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INTRODUCTION

Trade has had a lot of impact on architecture, it gives architects alternative materials other than the
local materials, for example, concrete and steel made skyscrapers possible to be constructed from
nowhere in a dessert, trade also brought cultural exchanges that resulted in foreign-styled building
existing in a different culture, such as the Chinatown in New York. Maritime trade is a transporta-
tion method of trading overseas to reduce cost, it has crucial role in the exchanging global goods,
therefore the importance of how port facilitate maritime trade should be highlighted in the history of
trade and architecture, in this essay, | will talk about how maritime trade transformed the architec-
ture design of ports.

Maritime trade is essentially complying with the most basic actions, loading, shipping, unloading,
storing, to facilitate those actions, a typology of architecture? design port has been universally

created and accepted to facilitate maritime trading. A few characteristics of port including having
enclosed docks with lock gates to mitigate the effect of tidal variations, docks and Jetties were
constructed allowing docking of vessels?®, and cranes were introduced to unload heavy goods from
the ship.

2:Typology in architecture: A set of characteristics and feathers that makes a building and urban spaces identifiable, those characteristics are usu-
ally decided by the function of the building and spaces shaped by external influences like climate, art, culture, politics, materials, and technology,
resulted in the uniqueness of the building in ways of construction, materials, forms, ornamentations and spatial configurations of a building or
structure.

3:Vessel: Generally, a water vessel widely refers to any watercraft that navigates the water bodies, therefore, according to this definition, a vessel
would include all such machines, from boats to large ships.
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To give a better picture of how maritime trade transformed the architecture design of port, it is
necessary to understand the theory pushing this change, looking back at some of the historical ex-
amples like the EIC (English East India Company *) In the early seventeen centuries, driven by the
huge profit of maritime trading, the problem of “how to trade fast? How can | save time, how can |
make my shipping more efficient” became questions to many merchants. Other than the building
faster ships, the efficiency of port should also be a consideration, and that is the reasoning behind
the change in architecture, when the port can’t facilitate more maritime trading, it creates conges-
tion and results in merchants losing money, and from the perspective of port governor, it reduces
the tariff income. All of these constitute demands of improving ports to increase capacity of port
facilitate maritime trade, it is a positive-reinforcement situation, saying in a simple word: “trade
makes money and then more money means better port, and which makes more efficiency in trad-
ing thus making more money by the end.”
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METHODOLOGY

This essay will discuss how the architecture of ports improved the efficiency of maritime trade

by adapting artificial designs, my methodology is to us secondary sources from mainly JSTOR?,
some articles from websites, some information from books. My essay are constructed by two main
parts, modernization of ports to support more trade, and containerization of ports to adapt to the
intermodalism in maritime trading, first, | will investigate a case study about the modernization of
Port Calcutta in British Raj under the management of British Power, then | will look at the impact of
containerization on architecture design of ports, supported by case studies of the container port of
Los Angeles, and by the end | will constitute all my arguments to form an answer to the research
question.
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MODERNIZATION OF THE PORT OF CALCUTTA

In the late nineteenth and twentieth centuries, Calcutta(Kolkata) was not only the capital of the
British Raj, but it was also the centre of trade, manufacture, and commerce, located at the bank of
Hooghly River, the port of Calcutta functioned as a gateway of Indian region to the world, the Cal-
cutta port commissioner oversaw the need to facilitate more maritime trade, decided to invest into
the modernization of the port, particularly in the construction of several jetties, sheds, and crane.
In this chapter | will discuss how maritime trade transformed the architectural design of the port
through modernization.

Before the modernization, The Hooghly River
had a narrow channel, the banks were too shal-
low to dock, and ships had to anchor their ships
in the middle of the river, therefore labours had
to sail out with small vessels and then load

and unload mid-stream (Figure 2.1)°, which is
dangerous and difficult, boatman often crash-
es into other vessels, unfortunately, it was the
only solution at the time. To solve this problem
modernization began with the idea of the con-
struction of a few jetties, jetties were wooden
platforms on the river, therefore labours could
load/unload general goods on the jetty. In total
the construction of 4 jetties with cranes and
sheds was completed by October 1869, which
soon made the unloading process safer and
more efficient,” traders started using the jetties
as soon as they were installed (Figure 2.2)3.

(Figure 2.2) Left, A view of
newly built jetties

As a direct result of modernization, according to the Calcutta Port Trust’s records, the total quan-
tity of maritime trade had quadrable from 52 ships with 48000 tons to 143 ships with 222000 tons
between 1871 — 1872.° The traffic had greatly improved compared to before, the modernization
process hasn't finished yet at this point, new sheds were constructed, and the T-shaped jetty was
extended with plans for the eventual construction of a single jetty extending through the port's
length 4 more jetties were constructed, more advanced machinery was equipped, for example, old-
steam powered cranes were replaced by hydraulic crane, in at least 3 jetties, shippers are capable
or move cargoes directly from the vessel into the sheds without it touching the ground, for loading/
unloading, all of this constituted a significant change from_the old cumbersome method.' Over
the course of the 1870s, maritime trade expanded at a steady pace, for example, during the phase
between 1879 — 1880, a total of 192 ships used the jetties compared to 143 ships in 1872.
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The impact of the modernization of port Calcutta can also be seen in the amount of labour em-
ployed, according to the Calcutta port commissioners' proceedings in 1871." which suggest that
the Calcutta port trust employers brought additional labourer to help the regular workload, which
indicates the increase in maritime trade as more work needed to be done.

Under the supervision and management of port commissioners'?, for the reasoning of the improve-
ment of the port and advancement of trade, various works were taken between 1870 and 1900. 8
jetties were built, 27 hydraulic cranes and 34 mechanical cranes were installed, a few specialized
structures were constructed in Calcutta for the service of trading; a Petroleum Wharf was built at
Budge Budge, which was established in 1886 for storage of all petroleum; A tea warehouse was
built near the port in 1887, it affords accommodation for the storage, sampling, and sale of tea
before it is shipped out. One of the most important constructions was the new coal yard at Shali-
mar which provides space to bunker coal, coal business was a big part of trading in Calcutta with
the shipment of about 1.5 million tons per year." Another important project was a specific export
focus dockyard, Kidderpore dock was built corresponding to the increase of export as the increase
of maritime business kept booming. The dock is in the Kidderpore district,(Figure 2.3) construction
finished in 1892 and began providing facilities for general exports and coal.
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Figure(2.3) maps of a few labelled port infrastructures, made on Adobe illustrator.
Port of Calcutta

12: Calcutta Port commissioner originally consisted with 12 commissioners (including a chairman and a vice-chairman), who were appointed by
the provincial government.
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Corresponding to the increase of maritime trade, the indirect effect of demanding better provision
of infrastructure to support logistics grew into an issue, railway connection was a good solution

to this problem, so in 1876, referencing to the map above (Figure 2.3), a line of railway was con-
structed connecting jetties at Calcutta port to the Easter Bengal state railway at Chitpore, the
Howrah-Shalimar branch was constructed in 1883, enabling goods to be delivered from railway
into boats at any point on the wharf on the Howrah foreshore. In 1885 the main line between Chit-
pore and jetties was extended south to the kidderpore docks to shorten the time_transferring goods

between different ports.'

(Figure 2.4)1903, Hooghly River, Port of Calcutta’

A brief summary, driven by the huge trading need, the modernization improved maritime efficien-
cy by changing the architectural design of the Calcutta port, mainly in the way of construction of
jetties, cranes, specialized facilities, and new docks. A huge infrastructure investment was also
needed to accommodate logistic needs from the enormous expansion of trading.

Page:6



CONTAINERIZATION OF THE PORT OF
LOS ANGELES

By the end of the 1980s, with the
increase in demand for global trade,
people started to revolutionize the
method of trading, an efficient method
of transportation has been developed,
Intermodelism, it comprises the differ-
ent means of transportation, including
air, road, sea, rail and pipelines.'®

in maritime trade, general cargoes
were loaded/unloaded individually,

but during this process involves se-
ries of unnecessary movement, which
makes the process costly to transfer
goods parcel-by-parcel, but with the
introduction of containerization, it has
greatly reduced cost by putting numer-
ous parcels into one unit, a container,
moreover, the containerization can be
integrated into the intermodal transpor-
tation system, as they can be loaded
on trains or trucks from the ship seam-

lessly."

Before the containerization, break-bulk vessels '° used to dock at jetties, and general cargo was
loaded and unloaded from the ship with the cargoes on the pier, then cargo was stored in ware-
houses. Since containerships have no cranes aboard, ports aspiring to become container ports
had to become more capital intensive, which means that not only need to invest in dockyards,

but also in other types of mobile and infrastructure. Few changes in container ports can be found,
jetties were eliminated, and berths were redesigned so containerships can be docked parallel to
berth for easier loading/unloading by dockside cranes. Warehouses were removed, containers
stacked upon each other, and stored in the open air, some containers were stored directly onto the
truck chassis or trains to optimize efficiency.?

19: A Break Bulk Vessel is a ship that transports goods in packaged form. These goods are not containerized and are not carried in bulk.
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Containerization has greatly improved maritime trading efficiency, resulted in a massive expansion
of containerized seaborne trading, for the 1980-96 period, international containerized seaborne
trade increased 433%, from 36.4 million TEUs?' in 1980 to 157.6 million in 1996 TEUs?. In 2021
an estimated 90% of the world trade moves in containers.??

Many ports foresee the trend of containerization in maritime trade around the end of 1980, port
design looks up to facilitate container ships and infrastructure installation. Constructions of con-
tainer ports started at different places across the world, one of the examples is the port of Los
Angeles, the development of Seaside container terminal was one of the USA’s largest and most
modern container handling facilities when completed in 1981, this 21 million $ project include 129
acres (522044 m?) with 4,000 feet (1219.2m) of concrete wharf served with 6 container cranes, to
accommodate bigger and heavier ships, the water depth at the Seaside container terminal were
much deeper compared to the old port, 51 feet (12.8m) and 35 feet (10.6m) relatively speaking.?* It
was the largest single contiguous container terminal on the pacific coast, within the terminal it has
over 87 acres (352076m?) of container storage area, which can hold 18,000 containers and would
be able to facilitate an average of 2.5 million tons of cargo annually.?®

(Figure 3.2) Port of Los Angeles 2009 September 2

year . container counts (1:3;;249 growt:Iv/::mpare to previous year Ever _since the_construc_tion O_f
1982 606.189 27% Seaside container terminals in
1983 733,979 1% 1981, the capacity of facilitating
1984 908,417 24% containerships has increased
1985 1103722 21% significantly, 463% in 15 years,
1986 1,329,649 20% an average of impressively
1987 1,579,629 19% 11% growth per year. (Figure
1988 1,652,066 5% 3.3)

1989 2,056,626 24%
1990 2,116,410 3%
1991 2,039,165 -4%
1992 2,289,271 12%
1993 2,318,920 1%
1994 2,518,619 9%
1995 2,555,206 1%
1996 2,683,026 5%
total increase in growth in 15 years 463%

(Figure 3.3)Those data were collected from official releases® of the port of Los Angeles, and were
calculated and processed on Microsoft Excel,

21: TEU or a Twenty-Foot Equivalent Unit is a widely used unit of measurement in the shipping business. (1 TEU=20ft x 8 ft x 8 ft volume of
goods, roughly 36m°*)
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Modern container ports require enormous transportation infrastructure investments, as container-
ships grow larger and larger, fewer and fewer ports can facilitate large containership, railroads are
being heavily relied on to distribute containers inland, and sometimes logistic issues may occur to
ports. In 1997, the state of California had a backlog of 3,000 containers, in the port of Los Ange-
les, the containers experienced delays of up to days to weeks, the shortage of rail capacity also
affected port productivity and expenditure, it caused the port using 30-35% more labour forces for
stacking excessive containers.? Between the 1996-2000 period, US ports planned more than $6
Billion in capital spending, 80% of which goes to the 10 largest ports in the US at the time. The
port of Los Angeles plans to spend $1.33 Billion, as an indirect result of expansion in maritime
trade, more than $200 million was spent on basic highway-rail grade separations.? like freight rail
line (Alameda corridor®)* (Figure 3.4) which connects the port of Los Angeles and Long-Beach.

(Figure 3.4) Alameda corridor®

To wrap up this chapter, with the help of technology development and a new mode of trading inter-
modalism being practiced, containerization rise to the global stage and led to the change in archi-

tecture design of ports, in ways where the dimension of ports needs to increase ever than before,

different facilities for functioning and maintenance of ports, it also requires a strong logistic system
to support the efficiency of ports.

CONCLUSION

In conclusion, based on the research around the question of how maritime trade transformed the
architecture design of ports, with assistance from case studies to support my argument, that the
research question has been answered, the architecture design of ports was changed in ways of
expanding dimensions of ports to generate more capacities serving more maritime trade; as works
of loading and unloading cargoes getting more and more complicated and technical orientated,
installation of advanced machinery and structures was necessary to facilitate the functionality of
ports, and finally the indirect improvements on infrastructure investment were made to support
the need to handle more logistic services. It is important to address that changes in port design
couldn’t be made if there wasn’t any economic benefit, as quoted in a study: “but the e East India
Company, a trading concern whose motive was profit rather than glory, was extremely parsimoni-
ous and discouraged any expense that did not bring immediate dividends.”3
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The essence of my study towards wider width in the topic of port design and trade, so it does not
support deep analysis of relationships between port designs with a specific maritime trading strat-
egy, my research question answer can only briefly be used to give a general explanation of how
maritime trade affected port design, but it cannot be used as a theory to predict port designs under
influences of maritime trade, as the following reasoning stands: The unpredictable technological
advancement may change port completely, ports might not even exist in the future; regional and
geographical differences are huge; additionally speaking, geopolitical changes also play a vital role
on global trade strategy.
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(Figure 3.5) Exponential Moving Average (EMA)*

Therefore, suggestions of future researches on the topic of trade and port design are given, as
technological advancement grew exponentially as it comes to the 21st century, its impact on busi-
ness mode and trading strategies is vital, so how technology affects port design might be a great
topic; this topic can go deeper into specific port, for example, the port of Amsterdam have expe-
rienced diverse trading strategies and technological improvements, specific studies on one port
will give more context, and usefully toward future researches; we can also look at trade and port
designs in other perspectives, like political changes, business strategies, and strategic materials
(rare earth, petroleum, and LNG).
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