(Distance: 120km)
sar ':_C'-a!cu]att_oq Tzanspmt Volume Cal.cul'ati_ou _ Transport Volnme
| Hkog | 32 _;;!nesg/dgy = 2"xos " 16 times/day
300><32 %Dijt'ons/day/t__rai__n 300x1.6 480 tons/day/train’

One tram
: ,operation S

960 tons/day |

‘Three trains
‘‘operation

' 1,440 tons/day
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- (6) Rofat;on among unloadmg peuods, distrlbutlon' \ olume per day and sxlo stonage

volume - . S
Under the assumptlons that gram vesse!s each’

. 207 000 tons of gram “the

storage capac:ty of the port: (buffer) sﬂos i§5 5, 000 tons zmd that ail gram is distx ibuted
by the railway through thesd silos, the’ 1e1at|on among unloadmg ponod d:strlbuhon
volume and sxlo StOlag(, volume isas shown in ’I‘abie VIEI—M 13. The oalculation assumes
that one-third of the cargo hand]mg capaonty is avm!able the fqut day Under this
system, gram ShlpS would he obliged to moor for seven days as shown in Tablo Vlﬂ—nls

Table VIH 13 Unloadmg Feraod Dlstnbutmn Volume m\d "Sﬂo &tomge Volume w

_ : Uulodmg g D\atnhuhou Volume per Ddy (mns!day) : Storage Voiume !
Working Day Vo]ume per Day ‘I Te Barranca " ’I'o ’vIolmu 'o.-;ta R:ca . ) in pm-{ l!os.

N ' (tons/day) (D1stance 18i\m) (Dtstance ‘-120km\ ' e
First Day 3456 - R S TR | R e

Second Day - 3,456 S 960 1440 .
Third Day 3,456 Y SRR 11T IR S ""47687' S
Fourth Day 2,632 960 Lol40 SN0
Fifth Day 2,400 - w0 Lo 50000 .
Sixth Day. 2400 %0 | a0 5,000
Seventh Day 2,200 7 IR LM L4800

(6) Problems with the proposed dlSti 1butlon system by rallway

There are var:ous problems w:th the proposed sytstem ag ut‘hned below
) Necessxty of executmg unloadmg and d:btrlbutmg operatzon" at’ the same time

Under thlS ‘systers; the port (buffer) sxlo has a cap"cxty"’of onlY 5,000 loz.o
Thus, for a 20,000 DWT: gram carrier 15 (}00 tons would have to’ be dlstrlbuted
iniand as part of the unloadmg operatlons The unioadmg openatlons from the shlp
are dependent upon the dmtributlon operatlons “If there Were some prob!ems thh
the land (rallway) dlstrlbutmn system the' unIoadmg of. the" gram from th(, vessel
would also be (ielayed ’lhxs is the mam defect of the proposed syqtem Under
present condltlons it would be very: dszlcult to operate the trams on a reilable,_
regular bagis as propoeed in thls plan _f o T e

2) Long unloadmg penod R S SR
Even if the land dlstrlbutlon by raliway functloned exactly as pl
still take seven days to complete the unloadmg operatlon “The gfal
occupy the berth for too iong a’ perlod of tlme, and thls would' int nt
cargo hdndlmg of other calgoes ’lhat 1s, the proposed S} stem wouild mterferef_"\{r‘ith
the multtpurpose use of the termmal i ST w

3 Necessrty of purchasmg frelght caro _ S L
The capacity of the freight cars. wh;ch are cunently bemg u%ed rs oﬂ1Y=

E .‘___.:270%__..



i On; he: assump_tlon that trucks wnth a. capacaty of twenty tons/{ruck would bc :
uqed ‘the 1eqmred dnstnbutmn penodq are estlmflted as shown in Table \’ill——14

L Tahle VIli 14 Bﬂtnmtmn of Requircd Distnbutmn Permds (Truck)

- Opération”

Dlstnbutxon Perlod

- Caldera Barrauca
. (_I_)lstame * 18km).

Caldera- Moimos de Losta
Rica (Distance ! 120km)

1@ -

'Pré'paréti:(r)rﬁ’éridﬂ for Unlo'éding

.ZOm_ihuted © 20mtinutes -
(O ,Loadmg Period onto Trucks - I 10 -
e __---’lransportatlon Period D 60 360
G ‘Unloadmg Period fmm rucks ) TS [ PR 10
- s(é)_, Shult!mg Period-: Gl 60" 360
160minutes’ 760minuies

Total o

(2h 40min) -

{12h 40min)

: (3)

Estlmatxon of the 1equ1red number of tmcks
: If the_trucks were to transport grain at the rate of 960 tons/day to Barranca and
1 , 440 tons/day to. Molmos de Costa Rica- (the same volumes as under the railway
dlstubutmu plan), the number of necessary trucks is calculated as shown in
Table Viil—15 assuming a workmg efﬁclemy of 80%..

truckq 1&. 55 as shown in- Iabie YﬂiulS

Table vm 15 Requ:red Number of T““c“s

Thus, the number of _requxred

Caldera Barram.a i
“(Distancs | lskm)

Caldera~Molmos ‘de :Cosla Rica-
{Distance : 120km} °

B N o I :‘Calculatlon '-Transport;-Volume Calcuiation Tra’nspo'rt'vbiume
- b Shidltling. Period SR ' .
g”m‘ -fz'i)g(f“xos 72 times' X008 | (5) times
+|. Hransport Volume -z_oxm “ | 1.4 tons/day/truck | 20X1L5 | 30 tons/day/truck
i per-Day pﬂr.’Truck S04 CR R S R T _
- lntdt Franspe:rl 960" 1 o 71 4.49 .. .
O _ 14476 66 1 7 trucks - .~‘~3~ﬁ-=.=48 48 trucks
Volume per Day S PR S ) i

-t




(4) Problems thh the proposed dlstubution :Nhtem by ruck

1) Necessny of executing uuloadmg and dlStl xbutm g at the'sa 'e-_t;mt'
Aswith the 1a11way dlstrlbutnon system uuder the truck dlStl ibution plan 'gram
would: be. unloaded from the gram carrier at the same tlme that gram woutd be

- distributed by tr ucks.’ Essentlally, the cargo unloadmg operat:ou ‘would be depen

4, 3. 4 'Cuuelusions ' _

dent 'upon ‘the dlstnbutron operatlon, and any delays in the dlstnbutron wou!d cause '
.delays in the calgo unloadmg Thls is also the main defect of thls plan '

2) Long unloadmg perlod . SR R LT

- It would take seven days to complete gram unloadmg from each Ship, the same
tength of time as under thé railway dastrxbutlou system Agam thrs excesswely long
mooring penod would be unacceptable as it Wcauid mtet fere mth the multlpurpo,se
'useofthetermmal R S DT e

3) Neees'sxty of purchasmg trucks _ s R , T .
It would be necessary to purchase flfty flve trucke to carry the cargo unde: this
-eystem - - S ;

The alternative to construct silos w1th a4 capac1ty of 5, 000 tons usmg e1ther t1 ucks of

raﬂway cars for miand dlstrlbutlon does not seem to be feasrble due to three mam shoxt

1) Cargo unioadmg operatmns would have to be carraed out m parallel w;th ca;go
distribution ‘opérations, and: the smooth unloadmg of gram would lhus become
dependent - upon the dxstrrbutlon gystem. - SRR R 5

2} The requtred meoring perlod would be too Iong, and thus the handimg of gram' '
would interfere with the hand]mg of. other cargoes and be mconmstent wath the _'
multlpurpose nature of the termmal : TR E

3) ’1 he overall mvestment for these altemat:ves is almost the same as the mvest o
ment cost of the grain cavgo handhng’ system: propsed by JST : -

Y T



5 Storag Improvement Plan

5 1 Presert:(}ondltlons and Improvement Plan L

(1) Present condltnons R A _ |
Warehouse Nol mamlv used for Stozage of general cargo for import and
'e‘cport and it 13 also utlllzeclas a Contamer Frelght Statxon (CF.S). Asmost of the
1mported contamers ar(. dehvered dnrectly to the” consagnees it ‘is not necessary to
: '_bmld anew C F S Warehouse No 2.'is mamly used to store 1mported large lot cargo
- such as’ roll paper and pulp Table Vlll—lﬁ llStS the a:ea and storage capamty of the
'warehouses L : s I

Tahle VIII 16 Warehouses

L WéfehOLlse No; 1 Lx W TR __._Floor Space | Capacity
ST g S mEy - (tons) .
Tt - 7:. x| oo ] pyp -

L Naz_ 90 X 600 | 5400 {2,700
““Total ot 12,8000 0 Y 6300

o For break' bulk general \,argo the estimated throughput in the target year (1992)
'- _' is about 320 6' tons and the storage term of general cargo is assumed to be seven
days oil the'avelage ThlS is. a standard storage period genelally adopted when
calculatmg the qtorage capamty of C. FS and sheds The present warehouse storage

' capac:ty per YE'II' is as follows ' ' ' o '

6300tonsx365 'days,_/y%Tg‘days:SZS}SOO tons/y -

‘- This present st_oragel.;:c_apac-it'y-__wil] still'__be' sufficient in'the target year.

_ ¥ meter umts for storage Eaeh sectmn should be clearly markecl with its own section
o numbe' "-’1 he tonnage capaclty of the floor’ space can be calculated as follows :




_ '_ annual btorage capae:ty m the target yea: w;il be as fo]!ows

[~

5.1.3 Container Terminal =

12 open'_Y'ara's_'- =

On the other hand, 'f}:le{pi‘eSén:.t warehousestm ge: fflClethYlsan()llOWS :

6,300 tons-+ 12,-__60’0 -.1n2.i—: o‘;si‘;toﬁ'_sj;'}’% |

'Ihe warehouse storage eff:cwncy 'can be mcrea‘sed to 0 ? tons/m en; the

8,820 tonsx 356 _'days/y_%"‘z*éasfse’_;kisa;fgoo}tonf_ss/y.

(1) Preaent condltion R
There are presently four open storage yards as shown dn ,Tab

present, oniy the No:l- yard is paved. ’I‘hus it is somewhat difflcult to use forkhfts in

open yards No. 2, 3, and 4 Moreoven the laclc of pavement may caus\. f!at tires.

Tahle VIII 17 Open Yards

Yard Length | Width | 'Awa

Number m o | e Pavement i

el 160 |85 '_-"-'13.-60_0' ' © yes | Contal
N2 | 160 | 8. | 13,600 | rno | Contai

 Ma3 113 8 P 9600 - T Tl " Steel Goods
No 4 221 | 8 | 18,800 | . no - | Vehicles -
o B N L Tr M SR w;_,.._,a_n.ci,:,,C,m.u_taeer._st-a'

“space for the storage of automobxles after the pavmg works aref

- steel goods and constructlon mater:als are ctored in: open yard No
- capacity of the No.3 .open yard is eatlmated as about 7 000 tons Thls
- these general cargoes, - ' L

Total Aréa | 55,600 oo

2) Improvement Pian _ PN B T
Yards No 2,3, and sholud be paved completeiy :~Y ards No 1 No 2 and 8 p
No.4 should be lined with eontamer storage slots 'an' yards No 3 and 4 shouid' be
lined with suitable area umts and for: forkhft passage Fxxed numbermg of each area
will makes i easy: to. manage open yard cargo storag -
Two-thirds of the space of the No.d: open yard (13 ;190 1112) will provide suff:(:lent :
h 'd'_i-:'_:’l‘he storage _
capacity of the yard will be about 1, 1{}0 umts Part of: the general argoee. such as
The. sto: age.
sufficient for

Open yards No.1- and No.2 and a pat_t" ofopenyardNo4w:Il beusedorthecontamer




g -112',U/1ane><3 Lmes —’1‘?6"1“'5’{{;;,_
Reefer slots ‘=20 TEU. = - =
: o= 16 TEU - .

‘otal - =212 TEU

o 21‘:, TbU/tlerxz tlers —424 TEU o

- j"(b) Empty contamer 'storage elots S : S
Ce 22 TEU/lanex6 lanes "~4’13'-2'TEU .

"";33 'TEU/tlerXQ tiers =264 TEU -

(2) Improvement p!an AP S :
T he proposed 1mprovem ‘plan is as follows:
. 1) Storage capaclty of the cbntamez yards c
No 1 Open Yard 13 600 m o
No 2 Open Yard 13 600 m?'
" ‘Nod Open Yard 5 610 m2

B .1t possible to use cargo handhng equlpment much more efflczently The cargo
: ,handlmg rate wall mcrease and the mechamcal troubles of the calgo handlmg

E '.poss'lble to lme clearly the yalds whlch wxll further nnprove the handlmg effu::ency
-3 *_and famhtate the management of the handlmg operatmns using a compute;

BRRE __3)', To make separate etorage areas for loaded and empty containers : empty
:contamers shou}d be stoxed m a sepat ate part of the No.2 open yard.
L ; 1mum storage capac:ty for loaded and empty contdmers would be as

_' ( ) Loaded contdmer storage SiOtS - )
: 22 TEU/lane v tlerx 16 lanesxz tiers = 704 TEU
11 TEU/Iane . tlerx 8 lanesXS tiers = 264 TEU (No.4. yard)

Reefer Slots '_ ‘ ':"f 40 TEU
Dry slots . . = BZ.TEU, '

. Sub Total . =1,040 TEU



~Thus, 2’ maximum of 1, 040 TDU of contamers ‘can ( 0
frontloader system. Generally, the average yaxd staymg tine: of containers 137
days, so the storage capaClty per year is as follows o v
: 1,040 TEUXSGS days/y+7: days--54 230 TEU/y' : S

_ Thus under the present. centamei handlmg system;’ the maximus conﬁiinér
~handling volume is determlned by the open yard Storage capac1ty‘-(54 30 i~TEU\
rather than by the. stevedormg capac:ty L SR '
~The estimated contamel handhng volume m the target year' (1992) 1 _,abmlt'
121,360 TEU (161 700 tons), : clearly vnthtn thns mammum capa(:lty

(54,230 TEU). On the. othex hand, based on the: computer storage slmuiatlon
discussed later on, the maﬂumum ’aoaded contamer voiume per day in- 1992 may be
less than 940 TEU mth a 90% probabll;ty‘ In that ‘case, 164 TFU of loaded
contamers may have to be stored m the. No 4 open yard on. a temporary bdms

(b) Empty contamer storage slots I SRl e e
24 TEU/lane “tier x4 lanesx3 tiers= 288 TEU _'

(3) Layout of the contamer terminal : : SRS o
The proposed Iayout of the container term:ral is shown in Fig VﬂimS (a) and (0)

5.1.4 Other Fﬁcilities'

Wharf apron length. and w:dth are shown in Table Viii—-18 I‘ he whazf apron w:dth is
designed as 30 m. This width is sufficient for forkhft operatlons The new mooz ing- dolphm
will effectwely expand the length of the quaywal'l — 1!] m in depth enablmg twe Iarge vessels
to berth SImultaneously - - - o
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| Table VIII 18 Wharf Apron Length and Wldth

g Wha:f Length N ‘Width _Depth 7
i7sm e gom | —iim
C1gsm | gm. | yem

Como | 3m | —7.5m

~“Fa 1Ber th

Mo 2 Berth =
f_:-.-‘lNﬂ?’B_?l‘&h 1 ';
Ll Total - | 4g0m

- 52‘1ermmalLayout Plgﬁniﬁg;

vﬁli élso be mstalled at the termmal

The 'ov.o_i_"-‘all ferin_ina_l léY()ut':pl_én;is presented in Fig. VIi-—4.

5.3 '. éaigh-stai}_age*s'ihiii_:ati:;ﬁf sﬁ_iayf R

} Ca!EOi_-storage at the Pol‘t Of Caldera in 1992 is’ smukated usmg a qmmlatlon model
pr ocessed by computer ’l he ﬂow chart of the ::unulation model is shown in Fig: Vii—s5.

5- 3, .71 ""iStud}" Commi)di'tiesr LU

Port cargoes are classxfled mto gram containers, 'mtomobiles fertilizer and other

gener al cargoes

5. '3_. _-;_2_ ;'Inhu't-fngita o

' (1) 'Number of callmg shlps by Shlp group and by berth

S lfoutput data of the Ship wautmg samulatlon in CHAPTER Vil

Sy Lo: dmg/unloadmg period by ship group and by commodity :

R _=5the same ‘as the mput data fox the ship’ waxtmg simulation.
{3y - '-'Dlstribution of transpoxt volume to/from storage fac:lltles

= | ,-279_—-. :
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‘ ‘- :'Numl}er oi caillng shlps -
_by ship group and bv bei‘th ;

| distribution
. distnbunon

“ai exponential

..‘ .

" and its arrival time

B _.-._'é.;;iéear_éh'k;a'of aship

. .Loading/unloading volume

-] - per ship by ship group

and by commodity

by commodity

: Cargo handling cepacity -

by shlp group and by

Cf

loaainglunloadmg
volume bv dav

commodny each day

Storaga volume bv
‘commodnty sach dav

" commodity

. Loadmgiunioadmg period-.

. Storege voiume each dav,

;—.parcentage of davs in which

the storage facilities ¢an

- actommodate the ¢argo volume

. Data processing = -

*'Fig, VITI-5 *The Flow Chart of the Storage Simulation

" ..t;'_";‘_é?ilg'.V__Iij;.'IQIi'Di,stribqtidn Pattern of Carryiﬁg' infout

- Commadity =~

- '_"Disitribgitiotl Pattern’

" Remarks

_ Carrying'in

" Carrying out *

'Can‘ying in

" Carrying out

= ' coas

'B" - o

A volurme volume

time

time

: Aﬁft’dmob:iles,:' L

i Fer_tilizéi*'

Other General._Cargoes

'H—h_

|
|

i b
“volume | volume |

: \’ time_

' ./ time
=

. Sy
. 20days 20days

'\Olc 'l me per mds for all commod:tlcs are assumed ta be twenty ‘days

-




5.3.3 ssmulatmn'.Rgsuitg

(that is on 219 days) the handlmg volume of g1 ain"wrli be less than or equal to 9 | 345 tons '
Only’ consrdermg the v1eWpomt of cargo unloadmg operatlom 1t would be zdeal 1f the
storage capamty of the planned fac:htles would co:respond to a PAD value of IUO
However 1t may cometlmes be necessaly for caxgo unloadmg operatlons to be de!ayed :
somewhat Es&,entlally, the goai is to determme 1easona’ole 1evel o{ nwestment by

incurred on those days when the stomge Cdpamty is msuffiment to accommodate the
unloading cargo volume. : SRR S

Table Vil—21 shows the relation between the pro;ected storage volume and storage
capacity. In this table, the prOJected storage volume correspondmg to the 90% of the PAD
is planned as the design storage capacxty except for the. gram cargo In the case of gram
cargo, 80% of the PAD value is used as the storage volume because the gram camers w111.
actually enter the port at a more regular 1nterval than as&.umed in the sm}ulatton It can be
seen from this table that the storage capactty in 1992 Wlll be sufﬁ(;lent for the pxo}ected
cargo storage Volume ' - SR : - :
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| .Tab!g y%lli'-go : Diétfibtition 6;5 'Cﬁréo Handling Vo!ume AT

= Requlred Storag _Cap'u:lty

'PAD T There - | - e

| Grain | Loaded I«.mpty iR Auto‘mobﬂea Ferhhzer

(%) Containers _Co__nta}__n_crs e
|t [ erpy | cEW | o _(tons)

50| 7025 | 599 | w2 ol o 37 | A sl e
6 | eas | e | oame | me o7 |7

7o bousls [ o7es L oewe | 0 ese . | aze e 8087

Do | wsio | osw | aan | st | ieso | osswl
90 | 20621 g0 | ess | Twose - | nasrl |

- 100 25 | 1138 | 38t | 169 | deel

Table ViIi-21 Relatmn hetween Pm]ected Stomge Volume :md Storage Capaclt;’ m 1992

Maxtmum Storage - ‘:'

Kinds of Carg
ines of LAreo Volume_ per Day

: 'Stb_r__és';é -:Fuciﬁities' e 'Storag'ei Cépacity

B 63(}0‘0" .
7, mm‘““

GEHeral-Ca'r__goes" g4 11, 594_ o

Automobiles [ 1056"’" e _-',Open }’ard No. 4 (13 190!:1') o E 1100

Emipty Containers et
Loaded Contairners ) T ggg EU B — Open yard Nol 3 and 4 | B . 1840

- "Open yard No.2 EER R zgngU
II‘U

Grain w5 | GrainSio. RPN 20000“"‘

Note 1): General cargoes include fertilizer.
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5 Cargo Handling Machinery

" Number of -
'-'Uni_t's‘-i o

e CaPaC‘tY . Remarks .

| Forkbif s T -';'-’_2 Utf ST Clark(s), Caterpitler{2)
e 26 R B U ' Komatsu(10), Nissan{4)
F B K| o Caterpilter(2)
35 b o3 ] Clark®) -
B0 -1 Clark(2).
ST 60 | Komatsu(3)
SRR T _-10'0;[_: | Clark())
) ":*_.r_é,.i:'tar;- B R N | TCMG3Y .
SR e 680 kgf _ - John Deere(S)
Cpailer | BN IRt
}-‘Contamer Tractor s i
| iContainer Chassis’ = |+ 0 oo
“Mgbile Crane -~ L 9.0tf |
RIS EEEE S IRCINNN (RS N\ KRR PSR

Wt e b o B

Austin Western- -
" | Made in USA
1 TCH)

T W I T

- Contamer I‘ront R R T
andet - e gﬁ;b' BN B ;Z“: ) ' TCM(1), Kalmar(l}

R R T

6.2 Container Handiing Machinery

6201 Actu i_‘lcb';;éié_iéiis' -

i’ontamer operatmns, one gang w:!l do, but sometunes it-is neaessary to
_Work two | gangs at the same hme At these tlmes as INCOP has only two tractor heads it

agse



excuiswe empty contamel block storage system usmg a spec1a1 frouti-'oader The’ empty )
containers:-would be stored in- a $pecnal space thhm the No 2 yand I thl ase the pufchase
of one frontluader for the handlmg Qf empty contdmels mll be necessary

6.2.2 Reinforeement_ o'f-the'centainer'cariggfﬂzaﬁa gngﬁ;l'\'iaé_li_merj;

The necessary numben of cargo handlmg mac}nnes using the frontloade1 system are
listed below. . R - e i

a) Ship side operatmns TR . o

'35 ton frontloader 1 umt e

b) Tr ansferl ing between shxp mde and contamer yardq SRR

“Tractors: - 4 umts
Contamer chassrs o - R
(@0 /40) o ?: .t_;jr_l_i__tjs_:,_ R

) Contamer yard operatlons e T
T 3s ton frontloadcr 2 umts e
One of these fr ontloaders wouid be used for connectmg w1th sh;p s1de operatlons and the
other would be used for xegular movmg of contamers m and out of the contdmer Ydld
d) E mpty container yard operations’ . FEU R R
: 10 ton fr. ontloader 1 umt Lol
The requued contamex handlmg machmes m the target yeal (199:.) are summarized in
Table Vill— 23 ' o : ' e E

 Table VIII-23 Irierease of Container Handling machines -

_ S ‘Pre_‘sci.nt Number Necessary’ Ul_iifs in r-;'Increase
Machme of Units ' ‘the Targel Year . =~ |~ {umL,)= _
35 ton Frontloader : 2 RS 3 T P -i-l !
Tractor Head 2 : 4 SR IO 3 A
20/40° Chassis 4 IR SR R EAE e - T
10 ton Frontloader T S PR o 1,"
Total 3 units 15 units 1 +7 umts

6 3 General Cargo and Steel Goods Handlmg Machinery

6 2, 1 Present: Sltuatxon

All of the machines hsted in ’I‘ able wzi—zz, except those used for contamer hand]mg are'
used for handlmg of geneial cargo’ ‘and. sfeel goods ' LR e i

26—



bome of the ‘foi lq-;fts and mobxle cranes havc already been used for over 5 years and will
ve to he replaced before too 1ong Sh ¥

. _w,t}i on.e 'ga:_ for_ loédlng and lmloadmg cargo. Then a total af 3 Shaps may bel th
Cands 5. gdngs may' work at the same. tnne The:nec_essary number of forklifts are _
'_estlmat':d as. oll'ows‘ L I R - '

Ship side: apron,,use 5 gangsxz umts/gang 10 umts 161 tons capac1ty)
On board Shlp use . 5 gangsxl umt/gang =5 units (2 5 tons capaaty)
T I‘otal S e 15 units -

'(2) Fm yard opelatmns (mam!y No 3 and No.4 open yards)
B S Forkllft 2 units: {3 tons capacity) -
- -~ 3 units ( 3.5 tons capacity)
2 units ( 5 tons capacitsf)"
- 3 units - { 6-tons’ capacity)
1 umit (10 tons capacity)
LT e 2 units " (20 tons capamfy)
- TractOrS: "6 units

...Small ti‘ailefs - 2t_i units -
e Moblle cranes ;__4.unit'__s_
Total L 4? units

(3) For warehouse operations (two warehouses) C
S FOzkllft .7 unitg {2 tons capaczty,
' R . 9. umts (2.5 tons capacxty)'
: I‘ 'ot_él"l- 16 wnits

Table 'VII! 24 Reqmred Cargo Hand]mg Biachmes for Gener&l Cargo
and Steel Goods - -

Capacity Number of Units . | - .. “Remarks -

[ e B

Total 7 12 units
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7; chairing-a_hd_'l‘t‘aining- :
7.1 Re'pair" em& Maintehan'ce Faéilif' T

(1) P1 esent conditwns

, h*mdimg machmes wzll have to be mamtamcd mspected eind 1epan ed on a regular‘-basns '
3 The p1 esent two shops wﬂl prmude sufﬁczent space for these actwsties in the target yewr
The preeent uumber of mamtenance w":"‘ ers is” as
Mechamcs b
Secretary et s ] womal

Work_ers e men
: : 18 persons
The main probiems concemmg repans and mamtena € are as follows S
{a) Ofthe present 74 machmes. 61 aré already over four years o]d and only '
13 of the machmes are !ess than 3 years old The repaxr costs aie hkely 2
_ ‘to increase in the near futuxe o Rt s e
(b} As the hst shows INCOP owns maehmee made by 6 dlfferent mahels '
o I‘hus 1t 1s diffzcuit to obtam repalr parts for all the machmes m a t:mely
" manner., e T W BT e e

(¢c) Therei 1s a shortage of expelt mechamcal engmeers ;

{(d) There 1s a shortage of approprlate repaxrmg mstruments and tools

(2) Improvement Plan

However as. most of the machines are becommg old ”INCOP-.needs to remforce; '1ts :
~ maintenance dbl]lty SR N . o e
Acccrdmg to the JST study, _the Port of Caldem presently-]acks the' fo]iow'mg'
essent:al equlpment for mamtenance and repaxr : B
“(a)” Hot water pre'asure steam waqher o

() MICFO centnmeter gauge " o




Quantlty' o

”_.‘Runatks Lo

or Grease

:'_,:.Mlcro Cen 1meter Counter"-; TR L
;Varmus Tools R R
5 HP Compressor

1 umt
1 set
1 umt
1 umt
3 umts'

3sets
2ets
1 unit
2 units: -
1 unit” A
LT units S
3 uinits -
§o3units o
1 unit

5 sets
l set .

1 set

lset ‘
Tosets

3units
2 units
2 sets
{lset
ﬂj’__i'_set"-

--'IEBody, Engme Steam Wash
_ ‘Compressed Air. Supply \
T‘or Palntmg, Moldmg :

W
SN
o

) P S

s ASsémbly and Disassembly

L
n
o
R
n
Ol .
R
n
.
B
o
W
I/

4" Hydraulic Jack "

e
Y

_Tire: Repair

P

‘49 packages -

ppropnate facxllt:es and cargo handllng machmes are -
ssentia However the ablhty of the workerb who use these fauhtnes and machines may.




make efforts to tram port workexs m a systeznatxc wa)_ : :
_ The- Shlp supervasm funetrons as the centrai coordmator of port CATRO andlmg
- operations, The: ‘duties of the shrp superwsor are especxally 1mportant and ¥ spema}
emphasis should be piaced on tnammg eapdble mul SIRSRRTTRP N & :
Two p0351b111t1es of tr ammg such’ men are: - PR :
(a) Select several ‘suitable candldates and send them overseas to take_t
- courses (one to three inonths) . & f.: MR TN Eh R e
"t Request a forergn expert who has extenswe experlence m thi i
' expert come to Caldera to tram capable men under act‘
‘tions (three to 31x months) ‘ RIS .'
When conventlonal cargo vessels are at berth (w1th the cap \
INCOP shouid direct wmchmen and sagnalmen to practlce ca1g0 handlmg usmg shtp s_
gear. e L i
A part of one of the open yards should be set asuie for a specral trainin course’ to
practice forklift and: mobile crane- operatlon T‘urthermot e, INCOP should hoid a br;ef
theoretical ¢ourse for these operators explammg the basrcs of dynamrcs mechamcs 'md
electricity. : - : : A - ' :

(2) Mamtenace and repa:r worhers : SRR : y
Time Tost due to mechamcal treuble rnay reduce cargo handlmg effimency, [ end

ing the time vessels remam in the port and i meredsmg coqts A regular mamtenance

system is neeeqsary to prevent untlmely breakdown of cruc;al equlpment-'l o

(3) Mechamcai engmeers 7 : RE s ;
{a) Mechamcal engmeers who have graduated from a techmcal"c Ile
the service section of the port should be sent overseas to the flrms which pr |

the machmes which are used at the port 'I‘he engmeers can thereby gam .
maintenance and. repalr experience: frrst hand at the maker 8 factone -

{(b) INCOP should invite a spec1a1 expert mamtenance engmeer who ;s famll with
all types of port eqmpment to teach maintenance: and repan work to the-
mechamcal engmeers at the Port of Caldera e ' e

(4) mamtenance and repatr workers i Sl : B s
The specnal expert mentroned above sheuld also prepale a trammg curr mulum foa
general mamtenance and repair workers mcludmg ‘ - : o
{a) hands on practical mamtenace and repazr trammg sy
(b) lectures on the basic prmeiples of dynamlcs, mechanrcs, and e!ectr:clt,. .
Warkers who excel in the training course should be promoted o assistant engmeers
and function as the leaderq of the general mamte*aace and repalr worker‘ : s

] __“_2.9{};—;_ -



GHAPTER IX

: _Draga Marma
;LxBxHxD
o ”T_"i36 5X8.6X%18. 6><1 6
-? > ': Cutten Suctlon Type -
_' 'f‘iCaterplllar Diesel 375 PS-
V ngine o o :;_",Caterpiilar, Dxesel 850 PS
Size _f_'?mam pump :

| _ o rIn ¢ 187 Out ¢ 167
[ype of swmg anchm . :-Dunhmse, 1 tf '
CBuiltdn o rULSIAL 1970

Total welght o 2__25 tf o
{2)::.: N L

Ty :Bali }omts S .
: ":_15” (38 cm) in dlameter o

' dlschalgepzpe . o _(.}mrn‘ '(N.f:W)f_'

(3) ':-_'Anchor Boat P
- "Dnmezmons (umt m) o LXB)(HXD
Chi S 104X3.2X4.0X1.0 .
) Engme DR Caterpxllar, Diegel 333 PS
Comin o USA

L2 ""“6;;'ga£i’z$tibﬁ and Crew

_ _ sauctlon dredgea is the pxoperty of MOPT and it is operated by 13 crew
_’.n..emb:éa even "elbng to MOPT and the other 6 belong to INCOP Among the crew, the
C1pta'in nf oper atozs, and chaef englneer are- members of MOPT. All the crew

_ membexs ar undér the supervnsxon of the MOPT Caldera office (refer to Fig.IX- 1),

' 1Fe worl:ungr day begms :at ;b 00 - in- the mommg When the dredger is operationa] the
'_workmg da= ends at- 10 00 at. mght When the dredger is not operatlonal the workmg day
ends at 5: 00 m thc evemng Lunch is taken in shlfts ‘While the dredger is operatmg, the crew
are HOt Sﬁ yg- Only one operator on the bridge and one engmeer in the engine room need
E to ka contmuously Two or thrée crew members permdxca!ly check the suction mouth and

“The
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’I‘hs Inaln;easons why the dredgel stops m the mder of time. lost are trouble with the
_dlschar' e at‘e'n on Iand breaks or ledkages of the plpel.ne, engine tlouble. and bloken swing .
vues ' ' Lo o : : '

1, 3' 'Réc‘éht’_'brédgin;g; S;i'.til_'étion i

' ’Ihe cu _er suc 1011 dredg _started to dredge the water area at- the come1 of the
br eakwatel and the south marglnal quavwa]l in July 1985. It still ccmtmues to dredge. the
harbour The dredged materlals are dlschalged into two ponds for settlmg in:land areas
200 meters b ind: the corner Dumped Sand is then 1oaded by wheel ioader on- dumph ucks :
'md transp’ ted'to mland dumpmg areas’ (Flgl)( 2) o RUNTIPI -

The dredger 15 currently engaged in dredging work in water ar ‘eas rangmg in depth
hom —7 m to -wll m, wnth sxlty Sdlld ranging from 0 to 1(} (average 5) m N —value.

293



yo2ag MON

LN
hY

Bom

" No. 1 Berth

200w

Y

¥

© . ponds for Setting - : N

/. Water Overflow - -

~294-~




: '-\;‘300 000 ms

130 days :
_ __T vpe of dlEdgEI Wl _H_Qppen.sucﬁqn dredger -
-_ __Dumpmg area . :.__2-._5,;.r,rj1’iles -froni' the dfedging area

.,MOPT hdsrlequested thL JICA Study Team to sub:mt comments on thlq tmmment
-dredgmg work from,the v1ewp0mt of engineering. A meetmg ‘was held between MOPT and
' idy Team. coucernmg this matter on October 31, 1985. ‘The comments presented .
by the j ICA Study Team at the meetmg are summarized in APPENDIX 10.
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- 3. Appraisal of Aitel;native Djre(-i'g‘i.ng‘= -M#th_”ds RERT et R

3.1 'Relation to _the'Primary Coi"\sitruetion]woﬁs

’I‘he constructxon proposals concemmg the Mamtenance-}’i 03ect of the Port of Caldera‘-
©put f()ith in CHAPTER VINCHAPTER Vl!l are summauzed below_‘ e B Gnihadt

1) Breakwater constr uctlon and dredgmg of hal bouz sedimentatlon
Sand sedimentation : B e : _

2) - Shift of the breakwatez foot and construchon of a —3 Om quaywail mooung
dolphm and gangway to enlarge the moormg facnhty capac1ty '

Pavement of yaads in order to 1mprove uhe cargo hand!mg system

_ méasufés "'z:igainst '

3_)

construct:on wmks) are con131dered in’ detaﬂ m C HAPTER },.-_, _hese prlmary
works wﬂl be compieted wzthm 2 to 3 years, after wlnch mamtenance dredgmg an ot
mamtenance works will be calrled out. Accordmgiy sufflcient theught must be gwen to:the
relatlonshlp between the dredgmg works and the constructnon works Concretely Speakmg,
one important .point is whether the dredgmg fleet prowded for the primary dr. edgmg and
maintenance dredgmg can also be used for the pnmary construction works as well

3.2 Alternative Dredgi’ng.Met_hods S

There are several common dredgiog 'rﬁethods The best method for. each pat ticuim
location must be detexmmed in ilght “of .the- soil- condltlons drsposal method dlSpOScll
distance, $oil treatment, water depth dredgmg area, meteorologlcal and marme COIldlthllb
'workmg period and other relevant factors. , o S L :

The five prmcmdl aite: native methods fm d1 edgmg are ilsted below

(1) Dredging by cutter suctwn dredger _ ' Z(C)

(2) Dredging by grab bucket d:edger R _(G)'_
(3) Dredging by dipper dredger o (DY
(4) Dredging by hopper suction dredger ' (H) -

(5) Dredging by bucket dredger . (B
3.3 Appraisal of Dredging’_ 'methods o
The five methods noted above are appraised below w:th respect to fwe dxfferent aspects

of the work. Each method is mdlcated usmg the alphabettcal abbrevmnons noted above that
is (C) (G), etc. S . : .




on tand ity o : _ﬁermore, a: certam amount of soﬂ wﬂl return to the-
dxedge_ al'ea 1f the. dredged soxi is dumped nearby Therefore it is necessary to drspose of
the sml_ atlf'a g1 eat dlstance (over 2:5 mlles) from the dredged alea

Method (C) can also be used for sea drsposal but only within a dxstance of 0.3~1.5
nnles ' g :

3 3 3 Smt'ibxlrty fer Vanous Purposes .

Constmctmrtworks_suggested m CHAPTER VI and CHAP’I‘ ER Vil include the break-
water extensmn the sh _t‘mg of the breakwatel foot the constt uctlon of the *3 0 quaywall
and the moorning delphm S ¥ S

T hel gra 'bncket barge can be nsed llke a. crane barge m the consttuction of the
break\viit ffixmg a specxa] attachment and as Shown in F:g IX-3 and Fig.IX-4, it can
_also be used for plhng Work with a prle hammer and hammer guide. This is an important
far.tor in the relatwe evaluatton of the various alter natlves

S 3 34 r:e_digi'ng"' Area

Dredgmg of the area. adjacent to the- mo'oring basin, quaywall, and breakwater from
-75 m'do o} 'wl'l_. om. is necessary Also dredgmg of the'; area behind and as close as
_ ] th. bl eakwater is desxrable asa countemreaeure agdmst ‘sand sedimentatian. As
a resnlt 1t is I;kely that rubble mater!al will. also be dredged up wnth sedlment sand..

Method (H) 1s recommended for works such as navrgatron channele or the like which
have a long, narrow_dredgmg arsa dnd a constant dredging depth However the method is
not rdeal fo1 d g works executed ad]acent to qnaywalls and breakwatels Also, the
method is less accurdte for works requlrmg varlable depths '

Method (G) is more surtabie m such cases.. When the s0il to be’ dredged contams several
sues of rubble stone Methods (D) and (G) may be useci however Methods (C), (), and (1)
may not SR : e . _

R
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Fig. .1X-3' Floating Crane Barge. . -

Saale

| Fig. IX4 | Piling Bh;’.ge:"”;ﬁ: |
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Method ;.((‘) (H) D). (B)‘M('(,)

3-?4-7:-1;ﬁf’éﬂfgi“&-MBF“.!’E*-.-R@‘ibmm@pda.titins L

_ A onsohdatmn' of the evalu‘ttlon pl esented above is shown in Table IX- 1. Asis clear
from the jtahle the grab bucket. method is the only suitable dreclgmg method. Moreover, a
'grab du,dgel ﬂeet cou]d be prdctsca]iy and effectively utlhzed for other primary construction

"works

¢ Tablé IX-1 Evaluation of the Alternative Dredging Methods

’ :I.(:)g;'_'.aiion‘ Applicability Dr"d : -
_ofthe 1 to the Other T ging '} Economy )
Danping $ité. | Works Constriiction | ~#46€2% "3 © | Overall -

S PRI BN B PO ¥ Comner and the | Appraisal
_Sn_:u'- Sand: | - NEl, 0 . 25mites © Necessary - : - .

7 Kind'6F | Hardress ©
<ol 5x | of Sedb

MNarrow Area

o bk e e 3

o

o | o o o 1

Bucket

I)redgar O Sy o z

w

 Reinarda 1 O S\;ilai_;le.' @ Somewhat suitable.” 1 (Most E\:'or._aomkaﬂ <5 (Wneconomical)




4. Execution Plan

4.1 _D’redging leunie . |

Dredgmg wmk may be d:vnded mto prlmary dredgmg and mamtenance dredgmg
-Primary dledgmg is to be carrled out foilowmg the completlon of the 2()0 m breakwdta
extension for the purpose of removmg the sed:ment accumulated behmd the breakwatel and_
of mamtammg the pro;ected basin water depth ’I‘he volume of materaal to be dredged is
72,000 m®, ' R : S , A
Mamtenance dredgmg refers to the penodlc dredgmg of- the new_eed1 éﬁ”u—?i]i
aecomulate over time' in the moonng basm and’ behmd the'breakwater afte the pram'ny
_- dredgmg is completed As noted in CHAPTER VI fol]ow g efextens:on"o_
by 200 m, the annual volume of eand Sedlment wﬂl be 12 000" m?. The fnst mamtenauce
dredging w:l; ‘be carrled ‘out in- 1991 at’ a dredged sod volume of 72 (}00 m“’ Subsequeut
‘maintenance dredging will be needed once e\fery flve yedrs thet eafter, and on edch occdsion
dredged soil volume will be 60,600 m® o T o

4,2 Dredging Method _'

In accordance wzth the above study, dredgm . out‘usmg a "rab dred"ex __ fleet
In exammmg the dredgmg method care uet be takenthat the executmn of the:
diedgmg does not become an obstac]e to the pa_ "ge' of shlp .uemg the h"' 'bouz :
the volume of dredged sand mvolved in mamtenance dredgmg mdicates that the work perlod
will be short and if proper attent:on 1s pd!d to the operat:on of the dredger no problems
should arise. o ' . - - : = :
Futhermore, the matel lal dredged by the grab ch edger is’ tratlsported by hoppe; bar ge
and disposed of at sea. Determmatlon of the dlsposal sxte reqmres con31derat1on of various
factors, among them ‘the fac:t that the water depth at’ the 51te should be great S0 there will
be no possibility that once dumped the materzal will make its way back to: the harbom that
the site should be as close as possxble to the dredgmg area, and. that there mu “he _
obstruction to the passage of ships entermg and ex:tmg the harbour As mdlca___d" 'm_ _
Fig.IX~5, the disposal site may be su1tably located in the area offshore Roca Cal ballo, about
2.5 miles N 50° W from the No.2 buoy L - ST
MOPT’s present cutter suction diedger was buﬁt 12 years ago, and is consaderabiy,
superannuated. If a cutter suctlon dredger is used to do the dredgmg work the locatlon of .
‘the disposal site will become a prohlem Securmg an approprlate dasposal sxte on. Iaod in the
vicinity of the Port of. Caldera would be qurte dlfficult I uthermore, a cooexderat:on of the '
marine conditions in the area md1cate that offshore dlSpOSal uemg a d:scharge pi i
impossible, Accordmgly, it must be. sa1d that using the present MGPT eutter suctton dredg81 3
for future maintenance work will also be impossible. - e R
Fig.IX-6 shows the area to be dredged Reglon Al m the drawmg 1s the area wi lCh nust-_ _
be dredged due to the sedtment c1rculatmg around the tlp of the. breakwater Wlth respeCt
to the sediment infiltrating to the back of the breakwater 1t 1s partscula: Iy desxrable asa
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'Nﬁtéi - ﬂ_umPei’S._in the figure show the water depth in meters.”
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: emove as. much as- posmble of the 'sand close to the
' =he breakW'ltel 1tself Accordmgly, dredgmg of the

._tb the Coniractor and ﬂHS is: 1ecommended in the present xeport Howeve1 this
pomt beals an mtegral relatlon with the - primary conbtru(,tlon works, and therefore, it is.
consldered m more detall in CHAPTLR X. .
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5. Repaxrmg the Grab Dredger Fleet anti Trammg Crews 3 5:"5"1:‘ et

5 1 Repamng the Grab Drcdger Fleet

’l‘he vessels of the grab dredgel ﬂeet are Ilsted ! X~
dredge1 fleet; 1eguhr mamtenance of the ﬂeet Wlu he :necessaly to keep all of the "vessels in
good opetatmg condition. The fleet wﬂl reqmre dally mamtendnce, occasmndl repalr work
and annual mspect:on and mamtenance works Tl R

Table IX 2 Grab Dredger Fleet

. ._::.V¢SS¢'.-_ :_-'f - Quaﬂt*ty
‘_ Gi'ab' ﬁredﬁef SR i o
_ 'Tugboat BT B 1 ..
- __Hopper Bar ge. N 2 ,:'
, Anch_o: Boat .. o1
' Jony'Boatg,_- N T

(1) Dauy mamtenance and repa:r work S = R : AT

The MOPT" repan‘ yard at the Port of Caldera has sufflcient room fm laﬂd based
equlpment However there is piesently no repalr yard for s]ups and floatmg eqmpment

- With. dtedgmg equlpment da:ly mamtenance and repalr is necessary, and in order o
carry it out efficiently, up to three mamtenance and rf-\pan eng:neers need to be deployed '
Their principal duties consist. of aIways havmg parts mcludmg consumable 1tem5 1eady
stocking the storehouse, and. performmg the repairs listed below o

(a) Repairing bucket- wear: - R

(b) Re- connectmg and replacmg broken w1res )

(c) Dismantling and mamtammg wmch motor coxls e

(d) A,djustmg hOpper barge hydmuhc systems

(e} Repairing and adjustmg barge chams

(f) Repairing boat shafts and propeﬂers ate

(2) Regular. mamtenance , : S

Regular major mspectlon mamtenance, and repau of the grab dredger tughoat
hopper barge, and anchor boat must be performed in dry dock The respectwe vessels h
function together as a fleet ; hence these regular mamtenance operatmns wm have to be .
performed on all of the vessels at the same time, T he repair work common to ail of the
ships consists of cleaning the hulls of the vessels, measurmg the thlckness of outer steel -
pIates, painting, replacmg the anti- corros:ve Zinc, cleamng the mmde 01’ the Wat ; '
and overhauling the engines. “With the dredger, in part:cular, repa;rs Whlch cannot be

Sg0g



'-.'Port of Caldel ;o I‘ hlS fac:hty w1ll bc ldeal f01 use as a dry dock fm the . _regular
mamteuance works Lvery ye'lr a I'delr plan should be submltted to the ship repalr
. company m advance,_and mamtenance must be carried out w;thout fail dut mg the

nncessa for 1 ’\fIOP I"s flee_ crew n‘lembers to undergo ttammg 50 that they will acqmre a
babac l«.nowlédge of the vessel% lem ! zelevant bkllis, and be‘_ome famlhflr with the machmery
they will handle. _ i '
(1) Crew members L ) :
The standard cnews of each of the ' vessels in Lhe d1edger fleet are listed in
’I‘ab!e IX 3 A clasmflcation of the above crew membe s by duty is shown in Table IX-4.

Table 1X:3 'Seamen List())

_. Vessel R S Crew - Crew N'Li.mbei"
Grab D;édgér "-_"_(S{;Sz:liridrs',';z Engmers E o 8 -
T 'Ai@hélf_;Bba‘t.-; I 43 Saiiors l'EliéinEer o N
: B Tugboat B 1 Captam 1 Salior 1 Engmeer : 3
JOHYBOdt T -l C'lptam R s B B R 1
o LT Total .| 12

e Note 1 ) 'l he LIE\\’ members of the grab dledger w:il also erve as the crew of the aichor boat when
‘ - MECESSATY: ‘Simitarly. wheh the hopper bargés’ are in operation, two :zulms from the grab dredger
Jwill serve as the crew of the hopper barges.

. ‘Table IX-4 Seamen List (2)

.: Bbat- Captéiﬁs-. : '1_‘i1§b0af.- Joljy' -Béat.:-Anchof Boat - 3
A '\’ianager and' e T : . -
: "'Operators wiA _' Dredger ? '_ I 1 3
ailors S Dredger, Anchor Boat Baiges |3
Engincers .' " Dredger, Anchor Boat, Tugboat | -~ 3
SRR “Total T
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o of practlcal tiammg Alxo, the training team must perfm m actual '
ruction works together w1th the trainees. i’ lms experxenced foreign

A IIStIOf the pe:'sonnel to be d; patched and the contents of the tmmmg to be given
is pxesented m Table IX -5,

" Table IX-5* Dispatch List and Training Plan

Educational Supervisors - 'Ieraqn_liél_' [dﬁndé_rgo Ti‘aining

Contents ‘of the Training

Duty No Personnel Duty ““No.

' P'ér"s:a'n'ir’i_:Ch_'ai;gé RS ZEntlre f‘leet Crew' ““ | | General matters

. I‘leet ‘maintenance, inspection,
SRR 5 g Grad Dredger Capt'un : 6 : handti pe "
or o | e simple repairs, handling an
OP?"?‘?Q" TRRERE B Onezators SaﬂOl’b TS I : ple Tep g
AIEET : ' safety procedures

e _ Handling of boats.

Boat ._(iapta'itis,'-'_". SR o f\r{aintehante, ‘nspection,
T ugb‘oat_'Sail'ors. Co 1 o Krepai_rs'to deck and safety
SR | procedures.

.B;)at_"CaL-):tainfi S Y

_ d _ | Maintenance and Vi.nspectibn of
1 Dredger an R 2 | fleet engines. Simple repairs
: Iugboat anmeez " - ’ :

L and__" safety procedures

Maintenance inspection,

Electuclan RO E'n'ti.;if_éiﬂF]eé_t Crew’ ' R of fleet electrical apparatus,’

repairs and safety procedures

2ol S —

the. Aftel ieceivmg a half ——month’s language trammg and educatlon about Costa
departme the 6 dlspatchad personnel w1|l conduct t:ammg for 5.5 months

. Preparasion (in the Foreign Countiy) = . p==

Tréinirf:g'.{in;zc:c:l'été}-chai' R L s R _ 1 56

FigIX-9 T _rair;ing Period
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 CHAPTER X DESIGN, CONSTRUGTION AND COST ESTIMATE " -
L .Deﬁgm“g'OIf‘Sti'ructmi-éé .'

The Sﬁ'uctt}rég w-lﬁch'. ehéulﬂ bé desxgned ; ﬂl‘eﬂS fOUOWS L

{a) . As a countermeasn.lre agamst sand qedxmentatmn
: Bteakwatel extenslon of 20(} m e

- {b) To eniarge the mom mg capamty of the wharfs

' ‘Shift of the emstmg breakwater foot e _ SRR
Construction of the =3, 0 m quayin the smali cmft basm‘ S n e

- Construction of the moo:mg dolphm and gdngw(iy R T
Shlft of the hght beacon

(C). - To im_DYOV‘e the carg_o llandlmg S'yS.tem' S
Pavement of open yards No.2,' 3 and 4 . ...

1. 1 'Design Co’nditioiisf

"(1). Design Waves n .. S - e
- The design waves for the breakwater are waves mth a probable recurrence peuod
of 50 years, as descrlbed m CHAPTER IV Sectlon 1 Wave Condittons The pal ame-
ters are’: : : - B
ngmfxcant wave helght Hua'-“4 6 m
Stgmflcant wave- perzod T.;s—IS 8 s
‘at the position where the: wavemetel is set : _ o R
As there is practicaHy o dlfference in the depth between the 13 m m the v1cm1ty of
the tip of the planned breakwater and the 13.5m. at the pos:t:on where the wavemetcr
is set, and as accordmg to the refractlon dxagram shown'i m APPF NDIX I }*Igs M~2 (5) _
and M-2(6) the orthogonal mterval in the VIlety of the pm]ected breakwater tlp is
nearly equal to that at the posxtxon where the wavcmeter would be placed, the above
values shall be used as they are for the deSign wave helght of the b:e (wa'ter' .

(2) Deslgn Hexght of Tldes L : : : IR
B As the de51gn helght of tldes N H H W L shal] be used for the ‘__1 : vel and
N.L.LW.L. for the low water levei The followmg vaiues used for' deeigmng the fust
stage constructzon and the secc:nd stage expansmn plan shall be adopted 3

HWL: +3_.0m_}7'f_ e
LWL xolom o

(3) 'I')e'sigr.i Seismic Coefﬁcnent ' O RS .
As mentioned in CHAPTER IV, 5.2 .'Dis,tribﬁ.gic?l:.@f EXDCLthSElsmIC ACCEI a'ti'_oh;'_
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analysm ofipaat bexsmic damages of gravaty type quaywalls to adopt the lesscr of the
' values that can be obtamed usmg the followmg two: formulas .. Also, Kltapma et al.
claxm th’lt thas pl oposed value can be- apphed to sheet plle quaywalis as well 9, -

Desxgn sexqmlc coefﬁc:ent
Ja Se:smlc ground acceleratxon (Gal)
G Grawty accelexatnon ( 980 Gal)

o the demgn sélsmlc coeff:ctent lhus, for the vxcmlty of the port of Caldera 0. 15 shall
: -be adopted ce —
Noththstar_ldmg the above smce a demgn selsmlc coefﬁment of 0 10 was i

As fow sml cond;tlons accordmg to the mdlcatxons in CHAPTER v 4, Sod Condi

tlons the cond:tlons Shown m Flg X—l shall be adopted for deSlgmng the breakwater,

B and thosa shown m Fng 2 bhali be adopted for desu,nmg the moormg dolphm and
' angway as well the =3, Om quaywall ' :

- j. (5) "Stones : : -
T he stones produced in N orth Caldera with a bpeC]flC welght of 2 35and an internal

- :-'-.",fl 1ctxon angle 0f"35"_ Should be used for the br eakwatel the foundation. mound and the

] Kltanm ,and Tatsuo Uwabe Analysns on Selsmsc Damage in Anchored
. _J’g Bulkheads Report of the Pmt and Harbour - Research Institiite,” (Mmlstry of'
ll_ansport) Vol 18, No 1, pp 6?~127 Ma1 1979 (in ] dpanese)

- 309.*'“— )



Existing Seabed: S Emsting Seabed

SES~135mo e _.
" Sandy Soil -~ ¢$=30° SRR i'-.'Sar_idy'Seil_ o (b 30°

Y= 10tmd '“'10tf/m3
Cohesive Soil ¢y =4.0+3. 0z - CohssiveSoil - cu=10%30%
. (z= 0;=20m). - Loy -(2 '"0 -wlOm)
N =0TtmY o T yta 07tf/m3
: ~40.0m e e i -300m
Bedrock ) S Bedrock _': f", TR N
Fig. X-1 Desigu Soil Conditions SR Flg X” ' Demgn Sml Cond:tmns

(for Breakwater) . - . :--,:: {fer Smali Cra!‘t Basm}

backfill ef the -3.0 m quayWaiI I‘he Speufic welght is, the average value obtamed from
the test results carrled out by MOPT : : :

(6) Tractive Force of Shlps SRR . S R .
The tractive force of shlps for deagnmg the moormg dolphm shal] be 7determmed
taking the 20,000 to 30 ,000 tf dead welght frelghters or contamer shnps
moored to the —11 m wharf as deSIgn vessels As’ for the reIattonsth betwee _ the dead
weight tonnage of the frelght vessels of 5 (}BO to 8{} 000 tons (mciudmg gram carnel )
and the gross tonnage the fellowmg formula is gwen by Teraucht ot at LK S

- Log GT *—0 061+0 966 iog Dw

Where GT Gross tonnage of the frelght vessel (tons) e
D.W. : Dead welght of the frelght ve&sei (tf) :

According to thm equatxon, the gross tonnage of frelght vessels
tons in dead weight is about 12; 4(}0 to’ 18 400 tons, and Lhe contai

- be moored to the —11m wharf, that is, contamer sths w:th a draft ef more "or less
10 m at full load, are generally shlps with a gross tonnage of 1‘3 000 tons Therefme,'
here the tractive force for the bits to be located near the face lme of the quay are based.'
on vessels of 10,000 to 20 OUO tons in gross tonnage R - T

Japanese)
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