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Abstract 
With the rapid development of cruise tourism, traditional passenger ports or modern 
cruise ports have put forward higher requirements for the technical level and 
performance parameters of passenger boarding bridges, the ship connection process 
and application scenarios of several typical boarding bridges based on explaining the 
technical advantages of passenger boarding bridges were focused on in this paper and 
the application characteristics of cruise passenger boarding bridges were summarized. 
besides, references for the planning and construction of cruise wharf and the selection 
of process equipment were provided. Finally, the development trend of passenger 
boarding bridges in the future were analyzed, and the epidemic prevention measures 
related to the boarding bridges was introduced. 
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1. Introduction 

The passenger boarding bridge is a kind of indispensable equipment for cruise terminals. It can 
connect the ship and the waiting hall, forming a comfortable and convenient walking passage for 
passengers to get on and off the ship. the passenger boarding bridge is not only a tool for the port to 
provide services, but also a medium for communication with passengers, which determines first 
impressions when passengers visit, which also provide a comfortable experience before setting off. 
Therefore, the technical level of the passenger boarding bridge is also an important index to measure 
the service level of the port. Inland river and lake ferry terminals, strait and cargo passenger Ro-Ro 
passenger terminals, cruise home ports and cruise affiliation terminal, etc., all need to be equipped 
with professional passenger boarding bridges [1,2]. 

 

 
Fig. 1 The passenger boarding bridge in the cruise terminal 
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There are many types and forms of passenger boarding bridges at home and abroad, and their 
technical performance and scope of application are different. Although they have their own 
characteristics, they are inseparable from their service attributes. At first, passenger ships in the 
traditional passenger transport industry only took transportation as their main function, but the rise of 
cruise tourism brought the service idea of luxury cruise ships, coupled with the prosperity of river 
and island tours, people's demands for travel comfort, satisfaction and well-being are getting stronger. 
Furthermore, new and higher requirements were put forward for the boarding bridge in superior 
performance, convenient pass, attentive service and security. 

In this paper, the ship connection process and application scenarios of several typical boarding bridges 
based on explaining the technical advantages of passenger boarding bridges were focused on in this 
paper and the application characteristics of cruise passenger boarding bridges were summarized. 
besides, references for the planning and construction of cruise wharf and the selection of process 
equipment were provided. Finally, the development trend of passenger boarding bridges in the future 
were analyzed, and the epidemic prevention measures related to the boarding bridges was introduced. 

2. The Technical Characteristics of Boarding Bridge 

The passenger boarding bridge can provide the ship connection passage of the dynamic service with 
the whole process. the boarding bridge controls the up and down, front and rear movements of the 
ship connection opening, and the mechanisms that realize the connection with the hatch of the 
passenger and cargo Ro-Ro ship are the vertical lifting mechanism, the walking mechanism, the 
pitching of the ship connection channel, the expansion and contraction mechanism and the turnover 
mechanism of the ferry plate, they are required to be simple and practical by mature technology 
application.  the technical characteristics are shown as follows: 

2.1 The Overall Performance of the Boarding Bridge is Safe and Reliable. 

Passenger boarding bridges are mostly used in coastal areas, islands or inland rivers, harsh climates 
such as humidity, salt fog, typhoons, and waves all year round, therefore, the structural design of 
boarding bridges should be reasonable and reliable, and anchoring and windproof design should be 
considered, which can effectively enhance the stability of the whole machine, and can fully adapt to 
the bad working conditions along the river and the coast [3,4]. 

2.2 The Structure Is Simple and Elegant. 

Passenger boarding bridges generally adopt a new type of structure, usually, one fixed end and one 
movable end is used to meet the connection and unloading requirements of different ships, they are 
suitable for large, medium and small cruise terminals and passenger & cargo Ro-Ro transportation. 
One section of the expansion and contraction channel along the shore is connected with the fixed 
gallery, and the other end is connected with the door frame lifting platform, the expansion and 
contraction of the shore channel and the movement of the ship connection channel are realized 
through the movement of the door frame. 

2.3 The Lifting Drive Mechanism is Stable, the Self-locking Function and Synchronization are 
Reliable 

The lifting mechanism should be safe and reliable, it would be better to adopt double mechanical and 
electrical self-locking, it can ensure that the lifting action of the passenger passage has stable brake, 
which ensure the boarding bridgw safe and reliable. 
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Fig. 2 double self-locking lifting mechanism 

 

 
Fig. 3 the windproof anchoring system coping with strong gust and typhoon 

2.4 The Walking Mechanism has Strong Bearing Capacity and Reliable Windproof Capacity 

When adapting to the anchoring of different ship types and the ships are making shore adjustments 
in the ship connection process, the passenger boarding bridge needs to walk along the shore. The 
walking should be no deviation, and the bearing capacity of the walking mechanism should be strong; 
according to the requirements of anti-gust and anti-typhoon, electric iron wedges, anchoring 
mechanisms and windproof cables should be equipped, no matter under the working wind or anti-
typhoon conditions, the anchoring and windproof capacity should be safe and reliable [5,6]. 

2.5 The Corridor has Good Landscape and Can Provide Comfortable Service for Passengers. 

The corridor can adopt fully enclosed glass structure or open structures with roofs. The former 
structure is elegant, which can highlight the modern atmosphere. In the fully enclosed glass structure, 
the good air-conditioning system can be supplemented,  and is mostly used in large cruise terminals; 
the latter structure is economical and environmentally friendly, passengers have a good view of the 
landscape, the roof design ensures that passengers can get on and off the ship in a relatively 
comfortable environment regardless of different weather; the open structure is suitable for passenger 
& cargo Ro-Ro terminal; in addition, it is suitable for areas with strong wind, and can withstand bad 
weather conditions due to lower impact of wind load. 

 

 
Fig. 4 wall passenger passage with fully enclosed glass curtain 
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Fig. 5 open passenger passage with membrane structure roof 

2.6 The Servo Mechanism Connecting the Ship is Equipped with Six Degrees of Freedom to 
have better Adaptability to the Ship. 

The ship connection ferry board should have up and down, left and right servo mechanisms. the ship 
connection ferry board can automatically follow the height change of the ship's hatch. thus, the work 
intensity of the operator is greatly reduced, and it is equipped with the manual emergency device. The 
ship connection ferry board will extend when it connects the ship. And the ferry board will retracted 
when it doesn’t connect the ship; after retraction, it can be completely placed in the ship connection 
channel so as to avoid adverse effects on the anchoring of ships [7,8]. 
 

 
Fig. 6 ship connection ferry board automatically adapt to servo ship connection 

2.7 High Automation, Easy and Reliable Operation are Integrated in the Passenger Boarding 
Bridge 

The boarding bridge is automatically integrated and controlled, and all operations can be centrally 
controlled on the turning channel console or remotely operated through the central control; it is simple 
and convenient to dock and separate from the ship, automatic connection can be achieved through 
image recognition and machine learning. The fault automatic monitoring, diagnosis and protection 
system are convenient for troubleshooting and maintenance to the greatest extent. 
 

 
Fig. 7 automatic integrated control of the complete machine, automatic fault monitoring and 

diagnosis 
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3. Development Trend of Boarding Bridges 

3.1 Development Towards Intelligence 

The construction of automated container terminals has greatly promoted the automation process in 
the port and shipping field. Unlike the automated container terminals, the production equipment of 
the cruise terminals is relatively simple, the number and types of equipment involved are few, and 
the volume of intelligent transformation is relatively small. However, the cruise terminals are the 
direct window of China's external services. The intelligence of the cruise terminals can not only 
improve the intelligence level of the terminal, but also provide more thoughtful services for cruise 
passengers and show the style of the terminal. 

With the development of automation technology, boarding bridges will be further applied mainly in 
remote control technologies such as automatic identification and connection of hatches, automatic 
anchoring, and operation status monitoring. 

3.2 Development in the Direction of Energy Conservation and Environmental Protection 

The mechanisms that consume more energy in the boarding bridge are the lifting mechanism and the 
walking mechanism, the technologies driven by lithium batteries have been maturely applied in the 
port machinery, which can be used for reference and transformation, replace cable power supply with 
fixed point centralized charging; other emergency lighting, alarm indication, etc. can consider 
photovoltaic energy, the large-area top-level structure of the passenger passage can be utilized to 
further reduce power consumption. 

3.3 Coordination with other Operating Equipment at the Terminal 

The service for cruise ships is a system service including docking, departure and anchoring, passenger 
embarking and disembarking, baggage operation and sorting, customs clearance service, ship material 
supply, garbage disposal, etc., and s overall solution is demanded in cruise terminals. Services 
towards passengers and ships should be unified and coordinated, bridge connection operations should 
match passenger baggage operations, and ship-shore coordination should get better technical support 
to provide more efficient and better services. 

3.4 More Business Display Needs are Required. 

As the first layer of connection between ship and shore, the boarding bridges should bring the value 
of commercial inbound marketing into full play. In addition to the realization of basic passenger 
passing function, the boarding bridge should also be given more commercial display functions such 
as commercial advertising, landscape photography, cultural publicity, tourist souvenir retail, etc., this 
can help to expand its lower-level functional attributes, and can provide more added value for owners. 

3.5 New Requirements under Epidemic Prevention 

As the connection with the first or last level of the cruise ship, under the current epidemic situation, 
the passenger boarding bridge should use the ship connection platform and passenger passage to 
upgrade functions such as automatic temperature measurement, personnel disinfection, isolation and 
diversion, and create favorable conditions for the industry to resume operations in the next step. 

4. Conclusion 

The passenger boarding bridge has gradually transformed from the traditional way to the modern way. 
In the traditional way, passengers embark and disembark from the ground via boarding stairs and 
passenger elevators.in the modern way, passengers can embark and disembark ships from the waiting 
hall through the lifting channel. Thus, barrier-free, all-weather boarding bridges are more and more 
widely applied in cruise terminals. With the development of science and technology, automation and 
intelligence will become one of the development highlights of boarding bridges. At present, under 
the background of the epidemic, if the boarding bridges do not put into operation for a long time, the 
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maintenance of the equipment should be strengthened to prepare for the recovery of the cruise 
economy. 
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