9,2 Long-Term Development Plan for Containerized Cargoes in the Port of

Manzanillo
9,2,1 Fundamentals of the Long-Term Development Plan
(1) Containerized Cargo Handling Volume in 2005

1} Containerized cargo
The containerized carge volume handled at the Port of Manzanillo in
‘the target year of 2005 is shown in Table 9.1.1 and Fig. 2.2.1. Both the
containerized carqoes to/from the hinterland of Manzanille and those

transported to/from the port by domestic feeder vessels are presented in

Fig. 9.2.1.

2) Container cargo volume at the container berths

The actual situation of containerized cargoes carried by each type of
container vessels is summarized in Table.9.2.1.

Considering the smaller number of loading/discharging containers per
vessel as well as the low occupancy rate of the exigting berths, it would
be reasonable for all the type IIT container vessels to utilize the general
cargo berths. Given this, the study team assumes the share of each
container vessel type of the cargo handling volume and the berth allotment

of them in 2005 as Table 9.2.2.

{2) Forecast of Container Vessel Size and Type

Container vessels similar to those calling at the Port of Lazaro
Cardenas are now calling at the Port of Manzanillo and this situation will
continue., Therefore, the forecast of container vessel size adopted for the
Port of Manzanillo is the same as that at the Port of Lazaro Cardenas

(refer to section 9.,1.1,(2)).
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Fig. 9.2.1 Forecast Containerized Cargo Volume (Port of Manzanillo)

rable 9.2,1 Summary of Containerized Cargo by Container Vessel Type

(Port of Manzanillo in 1988)

Type of Shipping Lines Loadinqlbischarqing Number of { Assumed Share
Container Number of Contain- | Calls per | in the Handl-
Vessel er per Vessel: Month ing Volume
I TMM box call %
(Transporta—- 500 - 700 3 92
cion Maritima
Mexicana
Ix Nedlloyd Line 100 1 3
IT1 CACTOS 30 - 60 1 -2 1
Gran Colombia 15 - 20 1
Line
Canadian 30 ~ 40 -1 d ]
Tropical Line
THA 30 - 40 0.5
{Transport
Maritima
Argentina)

Source: Interviews at the port

Note

* Type I
' Type II
* Type TIX

represents
represents
represents
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Table 9,2,2 Containerized Cargoes by Container Vessel Type

in the Year 2005 (Port of Manzanillo}

{Units: 1,000 tons)

Type of

Con—

tainer Vessel

Assumed Share

of Handling

Containerized Cargo Volume

Volume Container Berth General Total
: Cargo Berth

I Tmport 52 % 358.8+217= 575.8 ~ 575,8
Export n 822,5+382= 1,204,5 - 1,204.5

Sum " 1,780.,3 - 1,780.3

1T Import 3 11.7 - 11.7
Export n 26.8 - 26,8

Sum " 38.5 - 38.5

11T Import 5 - 19.5 19,5
Export v - 44,7 44,7

Sum " - 64,2 64,2

Sub Inmport 100 587.5 19,5 607.,0
Total Export i 1,231.3 44,7 1,276.0
Sum " 1,818.8 64,2 1,883.0

v Import - 217.,0 - 217.0
(Domestic|Export - 382.,0 ~ 382.0
Feeder} Sum - 599,0 - 598,0
Grand Import - 804.5 19.5 824,0
Total Export - 1,613.3 44,7 1,658,0
Surm - 2,417,8 64,2 2,482,0

Note: i. All of the domestic feeder cargoes are assumed Lo use type

I container vessels,
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{3) RBequired Number of Container Berths

1) Method of determining the number of berths
Refer tO 9.1.1‘ (3),1).

2) Pr

emises for -calculation

The values for fhe short~term plan in 1995 are discussed together for

purpose

is the

s of comparison. Since the basic concept for examining the premises

same as the Port of Lazaro Cardenas, further explanation of the

premise can be found in section 9.1.1,{3),2).

b.

8,

Annual number of working days
The Number of days available for using berths is set at 340,given
holidays and nbn—working days resulting from rainfall,
Cargo handling hours per day
Eighteen (18) hours is adopted as the number of planned hours.
The number of days necessary for purposes other than cargo handling
0.2 days per vessel are adopted which is the actual level at
present,
Average cargo handling productivity per day per vessel
The same values as the Port of Lazaro Cardenas are adopted.
i, Containers
900 boxes/day/vessel in 2005
720 " in 1995
ii, Break bulk cargoes
2,700 boxes/day/vessgel in 2005
1,620 " in 1995

Average number of container handled per vessel

i. Vessel type I
As explained in section 9.,1.,1, this value will show a great
increase to 1,200 boxes/vessel in 2005 and a slight increase to
650 boxés/vessel in 1995 from the present 600 boxes/vessel,

ii. Vessel type II
The same value of 100 boxes/vessel is adopted both for 2005 and
1995,
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iii. Vessel type IV
' 800 TEUs/vessel or 593 boxes/vessel is forecast, the same as at

the Port of Lazaro Cardenas.,

f. Average break bulk cargo volume handled per vessel

i« Vessel type I
This value will decrease to an estimated 400 tons/vessel in 2005
and 300 tons/vessel in 1995 from the present average of BOO
tons/vessel,
ii, Vessel type III

A value of 700 tons/vessel is forecast.

iii. Vessel type IV
Considering the transportation of break bulk cargoes by démestic
feeder vessels a value of 300 tons/vessel is assumed.

g. 20/40 foot container ratio
Presently 20 foot containers occupy around 62% at the total
numbey of boxes handled at the Port of Manzanillo (refer to
appendix 9,2.1). In future the percentage of 40 foot containers
is expected Lo increase in line with the world-wide trend, as
the handling container throughput grows. In view of this, the
20/40 container ratiec will be an estimated 56:44 in 1995 and
50:50 in 2005 {(refer to Appendix 9,2,2).

h. Empty container ratio
This value will fall to an estimated 25% both in 1925 and 2005 from
the present level of 38% (refer to Appendix 9.2,3). As for
domestic feeder vessels a figure of 20% is adopted.

i. Unit weight of containers
The figure of 7 tons/TEU for imported containers and 11 tons/TEU
for exported containers are adopted including domestic feeder
containers for both in 1995 and 2005 (refer to Appendix 9,2.4),

jo Number of shifting containers
Based on the current level, 100 boxes/vessel is adopted for vessel

type I,
3} Calculation of required number of container berths

‘Using each. factor discussed above, the reguired number of container

berths are calculated according to the procedures shown in Table 9.2.3.
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Two (2) berths are required in 2005, which are deemed reasonable
judging from the berth occupancy rate of 52% in the Table.

The number of type IV vessels, that is domestic feeder vessels calling
implies about 8 round trips per month with 2 feeder vessel, This can he

said to be an adeguate frequency of feeder vessel service.
9.2.2 Site Selection

(1) Fundamental Policy

as outlined above, 2 container berths, 300m in length and 1l4m in water
depth, are required in 2005, In the selection of the container terminal

site, the following factors are considered essential:

i. Careful consideration of the actuwal geographical conditions
ii. Assuring enough area for container handling and storage
iii. Low level of construction costs

jv. Potential for the future expansion of the container terminal

(2} Alternatives for Terminal Site

Given the actual geographical conditions of the port and the
requirement of early commencement of container terminal operation, the
project site is limited to the extension area of "band C" of the ipnner
port.

In these areas, the following three alternative sites are examined, as

shown in Fig, 9.2.2:

Alternative I: The area adijacient to the existing C band quay
involving 50m of the quay under construction.

Alternative 1II: The area adjacient to the existing C band quay beyond
the portion of 50m of the quay mentioned above,

Alternative I1I: The area around 600m away from the existing C band-

quay.

{3) Bvaluation of Alternatives
Alternative IIT is conceived so as to utilize the area that was
reclaimed several years ago.

The comparison of the merits. and defects of alternative III with
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alternatives -Irand II is ag follows (refer to Fig. 9.2.,4 and Appendix

9.2l5)‘

i,

ii.

iii.

iv,

vi,

The volume of reclamation in alternative. III:' is smaller than that
in alternatives T and II,

However, this will not affect the total construction cost greatly,
because the share of reclamation cost to the total cost is not so
large, as outlined in section 11,6,

Alternative IIT enzbles provision of a much larger ares for the
container terminal, although alternatives T or II can offer enocugh
required area, as outlined later,

Alternative III requires longer waterways as it is located far from
the inner area of the port, This will cause increased dredging
costs.

A considerable portion of the dredging costs may be possibly born
by the reclamation project in the band C area, However, a turning
basin for container vessels will be needed, especially when two
berths are operated in the master plan, in front of the berths, to
ensure the smcoth and safe maneuvering of vessels (refer to
appendix 9,2,5).

This will lend to huge dredging costs, a great problem in terms of
implementing alternative III,

Generally the volume of the settlement due to consolidation in
alternative 1II is estimated to be smaller than in alternatives I
and II, However, the condition will be the same as for the areas
such as the empty container yard and the railway site. in
addition, judging from the depth of the soft soil layer, the scale
of the settlement at the site is estimated to be not that large,

In case of alternative II1I, ‘it is necessary to draw up a master
plan for the area between the band C area and the projected
container terminal before implementation of the project. .

The site of alternative III is rather far away from the center of
existing port,

Judging from the above considerations, alternative III is inferior
to alternatives I or II.

The differences belween alternatives I and II are not considered’

significant. From the viewpoint of the desirable layout of

—-413—



.facilities, éitéfnatiVe_II is considered superior to alternative I,
as_outlined later, aithough élternative I does not seem to possess
any major defects in this regard.

On the other hand, total construction cost, including the
development of the band C area, would be higher in alternative II,
because the length bf the band wharves for threé berths is
consiéered adequate in the case of alternative I, 7

In view of the above, alternative I is adopted as the site of the

container terminal.

~419—



(OTTTURZURY JO 3I0d)

TRUTWIADL IBUTRIUO) IO 23TS SATIBUISITY 2726 *H1d

(I @ATIVUIDITY)

, w009 _
_ (II 9AT3RUISYTY) - (IIT 22T3RUIDIITY)
wege wHoo wose

— 420~



9.2,3 Operation System

The container terminal at the Port of Manzanillo in 2005 is, as
described later, planned at relatively wide area which does not have any
definite obstacles for container handling operation., PFrom the same reasons
described in section 9,1.3, a transfer crane sgystem is considered to be

most preferable operation system at this port.

9,2,4 Required Scale of Facilities/Eguipment

{1) Required Scale of Berths

Number of berth 2
Length of each berth 300 m
Depth of berth 14 m

(2) Reguired Scale of Water Basin

The water basin for vessels' turning should ensure an area larger than
a circle with a diameter of 2L (L: Length overall of planned vessel size,
270 m}, in case of vessels' maneuvering assisted by tugboats, to allow the
safe turning of vessels. This water area should be planned for the center

of the water basin of the inner port.
{3) Required Scale of Storage Facilities

1) Premises for calculation

The values for the short-term plan in 1995 should be discussed
together for purposes of comparison. BSince the basic concept for examining
the premises is the same as at the Port of Lazaro Cardenas, further

explanation of the premises is available in section 9,1.4,(3),1).

a. Stuffing/unstuffing ratio of container within the port
The present actual value of this factor is estimated to he around
72% for imports 54% for exports and 70% in total which is too high,
judging from the high FCL ratioc of 85% in this port.
This stuffing/unstuffing ratic is forecést toe and should dec¢rease
henceforth from the reasons given below.
« The LCL cargo ratio is expected to increase as the total number

of container handled grow in the future.
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The obstacles which now cause the high ratio are expécted to be’
removed gradually.

Thase 'include . the shortage of road trailers, the long procedure
time for.shipping, the large amount of ship convenience and the
lack of inland depots.

A governmental policy of reducing this ratio should be
established so as to avoid the need for excessive volume of CFSs
at container terminals.

Shipping lines want to promote door-to-door transportétion of

containers,

In view of the above-mentioned conditions, the study team forecasts

a

ratio of around 40% in 1995 and 30% in 2005,

be Dwelling time in CY and CFS§

i,

ii,

CY

At present, the average dwelling time in the CY {Container Yard)
is estimated to be 8 days for imports, 5 days for exports and 10
days for empty containers, The reasons for the relatively short
dwelling time for loaded import/export containers are that the
stuffing/unstuffing ratio at the port is presently very high and
that the cargoes are placed at other storage facilities, such as
warchouses, for lengthy periods,

In the case of exclusive container terminals, the dwelling tihe
of cargoes at CFS should be greatly decreased by implementing
effective policies such as charging a high storage fee for CFS.
Otherwise, CFS of a huge scale would be reguired, which is
practically impossible, Here, it must be noticed that the
reduction in dwelling time at the CFS area has a great effect in
increasing the dwelling time of containers at the CY,

Taking these factors into consideration, the study team assumes
the dwelling time at the CY to be 12 days in 1995 and 10 days in
2005 for loaded import containers and 10 days in 1995 and 8 days
in 2005 for loaded export and empty containers,

As for domestic feeder containers a figure of 3 days of average
dwelling time at CY is adopted.

CEFS

The average dwelling time of general cargoes for containers at

the warehouses is presently arcound 15 days. As mentioned aboave,
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2)

the level of the dwelling time at the CFS area has to he greatly
"reduced. In view of the adequate scale of CFS and in line with
the lengthening of dwelling time of containers at the CY, 6 days
of average dwelling time at the CFS area is adopted both for
1995 and 2005,
¢+ Reefer containers
The reefer (or refrigerated container} is assumed to remain
constant, that is, around 0.5 percent of the imported and 3 percent
of exported containers, both for 1995 and 2005,
d. Returning empty containers
The . percentage of returning empty containers is assumed to be 40%
in 1995 and 30% in 2005 of the amount of loaded import containers,

the same as at the Port of Lazaro Cardenas.,
Scale of container yard
a. Calculaticon of storage volume

The required storage number of containers is calculated using the

following formula:

MY
ML = __;;-__x Dw + MI x P
Yy
where Mpo: Required storage number of containers (TEUs)
My ¢ Annual container throughput {TEUs)
D, : Average dwelling days (days)
Dy : Operating days (350 days)
My o3 Half of the average number of container handled

per vessel (TEUs)
P : Peak ratio (1,3)
Applying the premises mentioned previously to the above formula,;
the required storage number of containers is calculated as shown in
Table 9.2,4.
b. Stacking height of containers
Shown in Table 9,2.4 (refer to section 9,1.4,(3),2)).

¢. Reguired number of ground slots

Sy, = My, /L
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where 8;, : Required number of ground sldtS'(TEUs)'
M;, : Required storage number of containers (TEUs)
L

+ Stacking height of containers (Layers)
The results of the calculation are shown in Table 9.2.4,

3} Container freight station
The reguired area for CFS is calculated like that for the warehouse

using the formula below:
A= (Mc x D, x Py / (wx Tx Dy)

where A : Required floor area of CFS (m?)
M, ¢+ Annual handling volume of containerized cargo
through CFS (tons)

:+ Dwelling time at CFS {(days)

el

Peak ratio {(1,3)

£

: Volume of cargoes per unit area (1,3 tons/m?)

~

Utilization rate of CFS floor (0.5)

v

Operating days of CF8 (350 déys)

Using the premises mentioned previously, the required CFS area is

calculated as follows:
A= (360,530 x 6 x 1,3) / (1.3 x 0,5 x 350) = 12,360 m2

Table 9,2.4 Results of Required Storage Capacity in Container Yard
{(Port of Manzanillo in 2005)

" Loaded Containers Empty
Containers
Ttem Unit Import | EXport | Reefer{ Total
M {Regquired Storage TEUs 3,190 2,600 100 5,890 1990
Number of Containers)
L {Stacking Height} Layers 2,2 2.8 2 : 3
Sp {Required Number of Slots 1,450 929 .50 2,429 663
Ground Slots) '




{4) Required Amount of Carge Handling Equipment
The basic ideas in this section is the same as the Port of Lazaro

Cardenas. Therefore, the further explanation should be referred to section

9,1.4,(4).
1) Container handling system

a. From/to ship
Basic ideas are the same as at Lazallo Cardenas. Handling from/to
ships will require a guay-side gantry (or container) crane system
for the foilowing reasons:
i. Quay-side gantry crane is the most popular system,
ii. Tt is the most expensive system. However it can get the highest

throughput.

b. At terminals

Basic ideas are the same as at Lazaro Cardenas. Transfer crane

system is recommended at the terminal.

2} Required number of units of cargo handling egquipment
a, Design conditions
1. The container volumes to be handled at the port in the target

years are as follows:

Tmport (Loaded) 52,930 TEU
Export (Loaded) 77,210 TEU
Empty 81,270 TEU
Feeder (Import} 62,000 TEU
Feeder {Export) 69,450 TEU

TOTAL 342,860 TEU

i1, Characteristics
Unit weight Import 7 t/TEU
Export 11 t£/TEU
Ratioc of 20/40 fool containers 50/50
Percentage of containers to be van/devan at port site
Import 40 %
Export 25 %
iii, Ship size

The maximum ship size planned for the quay-side gantry crane is
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panamax size,
b, Quayside gantry crane -
Baéic ideas are the same as at Lazaro Cardenas. The required
number of quayside gantry cranes is two units per berth.
In this cése, the number of containers to be handled by each

gantry crane per year will be as follows:

1995 43,340 TEU/Unit°year
2005 45,720 TEU/Unit‘year

The above value in 2005 (85,720 TEU) seems Lo be rather large,
Considering the ratio of -20/40 foot container, the number of
containers which must be handled by each créne per Year will be
57,150 boxes in 2005. The containers will ‘be handled with
difficulty,

General design of the planned guay-side gantry cranes is as shown

in Fig, 9.2.3.

¢. Minor cargo handling equipment
c-1, Iﬁtroduction
Basic ideas are the same as at Lazaro Cardenas,
c-2, Transfer crane
The transfer crane system will be adopted at terminals. The
detailed examination and calculation formula is stated in
section 9,1.4,{4),1).
Rubber—tyred 10 units (6x%3)
c—3. Chassis
The calculation formula is stated in a chapter on Lazaro
Cardenas. .
For shipping Nc = 16 units
For C.F,S. Nc = 48 units
Total B = 64 units
c—4, Tractors

N = 25 units

c-5, Fork-lifts
40t {Top lifter) for rail, reefer and general service (40 foot)
14,900 x 0.5 x 1.3

N = = 0.58 = 1 unit
3%0 x 7T % 6
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25t (Top lifter) for rail, reefer and general service (20 foot)

14,900 % 0,5 x 1,3
N = = (3,56 = 1 unit
350 x 7T x 7

5t for empty containers
81,720 x 1,3 x 2 x 1,05
1,44(1.,5) x 350 x 7 x 10

6,07 = 7 units

3t for trucks at C,F,.S5.
M = 28 units

2t for conﬁainers at C.F.S.

N = 56 units
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{3) Other Facilities

1) Terminal gate
A terminal gate with 8 truck lanes, 4 being equipped with truck
scales, will be required. For a detailed examination, refer to the short-

term plan,
2) Railway facilities

1. Share of railway in the land transportation of containers

Pregently an estimated 18% of containers exported through the port
of Manzanillo use railway freight cars for land transportation,
according to interviews at the port. This ratio is not expected to
increase significantly in the future, because of the conditicon of
the roads connecting this port with its hinterland.

In this report, this share is assumed to be 10% both in 1995 and
2005 for imported containers and 20% both in 1995 and 2005 for
exported containers,

ii. $hare of railways in the land transportation of break bulk cargoes
Presently, around 13% of break bulk cargoes for stuffing containers
are carried into the port by railway. It is assumed that this
condition will not change significantly and so a ratio of 15% is

. forecast for both 1995 and 2005,
iii, Railway facilities
According to calculations, an estimated 80 TEUs of containers per
day will be transported by railway into/out of the port in 2005,
Assuming 25 ~ 30 freight cars comprise a train, one train is

forecast to arrive at the port every two days.

3) Maintenance of the container handling equipment and containers
The basic ideas in the section is the same as the port of Lazaro
Cardenas., Therefore, the further explanation should be referred to section

9,1.4,(5),3).
i, Method of maintenance

< Container handling equipment >

The study team recommends that the additional cargo handling
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equipment for ceontainers shall be repaired at the existing
workshop.

Basic ideas are the same as at Lazaro Cardenas.

pamaged containers »

Basic ideas are the same as at Lazaro Cardenas. The slightly.
damaged containers will be repaired with portable repair
facilities at the repair block which will be provided at the
terminal.

The seriously damaged containers will be repaired at the
workshop. .

Dirty containers >

Basic ideas are the same as at Lazaro Cardenas. Most of the
dirty containers will be cleaned with high pressure water at the
block which will be prepared at the terminal.

If the containers cannot be cleaned with high pressure water,

they shall be cleaned with steam at the workshop.

ii. Required facilities at the workshop

iii,

Basic ideas are the same as at Lazaro Cardenas. The reguired

facilities of the workshop will be as follows:

-

al1 types of tools for disassembling and assembling.
Measuring tools. '
Rust removers, painting tools {brushes, rollers, sprays).

Handling machinery {chain-blocks, hydraulic-jacks, vise).

Machinery {compressor, battery charger, gas cutting and welding
sets, electric welding machine, drilling machine (table typel,
grinder, steam cleaner, lathe (small universal type), hacksaw,

centering surface plate),

arrangement of the persons in charge of the cargo handling

facilities equipment of machine and electricity.

< Engineers 2

Basic ideas are the same as at Lazaro Cardenas, The required
number of engineers will be about 14 persons in the year 2005,
Workers >
Basic ideas are the same as at Lazaro Cardenas, The reguired
numbers of workers are follows:

1995 51 persons

2005 78 persons
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9.2,5 Layout Plan
Based on the points discussed thus far, the layout plan of the
facilities at the container terminals is examined in this section, The

general layout plan is as illustrated in Fig. 9.2.4,

(1) General

The layout plan of the container terminal in 2005 is shown in PFig
9,2.5. The projected site has a spacious non-use area which provides
sufficient room for a container terminal, However, the rear side of the
site is limited by the hills behind the lagoon., The plan is drawn up so as
to make the best use of the available area.

As mentioned in section 9.2.2, if the container berths are planned 50m
northward, land use will become more efficient, as illustrated in BAnnex
9.,2.6, However this alternative plan will incur higher total costs for the

construction of berths on the band wharf,
{2) Layout of Facilities

i. An adequate number of ground slots for the storage of lcoaded
import/export containers is planned in the container yards, Some
of the backside stacking blocks are used for the stacking of empty
containers,

ii. An empty container yard with sufficient storage capacity is planned
beyond the trunk road running behind CFS.

iii. Two CFSs are planned corresponding to the required scale of
operations, For the storage of break bulk cargoes carried by
container vessels, a warehouse is installed oublside the terminal,
The location of the warehouse is decided considering the railway
track connecting tc the berths on C band,

As for break bulk cargoes handling, it is possible to shift the
container vessels to the existing general cargoe berths and there to
load/discharge break bulk cargces., However, this will cause the
lengthening of vessels staying time in the port and increase charge
to shipping lines for shifting vessels.

iv, Two quayside gantry cranes and five rubber tyerd transfer cranes
are provided at each berth,

Sufficient space is ensured for the apron and passages to allow the
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smooth mqvemeht of trailers,
The central passage between the two berths is wider, because two-
way movement of trailers is projected for this passage,
v. The terminal gate and office are located in the central §osition
near the entrance. _
vi, A maintenance shop is not planned for this coﬁtainer terminal for
Lhe reasons mentioned previously,
vii., Two railway tracks with lengths of 400 -~ 450m each are located
behind the truck road.
viii. The trunk road is located 340m behind the guay line considering the

necessary width for container yards and other facilities.,
9,.2.6 Operation System

(1) Management

In the port of Manzanille, as in the case of the Port of Lazaro
Cardenas, it is necessary to prepare a special container handling section
in the ESP for the same reasons as the Port of Lazaro Cardenas except the
estimated cargo volume of 2482 thousand tons in cluding feeder cargo in
2005,

The new container terminal organization in the ESP is proposed as

shown in Fig. 9.2.6. The required numbers of personnels of the container

terminal and operation section in the vears of 1995 and 2005 are estimated

as shown in the same Fiq, based on the demand forecast.

(2) Premises Handling Operatioﬁ Method

The container terminal master plan in 2005 is planned as two
continucus terminals with 300 meters berth length and.minus 14 meters water
depth at each terminal., The container handiing operation system will be
transfer crane system, which has been selected for the reasons stated in
this report in section 9,1,3, Operation System, .

The study team estimated the following conditions for terminal master

plan at the Porl of Manzanillo,

a, Container berths 2 berthslberth length 600m}
b, Quayside gantry cranes 4 units
¢, Transfer cranes 10 " (6 lanes, 3 layer high)
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d, Tractor heads 25 units

e. Container chassis 74 " (20'/40' concurrent use)
f. Containers handled | 343,320 TEU

per year
g. Ships' calling at port 305 ships/year

per year 1,B00 TEU/ship(Vessel Type 1)

90 TEU/ship(Vessel Type II)
800 TEU/ship(Vessel Type IV)
h. Handling containers needed
i. CY storage containers 7,880 TEU

needed

1) Terminal operation

Terminal operation consists of the féllowing sections:

a, Ship's planning section {Ships discharging/loading operation}
b. Yard control center section (CY container movement/administration)
c. Gate clerk section (Gate check operation)

d. Import and export documentation section

Apart from the above, there are maintenance and CFS$S sections, as shown
in organization chart Fig.9.2.6.

It is necessary that both sections'have close contact with operation
sections to ensure smooth terminal operation,

Each section's business details are shown in appendices 8,1.2 and
8,1,3 of this report, So that the outline of import and export container
flow and operations of the Manzanillo port at 2005 year long-term plan are

explained as follows,
2} Handling of imported containers

a. Thé ship's planner allocates the storage slots in the container
yard for the discharging containers which are picked up from the
ship's discharging stowage plan and ship's manifest and makes a
discharging cohtainer sequence checklist,

b, The operation control c¢enter instructs each machine operator to

implement terminal container operation exactly according to the
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discharging container sequence checklist and if necessary sends

extra orders to the machine ope;ators by wireless telephone,

The yard contrel men check the concerned yard lanes when the ship's
operation is finished and confirm whether the containers are placed
exactly in the scheduled yard location.

Also, container numbers in the yard are checked against the
container numbers of the ship's manifest and the result of this

checking is reported to the imported container documentation

section.

The documentation section will send an arrival notice to the
consignee and report to the confirmed discharging container list to
the Customs procedures,

When delivery schedules of containers are presented by the
consignee, the documentation section will contact the gate clerk
and at same time check the container's free time. If necessary, a
storage charge for the overtime is assessed when the containers are
brought out from the gate,

The gate clerk will check the delivery slip which is shown by the
consignee trailer driver and confirm Customs import clearance and
the paid storage receipt, if necessary. Then he will issue the EIR
{out) and take the signature of the trailer driver and let the

container leave the terminal,

3) Handling exported containers

a. The gate clerk will check the containers which are received from

b.

shippers by the time of 16:00 cone day before the ship's arrival
data and makes confirmation of the Customs eXport permission
documents and gate in slip.

Then he will issue EIR (in) and send the gate—in slip to the ship
planner. _

The yvard clerk will confirm the container number and its vard
storage location. He makes a container yard plan and sends it to
the ship planner.

The export do?umentation clerk Qill confirm i1if the container
cargo's Customs export clearance has been obtained or not by

checking Customs documents,
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when he finds uncleared Customs export permission, he shouid
contact the shipper and arrange to prevent export of containers not
cleared by Customs,
. d, The ship planner will make a lcading ship stowage plan by cﬁeckihg
the container yard plan and Customs clearance. Then acdcording to
.thé'loéding ship stowage plan, the planner will make a loading
container sequence checklist,

e. The opération control center will pass the details of the loadinq
export container operation to the transfer crane operator and yard
tractdr driver according to the loading container Seguence
checklist,

The export container will then be transferred from the CY storage

place to the gantry crane for leoading onto the ship.

4) 'Shifting.éontainers
Containers that are unlcaded temporarily and reloaded before ship's
departure time, on account of proper stowagé in the ship, must be stowed
temporarily intb the container yard.

For shifting containers, the following points must be made:

a. They should be assorted and block-stowed according to their final
destination. _
b, They should be stowed as near as possible to the ship's berth

apron,

Therefore when there are a lot of shifting containers, they should be
block-stowed in Lhe part of the container yard, close to fhe ship. When
there are few containers to be shifted, containers are temporarily stowed
an the ship side apron,

The operation control center men should control the number of
containers to be shifted and their location so that he may not forget to
reload it.

It is necessary to confirm that the shifted containers have finished

being reloaded by the yard checking before the ship's departure,

%) Transshipped container

Containers which are unloaded from one vessel to be reloaded on
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another vessel are stored in a given location in the containexr yard for the

following reasons:

A

b.

It

How long they are going to stay in the container yard before the
second vessel's arrival,
When containers are to be reloaded onto several vessels they should

be éssorted and separately block~-stowed in the container yard.

is necessary to confirm transhiped containers' numbers and yard

locations and téo make sure they are reloaded onto another vessel to prevent

delivery to the wrong consignee.

Also Customs transship permission should be confirmed properly.

(3) Terminal Operating Organization

Regarding the organization of operations at the new container terminal

in 1995 and 2005 the following scenarios are possible.

aa
b.

Ce

System directly maﬁaged by ESP.
System directly managed by the shipping company.
Container terminal system managed by a private company with the

will and necessary capital,

Given the present situation of Mexico's Pacific coast ports, direct

ESP management system is assumed to be the most suitable. The reasons are

as follows:

=3

The volume of containerized cargo at the terminal is estimated not
large enough for c¢ommercial economic bases and an adequate
financial balance may not be maintained.

Many shipping companies are expected to call at the container
terminal, Under this situation, an government-involved organiza-
tion will be preferable as a management body.

The terminal also handles break bulk general cargoes which reguire
warehouses and yard for this storage.

To maintain the present good relationship with the labor union, it
is desirable to have long experience in this connection,

It is necessary to avoid overlapping corganiZation between the new
terminal management and the present ESP, It is preferable to have

unified port area operation,
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(4} Terminal Operating Staffs i
. When the new terminal opens, container ship operatibns will:be,handled
at the new terminal. The necessary new container terminal staff members
will be taken from the present ESP operational and maintenance_staff
membefs.

_However, :it will be necessary to recruit new staff nmembers for new
service'étarting at the terminal, like the CFS operation,

The administrative orgaﬁization_such as general affairs, accounting
and finance sections will continue their present_business and the new
terminal's similar types of work will be managed concurrently by the same
staff.

The present Manzanilloc ESP organization has 173 staff members.

Operation and maintenance section . 68 persons
General affairs and others 56 "
Secretaries 10 "
Port area patrol and administration 39 "

The new container terminal organization will have 97 staff memebers,

Shifted from ESP operation section 76 "
Administrative statf 8 (concurrent with ESP)
CFS operation staff 13 (increased)

When ships are operating, it will be necessary to obtain 44 workers

from the labor union.,

Container gantry crane operators 4 ‘persons
Transfer crane operator 8 "
Tractor head driver 12 "
Top lifter driver 4 "
Lashing/unleashing workers 16 "
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. Chapter 10, Shorit-Term Improvement Plans in the Selected Ports

The short-term improvement plans in the target year of 1995 for
" containerized cargoes and bulk cargoes in the Ports of Lazaro Cardenas and
Manzanillo are described in this chapter. The short-term plans for
containerized cafgoes are formulated based on the master plans in theL
previous chapter. ©On the other hand, the short~term plans for bulk cargoes

focus on the main issues that the two ports are facing now,

10.1 Short—-Term Improvement Plan for Containerized Caxgoes in the

Port of Lazaro Cardenas
10.1.1 Fundamentals of Short-Term Improvement Plan

{1) Containerized Cargo Handling Volume in 1995
" The volume. of containerized cargo through the port in 1995 isg
deséribed in Table 9.1.1.
Assuming that the share of handling volume by vessel type and the
berth allocation follow the same line as the master plan, the container
carge handling volume at the container berth is obtained as shown in Table

loo‘lol -
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Pable 10.1,1 Containe:ized Cargoes by Container Vessel Type
in the Year 1995 (Port of Lazaro Cardenas)

~(Units 1,000 tons)

Type of Con- ‘Assumed Share : Containerized Cargb Volume
tainer Vessel of the Handl-
' ing Volume Container Berth General Total
o ' |___Cargo Berth

I Import B6 % 207,.3 : - 20,7
Export: 86 241,7 - 241,7
Sum 86 449,0 : - 449,0
1 Import 9 21.7 ' - 21,7
Export 9 25,3 . - 25.3
Sum 9 47,0 ' - 47,0
IIX Import 5 7.2 4.8 12,0
Export 5 8.4 5,6 14,0
Sum 5 15,6 10.4 26,0
Total Import 100 236,2 4,8 241,.C
Export 100 257,.4 5.0 281.,0
Sum 100 511.6 10.4 241,0

Note: 1. Two-fifths of the containerized cargoes'by vessel type III

are assumed to go through the general cargo berths.

(2) Forecast of Container Vessel Size

Considering the sizes of the vessel now calling at the port and

planned vessels in the master plan, the planned maximum vessel size in 1995

is assumed as shown in Table 10.1.2.

Table 10,1.2 Physical Characteristics of Planned Container Vessel
and Container Berth in 1995

Type of Container | Dead Weight | Length Width Draught
Container { Capacity Tonnage Overall | Overall

I TEU tons m m m
(Mother 2500 40,000 240 32 1z
Vessel)
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(3) Regquired Number of Containexr Berths
| The method and premigses for calculation are as represented in section
9,1.1,(3)., Then, the required number of container berths is calculated
according to the procedures show in Table 10,1.3.
From the berth occupancies in Table 10,1.3, one berth is adopted for
the short term plan. Therefore, the existing container berth is the

objective berth for the short-term plan,

10.1.2 Operating System

The Port of Lazaro Cardenas operates a container terminal which has
cne quayside gantry crane, two transfer cranes and two toplifters,
According to this report, in 1995, this berth will have improved its
facilities to remain a modern container terminal and will be able to cope
with tﬁe increased container handling volume in 1995, _

The operating system will be a transfer crane system because the
Lazaro Cardenas ESP has experience in using that system, For further

explanation, refer to section 9.1.3,(1).
10.1.3 Required Scale of Facilities/Eguipment

(1) Required Scale of Berth
The existing container berth has a length of 286 m and a depth of
14 m, which are sufficient given the planned vessel size, The standard

required water depth of berth for the planned vessel size is 13m,

{2} Required Scale of Water Basin

As described in 9.1.4,(2), an area larger than a circle with a
diameter of 2L (L : Length Overall of planned vessel size 240 m)} is
required for vessels' turning, which is proposed for the water area in
front of the berth, The reguired water depth of basin is 13m which 1s the

same as the required water depth of berth.
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(3) . Required Scale of Storage Facilities

The premises for calculation are as mentioned in section 9,1.4,(3),1).

1) Container yard

a. Calculation of storage volume by average dwelling time
As explained in section 9,1.4,{(3),2), the required storage number
of containers is calculated according to the following formula.
The definition of each term in the formula should be referred to in

the same section.

As for empty containers, the required storage volume for returning
empty containers (refer to section 9.1.4 (3), 1}, d) must be added,

which is obtained by the following formula:

IR

.where MLR : Required storage number of returning contaienrs (TEUs)

: Annual volume of returning empty contaners (TEUs)

o0 =
s
o)

wR ! Average dwelling days of returning containers (7 days)

Operating days (350 days)

o R

: Peak ratio {1.3)
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Table 10.1.4 Required Storage Number of Container Calculated by Average
Dwelling Days (Port of Lazaro. Cardgonas in 1995)

_ Loaded Containers | Empty. - Total
Items " Unit _ ' : Containers
Import Export :

Container Handling | tons 236,000 275,400 - 511,600
Volume ' . : :
Annual Container TEUs | 33,740 | 22,950 18,900 | 75,590

Throughput'(Myj

" _
® —— x D, X P PEUS 1,504 852 702 569
D
y
® Mg X P " 254 113 - 142 569
@ My " - - 350 350
Total Required Storagé " 1,758 1,025 1,194 3,977

Number { Q'+ @ + @)

Note : M is the half of average number of containers handled per

vessels by type I vessel

h. Calculation of storage volume by dwelling curve

The storage volume can be calculated more precisely by examining
the dwelling curve of containers into/out of container yard and
overlapping the dwelling curves,

an actual example of a dweiling curve is shown in Appendix 10.1.1,
Since there is no data concerning the actual dwelling curve at the
Port of Lazaro Cardenas, the curve i1s assumed to be as shown in
Fig. 10,1.1, which is represented by a exponential function which
has the planned average dwelling time.

Prior to a vessel's arrival, the export containers at CY continue
to be accumulated, From the moment of a vessel's arrivai, the
import containers begin to be discharged, followed by the loading
of export containers. Then the import containers begin to be
delivered from the CY. Thus, the storage number of containers at
the CY by one vessel follows the change illustrated in the figure

according to the time process.
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The storage number of c¢ontainers at the CY is then ckhtained by
overlapping these dwelling curves of arriving vessels,

Fig. 10.1.2 shows the overlapping of the dwelling curves of type I
vessels, aséuming equal arrival intervals. bctually, the vessels
will not arrive at equal intervals in 1995, However, the results
are not considered to differ greatly.

It is obvious from Fig, 10.1.2 that the maximum storage number of
containers in the CY is reached when all the import containers are
loaded onto the CY, Then, counting the numbers of containers by
all the vessels in the figure atxthis peint and adding the dwelling
containers by other types of vessels, the storage number of
containers is obtained, as shown in Table 10.1.5.7

The sgtorage numbers by this method shows slightly larger figqures
than those in Table 10.1.,4 and are addpted for developing the

short—-term plan,
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Table 10,1.5 Required Storage Number of Containers Calculated
by Dwelling Curves (Port of Lazaro Cardenas in 1995)

(Unit: TEUs)

Loaded Containers
— — Empty Containers Total

Import Export

1,800 1,020 1,190 4,010

Note: i, Peak ratio of 1.3 is assumed.
ii. Empty containers include returning empty
containers.
iii. 30 TEUs of the export are reefers.

¢. Required number of ground slots
Using the same stacking height as used in the master plan; the
required number of ground slots in the container vard is calculated

and is shown in Table 10.,1,.6,

Table 10,1,6 Results of Required Storage Capacity in Container Yard
{Port of Lazaro Cardenas in 1995)°

Loaded Containers Empty
Ttem Unit Container

Import | Export | Reefer | Total

Required Storage TEUs i,800 990 30 | 2,820 1,190
Number of Containers

Stacking Height Layers 2,2 2.8 2 3
Required Number of Slots 818 354 15 1,187 397

Ground Slots

2) Container freight station

Using the same formula and premises used in the master plan, the

required CFS area is calculated as follows:

o
]

(Mc x D, % P / (wx T x Dy)
(51,160 x 10 x 1.3) / (1.3 x 0.5 x 350) = 2,920 m2

Considering that the width of the existing CFS is 32 m, the required

length of the CFS becomes around 90m, less than the actual length of 160m.
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3} Storage facility for break bulk cargoes
The annual volume of break bulk cargoes carried by container vessels
is calculated to be around 44,600 tons by multiplying the average break
bulk cargo Vélume'per vessel and number of vessel calls, as shown in Table
10,1.3,.

The required area of storage area is calculated as follows:

(M, x D, x P) / {wx | x Dy)
(44,600 x 15 x 1,3) / (1.3 x 0.5 x 350) = 3,820 m?

4
1

il

These break bulk cargoes are stored at the existing warehouses and the

planned open storage yard.
(4) Required Amount of Cargo Handling Equipment

1} Required amount cf cargo handling equipment
The basic ideas and the calculation methods are the same as the master
plan, Therefore, the further explanation should be referred to section

gillél(q)l

a., Design conditions
i. The container volumes to be handled at the port in the target

years are as follows:

Import 33,740 TEU
Export 22,950 TEU
Empty 18,900 TEU

TOTAL 75,590 TEU
ii, Characteristics
Unit weight  Import. 7 t/TEU
Export 12 £/TEU
Export (Feeder) 15 t/TEU
Ratio of 20/40 feet container 20 feet 75 %
40 feet 25 %
Percentage of containers to be
stuffed/unstuffed at port site 10 %
iii, Ship size
The maximum ship size planned for the quay~side container cranes

is panamax size.,
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b. Quay-side containers cranes
Basic ideas are stated in section 9.1.,4,(4). Two guay-side
container cranes will be provided.

¢. Minor cargo handling equipment
Basic ideas and detailed calculations are stated in section
9,1.4,(4).

The required number of cargo handling items are as follows:

Transfer cranes
Rubber—tyred 4 units (6x3)
Rubber-tyred 2 units (3x2) (Existing)

Chassis 15 units
Fork-lifts
40 t (Top—lift} 1 units
25 t (Top-lift) 2 units
5t 2 units
3t 3 units
2t 6 units

2} Outline of proposed cargo'handling equipment

a. Quay-side gantry cranes
i. Type

< Trolley type >
There are three trolley types of quay—side gantry crane,
The rope trolley type is the most common (its share is about
60% - 70%). In this type, motors both for hoisting and for
travelling ére located in the machinery room. The features of
this type of crane are as folléws:
. Wéight of the crane is minimized. (Small initial cost)
. High feliability because of feQ power cables to the trolley,
» Large maintenance cost for wire rope.

The rope trolley type crane is recommended,

< Number of frolleys >
The double trolley system was déveloped a few years ago and is
already employed in some large ports,

Its productivity is about twice that of the single trolley
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ii.

system and the price is about twice as much as that system.

The conditions reqguired to introduce the double trolley type

are as follows: | _ '

« The éontainers to be handled at the berfh are very large.

« Handling capacity of the container terminals is large.

. Handling technique and operation .systenl at ﬁhe container
terminal have been developed.

The single trolley system is recommended for this port.

Main frame profile of the guay-side gantry cranes >

In general, the quay-side gantry crane: frames are classified

into two types : A-frame and H-frame. Each mwanufacturer of the

crane has intreduced A-shape, H-shape or transformed H-shape,

It is not appropriate to determine the frame type before

procurement,

Control system »

Generally control systems of fhe crane are classified into 2

types : M-G System (Ward-Leonard Control System, Motor-

Generator sets), and Thyristor Control Systém.

If arrangements are made to ensure an even and reliable power

supply, the consultant recommends introduction of a thyristor

control system,

Basic Dimensions

Hoisting capacity (under spreader) min. 40 t
Outreach min, 36 m
{ 21,5 m)

Span 16,76 m
Backreach ' min, 1l m
Lift min., 41 m
Lift (above rail) miﬁ. 27.5 m
Lift (below rail) min. 13.5 m
Width (buffer to buffer) smaller than 27 m
Portal clearance ﬁin. 17 m

(between sea side legs)

Cross beam height max, 4 m

{(between front legs)

Height under cross beam min, 4 m

{(between front/rear legs)

Boom width " max. 6.1 m
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iii. Operating speed

Main hoist

with full load 50 w/min,
with 18t load under spreader 85 m/min.,
with empty spreader 120 m/min.
Troliey travelling 150 m/min.
Gantry travelling 45 m/min.
Boom hoisting (to raise and lower) 6 m/min.

b. Minor cargo handling eguipment
i. Transfer crane
< Basic dimensions >

Hoisting capacity

In¢luding spreader 40 ¢
Undex spreader 30.5 &
Sparn 23.47
Lift (under spreader} 12.20 m
Trolley travelling range 19,0 m
Wheel base 6.9 m
Number of wheels 8 (8 or 16} wheels

< Operating speed >

Hoisting
with full load 12 m/min.
with empty spreader 24 m/min,
Trolley travelling 55 m/min.

Gantry travelling (with no load) 90 m/min.
< Others >
Spreader
Telescopic type for 20, 40, 45 feet containers
Power supply Self-contained diesel
generator set min, 260 PS5
The basic dimensions and operating speed of the other minor cargo

handling equipment (Chassis, Tractor and Fork-lift) are neglected

because they are not so impeortant at this stage.
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(5) Other Facilities
1) Terminal gate
The reguired number of truck lanes is calculated by the following
formula:
N=Vzx58/ 60

where N Required numbexr of truck lanes

V : Hourly number of trucks into/out of terminal
at peak hour (cars/hour}

S : Necessary procedure time per truck (minutes)

Using Fig, 10.1.2 to obtain the daily number of trucks into/out of
terminal and taking into account the hourly variatioh in the number of
trucks, the value V in the above formula is estimated at arocund 27 for
incoming and 17 for outgoing trucks. Then, taking an adequate value for S,

the required number of truck lanes is calculated as follows:

Lanes for incoming tracks N=27x 4/ 60 1.8

1l
I

Lanes for outgoing tracks N 17 x 3 / 60 0.9
Considering some necessary allowance, 4 lanes are planned, 2 of which

should be equipped with truck scales.

2) Terminal office
The required area for the terminal office will depend on the method of
operation and other factors, Assuming arcund 10 m? of required floor area
per person and considering some allowance for uncertainty, around 600 m2 of

terminal office will be required.

3) Railway facilities
Based on the premises described in sections 9.1.4,(5),2}, around 100
TEUs of containers per day are estimated to be transported by railway
into/out of the port in 1995, Assuming 20 - 25 freight cars comprise a

train, one train is projected to arrive at the port per day.

— 454 —



4} Maintenance of the container handling eguipment and containers

Se

Method of maintenance

Basic ideas are stated in section 9,1.4,(5),3).

The additional new handling equipment will be repaired at the
improved workshop.

Most of the damaged containers will be repaired with portable
repair facilities at the repair block which will be prepared at the
terminal. A few containers will be repaired at the workshop,

Most of the dirty containers will be cleaned Qith high pressure
water at the block which will be prepared at the terminal. A few
containers will be cleaned with steam at the workshop.

Required facilities at maintenance shop

Basic ideas and details are stated in section 9.1.4,(5),3). Most
of the facilities listed in Chapter 9 will be installed in 1995,
arrangement of the persong in charge of carge handling facilities/
equipnment (of machine and electricity)

Basic ideas and details are stated in section 9,1.4,(5),3). The
required number of engineers will be about 10 persons in 1995,

The required number of workers will be 40 persons in 1995,

5} Others

ds

Repair of damaged containers

On the assumption that about 5 % of the loaded containers the

.container terminal will receive will be damaged, a container repair

yard of around 600 m? is allowed for.

Fumigation ¢of containers

In Mexico almost all loaded import containers must be fumigated at
present which seems unusual compared to the present situation in
other countries. This situation should be reformed, Otherwise,
the container terminal will need a large area of fumigation yard.
Assuming that 10 % of loaded import containers have to be
transferred to an exclusive yard for fumigation and considering 3
days of dwelling time, a fumigation yard of around 600m? is allowed

for,
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10,

(1)

(2)

Cs

1.4

Washing and c¢leaning containers

For washing and cleaning of empty containers, a yard of around
300m? is allowed for,

Customs inspection

pased on the actual situation, around 10 % of loaded import
containers are assumed to go through the physical check by: Customs,
including some checked by unstuffing containers. Thus a Customs
inspection yard of about 400 m? is included,

Others

Necessary facilities such as an electric sub-station, an oil
station, parking areas for road trailers, roads trucks and yard

tractor-chassis are included in the facilities layout.

Layout Plan

Existing Container Terminal

The layout plan of this area is shown in Fig. 10,1.3.

ii.

iil.

iv,

vi.

The berth is equipped with two quayside gantry cranes, one of which
is the existing one.

The existence of lighting poles in the CY is fully considered in
planning the stacking vard.

4 6-lines type transfer cranes are introcduced as shown in Fig.
10,1,3, while the existing 2 3-lines type transfer cranes are
placed in the area behind the CY.

The general ground slot allotment is as shown in Fig. 10.1.4. The
empty container yard is laid out at the most backward position of
CY where the existing reefer plugs should be removed,

Adequate space for apron and passages is planned so as to allow the
smocoth movement of trailers,

The necessary area for the terminal office is ensured by rebuilding
the existing office,

The Customs inspection yard is laid out adjacent to the reefer

yard,

Area behind the General Cargo Berths

The facility layout plan is shown in Fig. 10.1,3. This is formulated

in line with the master plan.
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Fig. 10,1,4 Ground Slot Allotment of Container Yard
{Port of Lazarc Cardenas : 1995)

i. A road is laid out in the area adjacent to the container terminal.

This road is planned for the smooth passage of trailers into/out of
the container terminal and that of trucks intofout of the general
cargo berths. Another road linked with the access road of the port

is planned behind the warehouses,

ii. The empty container yard is laid out parallel to the railway

iii.

tracks, considering that a considerable number of empty containers
are carried by railway.

The terminal gate is placed at the entrance to the container
terminal with parking areas for incoming and outgoing road

trailers.

iv. An open storage yard is placed for the storage of break bulk

cargoes for container vessels and conventional liners.

v. The required scale of damaged container yard, container c¢leaning

vard and fumigation yard are laid out at the back of empty

container yard.

vi., The yard trailer parking area is positioned near the terminal

office with the oil station.
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{3) CFS Area
Fig, 10.1.5 shows the layout plan of the CFS area,

i. Required scale of the CFS is illustrated in the figure,
ii, Adeguate parking areas for both trailers and trucks are arranged
iii. An empty container yard is provided in order to store empty

containers related to the CFS,
10.1.5 Management and Operation System

{1) #Management

The containerized cargo volume treated in this port is estimated at
522 thousand tons in 1995, In order to handle the antisipated container
traffic at the container terminal efficiently, a special container terminal
section is reguired as described in section 9.1.6.

The new container terminal organization in ESP and the reguired number

of personnels are reffered to section 9.1.6.

i
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Fig, 10,1.5 FLayout Plan of CFS Area (Port of Lazaro Cardenas : 1995)
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(2) Premises and Handling Operation Method
The study team fbrecasts the container terminal conditions in 1995 at

the Port of Lazaro Cardenas to be as follows:

a. Container berth 1 berth (berth length 286m)

b, Gantry cranes ' 2 units o

c. Transfer cranes 2 units (3 lanes, 2 layers high)
4 " (6 lanes, 3 layers high)

d. Tractor heads 11 "

e, Container chassis 15 " {(20'/40' concurrent use)

f. Containers handled per vear 56,690 TEU

g. Ships calling at port per year 152 ships/year

h. Containers handled per ship . 875 TEU/ship (Vessel type I)
125 "o " I1)
113 " { " III)
i+ Necessary CY storage 4,010 TEU

1) General cargo handling

The break bulk general cargo which is discharged from the ships
berthing at the new container terminal is handled as follows:

In both lcading and discharging operations, general cargoes are
handled by the ship's gear and cargoes from 10 tons up to 50 tons are
handled by the quayside gantry crane.

All the general cargoes used to be handled wvia the pier apron,
Discharged general cargoe pass through the berth apron and are directly
transferred to the warehouse that belongs to the general cargo berth.,

Loading general cargoes are loaded from the pier apron directly or are
received at the general cargo berth warehouse before the ship's arrival.

The transfer operation uses trucks and forklifts (3 - 20 tons), The
peint to be noted is that general cargoes should be transferred as quickly
as possible Lo the general cargo berth warehouse in order to avoid

disturbing smooth container terminal operation.

2} Container cargo handling
Detailed explanations of each terminal section operation are described
in the appendices 8,1,2 and 8.1,3 of this report,

The following are the key points of the transfexr crane system
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container terminal operation, which is based on the short-term plan at

Lazaro Cardenas in 1995, and the container export/import traffic at the

container terminal.

a. Key points of transfer crane system container terminal operation

i-

ii.

iid.

iv,

Vi,

vii.

viiia

The traffic flow system of vehicles such as tractor head and
chassis should be controlled by basically using a coneway traffic
system,

On the ship side apron, vehicles should travel in one direction,
from the ship's stern to the bow,

Under the transfer crane lane passage, the container chassis
should be strictly controlled by using a oneway traffic system.
Lines dividing lanes and directional arrows should be painted
clearly in.the container terminal,

Before beginning terminal operations, an transfer crane
operators, tractor head drivers and guayside gantry crane
operators should be well instructed the day's work operations in
terms of the yard plan and the container loading/unloading
sequence checklist.

They should have good understanding of the terminal operations,
which are under the control of the operation center,

When changing ah operation plan, the new plan should be
communicated to the section concerned by the operation control
center using a wireless phone,

Each operator and worker should report at once if they have
questions regarding operations and get clear instructions,

When the ship's'operation is interrupted by a labor shift change
or completion, the yard clerk will check the yard plan and
actual container number and location, The yard clerk can then
confirm the correct actual yard plan,

When gquestionable container movement has occurred in the
container terminal operation, the control center will check the
container number and storage location by asking transfer

crane/gantry crane operators via wireless phone.

b. Export container cargo flow

Before a ship's arrival, the terminal operator begins the delivery

of empty containers to the shippers, The receiving of export
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loaded containers from the shippers will be suspenhded at 16:00
hours the one day before the ship's arrival,

The export containers received should be stored in the container
vard export lanes by classified separately according to 20'/40',
special ¢ontainer, dangerous cargo container, refrigerated
contéiner,-etc.

The gate clerk will receive information regarding available export
yard space allotment from the yard clerk and when the shipper's
export containers arrived at the gate, the gate clerk will receive
the delivery slip from the trailer driver.

The delivery slip must include at least the following items.

i. Container number
ii. Gross container weigﬁt
iii. Name of ship to be loaded and voyage number
iv, Destination, discharging port names
v, Name of shipping company
vi., Classification such as 20'/40', refrigerated container
{(appointed temperature) special cargo container
vii, Name of Customs forwarder, shipper, telephone number and person
in charge,
Same delivery slips have an item column which will be filled out
by the terminal  side.
viii, Customs clearance paper or relevant papers such as dock
receipts, export declarations, and container load plans,
iXx. Container storage location number (gate clerk will assign this),

X. Received date (gate clerk will record this).

The container number and outside condition will be checked by the
gate checker and the gate clerk will issue an EIR (in) with the
signature of shipper's trailer driver.

The EIR (in) and delivery slip will be sent to the operation center
and the yard clerk will make a container yard plan according to the
EIR (in) and delivery slip.

After passiﬁg the gate lane, the shipper's trailer will proceed to
the lane passage and bay designated by the gate clerk, waiting for

the transfer crane, which will pick up the export container,
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The transfer crane operator will report the container number and
its storage location slot number by wireless pone to the control
center when it is taken down from the éhipper's trailer and the
yard clerk will record that number on the yard plan,

The yard clerk then checks yard containers according to number and
location every day when the gate is closed, Then he will make an
accurate yard plan which is up to date.

The gate clerk will stop receiving containers at 16:00 hours the
day before the ship's arrival, and the yard clerk the total number
of containers received and confirm the kinds of containers, He
then sends the latest container yard plan to the ship planner.

The ship planner will fill the empty available space on the loading
ship stowage plan with the received containers and makes a
scheduled ship loading stowage plan.

The following points are to be noted when making a ship loading

stowage . plan. i

i. Ship's stability should remain firm

ii. The shortest total loading operation time must be assured at the
loading port. Two guayside gantry cranes should work side-by-
side.

iii., Considering ship's calling ports rotation, the planner avoids
overstowage of loading containers,

iv, Not to concentrate for discharging containers at one port in one
hatch as much as possible, because at the discharging port the

container c¢cranes should be used egually.

According ﬁo the completed ship loading stowadge plan, the planner
.will make loading sequence checklist which shows working schedule
order of containers transferred from CY storage slots to the
quayside gantry crane,

The loading seguence checklist will be made separately for each
gantry crane.

The completed ship loading stowage plan and lecading seguence
checklist will be taken with reguired copies.and distributed to the

concerned sections and workers.
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Distribution points and necessary number of copies are as follows:

Ship!s checker use
'Transféf-crane operator
Gantry crane operator’
Control center use.
Tractor head driver use ..
Ship supervisor

Lasher boss

Maintenance section

l-*l—'l-—‘l—‘-hl\)l\)‘-bwl

Ship planner file

sets

-]
ee]

When the ship arrives at the betth, the ship planner will hand the
ship loading stowage plan to the captain or chief officer and get
their approval of the operation plan.

The operation control center staff members will stand by the
wireless phone table and watch whole ship's operation from the
beginning to completion,

If any kind of trouble happens to equipment such as the quayside
gantxy crane, transfer crane, tractor head or other accidents to
disturb container operation, the control center staff will deal
with it.

The control center will try to keep continuous terminal opera-tion,
arrange repairs with the maintenance section, and if necessary,
change of the working schedule by consulting with the ship planner,
if required,

When all the cargce operation is finished, the ship planner will
confirm whether ship stowage has been carried out accurately
according te the ship loading stowage plan and make a final ship
stowage plan and take the required number of copies and deliver to
the shipping company or its agent,

Imported container cargo flow

The ship planner will obtain the ship's discharging stowage plan
and manifest about five days before the ship's arrival. The ship
planner will secuie the necessary empty yard space according to the
number and type of discharged containers stowage plan such as
20' /40", refrigerated and special type containers,

The planner will decide each gantry crane‘s handling number and
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operation plan, Then he will make a discharging sequence checklist,
which shows each COntainer'é movement from guayside gantry crane to
the CY storage location slot.
Comparing the two gantry cranes' operation plans, the planner
estimates the ship's possible sailing time and reports this to the
shipping company or its agent. After making required number of
copies of discharging segquence checklist and discharging stowage
plan, the planner will distribute them to the concerned sections
and workers. ﬁistribution of the checklist and the reguired copies
are same. as. in export container flow,
The ship planner/ship supervisor will inform the captain or chief
officer when the ship will be able to finish cargo works and the
shipping company or its agent will arrange the ship's sailing time,
The control center will watch the import container operation using
the same procedures as described for the export container flow, but
the container flow is the reverse. When the ship discharging
operation is finished, the yard clerk will check the container
numbey 1n the container yard storage slots and confirm if the
containers are planned scheduled position and makes an accurate
vard plan.
That yard plan will be sent to the ship planner and import
documentation clerk, If the import documentation clerk finds any
unusual points regarding the container number and the number of
containers by comparing these with the ship's manifest, he will
report to the shipping company or its agent,
The import documentation clerk will send. the next day's delivery
schedule to the yard control. center and the gate clerk., The vard
clerk will make a container gate out schedule list and distribute
it to the gate clerk and other concerned section.

Pistribution points and necessary copies are as follows:

Gate clerk 2 sets

Transfer crane operator 5

Yard control center use 1 set
8 sets
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The gate clerk will inform the yard control center when the trailer
passes through the gate. He will also check'containe:s‘ conditions
and issue EIR (out) and obtain the signature of driver on it,

For CFE containers;,; the yard control center will make contact with

- the CFS section when the CFS containers are to be unstuffed.

According to the CFS operation schedule, the yard control center
will arrange for the necessary CFS containers and dray them to CFS
unstuffing platform. .

The empty containers which return from the consignee's place and
CFS will be checked in terms of their in/outside conditions at the
gate house -and EIR (in) are issued, then delivered .to the empty
container deposit.

The damaged empty containers will be sent te the repair yard
separately.

CFS operation

The main object of the container transport system ié "Door to Doér"
service., However, there may be a higher ratio of stuffing/
unstuffing at the port area CFS, because of railway wagon
shortages, road conditions and container chassis shortages.

In case of imported containers, guick delivery of container cargoes
is preferable, thus the CFS containers should be transferred to the
CFS as soon as possible,

The points to be noted regarding the CFS operation are as follows:

i. As an LCL cargo is separated into many sméll lots, assorting
cargo and confirmation of cargo marks and number of packages
should be carefully carried out.

ii, Separate lot of cargo should be stacked on the same pallet and

stored in the CFS for delivery.

iii, There shculd be a large locker space as there is much valuable

and eacy-to-steal cargoes in the CFS containers.

iv, As there are many CFS cargo lots; it is necessary to ensure good
storage and to avoid missing delivery, .

v. For the export CFS stuffing operation, the stowage of different
style cargo should be carried out carefully and thus it is

necessary to make CLP (Container Load Plan),
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vi, Goods destined for many ports are handled in the CFS5 stuffing
. operation., A careful stuffing plan is required and the stuffing
operation should be carried out carefully in order to avoid

stuffing goods into the wrong containers.,

{3} Introduction of Computer System te the Container Terminal

Container terminals at the world's main ports have their own computer
systems to control terminal operations and storage administration. Some
big shipping cowmpanies have their own computer-system to control their
container operations by using a real time system,

In the future, Mexican ports container terminal should introduce
computer systems to ratiocnalize their operation, However, based on the
experience at major Japanese ports, terminal container operation can be
handled on a manual basis up to 5,000 TEU per month.

For the sake of good training in the fundamental operation of
container terminal, it is desirable to study container terminal fundamental
operation bylusing a manual operating system at first,

Introduqtion of computer system should be made in the second stage,
after staff members have gained experience,

Generally, the container terminal computer systems comprise the three

following operations:

a., Container terminal administration subsystem
Container terminal general affairs
Terminal operation bill making
Stored containers maintenance and administration
Loaded containers registry file
Whole container history file
b. Container gate in and out subsystem
The gate operation which is the interchange point between the
shipping companies and the shippers/consignees is managed by this
subsystem,
Also, when loaded/empty containers arrive at the gate, this system
will assign a storage slot number using a computer program,
¢, Container loading/unloading subsystem
Concerning the ship's operation, the whole container movement

operation in the container yard is included.

—467—



The yard planning for unloading containers
‘Making the ship's loading stowage plan
The ship's stability calculation

Making unloading/loading container sequence checklist

When introducing the abéve subsystems to the terminal, it is -easier
to introduce them step-by=step in the above order.

Anyhow, it is very important for a welltrained terminal planner and
an exXxcellent computer programmer to cooperate in making the best

computer programs for the container terminal.,

(4} Terminal Organization and Necessary Staffs

As described in section 9,1.6(3), the terminal'dperating-organization
should operate as part of the present ESP organization in the 1995 short-
term plan, '

See Fig.9,1,6, which presents an ESP.organizational chart for a
container terminal.

when the ship is in operation, extra workers from the labor union are

required as follows:

Container crane operators 4
Transfer crane operators 8
Tractor head drivers 12
Toplifter drivers 2
Mobile crane operators 2
Lashing/unlashing workers 16

44 persons
(5) Recommendations

1) B8electing terminal workers from the labor union

As described above 10,1.5(4), ébout 50 persons from the labor union
are needed when ships are in operation.

At present, the ESP has no right to select skillful laborers against
the union staff's wishes,

For the container terminal operation, it is very important to maintain

an adequate pool of skillful fixed workers in order to increase container
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handling efficiency.
The following points must be addressed in negotiating with union

members and to realize a system of selecting workers,

-a. Selection of operators of container and transfer cranes 1is
necessary..
the ESP will carry out driving tests for crane operators and select

..about 20 persons, and the union will arrange for them to work as

terminal crane operators.

b. Container chassis tractor driver
The union will select about 50 persons as suitable container
chassis tractor drivers from among its members and supply them

preferentially when terminal operation requires their services,

2) Desirable legal procedures for container treatment

As the main object of sea container transport system is simplifica-
tion, decreasing of cargo damages and high efficiency of handling
containers at the terminal,

It is necessary to simplify the procedures of government inspection,
which interrupts "Door to Door" services of container systems, such as
Customs clearance inspection, plant quarantine and animal guarantine.

In Mexican ports especially, plant quarantine law is applied very
severely and fumigation is necessary for all the wooden cases of general
cargo cases in the containers, This system is abused and it seems that is
unNnecessary.

The amount of plant gquarantine objective cargo should be limited and
cargo items should be described clearly in the Quarantine Law.

For Customs clearance procedures, the Mexican government is advised to
ratify the "Customs convention on container and Customs conventicon on the
internaticnal transport of goods under cover of TIR cornets" which is
followed by most countries using the container system, and to change its
domestic Customs law and regulations in accordance with the above
conventions.,

The government will thus be able to simplify and standardize container
Customs clearance procedures.

The following are examples of practices which are already in general

USsSe,
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3)

ds

b,

Import Customs declaration of containers will be done by attached

‘container number list after completion of the entire container

dischérqing operation., EBxport’ Customs declaration of containers
will also be done by using an attached loading container list,
Customs permission for moving containers within the domestic
transportation _sys'ﬁem will he not necessary. But the container
tracking information néeded by the Custons office, in the course of
tracking i'nve'st'igations, wil.l be reported.'by the container
administrator, who must record all the container inventory under
his custody, anytime, according to the Customs réqqest.

The Customs authorities say that if all the items necessary for
Customs inquiry are recorded on the shipping company's manifest, a
copy of the manifest itself can be used as the Customs from,
Customs will permit the seal of the shipping company to be used as
the Customs seal when bonded cargo is transported in containers.'
When cargoes stowed in TIR containers pass the borders with the USA
and Guatemala by rcad transportation, Customs procedures should be
simplified,

Customs will be cooperative during Custom procedures and permit
cargo étuffing/unstuffing and storing at the CFS area cutside the
port at the container deposit area operated by reliable private

container handling companies.

Others

Qe

Railway tracks are located at the edge of the container terminal
since the loading/unloading operation of containers onto/from a
train is considered to hinder the movement of trailers at this
area, the planned roads-located at the area adjacent should be used
effectively while the above loading/unloading operation,

As for other recommendations, refer to relevant section in Chapter

B.
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10.2 Short~Term Developmént plan for Containerized Cargoes in the Port of

Manzanillo

10,2,1 Fundamentals of the Improvement Plan

(1) Containerized Cargo Handling Volume in 1995

The containerized cargo volume through the port in 1995 is as

described in Table 9.1.1,

Supposing that the share of handling volume by vessel type and berth

allocation are on the same lines as the master plan,

the container cargo

handling volume at the container berth is obtained as shown in Table

iG,.2.1,

(2) Forecast of Container Vessel Size

Refer to section 10,1,.1,{2).

Table 10.2.,1 Containerized Cargoes by Container Vessel Type

in the Year 1995 (Port of Manzanillo)

(Unit: 1,000 tons)

Type of Con-
tainer Vessel

Assumed Share
of Handling

Containerized Cargo Volume

General

Volume Container Berth ‘ Total
Cargo Berth

I Import 92 % 187,77 ~ 187.7
Export u 397.4 - 397.4

Sum " 585.1 - 585.1

II Import 3 0.1 - 6.1
Export " 13,0 - 13.0

Sum " 19,1 - 19,1

ITT Import 5 - 10,2 10,2
Export " - 21,6 21.6

Sum * - 31.8 31.8

Import 100 193.8 10,2 204,0

Total Export " 410,4 21.6 432,0
Sum " 604,2 31.8 636,0
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{(3) ' Required Number of Container Berths

The method and premises for calculation are as represented in section
9.1.1,(3). The reguired number of container berth is then calculated
according to the procedures shown in Table 1042,2.

From the berth occupancies in Table 10.2.,2, one berth is adopted for

the short texm plan.

10,2,2 Operation System

At present, the containers are discharged and lcaded by the ship's
equipment of the Port of Manzanillo., _

From December 1989, one transfer crane (3 lanes, 2-tier-high stacks)
were intrcduced behind the berths and started operating..

An exclusive container terminal is planned for the 1995 short-term
plan and its location is the "C" band area next to berth Nc.9. The berth
length is 300 meters and depth of water is -14 meters,

For the reasons described in section 9,1.3, the study team will

recommend a transfer crane system for the operating system.
10.2.3 Required Scale of Facilities/BEquipment

"{1) Required Scale of Berth
Refer to section 9,2.4,(1).
Berth length 300m
Berth water depth -13m

(2) Required Scale of Water Basin

As described in 9,2.,4,(2), an area larger than a circle with a
diameter of 2L (L : Length overall of planned vessel size, 240m) is
required for vessels' turning, which should be planned in the center of the
water basin in the inner port, The required water depth of bésin is 13m

which is the same as the required water depth of berth,
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(3)

1)

Required Scale of Storage Facilities
The basis for calculation is as mentioned in section 9.2,4,(3),1).

Contalner yard

a. Calculation of storage volume by average dwelling time
As explained in section 9;2.4,(3),2), the required number of

storagé containers is calculated according to following formula.

The definition of each term in the formula can be found in the sane

section:

MY

M b4 Dw + MI X P
D
Y

As for empty containers, the required storage volume for the
returning empty containers (refer to section 9.2.4,{(3),1},d4) must

be added which is obtained by the following formula:

M
= yR
MLR D X DwR x P
Y
where Mip ¢ Required storage number of returning
containers (TEUs)

MyR : Annual volume of returning empty containers{TEUs)

D, : Average dwelling days of returning container(7days)

Dy : Operating days (350 days)

P : Peak ratio (1.3)

Applying the piemises mentioned previously to the above formula,
the required storage number of containers is calculated as shown in

Table i0.2.3,
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Table 10,2.3 Required Storage Number of Container Calculated by Average
Dwell Days (Port of Manzanillo in 1995)

Loaded Containers | Bmpty Total
Items Unit Containers
Import. Export

Container Hanaling tons 193,800 410,400 - 604,200
Volume ’
Annual Container TEUs '27,690 37,310 21,670 86,670

Throughput (MY)

M _
© —YL.xp,xp u 1,234 1,386 . 805 3,425
D
y
@ My x P " 194 262 152 608
@ My, | " - - 290 290
Total Reguired Storage o 1,428 . 1,684 1,247 4,359

Number ( D+ @+ @)

Note : My is the half of average number of containers handled per

vessels by type I vessel

b, Calculation of storage volume by dwelling curve
The storage volume can be calculated more precisely by examining
the dwelling curve of containers into/out of container yard and

overlapping the dwell curves, as described in section 10.1.3,(3),

1),b.

Following the calculation method in the same section and using the
dwelling ctarves of type I vessels in Fig. 10.1.1, the storage
numbers of containers are obtained as shown in Table 10.2.4,

The values in this table, showing slightly largerrvalues than Table

10,2,3, are used for the planning of the C.Y,.

—475~



Accumulated probability
.of dwelling containers

2.0

1.5

il

0.8

0.6

ORI A
NG90 9008

0.4

/K P

£202

0.2

\
I IIGCIIS

1\ \/\?< >
KRB
e
)
S

/

L] = : B :

4,1 days {Average interval of vessels' arrive)) Doy

Fig. 10.2.1 Movement of Dwelling Container by Arrival of Type I
Container Vessel (Port of Manzanilleo)

Table 10,2,4 Required Storage Number of Containers Calculated

by Dwelling Curves

Loaded Containers
Empty Containers Total

Tmport Export

1,500 1,690 1,270 - 4,460

Note: i, A peak ratlo of 1.3 is assumed,
ii, Empty containers include returning empty
containers.,
iii. 50 TEUs of the export and 10 of the import

are reefers.,

¢, Required number of ground slots

Using the same stacking height as in the master plan, the required
number of ground slots at the container yard is calculated and
shown in Table 10,2,5.
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Table 10.2,5 Results of Regquired Storage Capacity in Container Yard
(Port of Manzanillo in 1995)

Loaded Containers Empty
Ttem Unit —— , Container
Import | Export | Reefer | Total

Required Storage TEUs 1,490 1,640 60 { 3,190 1,270
Mumber of Containers

Stacking Height Layers 2.2 2.8 2 3

‘Reqguired Number of - Slots 6717 586 301,293 423
Ground Slots

2) Container freight station
Using the same formula and premises as in the master plan, the

required CFS area is calculated as follows:

A= (Mc'x D, X P / (wx Tx Dy)
(240,540 x 6 x 1.3) / (1.3 x 0.5 x 350) = 8,250m°

This value of this area is too large for a CFS area in the container

terminal, Taking the CFS area in the terminal as 45m x 140m = 6,300m2, the

remaining 1,95%0m2 is planned to be added to the area of the warehouse, as

mentioned below,

3) Storage facility for break bulk cargoes
The volume of break bulk cargoes carried by container vessels through
the planned berth is calculated Lo be around 26,910 tons by multiplying the
average break bulk cargo volume per vessel and the number of vessel calls
given in Table 10.2.2,

The required storage area is calculated as follows:

b
I

(MswaxP)/(WXTxDY)
(26,910 x 10 x 1.3) / (1.3 x 0.5 x 350) = 1,540m°

fl

adding the above-mentioned shortage of CFS5 area of l,950m3, which
should be used mainly for stuffing of export containers the total required

area of the warehouse will be 3,490m2.
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(4) Required Amount of Cargo Handling Equipment

1) Reguired humber of units of cargo handlihg eguipment
The basic ideas and the calculation methods are the same as the master

plan, "therefore, the further explanation should be referred to section

9i2.4,(4).

a. Design conditions
i. The container volumes to be handled at the port in the target

years are as follows:

Import 27,690 TEU
Export 37,310 TEU
Empty (Total) 21,670 TEU

TOTAL 86,670 TEU

ii. Characteristics
Unit weight  Import 7 t/TEU
Export 11 t/TEU
Ratio of 20/40 feet containers 20 feet 56%
40 feet 44%

Ratio of containers to be stuffed/unstuffed at port site

Import 50 %
Export 35 %
iii, Ship size
The maximum ship size planned for the quay-side gantry crane is
panamax size,
b. Quay-side gantry cranes
Basic ideas are the same in section 2,2.4,(4). Two guay-side
cranes will be erected.
¢. Minor cargo handling eduipment
c—1l. Introduction
Basic ideas are detailed calculations are stated in section

9.2.4,(4),
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The required number of cargo handling items are as follows:

Transfer cranes

Rubber-tyred 5 units (6x3)
Chassis 34 units
Fork—-lift

40t (Top lift) 1 unit
25t {Top 1ift) 1 unit

5t 2 units
3t 12 units
2% 25 units

2) oOutline of proposed cargo handling equipment
as for the further explanation, refer to 10.1.4,(4),2).

a. Quay-side gantry cranes
i, Type

< Trolley type »
Rope trolley type cranes are recommended, The reasons for
recommendation are the same as at Lazaro Cardenas,

< Numbef of trolleys >
The single trolley system is recommended, ‘The reasons for
recommendation are the same as at Lazaro Cardenas,

¢ Main frame profile of the gantry cranes >
It is not appropriate to determine the frame type before

procurement,

¢ Contreol system >
A thyristor control system is recommended, The reasons for
recommendation are the same as at Lazarc Cardenas.

ii, Basic Dimensions

Hoisting capacity {(under spreader) min, 40 t
Outreach ) min, 37 m
Span 21,5 m
Backreach min, 1l m
Lift min. 41 m

Lift (above rail) min, 27.5 m

Lift (below rail) min, 13.5 m
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Width (buffer to buffer) smaller than 27 m
Portal clearance min,’ 17 m
{between sea side legs)
Cross beam height man. 14 m
(between front/rear legs)
Boom width ' méx. Bl m
iii. Operating speed

Main hoist

with full load 50 m/min.,
with 18t load under spreader 85 m/min,
with empty spreader 120 m/min.
Trolley travelling ' “150 m/min;
Gantry travelling ' 45 m/min,
Boom hoisting (to raise and lower) 6 m/min.

b. Minor cargo handling equipment
i. Transfer crane
< Basic dimensions ?»

Hoisting capacity

Ihcluding'spreader ' 40 t
Under spreader 30,5 t
Span 23.47 m
Lift (under spreader) 12,20 m
Trolley travelling range 19,0 m
Wheel base 6.9 m
Number of wheels 8 (8 or 16} wheels

< Operating speed >

Hoisting
with full load 12 m/min.
with empty spreader 24 m/min,
Trolley travelling : 55 m/min.

Gantry travelling (with no }load) 90 m/min.
< Others >
Spreader
Telescopic type for 20, 40, 45 feet containers.
Power supply Self~contained diesel
generator set min, 260 PS

The basic dimensions and operating speed of the other minor cargo
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handling eguipment (chassis, tractor and fork=lift) are neglected

because they are not so important at this stage.,
(5) Other Facilities
1) Terminal gate

The required number of truck lanes is calculated by the following

formulas

where N Regquired number of truck lanes

Hourly number of trucks into/out of terminal
at peak hour {trucks/hour)

5 : Necessary procedure time per ktruck {minutes)

applving the same procedures for calculation as in section 10,1.3,(5),

1), the reguired number of truck lanes is obtained as follows:

H
Il

25 x 4 / 60
15 = 3 / 60 = (0,8

Lane for incoming trucks - N 1.7

Il

Lane for outgoing trucks N

Considering some necessary allowance, 4 lanes are planned 2 of which

ghould be equipped with truck scales.

2) Terminal office
The area reguired for the terminal office will depend on the method of
operation and other factors, Assuming that around 10m? floor area is
reguired per person and considering some necessary allowance, around 600m?

of terminal office space will be reguired.

3) Railway facilities
Based on the premises deseribed in section 9,2,4,(5),2}, around 35
TEUs of containers per day are estimated tQ be transported by railway
into/out of the port in 1995, Assuming that around 20 freight cars
comprise a train, one train is forecast to arrive at the port every two

days,
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4} Maintenance 6f the container handling eguipment and containers

5)

i.

ii., Required facilities at the workshop
Basic ideas and details are the same as at Lazaro Cardenas (refer
to section 10,1.4,(5),4)).

iii. Arrangement of the persons in charge of the cargo handling

facilities equipment (of machine and electricityl,
Basic ideas are the same as at Lazaro Cardenas,
The required number of engineers will be about 10 persons in 1995,
The required number of workeré will be 51 persons in 1995,

Others

a. Repair of damaged containers
On the assumption that the container terminal will receive about 5%
of loaded containers in a damaged state, around 600m? for =
container repair yard is proposed.

b, Fumigation of containers
As mentioned in section 10.1.3,5);'the present situation of the
fumigation of imported containers should be reformed,
Assuming that 10% of loaded import containers have to be
transferred to an exclusive yard for fumigation and considering 3
days of dwelling time, around 600m? for a fumigation vard is
proposed,

¢, Washing and cleanihg containers
For washing and cleaning empty containers around 300m? of vyard
space is proposed,

d. Customs inspection
Based on the present situation, an estimated 10% of loaded import
containers go through the physical check by customs including some
through checks by unstuffing containers, Thus around 400m? of
exclusive yard are provided for customs.inspection.

2, Others

Method of maintenance
Basic ideas and details are the same as at Lazaro Cardenas (refer

to section 10.1.4,(5),4)).

Such necesgsary facilities as an electric sub-station, an oil
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10,2.4

station, parking areas for road trailers road trucks and yard

tractor-chassis are provided for in the facility layout.

Layout Plan

Based on the master plan, the layout plan of the container terminals

is drawn up as shown in Fig, 10,2.2. For explanation of'the facility

layout refer also to the master plan.

ii.

iii.

iV,

Ve

Vi

vii,

viii.

iX.

The necessary number of ground slots for the storage of loaded
import/export containers are planned for the container yards. The
general ground slot allotment is shown in Fig,. 10,2.3.

Regquired scale of CFS and warehouse are located in the terminal and
at neighboring position respectively.,

Two railway tracks with length of 300 - 350m each are located
behind the trunk road,

Two quayside gantry cranes and five 6-lines type transfer cranes
are provided. )

The terminal gate and office are located in the north part of the
port near the entrance,

A maintenance shop is not planmed for this container terminal, as
mentioned hefore.

The customs inspection yard is laid out near the warehouse,

The fumigation, damaged container repair and container cleaning
vards are located around the empty container vyard, considering
their functions,

The parking area for vyard tractor-chassis is laid out on the
eastern edge of the terminal, near which the electric substation
and oil station are located,

The parking areas for trailers and trucks into/out of the terminal
are located near the gate, and CFS out of consideration of

convenience of utilization,

—~ 483 —



(66T * OTTTURZURK JO 310d)
—

TRUTWID, ISUTRIUGD IC uetd anele z*z°0l "BTa

osL

002

00T 052

e T
|
[EX

= T B S 2

- ~ y : i

[o8ET | | !
! wmnosfas . ﬁ [ ™ | od.o

- |
i i { ﬁ X .._a.

. ] “

1 f

ARy udL30dI] m !

ue3sng i

{

i !

H 1

f

! .7 (W : 3rum) — 3 m "
Pt N - ! UOLITIS—QNS TLan . A5 A10m3 — i
RE P T Y Fe wr i F3IS-A"S 31432343 sS Bupurays ] |
RS -y __“ 2 UGLARIS (L) ¢ S0 Loc_amcouxm _ ﬁ :
RREE P i Touy SuL¥aRd © y/d - favy, E _|_ !
b} tt ucryels 3y6La.dy sauLeguen @ g4 NS Jeeday .a_:u.w..ou ¥ |W
. RS e ————
3 ; ) PAER SaEs00 £ e L A “
) g z g f R N !
e Hh ﬁ._.._ N | /_ N ,_“ Ml e o
3. ' 1 ____ | / Vi u__ W,
! Y i f Vo W gl
i



Do

L

1

Ippart Centainers
677 slots

Eaport Costatners
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C e e

Fig., 10.2.3 Ground Slot Allotment of Container Yard
(Port of Manzanillo : 1995)

10.2,5 HManagement and Operating System

(1) Management

The containerized cargo volume treated in this port is estimated at
604 thousand tons in 1995, 1In order to handle the anticipated container
traffic at the container terminal efficiently, a special container terminal
section is required ag described in section 9.2.6,

The new container terminal organization in BSP and the reguired number

of personnels are referred to section 9.2,6,

(2) Premises and Handling Operation Method
The estimated terminal conditions for 199% by the study team are as

follows:

a. Container berths 1 berths(length 300m)

b. Quay side Gantry cranes 2 units

¢, Transfer cranes 5 " (6 lanes, 3 tiers high)
d. Tractor heads 12 v
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e. Container chassis 34 n (207740 use)

f. Containers handled 86,670 TEU/year
per yedr
g. Ships' calling at port 121 ships/year
per Qear
h. Containers handled per 936 TEU/ship(Vessel Type 1)
ship- ' 86 TEU/ship{Vessel Type II1)
i, Required amount of CY 4,450 TEU
stbrage

The terminal operation sections consists of the following sections:

a, Ship's planning (Ships operation}
b, Yard control center (Container control in the yard)
c. Gate clerk (Gate cffice, container in and out business}

d. Export/import documentation section

Besides the above, as is seen in the Figure, there are maintenance and
CFS sections,

Good coordination is necessary for smcoth container términal
operation, - Bach section's business and manual is described in Appendices
8,1.1, 8.1.2 and B.1.3.

Concerning the transfer crane system terminal operation, it is
described in the 1995 short-term plan for Lazaro Cardenas in sections

10,1,5-(2},(3),{(4) and (5) of this report,

(3} Recommendations
1) Countermeasures for quick delivery of CFS cargo
In order to prevent long stayving of cargo in CFS, the following

measures as well as the recommendations in section 8.1.6, (4) will be

effective:

a. For most export cargo, Customs clearance should be obtained before
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2)

Ca

the cargo is received at the CFS8., Cargo that has not yet cleared
Customs should immediately receive Customs clearance arriving in
the CFS area.

Then the cargo can be stuffed into the container and shifted to the
container yard for export.,

For import cargo, an over-free-time penalty system should be
strictly enforced,

If the imported cargo has stayed over a week it should.be
transferred to an other warehouse in the port area and an extra
storage fee should be charged to the consignee,

A part of the planned warehouse is assumed to be used for stuffing/
unstuffing containers, due to the shortage of area of the CFS, For
this purpose, the warehouse should be used mainly for stuffing

export containers,

Others

Qe

As for recommendations for terminal workers and legal procedures of

container treatment, refer to section 10,1,5,(5).

The new terminal is located at the farthest area in the inner port
from offices and maintenance shop as well as from the general cargo
berths. The sufficient communication will be required among these
areas for the smooth operation at the terminal.

As for other recommendations, refer to relevant sections in Chapter

8-
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10,3 Short—Term Improvement Plans for Bulk Cargoes in the Port

of Lazaro Cardenas

The agricultural bulk cargoes are scheduled to be removed to the grain
silo berth, after completion of repair work, from the gehérél'carqo'berths.
Thus the public berths for handling bulk cargoes at the Port of Lazaro
Cardenas will be the SICARTSA berths and the grain berth. Therefore, the

short-term improvement plans for these two wharves are examined in this

chapter.,

10.3.1 Improvement Plan of Cargo Handing of Grain Silo Complex
(1) Grain silo Complex

1) General

The ¢rain silo and related handling equipment were constructed for
efficient storage and handling of agricultural bulk cargoes. However, the
facilities were damaged by a big earthquake in 1986 just befére the
operation‘of the same, The repairings of démaged parts and remained works.
have started in 1989 and they are to finish at the end of 1990,

The facilities consist of a pneumatic unloader, unloading iine,
loading line, stbrage gsile bins and machinery tower and auxiliary
facilities.

Grain cargoes are unloaded by & pneumatic unloader and sent to silo
bins through the conveying system in unloading line and then discharged to
wagons, trucks and barges by discharge eguipment in loading line. The

grain unloaded or loaded from ship and silo are handled as the following

routes,
Grain bulk carrier »Silo
}—= coaster coaster
L —» wagon wagon
b truck truck

Major kinds of cargoes to be stocked in the silo bins are expected as
maize, corn, wheat and sorghum.

The main specifications of the facilities are as follows:
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Unloader:

Type pneumatic type

. - Nominal Capacity ——-600 t/h (300t/h x 2 units/{unloader))

Silo:
Structure reinforced concrete
Capacity 80,000t

The plane sketch of the grain silo complex is shown in Fig. 10.3.1,
Evaluation of handling and storage capacities
a, Handiing capacity
The handling capacity ©f an unloader is calculated from handling
capacity per hour, daily work hours and total work days a year.

The conditions for calculations are as follows:

Average carge tonnage per ship : 20,000t, 40,000t, and 60,000t

" Nominal capacity i i 600 t/h
Handling efficiency : 0,7
Daily work hours : 18 hrs
Total work days per year : 300 days

The evaluation of cargc handling capacity is estimated undér the
conditions of berth occupancy of 50% which is said to be proper for
one berth,

The results of calculations of berth occupancies, berthing time and
berth waiting time against annual cargo handling guantity of
400,000t, 600,000t, 800,000t, 1,000,000t and 1,200,000t are shown
in Table 10.,3.1.

The berth occupancies for ship sizes of 40,000t and 60,000t are
less than 50%, On the other hand, the occupancy for ship size of
20,000t, the value is more than 50%.

‘As the ship sizes calling the same berth are expected over 40,000
DWT class carriers, because most of bulk carriers come from the
Pacific Ocean side through Panama Canal, It is concluded that this
perth can handle the énnual cargo volume of 1,000,000 tonnage by

evaluating from berth occupancy of 50%,
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DESCRIPTION

=
2

' {Pneomatic unloader with tranship lowding chute

Whasf conveyor

Transferring tower

Over-bridge conveyor . .

Machinery tower with Control center

Silo bing

Loading area enlo trucks

Loading area onto wagons

Wl s | al wir] -

Weighing machine (Truck Scale)

-
<
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-

Office
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Parking area

ol {mgovtoN
DIPTH:-dm '
i
Fig.10.3.1  80,000T Grain Silo Complex, Lazaro Cardenas
Table 10,3.1 Cargo Volume, Berth Occupancy and Berth Waiting Time
Cargo Volume (* 103t) 400 600 800 1,000 ]1,200
Cargo per ship (t) 20,000
Service time (days) 3,83
Berth occupancy 0.26 | 0.31| 0.42 | 0.52 | 0.63
Berth waiting time (days) | 1.01 | 1.75} 2.76 | 4.22 | &.58
Cargo per ship (t) 40,000
Service time (days) 7,05
Berth occupancy 0.19 0.29 | 0,39 | 0,48 | 0.58
Berth waiting time {days} 1.54 | 2,86 | 4,47 | 6,48 | 9,66
Cargo per ship (t) 60, 000
Service time (days) 10,26
Berth occupancy 0.19 0.28 | 0,37 0.47 0.56
Berth waiting time (days) | 2.23 | 3.93 | 6.00 |9.02 |13.27
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b. Storage capacity
The storage capacity is calculated from dividing the annual cargo

volume by annual cycle time as follows:
W = V/R

W : capacity of silo (L)
V : annual cargo volume (t)

R : annual cycle time (10 - 15 times)

The necessary silo capacity becomes W=67,000t for v=1,000,000t and
R=15 times.

The silo storage capacity is said to be sufficient. However, the
cyclé time is greatly affected by the land transportation. When
storages or delays of wagons or tfucks cccur, much larger storage
capacity should be needed because cargoes have to be kept in silo
for long period,

Proper arrangement and sufficient preparation of land transporta-
tion is therefore very important in realizing smooth cargo flow and
related guick dispatches of vessels.

Tn addition to the above, the silo control must be done such as to
make cargo space in sileo vacant before ship arriving or during
cargo unloading operation, becaﬁse maximum ship size is the same as

the silo capacity of 80,000t,

3) Ways and means to be reguired for the future increase of cargo

There is one unloader and one set of storage facility at present, The
capacities of these handling and storage facilities are evaluated as proper
for dealing Qith annual cargo volume of 1,000,000t,

Another one unloader on the same wharf is preferable in accordance
with increase of cargo in the future, Two units of unloader are ideal in
case of break down of one of them and also meeting with the requirement of

quick dispatch of ship. The related silo capacity shall be expanded.
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The improvement of conveyors from wharf to silo and those in the ‘silo

are needed,
{2) Recommendation on Operation Improvement

1) Inventory control
Discharging from silo bins should be performed deliberately, for
adequate storage space have to be evacuated in accordance with the
unloading plannings before the next vessel berthing.
The ability to coordinate arranéement of consuﬁérs/consignees and land
transportation.
Lack of above-mehtioned considerations causes obstructions to

efficiency/turnover of the facilities.

2) Shortage
Allowances of shortage rate are considered intefnationally as less
than 1 % as shown in Tﬁble-10;3.2; but actual shortagé rate in Mexico is
deemed around 5 %,
Cargo shortage is caused mainly by rough.héndling oﬁeration and brings
undesirable results in handling operation such as deterioration,

contamination and other operating hazards,

Pable 10,3.2 Shortage (weight: M/T Percentage)

Unit:%

Grain 1984 3985 1986 1987 1988
U.S. Corn 0.36518 | 0,40951 | 0,39251 0.40225 | 0,41426
U.5. Waxcy Corn 0,24609 0.48383 +0,68955 0.50105 0.51937
Argentine Maize - 1,45070 0.46441 0,63272 G.58951
Aaustralian Maize - - 0.63558 0.26380 0.44535
Chinese Maize - - 0.66668 | 1.12473 | 1,00460
U.S5. Milo 0.44026 0.39163 0,38835 0,36050 0.35320
Australian Grain Sorghum 0.42274 0.41371 0.59469 0.32465 0,34263
Argentine Grain Sorghum 0,70451 0.92679 0.17708 0.64741 0.61Q79
Chinese Milo - - - 0.80497 1,70297
Canada Rye | 9.90609 0.59361 0,80897 0.79053 0,66050
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3) Quality control
“To keep quality grade is considered commonly as one of the most major
matters.
Check on moisturé content and cargo temperature should be done
especially. at each process of handling and storaging to prevent grain from
its deferioration. Contamination is also paid attention so as to keep

grain guality.

4) Maintenance and repairing
Thorough maintenance and repairing make the facilities possible to
keep higher efficiency through preventing those from various breakdowns,
for a serious accident causes forfeits not only routine operation on

purpcose but. also expected benefits from management.

5) Circumstance and working conditions
Bulk cargo handling, not limitgd te grain, is prone to disperse dust
which is to be avoided te the utmost. Lack in consideration of dust
scattering causes problems of circumstance sanitary/pollution, moreover,

and hazards such as dust-explosion.

(3) Examination of the Management and Operations System of Grain Silo

The effective management and operation system of the grain silo at the
Port of Lazarc Cardenas is examined in this section, focusing on the
comparison between the ESP and private sector as a management and operation

beody.

1) Premises and conditions for examination

Premises for the examination are as follaws:
¢ Regarding the demand and hinterland of grains >

i. As described in Chapter 5, the demand for imported grains through

the ports on the Pacific coast will show a fluctuation for the
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ii.-

time being and increase considerably in the long term,
The increase in the handling volume of grains through the Port of

Lazaro Cardenas greatly depends on the cargo shift from the Port

- of Manzanillo to this port.

iv,

Ve

Therefore, the hinterland of the Port of Lazaro. Cardenas in the
future will cover that of the Port of Manzanillo which is very
wide, as shown in Fig; 5.4.16,

It must be noted, as mentioned previously, that the main
hinterland will not be Mexico City, but Guadalajajara, in the
futhre.

Judging from the present situation at the Port of Manzanillo, the
kinds of grains handled at the Port of Lazaro Cardenas in the
future will be greatly varied, such as maize, Qheat, soybeans and

seeds,

From the conditions mentioned above, a considerable number of

consignees will require the import of grains.

¢ Regarding the transportation of grains >

Vi

vii,

Viil,

1K,

The facility/equipment with respect to the grain silo are as
described in the previous sections.

Judging from the scale of the grain berth, panamax type carriers
are expected to call at the port for the import of grains.
Secondary transportation from the port to the hinterland will
mainly be carried out by trucks and railway freight cars. Some
secondary transport by sea is also forecast.

Securing the required number of freight cars and trucks for the
land transportation of grains will continue to pfeéent a great

difficulty for the time being.

¢ Regarding cargc handling operation at the port >

X

A silo complex reguires a large amount of construction/main-
tenance costs as well as operating costs. Thus a silo complex
should be operated at the best possible productivity to recover

the investment for it.
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xi, Carge handling at a silo is a specialized system for the storage
of grains requiring a high standard of technology.

xii., The cargo handling of grains from/onto vessels and from the silo
to freight cars and trucks is provided by the ESP/union within
the scope of their present services.

< Regarding the ESP >

xiii. The present situation of the ESP, such as the wage system, the
scope of services and the relations with the government are
conéidered fundamentally unchanged.

xiv. The ESP has no experience in silo operation.

< Regarding the private sector ?

¥v. As a management and operation body of the grain silo, candidates
from the private sector will be grain transportation companies
such as Transterencias Graneleda de Occident, ANDSA (a national
enterprise), warehouse companies, associations of food production
companies and trading companies.

< Others »

xvi, The silo and grain berth belong'to Puertos Mexicanos at present.,

xvii, The Mexican Government has made a huge investment in the
construction and restoration of the silo and related facilities/

equipment following the earthquake in 1985,
2} Alternative of management and operation body

Alternative I : ESP
Alternative IT : Private sector

Alternative IIT : Third sector

Alternative III is supposed to be a half-government/half-private
corporation. The. pfivate cémpanies participating in this c¢orporation,
whether oﬁe or more, should occupy the majority of the organization's
memﬁership and be able to obtain a reasonable profit from the business. On
the other hand, the government should be able to control the corporation
from the vieﬁpoint of governmental policy and achieve the reguired

efficient coordination of port activities by participating in this
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corporation,

aAs

for.historical trend of management/operation body of silo in the

world, refer to Appendix 10,3.1.

3} Ewaluation of the alternatives

The - general ewvaluation of the alternatives is summarized in Table

10.3.3.

< Regarding governmental involvement »

i

itdi,

iV,

As mentioned above, the. consignees for imported. grains are
estimated to be considerably large in number. Therefore, it is
preferable that the silo be available to every cdnsignee;

Puertos Mexicanos should make effbrts.tqkmake a reasonable profit
because of its large amount of investment in fhe silo.-

In the management and operation of the silo, Puertos Mexicanos
should achieve the necessary coordination in shifting cargoes from

the Port of Manzanillo to the Port of Lazaro Cardenas and ensuring

the required number of freight cars and trucks,
These factors require appropriate involvement of the government in
the management/operation of the silo., Alternatives I and ITI are

superior to Alternative II in this regard.

On the other hand, Alternative III may lead to complexity in the

administration regarding the silo management/cperation,

¢ Regarding organization »

vi,

The management/operation of the silo requi{es many specialists and
engineer from many areas of expertise. It would be very difficult
for the EBP to ensure presence of this type of perscnnel or to
train the present personnel of the ESP,

Even if the ESP could train the required personﬁel successfully, it

would be quite probable for them to leave the ESP due to the
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Table 10.3.3 Evaluation of Management Bodies for Grain Silo Operation

Alternative I | Alternative XI | Alternative IIT

Evaluation ltems ESP Private Sector | Third Sector
Governmental .Securing Public Interests O FAN O
Tnvolvement .Securing Government Control O AN O

.Complexity of Administration O O D
Organization .Securing Required Personnel O O
.Safety and Stability O FAY O
JEfficiency and Flexibility Fay O A

of Organization

Operation

Efficiency of Operation
.S5ales Activities and
Inducement of Users
.Coordination of Secondary
Transportation
,Consistent Contracts from pa
Purchase to Delivering

> DD
c C CO
o © @O0

Others

,Relation with Cargo Handl- Q O O
ing Union

Overall

Evaluation

note: © (Especially superior), (O(Superior),

A (Comparatively Interior), X {Interior)

vii,

viii.

ix,

relatively low salary level of the ESP.

Alternative I would be meaningful from the viewpoint of effective
utilization of the existing organization.

In order to carry out the complicated and systematic activities in
the silo management/operation, the organization must be wvital and
flexible. This would be realized most efficiently by the private
sector., Although the ESP is a joint stock company, i1t would be
difficult to expect the ESP to have the vitality and maneuveravili-
ty of a private company.

On the qther hand, the private sector essentially seeks profit in

operating a silo. Under the present conditions of a fluctuating
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Xe

volume of imported grains the private sector may give up the
business if there is an unexpectedly small” profit from operéting
the silQ,,or may not eveﬁ be iﬁterested in managing operating the
silo.

Alternatives II and III follow the governmental policy of

privatization,

¢ Regarding silo operation »

Xia

Xii.

xiii,

Operating a silo reguires high Qverall efficiency which could be
attained only with the capability and vitality provided by a group
of specialists and engineers. In this regard, as mentioned abéve,
Alternatives II and III seem to be superior,

In the case of the silo at the Port of Laiaro Cafdenas, sales
activities to promote the silo's services by the management/
operation body itself is of great importance, as mentionéd above.
Countermeasures to ensure adequate inland transportation means ére
also very significant, These activities could be carried out more
effectively by the private sector,

Alternative III would enable these activities to be carried out
even more effectively by adding some incentives for handling
cargoes and coordinating measures from the governmental side.

the silo's services is of great importance; as mentioned above.
Countermeasures to ensure adequate inland transportation means are
also very significant. These activities could be carried out more
effectively by the private sector.

Alternative III would enable these activities to be éarried out
even more effectively by adding some.incentives for handling
cargoes and coordinatﬁng ﬁeasures from the governmental side.

In order to ensure that a sufficient volume.of grain is handled at
the silo, it would be a useful means for the manaqemenﬁ/operation
body to carry out, on a regulaf basis, éuch.businesses as

purchasing, transportation, and storage of grain, This would be

possible only if the silo management/operation body were to include

a private-sector body, such as a trading company, as one of its
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constituent members.
This kind of regular business is impossible if Alternative I is

adopted.

From the comprehensive comparison of the items examined above both

Alternatives II and IIT are found preferable,

4)

Recommendations regarding necessary measures

1.

ii.

iii,

iv.

Measures to encourage the participation of the private sector in the
management/operation of the silo will be required, From this point
of view, a study into reasonable levels of concession fees should
be carefully carried_out.

Government coordination to ensure the reguired number of freight
cars and Trucks, 1s essentially important.  Without this, land
transportation will become a bottle neck in a silo system,
resulting in a shortage of silo storage capacity.

The reasonable allocation of handling volume of grains between the
Ports of Lazaro Cardenas and Manzanillo should be studied more in
detail.

In organization of Alternative III, the practical operation should
be allotted to the private sector, while limiting the role of the
governﬁent to the necessary coordination among the bodies concerned

and basic control of the operation.
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10.3.2 Improvement Plan of Cargo Handling at SICARTSA Berth -
(1) Present Handling Pacility and Quantity of Cargo

1) oOutline of facility

The present cargo ﬁandling'facilities are specialiéed“for:handling réw
materials of pellet and coal for the steel plant, and consist of an
unleoader, belt conveyers, a staék reclaimer, a stacker and storage yards,
The pellet and coal are unloaded from vessels by an unloader, conQeyed to
stock yards by belt conveyers and then stocked or reclaimed by a stack-
réclaimer at the storage yards.

The pellét is directly sent to the blast furnace or the temporal
storage yard by a belt conveyer system, The coal stacked at a storage yard
is sent to mixing'yards'and then sent to the steel plant after mixing by
mixers, As the belt conveyer line is not usable during mixing operation of
coal and also in case of repairing, the pellet and coal unloaded from
vessels are temporarily stacked on the storage yard just behind the berth,
The raw materials handled by such ways are transferred to a berth side belt
conveyer by the same unlovader and conveyed to the storagé yard or the

pellet plant.

The principal spec's of facilities are as follows:

Unloader:
Type : rope trolley type bridge unloader
Hoisting load : 30t

Nominal capacity: 1,000t/h

Stack-reclaimer:

wheel type

Type
Capacity : 1,000t/h (for stacking)

400t/h {for reclaiming)
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2)

Belt conveyer:

Capacity : 1,500t/h

The lay-oub of the pfesent facility is as shown in Fig, 10.3.2,

Quantity of cargo

The quantity of cargo from 1988 to as of the end of Sept. 1989 is

shown in Table 10,3.4,

3)

Table 10.3.4 Cargo Volume

{unit: ton)

Year As of the end

Cargo 1988 of Sept, 1989
Pellet { Inport) 124,998 427,504
{Domestic) - 250,798
Coal - (Impért) 230,890 66,619
Rod, Bar (Export) 116,210 127,758
Wire Coil(Export) 46,339 26,088
Slab (Export) - ' 218,056
Total 518,437 1,116,823

Productivity

a

Pellet and coal

The productivity {cargo volume per hour}, handling time, loss time
of.the eleven vessels called at the SICARTSA berth in 1989 are
shown in Table 10,3,5,

The productivities of pellet and coal are 456.8t/h and 214.8t/h
respectively as shown in Table 10,3.5. _
Although the productivity of coal is less than one-half of pellet,
this 1s due to the result of uing the same grab bucket for both
cargoes under the different specific gravities {pellet: 2,2, coal:
0.8). The larger size of grab bucket will result in the similar

productivity for coal. The actual working hours a day are 13.8

hrs.
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DESCRIPTION

=
@

Blast furnace or Temporary Peltet Yard

Stacker

Stacker / Reclaimer '
Mixing Yard

<~

Coal Yard

Belt Conveyor

Belt Conveyor

|| o vl sfwlu] -

Unloader

A
]

e s e e e
Fig.10.3.2 __ Existing General Plan, Sicartsa Berth, Lazaro Cardenas

Table 10.3.5% Productivities of Pellet and Coal

Cargo {Work Time| Loss Time| Worker {Cargo Volume|Productivity

{(hr,) (hr, )| {(person) (L) {t/hx,}
Carrier

al 7,200G,T}| Pellet] 32.00 16,25 13 10,800 337.5
B(34,313G,Tl{ Pellett 136,25 34.75 10 58,285 427,8
Cc[48,983G,T]|{ Pellety 142,00 34.75 9 70,166 494,1
DL 7,020G,T]| Pellel 49,50 17,75 8 10,800 218,2
£[36,2376.T1 Pelley 110,00 | 40,25 8 61,518 559.3
FE23,909G.T) Pellet 18.25 46,50 10 37,400 477.9
Gl 4,24B8G.T]} Pellet 17,50 36.25 6 6,500 371.4
H{34,359G,T)| Pellel] 95,25 51.75 < 55,053 577.9
1812,779G,TH Pellet 40,25 36,25 7 22,000 546.6
J[22,000G,T]} Pellet] 39,50 18,75 8 22,000 556.9
Total 740,50 | 333,25 88 354,522
Average - - 8.8 i 456.8
[27,168G,T) | Coal 126.50 33.50 8 27,168 24,8
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b. Final and semi-final products
i. Rod and bar
Thesé cargoes are final products and are loaded into a vessel by
ship cranes with 40 to 50 tonnage lifting load, and are stacked
in the hold by fork=-lift trucks with 15 tonnage.

The productivity of the same cargoes is shown in Table 10,3.6.

Table 10,3.6 Preoductivity of Rod & Bar

roductivity | Cargo Volume/hr,/gang | Cargo Volume/hr./ship
(t/hr./g) (t/hr./s)
Ship

A 57.8 141.7
B 64,4 121.1
C 52.1 117.8
D 60.6 151,1
r 58.5 176.8
Average 58,7 140,5

ii. Wire coil
This product is handled and stacked by the same ways as rod and

bhar,

The productivity is as Table 10,3.7,

Table 10,3.7 Productivity of Coil

Cargo Volume/hr./gang | Cargo Volume/hr./ship

(t/hr./qg) (t/hr./s)
A 61,7 117.6
B 83,2 50.7
C 86.7 151.1
D 51.4 110,12
E 38.4 90.4
Average . 64,3 104,0
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iii, Slab

This is semi-final product and handled by the same ways as fod

and bar, The productivity is as Table 10.3.8,

Table 10.3.8 Productivity of Slab

Productivity | Cargo Volume/hr,/gang | Cargo Volume/hr./ship
(t/hr./g) (t/hr./s)
Ship
A 102.2 211.8
B 121.4 327,0
C 127,0 352.0
Average i16.9 296.6

iv, Scrap
Scrap is unleoaded by a special grab bucket and its productivity

is 40t/h per ship and 14.6t/h per gang.
(2) Improvement plan and Evaluation of Cargo Quantity

1) Outline of facility

SICARTSA has the improvement plan of cargo handling facilities to meet
the need for construction of the second new blast furnace,

The improvement includes the constructions of one multipurpose crane,
lengthening rails and relccation of the existing unloader to berth No,3.
This construction has already beén started and is to be finished at the end
of 1990,

The constructions of belt conveyer and related facilities are not
included in this improvement plan.

The lay-oub of the improvement plan is shown in Fig..10.3.3.

The multi-purpose crane is designed for the purpose of both loading
and unloading of bulk cargoes, final and semi-final cargoes and scrap,

The principal spec's bf the crane is as follows:
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Type : rope trolley type bridge crane

Hoisting load : 70t
Nominal capacity: 2,132t/h

DESCRIPTION
Blast Furnace or Temporary Pellet Yard
Stacker
Stacker / Reclaimer
Mixing Yard
Coal Yard
Belt Conveyor
Belt Conveyar
New Crane
Unloadar

._J[{._
{1
o1
D)

)

wmumlmawu..'é—"

I

Nl

Rail {Expansion} Rail [Existing} Rail {Expansion)
[ 1

1

Fiq.10.3.3 General Plan for Expansion, Sicartsa Berth, Lazaro_Cardenas

2) Cargoes on subjects

Raw materials, final and semi-final products and scrap are programmed

to be handled after completion of the improvement plan,

These cargoes and volumes are shown in Table 10.3.9.
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Table 10,3,9 Programmed Cargo Volume. on SICARTA Berth

(Unit: tonm)

Yeaf 1990 1991 1992 1993 1994 1995
Cargo
Pellet 1,860,000 1,800,000 1,800,000 1,300.0d0 800,000 -
Coal 256,000. 250,000 250,000 250,000 250,000 250,000

Rod.Bar & Coil 300,000 300,000 300,000 300,000 300,000 300;000

Slab 400,000| 400,000] 800,000] 600,000{ 300,000 - 100,000
Sheet o= 120,000} 200,000f 300,000| 500,000| 750,000
Scrap 400,000| 400,000| 400,000 400,000 400,000| 400,000

Total 3,150,000}3,270,000|3,750,000(3,150,000} 2,550,000{1,800,000

3) Cargo handling on each wharf

Three bherths are in operation after completion of the improvement plan
to handle the cargoes in Table 10.3,9, |

The existing unloader is transferred to berth No.3 and is used only
for unloéding raw materials such as pellet and coal.

One multi-purpose crane and conventional ship cranes é:e operated on
berths No.l and No.2, and handle raw materials, steel products and scrap.

One multi-purpose crane and ship cranes are Ssimultanecusly used for
one ship because a multi-purpose crane can cover one or two hatches, and
another one or two hatches are left for ship cranes, When two ship arrive
at the same time, cargo handling operation for one ship is done only by

ship cranes for the reasons mentioned above,
4) Productivicy

a. EBExisting unlcader
The productivity of the existing unloader is shown in Table 10.3.5
as 456.8t/h for pellet and 214.8t/h for coal.
In the evaluation of the cargo capacity of this unloader mentioned
later in this report, the productivity for both cargoes of pellet
and coal is taken as 500t/h, which is 50% of the nominal capacity
of the unloader, because the cargo capacity for coal can be

increased by using large-size grab buckets,
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be

Multi-purpose crane

The productivities of a multi-purpose crane are not determined yet.
However; the productivities are assumed here as the followings from
the experiences so far,

For peilet and coal : Droductivity will be about 50% of the
nominal capacity of the crane and is set as 1,000t /h,

For rod, bar and coil: Productivity will be unit weight (10t) x
mumbers of cycle per hour (20 times) = 200t/h,

For slab: Productivity will be unit weight (12t) x number of
pieces handled at one cycle (3 pieces) x number of cycle per hour
(15 times) = 500 t/h.

For sheet: Productivity will be unit weight {(16t) =x numbers of
pieces handlied at one cycle (3 pieces) x number of cycle per hour
(15 times) = 700t/h

For scrup : Productivity will be grab capacity (8.Om3) x specific
gravity of scrap (1.5} x numbers of cycle per hour {15 times) =
180t/h.

Ship cranes

Productivities of the conventional ship cranes are the same values
as shown in Table 10.3.6, Table 10.3.7 and Table 10.3.8,
Productivities on each wharf

The productivities on each wharf are shown in the data mentioned

above.
Table 10.3.10 Handling capacity per berth
Berth Berth No.3 .Berth No.,1 & No.2
{existing unloader} | [ship gearl| [new crane + ship gear] {average]
t/h t/h t/h t/h
Cargo
Pellet 500 - 1,000 1,060
Coal 500 - - -
Rod, Bar - 150 300 230
& Coil [200 + 100]
slab - 300 700 500
{500+200]
Sheet - 300 200 600
[7004200])
Scrap - 40 200 120
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5) Evaluation of cargo guantity on each wharf

There are gome methods to evaluate the cargo guantity on berth, The

Q.R. method thch is used widely to estimate optimum numbers of berth and

optimum carge handling capacity of equipment is employed here., The

formulas of berthing times, berth occupancies and calculated data are

described in Appendix 10.3.2.

e

Conditions for calculations

The conditions for calculations are assumed as follows:

Work hours a day : 24 hrs

Efficiency of working hours: 0,75

Actual work hours : 18 hrs
Actual work hours : 340 days
Number of berth : berth No.3 (one berth)

berths No,1 and No.2
{two berths)
Times for berthing and deberthing: 0,5days

Average cargo volume per ship : 25,000t

Concerning actual work days a year, another 25 days are loss times
(days) due to had weathers and/or repairings.

On the number of berths, berth No,3 {which is considered as
independent one berth) is used only for bulk carriers hut berths
No.l and No.2 are simultaneously used for bulk carriers and general
cargo vessels, and become two berths.

Annual cargo volume

The results of the calculation are shown ih Table 10,3.11.

In evaluating the cargo quantity, the berth occupancies were taken

as follows:

For berths No.,l and No,2: occupancy rate 60% (as two berths)

For berth No.3 : occupancy rate 50% {as one herth)

In Table 10.3.11 the programmed cargees in each year of the

improvement plan can be handled by cargo handling eguipment of an .

unloader, a multi-purpose crane and conventional ship cranes,
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However cargoes in 1992 and 1993 are little bit over:the capacities
of the three berths under the conditions of the berth occupancies
of 50% and 60%, As the excess amounts of cargoes in 1992 and 1993
are comparatively small, it is considered that all the amount of

cargo will be handled by making use of berths for a longer period.

Table 10.3,11 &annual handling capacity per berth

{Unit:Ton)
berth No.3 berth No.l & No.2 excessing

[existing unloader} [ship gearl& cargo volume total

inew crane+ship gear] _
1990 Coal 250,000 ) 250,000
Pellet 1,050,000 750,000 1,800,000
Rod,bar & Coll 300,000 300,000
8lab 400,000 400,000
Scrap 400,000 400,000

Total 1,300,000 1,850!000 3,150,000
199k Coal 250,000 250,000
Pellet 1,050,000 750,000 1,800,000
Rod,Bar & Coil 300,000 300,000
Slab 400,000 400,000
Sheet 120,000 120,000
.Scrap 400,000 400,000
Total 1,300,000 1,970,000 3,270,000
1992 Coal 250,000 250,000
Pellet 1,050,000 750,000 1,800,000
Rod,Bar & Coil 300,000 300,000
Slab 800,000 800, 000
Sheet 200,000 200,000
Scrap 340,000 60,000 400, 000
Total 1,180,000 2,320,000 60,000 3,750,000
1993 Coal 250,000 250,000
Pellet 1,056,000 250,000 1,300,000
Rod,Bar & Coil 300,000 300,000

Slab 600,000 600,000

Sheet 300,000 300,000

Scrap 396,000 4,000 400,000

Total 1,300,000 1,846,000 4,000 3,150,000
1994 Coal 250,000 250,000
Pellet 800,000 800,000
Rod,Bar & Coil 300,000 300,000
Slab 300,000 300,000
Sheet : 500, 000 . 500, 000
Scrap 400,000 400,000
Total 1,050,000 1,500,000 2,550,000
1995 Coal 250,0000 250,000
Rod,Bar & Coil 300,000 300,000
Slab : 100,000 100,000
Sheet 750,000 . 750,000
Scrap 400,000 400,000
Total 250,000 1,550,000 1,800,000
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{3} Recommendations _
It is concluded that all the amount of cargo in the improvement plan
could be handled, however there exist some matters to be resolved in carqgo

handliﬁgs. The followings are recommendations for these matters.

1} Improvement in working hours
The working hours for net cargo handling work are approximately l4hrs
a day in SiCARTSA berth. As the expensive investﬁent has been put in the
improvement plan, the new equipment must be used as fully as possible.
The net work hours and loss hours are 740,5 hrs (69%) and 333,25
hrs(31%) respectively as in Table 10.3.5, "
- hecording to the analysis of the data obtained at the site survey, the

main causes of loss times are as follows:

due to union : 224,0 hrs { 67%)
due to ship : 102,7 hrs ( 31%)
due to weather: 3.2 hrs { 1%)
due to cthers : 3.35 hrs { 1%)

Total : 333,25 hrs (100%)

The loss time due to union is nearly two thirds of the total loss. It
is said that the details of losses due to union are the delay in work
shift, delay in time of meals, lack or unproper handling of devices,

The daily net working hours will be increased approximately up to 18

hours by reducing the above ldsses due to union.

2) In crease in a unit weight of products
The present unit Qeights of products are 10 = 12 tonnages. As the
hoisting load of multi-crane is 70 tonnage (which is possible to lift
weight to 66t excluding a hook 1oad), it is too wasteful to handle a small
weight of cargo by this crane,
Increase in weights of unit of handling cargoes is very important to
realize a high efficiency in'handling work, Some ways to make a larger

unit for handling are as follows:
a. Rod and bar products

The unit weights of these products are almest 10 tonnages., One way

is to bundle some pieces of them and to make one larger and heavier
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unit for handling. This bundling is easily conducted by wire
ropes.

b, Coil- preoduct
It is not preferable to 1ift coil by bundling like rod and bar
products, due to possible damages to coil products in handling.
This product is usually handled in one unit. The way to increase
wights of the coil is to make one heavier unit in the production
stage, Almost 30 tonnage of one coil is produced in Japan.

c. Slabk and sheet ) _
These products are usually handled by a magnet system, called
lifting magnet. Two or three pieces of these products are loaded
into ship at one time by this lifting magnet. FEmployment of the
magnet system is quite preferable for handling these products. An
example of lifting number of slabs and sheets is shown in Table

10.3.12,

Table 10.3.12 Example of Lifting Mumbers of Slabs

width _ | 1,500mm| 2,500mm |4, 000mm
6 8 6 4
8

10
thickness{12

(mm) |16
20
32
46

3
3
3
2
2
1
1

N W w5
=N W kW’

d. Work in the cargo hold
The movements of products in the cargo hold have been carried out
by fork-lift trucks, The operation of fork-lift trucks is very
difficult due to the cargo hold being narrow as compared with the
lengths of the materials,. Tt is necessary to employ fork-lift
trucks with enough capacity for the weight of cargoes.
A special type of fork-1lift trucks equipped with the lifting magnet

system is also necessary for handling slab and sheet products,
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3} Improvement of cargo handling equipment

As mentioned above, a relatively large amcunt of cargoes must be

handled by conventional ship cranes, However, ship cranes are very

inefficient and not- proper in view of safe handling of cargoes because the

net lifting load of ship cranes is limited and they need a lot of . workers

on quays and in holds. The -  following imprdvéments'of ejgquipment are

preferable in accordance with the incréase in cargoes.

=

Ce

Berth No. 1 and No,2

Although one multi-purpose crane is” set on berths No.l and No.2
after completion  of the improvement plan, another two cranes.for
handling products and scrap on.the same berths are much desirable,
because one crane is not enough in case of bréak-down and there is
enough length (355m) of wharves for three cranes. The crane in Fig.
10.3.4 will be proper for this purpose., The annual cérgo gquantity
per wharf will greatly increase compafed with the capacity of
conventional ship cranes, thus cantributing guick’ dispatch of
vessels, ‘

in adaition, the installation of.multi—purpose cranes will be
preferable in order to accommodate wvarious type of cargoes and
secure safety in cargo handling operation, Howaver, further cost
analysis will be reguired to introduce the cranes.,

Berth No,.3

As the volume of pellet becomes zero in 1995 and the age of an

unloader on berth No.3 becomes 19 years (which is over the durable

age of 17 years), it should be replaced in or before 1995 with a
multi-purpose crane like the one shown in Fig. 10.3.5.

The crane in Fig, 10.3,5 called a level luffing crane is proper for
handling longer products by hook and bulk cargoes by grab buckets,
as this crane can travel and slue and can cover a wide range of
handling works,

Belt conveyer and related facilities

Only one belt conveyer is used after the improvement plan despite
of the two unloaders on gquay-sides. Therefore, two unloaders could
not use simultaneously the belt conveyer system and this hinders
the effective cargo operation of bulk cargoes.

Emergency stock vards behind the wharves are prepared to continue
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unloading work in case of two ship calling at the same time,

In addition to this, another belt conveyer and related facilities
are more preferable to realize quick despatch of vessels, However,
the investment in these conveyer and related facilities is not
necessarily recommended because no pellet cargo is unleoaded at

STCARTSA berth in 1995,

; fhedl
. : [ A~
Machinery House
. 1 : Trully__
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=~ @i [}
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Fig.10.3.4 Example(i) of Multi-purpose Crane for Final Products, Lazaro Cardenas ///
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10,4 Short-Term Improvement Plan for Bulk Cargoes in the Port

of Manzanillo

Agricultural and mineral bulk cargoes at the Port of Manzanillo are
handled at the band B and a portion of band C areas of the inner port, It
is expected that construction of the band C area will be completed and the
area will render operational service for bulk cargo handling by 1995,

In this chapter the berth and wharf use plan and the improvement plan

of bulk cargo handling in the band B and C areas are examined.

10.4.1 Berth and wharf Use Plan

The.berth and wharf use plan of the band B and C areas is examined in
the section, including a rough consideration of the band A area. Also, the
handling of general cargoes and containerized cargoes will be examined from
the viewpoint of reasonable allocation of berth and land use in these

areas.,
{1) Fundamentals of the Berth and Wharf Use Plan
1)} Cargo volume in 1995

a, Break bulk and containerized cargoes
The forecast values and berth allotment for these cargoes are shown
in Table 10,4,1, which is based on the examined results in Chapter
5 and section 2,2.,1 in this chapter.

b. Bulk cargoes
Table 10.4.2 shows the forecast wvalue of bulk cargeoes which is
examined in section 5.6. Among the bulk cargoes passing through
the port, the imported agricultural bulks are forecast to grow
greatly over the long term because of increasing grain consumption
in Mexico, Exports of cement may also increase in the future
hecause of increased cement production in the hinterland.
As a whole, the handling volume of the import/export bulk cargoes
at the port is expected to show a considerable increase over the
long term, including the handling o©of some newly generated cargoes

to/from the hinterland.
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2)

The average vessel sizes by vessel type are assumed as shown in Table

16.4.3.

Vessel size

Table 10.4,1 Forecast Values of Break Bulk and Container Cargoes
{Port of Manzanillo) '

{Unit: 1,000 tons)

Actual Values | Forecast Value | Berth Allocation
in 1995
1988 1995 2005
Container | General
Berth Cargo
: Berth
Foreign | Containerized 163,5 632 | 1,284 600, 2 31,8
Trade Cargoes
Break Bulk 219 245 231 26,9 218.1
Cargoes
Total General 382.5 877 1,515 627.1 249,9
Carqgoes
Domestic { Total General 61,8 a0 - - 90
Trade Cargoes

Note: The total domestic geheral cargoes in 1995 are estimated

by assuming a roughly 50 % increase in the handling volume
in the year 1988,

Table 10.,4.2 Forecast Values of Bulk Cargoes
(Port of Manzanillo)

1,000 tons)

{Unit :
_ Actual Values | Forecast Values

Year in 1988 in 1995

Agricultural | Foreign - Import 434 570
Bulk Cargoes | Trade

Export 4] o]

Domestic Inward 66 80
Trade

Qutward 0 0

Mineral Bulk | Foreign Import 132 227
Cargoes Trade

Export 407 1,300

{cement) { 397 ( 900)

{Iron Ore Pellets) ( ) ( 400)

Domestic Inward 33 60
Trade

Qutward 50 4]
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Table 10.4.3 Physical Characteristics of Average Size of Vessels
and Scale of Berths.

Physical Characteristics Scale of Berths
Vessel .Type Dead Length | Width | Draught Length | Watexr
Weight ' Depth
Tonnage
General Cargoes | Foreign Trade 15,000 153 22,3 2.3 180 11
Domestic Trade 5,000 109 16.4 6.8 130 7.5
Containers Foreign Trade 20,000 177 23.4 10,0 200 12
{Mult-purpose
Vessels)
Bulk Cargoes Foreign Trade 25,000 180 25,0 10.5 210 12
other than
Cement and Domesti¢ Trade 10,000 137 19,9 8.5 160 10
Pellets
Cement : Foreign Trade 20,000 1771 23.4 10.0 200 11
Iron Ore Foreign Trade 30,000 186 27.1 10,9 220 12
Fellets

Note : i, The values basically follow the technical standards

of Japan.
ii. The length of the scale of the berths is modified from the

above standards.

3) Concession for bulk cargo handliné

As mentioned above, the Federal Government of Mexico has regently been
encouraging investments in construction and operation of port facilities by
the private sector. This systenm for bulk cargo handling in which exclusive
conceséions are awarded to the private sector is considered reasonable and
should be encouraged because bulk cargoes are characterized by a relatively
small number of consigners/consignees and large volumes of c¢arge, which
requires high cargo-handling, cargo storage and land transportation
efficiency with specialized and costly facilities/equipment, In line with
this policy, many concessions for bulk cargo handling are being given to
private companies at many ports in Mexico,

At the Port of Manzanillo, the concessions have been given or are in

the process of being evaluated as follows:
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. Concession A : Handling of agricultural bulk cargo, mainly imports
of grains

" Handling of agricultural bulk cargo, mainly imports

"

. Concession B
of grain _

. Concession C : Handling of mineral bulk cargoeés, mainly materials
for fertilizers

. Concession D : Handling of cement, mainly for export’

. Concession E : Handling of mineral bulk cargoes, mainly petrochem-

ical products
{2) Berth Use Plan

1} Physical conditions

i. Band A should be counted as two berths based on the lengths and the
sizes of calling vessels, ' _

ii, It is difficult to simultaneously moor three vessels with long
lengths at the band B berths.

i1ii,. Necessary allowance for berth length should be made.at the cbrner
of each band,

iv, General cargoes and containers should be handled at the band A
berths and berth C-1, because of their proximity to the warehouses
and open storage yards.

v. The positions of the sites scheduled to be awarded to the

concessionees should be considered for berth allocation,

2) Berth use plan
The berth use plan is shown in Fig. 10.4,1.

a. General cargoes and containers
i. According to ﬁhé results of calculations, the berth occupancy of
vessels for general cargoes is less than 40% in the case of 3
berths, Considering the utilization of bertﬁs by bulk carriers,
3 berths are allotted, giving a considerable allowance,
ii, Berths A-1, A-2 and B-1 (See Fig, 10.,4.1) are allocated for
these vessels,

iil. Multipurpose vessels are allocated to berths A-2 and C-1,
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Fig. 10.4.1 Berth Allocation Plan of. Inner Port Area

{(Port of Manzanillo : 1995)

o

iv, However, bulk carriers with long lengths will frequently occupy
berths B~2 and B-3,

Therefore it would be reasonable for berth
B-1 to be used mainly by smaller vessels,
carrying general domestic cargoes.

such as vessels
b, Bulk cargoes

&

i. Taking into consideration the scheduled site for each concession

for the handling of bulk cargoes, berth allocation is planned as
shown in Fig. 10,4,1.

ii, Iron ore pellets are allocated to berth B-2,

Two-thirds and
one—-third of agricultural bulk cargoes are allocated to berths

B-3 and ¢-1, respectively.

iii, According to the results of our calculations, the berth
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(3)

iv.

occupancy of berths B-2/B-3 and C-1/C-2 are around 40%.

Berth C-3 is reserved for the increase of bﬁlk cargoes including
newly generated cargoes, This berth gould be - used by container
vessels in the occasional cases when two vessels arrive at the
container berth, and also in the lohg term by domestic feeder

vessels as a staying berth,

Wharf Use Plaﬁ

The wharf use plan of the inner port area is shown in Fig. 10.4,1.

a. Land use plan

i,

ii,

iii.

The scheduled and prospective concession sites are éhown in Fig.
10,4.1. |
The areas behind berth C-2 and C~3 are planned for the future
concession sites,

The area between the concession sites and the berths are ﬁsed

for transit storage yards.

b. Roads and railway tracks

i.

ii.

iiie

iv,

The roads are laid out at the érea behind the bénd.c wharf.
Connection 1lines of the railway tracks to the band C guay is
laid as in Fig, 10.4,1

Two railway sidings are extended behind the concession sites.
For the marshalling of freight cars to/from the concession
storage facilities and for the loading/unloading of general
cargoes between freight cars and the planned warehouse, it is
planned that 3 more sidings will be extended to the band A
wharf,

The railway planning is deemed to require a further detailed
study including the installation of a large-scale marshalling

vard for freight-cars outside the port.

¢. Storage facilities for general cargoes and containers

i

ii,

iii,

The reguired volume of storage facilities in 1§95 is estimated
to be around 30,000 m2, which will also be approximately
sufficient for long-term demand. |
Considering the capacity of all the existing warehouses, a new
warehouse of around 8,000 ma.is required, This warehouse is
laid out near the railway track as shown in Fig. 10.4,2.

The container yards and the yards for storing general cargoes

are planned as shown in the same Fiqg,

_...520 —_



(G661 *

OTITURZURK JO 21394)
T B2IY 3JX0g ASUUT JO UeTg OSSN JIBUM Z'F"0Q1 *5Ta e “
40 S
i 0 e ..,,........ F5N0YIIUY Loy HDRAL T.ux./._ucr_eﬁ._o:.ﬁ“”_f.— fomp LRy {“\\\
SizazziTIi; _,“_. - 4.-...|\|‘|.|.||..:....||..'nn||||hn..tl...ahur.a.. .n..\
oot 02 oF L T
L SHI4S 403 B5a0uCY

A05 ¥39a] »o}.-&
'Re

W™
. kN .
e

—-b2i—




10,4.2 Improvement Plan of Bulk Cargo Handling

Although as mentioned in the previous section the coricessions for bulk
cargo handing afe'not'definite as yet, an examination of agricultpral buik
cargo handling is roughly carried out in this section with respect to these

concessions.

{1} OCutline of Facilities

Agricultural.bulk éargdes have been unloaded by ship gears and
discharged directly to trains and trucks in this port. This direct
discharge method is very efficient when all the_handiing and transporking
systems are proﬁerly functioning, and also this method has a merit of
reducing handling time,

Howeﬁer; as this system has no buffer system like storage facility to
maintain its functions, there have occasionally occurred stoppages and
delays in handling works due to shortage of trains and trucks in this port;

One way to solve this problem is to prepare a storage facility such as
shed, warehouse or silo, in or near the port. Recently private companies
have planned to construct warehouses for storing agricultural bulk cargoes,
Private companies conduct the cargo handling and storing operations by
getting concessions from the government. The concessiions and their

facilities under consideration are as shown in Table 10.4.4.

Table 10.4,4 Concessions and facilities

Concession A B

Warehouse or silo
(not fixed)

Warehousge

{width 40m x

length 70m x 2 units)
Capacity: 20,000t

Facility

Capacity: not fixed

Location Behind the berth B-3 Behind the berth B-3

Berth usage
Cargo

B-3, C-1
Maiz, sorghum

B3
Maiz, sorghum

Cargo volume

600,000t

400,000t

The lay~out of the facilities will be as shown in Fig., 10,4.3.

The agricultural cargoes are unloaded by ship gears, conveyed by quay-
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side belt conveyer and overhead conveyer, and stored in the warehouse,
Then the same cargoes are transported by underground conveyer and

dischafqed to trains and trucks.

(2) Evaluation of Storage Capacities

The storage capacity of a warehouse for the annual cargo volume of
600,000t and 400,000t under the cycle times of 15 is calculated to be
40,000t and 27,000t respectively. '

From this calculation, the planned storage capacity of Concession A i.s
said to small. It is necessary to prepare enough land transportation
vehicles in order to cover a small warehouse capacity. The wminimum

capacity of 27,000 tonnage will be needed for Concession B storage

- facility.
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{3)

Recommendations

3

Warehouse

The necessary storage capacity of the warehouse qf Concéssion A is
considered to be 40,000 toﬁnage under the .condition of 15 cycle
times., In order to discharge total cargo of 600 000t by thls
warehouse, 30 times are needed as the annual cycle times, 1In
addition, as the space utlllzatlon of storage warehouse is 70-80%,
more than 30 times in cycle will be necessary., To realize such
high cycle times, enough numbers of traine and trucks must be
guaranteed,

Quay~side belt conveyers

The quay-side belt conveyers will be of a portable type because
these .conveyers nust be moved to and from quay—-side before and
after handling works.

The less numbers of conveyers are preferable in view of smooth belt
moving work and reducing numbers of workers, In order to meet thie
requirement, longer belts are desirable, but loﬁger conveyers are
more difficult to move.

A shiftable conveyer which has a proper moving device on.the belt
girder like Fig. 10.4.4 will bhe one way to move a longer belt
conveyer effectively. .

The guay-side belt conveyers are better to be open type because

several hoppers must be set on the conveyers at various positions
of hatches of vessels.

Overhead conveyers

These conveyers located as such in cross vertically to the face
line to wharf Lransfer cargoes from quay-side bell conveyers to the
storage warehouse,

as many vehicles such as cranes, trucks and tractors pass under the
overhead conveyer, enough clearance must be made wunderneath the
same conveyer,

The conveyer strueture is preferable to be closed for prevention of
dust dispersed by wind,

Hoppers

Hoppers are the devices to receive cargoes directly from ship gears

on the guay-side belt conveyers. It is desirable to employ larger
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(b} Rotary Type

Fig.10.4.4 _Examples of Shiftable Conveyor

size hoppers in preventing spillages of grains and easy setting of
grab buckeits during carge handling operations, The size of hoppers
is usualy taken more than three times of the volume of a grab
bucket.

Larger hoppers are better to set as close to ship-side as possible
in order to make a higher cycle time and easy positioning of grab
buckets. Hoppers'must also be equipped with flow controllers in
order to prevent grain from coverflow.

Discharge eguipment . _

Loading in wagon cars causes lots of grain spillages due to
unproper discharge equipment,

The present car loading operating needs two workers in a car and
one fork-lift truck outside for moving grains from one point to
another. Aand also the actual utilization of a car space is nearly
half.

In order to reduce the spillages, to eliminate workers in a car and

to make full use of a car space, effective discharge methods must
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be employed,

Fig. 10.4.5 and 10.4.6 are the examples for this purpose, The
10.4.5 is an equipment with a rotating trimmer set at the end of a
discharge shoot, Fig, 10.4,6 is similar one with a rotating
shuttle conveyer, These trimmer and shuttle conveyers will be able

to carry grain materials into necegsary positions of wagon cars.

No DESCRIFTION
1 feeding Chute
2 Shuttle Coaveyor
3 Dutlel Chute
& Frimmar (let Conveyor)
& Wagon
Ferding feeding

£ O e

A

) R T
o {z@/; o ///

& /:&'{

Figq.10.4.5 Planning (1) of Wagen Loader

Ka DESCRIPTION
1 Feeding Chute

2 Belt Conveyor

3 Shuttle Conwzyor

4 Wagon

To—

1
3%

Fiq.10.4.6__ Planning {2} of Wagon Loader
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Chapter 11, Preliminary Design and Cost Estimate
11,1 Preliminary Design of Port of Lazaro Cardenas
11.1.1 Design Policy and Scope of Design

(1) Design Codes and Standards

In Mexico, there are no specific design codes and design manuals which
are applicable exclusively to port facilities, Design ceodes for civil and
struétural engineering are_generally used. Accordingly, the design of
marine structures such as guaywalls, revetment, etc. for Lazaro Cardenas
Port development has been carried out on the basis of Technical Standards
for Port and Harbour Facilities in Japan which are used as the basis for
port design in Japan as well as in many developing countries worldwide. In
the proéess of design, technical information and approaches now prevailing
in Mexican Pofts, most of which had been given by the Engineers in Puertos
Mexicanos during the stay of the Study Team, have been also duly considered
to réflect local conditions in design partichlarly in the interpretation of
structural properties of construction materials available on site and

various kinds of environmental conditions, including seismic disturbances,

{2} Scope of Design

Like the Manzanillo Port, the short term plan is targetted at the year
1995 and the long term plan at the year 2005, The port facilities covered
by the study include a bulk berth, a silo berth and a container berth.

1} Bulk Berth
The bulk berth, now exclusively serving the shipment of SICARTSA's
cargo, still has encugh capacity left to cater for the projected cargo
demand in future, so that no definite expansion plan has been made
vyet, The cargoe handling equipment is now building up and the
envisaged reinforcement plan is considered sufficient for the time
being. The designing for bulk herth has been concentrated on the

apron pavement and road in the port area,
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2}

3

1i.1.

(1)

Silo Berth _
As the rehabilitation work on the silo berth is under way, the design

work is limited to generél'review on the‘going plan.

Container Berth _

In the short term plan, the dpen storage yard will be modified to
accommodate an integrated container handling'SYStem; To this end, the-
pavement of the existing terminal will be upgraded and/or
rehabilitated and a container. freight station will be constructed
together with supplementary utilities works. .1In the long-texrm plan, a
300m long container berth is envisaged next to the existing general

cargo berth;
2 Design Criteria for Structural Design

Ships and Wharf Cranes Considered for Quaywall Design

The load conditions from ships and wharf ecranes which will govern the

quaywall structure design have been determined as follows:

Table 11,1.1 Design Ships and Crane

Bulk Berth Silo'Berth Container Berth
(i) Vessel Size 40,000 DWT 80,000 DWT 50,000 DWT
{ii) Berth Length . 700m 420m 286m
{(+300m in future}
{(iii) Berth Water -14,0m C,D,L. | ~11.0m - C,D,L. | ~14.0m C,D,L,
Depth
(iv) Docking Speed | 10cm/sec 10cm/sec i0cm/sec
() surcharge 4t/m2 - 3t/m2
{vi} Crane and Gantry crane Pneumatic crane |Quayside gantry
Cargo Carrier | 1,000t/h, 300t/hr x 2 crane (40')
2,132t/h Fork-1ift 40', 25°%
(2) Natural Condition
The natural condition governing the port design has been summarized as
below. Most of information has been taken from the report "X1 Reunion
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Macional de Mecania de Suelos" in 1982 and through the interview to the

technical staff of Puertos Mexicanos,

Table 11,1.2 Natural Condition

Item _ Design Criteria Remarks
(1) Soil . Sandy soil, N=20 hetween Refer to Fig. 11.1.1,
~Tm - ~17m 11,1,2
{ii) wWave Less than 0,50m
(iii) Wind 210km/h = 59m/sec
(iv) Rainfall 25 year return Refer to Appendix
' | 11,1.3

(v} Earthgquake | Seismic coefficient 0.64| Refer to Appendix
Structural ductility 2.0 11,1.4

0,64
kh = -————=0,32
2
kv = 0,0
FJEB
[L{n] T T ] T T T T T
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Fig. 11.1.1 Plan of Soil Investigation
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11.1.3 Project Components

{1) Bulk Berth

The pavement and drainage systems have been studied in the same manner
as applied for Manzanillo Port.
(2} 5ilo Berth

" No definite plan has been established yet for the future expansion of

silo berth, It is considered that thorough consideration to seismographic
force shall be taken into account in designing the rehabilitation works on
the damaged facilities,

The going rehabilitation process has been preliminarily reviewed by
the Study Team, but the information is so limited that no in~depth study on

the existing rehabilitation process has been conducted.

{3) Container Berth

Tn the short-term plan, onshore facilities of the existing wharf are
to be modernized to handle the growing numbers of containers in Lazaro
Cardenas Port., In the .long-term plan, a new container berth will be

constructed next to the general cargo berth,

1) Selection of optimum wharf structure
For the long-term plan, a new wharf is to be deﬁeloped. Since this
berth expansion area 1s on land already reclaimed, in-situ concrete
walls called "Milano Wall" which is being applied in Altamira or other
Mexican Ports, may be one alternative, In our master plan study, a
conventional wharf like open deck pier and sheet-piled structure have
also been studied, An open deck pier was finally selected following
the same structure applied in the existing general carqgo wharf of the

Lazaro Cardenas Port,
2} Description of Selected Wharf Structure
a) Expansion of 300m container berth (a long-term plan}
The foundations of the open deck pier will be made of in-situ

concrete piles of  $1,500mm and deck portion in the form of flat

slab., The flat slab beneath the container crane rails will be

~431 --



b)

)

reasonably increased in thickness and reinforced by additicnal
reinforcement.. The typical plaﬁ is shown in Fig, 11.1.3,

Expansion of 55m General Cargo Berth

The general cargo berth expansion is, structurally, the same as in
the container berth, The water depth in berth front'wi117vary_from
-12.0m to -14.0m. |

Retaining wall for open deck pier

The area behind the'open'deck pier has been already reclaimed,
The berth area will be dredged to ~12,0m~-14.0m and the dredged
area under the deck slab will be left in natural earth slope and

protected on top by the retaining wall,
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11.1.4 Onshore Work

(1)

Bulk Berth:

The major onshore works on the bulk berth will be pavements and

drainage..
1) Yard Area
a) Pavement

2)

(2)

1)

b}

The surface condition of the pavement at the bulk berth is judged
poor;‘requiring overlay works., The pavement structure will follow
the class-C specification.(See Fig, 11.1.4)

Drainage

The open ditch covered by the steel grating will be lined along the
shoreside of the open vard. The pent-up water by the open ditch
will be drained to the berth front through underground R.C, pipes

of 1,200mm—diameter.

Road

The road behind the open yard will be paved with asphalt concrete

(class-B), Pavement structure are shown in Fig, 11.1.4,

Container Berth

The main onshore works will be the yard pavement and road,

Yard Area

The existing container yard will be rehabilitated and the drainage

system will be also repaired as briefed below.

a)

Pavement

The rehabilitation of the pavement will be restricted to the reefer
zZone., The empty-—container-stacking-yard, already consolidated in
the surface soil, will be paved with the concrete pavement {class-
&) to cope with  heavy traffic from fork-lift (25 ton) and yard
chassis. The plan is shown in Fig. 11.1,5. . '

Since the area hehind the existing general cargo berth and near the

railway lines and the container freight station have been lightly
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2)

3

4)

paved, the asphalt pavement c<lass-C will be applied for
reinforcement.,

b) Drainage
The drainage system will be the same as that in other berth area, a

combination of open ditch and R.C. pipes.
Road

a) Pavement
The pavement structure will be the asphalt pavement (class—Bj.

Pavement structure are shown in Fig. 11.1.4.

Utilities
The utilities lines for the short-term plan will be limited to power

lines, which will be installed in the same manner as in the Manzanillo

Port.

Outdoor Lighting
The existing lighting system at the container yard will remain intact,
while the 1lighting facilities in the empty-container-stacking-yard

will be increased.

, = o{‘:" Asphalt Concrete oy T oizr  Asphalt Concrate ~
b4 : Conerete $lsb . ]
& Mechanically Stabilized
i Gravel
w chanically Stabilized
i Gravel W Crusher Run
o Crusher Run
‘Pavement Class-A Pavement Class-B Pavement Class-C

Fig, 11.1.4 Pavement Structure
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Notes
Pavement

Zone "A"

Zone "BY

Zone "C"
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Fig., 11,1,5 Plan of Pavement Zone
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