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Abstract: With the development of our social economy and the advancement of urbanization, China's
urban traffic demand continuesto grow rapidly, more and more cities are affected by the traffic jam. In
order to solve the urban traffic problem fundamentally, many cities are embarking on the construction
of rail trangit. With the encryption of the urban rail transit network, the design problem of the transfer
station is becoming more and more important to the designers. The Liuting airport station needs to
reserve the forward transfer node and connect with the large public transport system, and its design is
typical. How to deal with the influence of the transfer relationship, the construction sequence and the
surrounding environment of the large passenger flow station is the key problem in this station. This
project cases have certain reference significance for similar projects.

Project overview

Qingdao metro line 1 has atotal length of 59.941 km, all of which are underground, and the line rises
from Huangdao, and passes through the main city of Qingdao and ends at Dongguozhuang of
Chengyang. There are 39 stations, all of which are underground stations, including 12 transfer stations.
Qingdao metro line 1 is the north-south backbone line for the connection of Huangdao district, the
central district of Qingdao city and Chengyang district, connecting some important transportation
junction, such as the raillway station, the north railway station, the liuting international airport,
Huangdao bus station, the north bus station and so on. It is transferred to 11 lines, forming a line
network interconnection and resource sharing. It isalso the only rail transit link between Huangdao and
central urban areas in the recent line network.

Research on Liuting airport station program

Station overview

Sation position
Liuting airport station is the 34th station of Qingdao metro line 1. The station is located in the east of
the airport parking lot, and the southeast of the intersection of Xinzheng Road and Minhang Road. It is
arranged in the north-South and transferred to the forward line 10.
Underground pipelines
There are less pipelines laid out in Xinzheng Road, mainly for street lamps, water supply and optical
fiber. The location of stationsis mainly for green space planning, and the main body and the subsidiary
part are not affected by pipelines.
Traffic condition

Xinzheng Road: On the south side of the intersection, the road is two-way six-lane, the total width of
which is24m. The road on the north side is two-way four-lane and the total width is 14m. The traffic
volume of Xinzheng Road islarge, both sides are mainly the office buildings related to the airport, and
the planning is basically realized.

Minhang Road: The road is two-way four-lane and the total width is 14m. The traffic volume is
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large, and the planning is basically realized.
The construction of ground and underground
The southwest of Xinzheng Road and Minhang Road intersection is the international terminal parking
lot, with a basement and underground parking lot for pile foundation, the depth of which is 15m, its
south side is the domestic terminal parking lot. The airport terminal is located in the west side of the
parking lot. The southeast of theintersection isthe landscape of small hills, lush trees, and its south side
isthe airport fire pool. From the east to the west, the northeast of the intersection is the airport office,
the East Airlines comprehensive building; and the northwest is the Civil Aviation Administration of
Qingdao, the airport police station, border office etc...

Land planning
The transportation and land planning near the airport has been basically realized, and the surrounding
planning is mainly green space, public transportation, commercial and administrative office. According
to the planning of the development research of Qingdao Airport Economic Zone, Qingdao Liuting
International Airport will berelocated in recent years, and the old site will be changed into commercial
land.
Analysis of environmental characteristics

(2)According to the planning data, after the relocation of the airport, the terminal building may be
changed into commercial, with alarger passenger flow. The north sideis arelatively concentrated area
of officeland, and the passenger flow is equally large. The selection of station position should also take
into account the future passenger flow of the airport and the north of Minhang Road.

(2)The front and rear of the station is affected by airport terminal, underground parking lot and
nearby buildings, and the line position isrelatively limited, especially in the north end, which is set with
curves.

(3)Minhang Road and Xinzheng Road are the main roads to enter and exit the airport, with large
traffic and heavy volume. So in order to avoid traffic impact, during subway construction, traffic can
not be blocked or lanes can not be reduced. On both sides of the road, the buildings are dense and the
roads do not have the conditions for traffic guidance and reform.

(4)Theairport parking spaceistense, so the station implementation should avoid the big impact on
the airport parking lot.

(5)Inthe north side, the buildings are dense, and the scaleislarge, and the conditions of the land use
aretense.

(6)During the construction period, the airport parking lot will operate as usua with the one-way,
and the surface traffic should make an overall planning, keep the original traffic flow line at the entrance
and exit of the parking lot and minimize the impact of the ground traffic.

(7)According to geologica survey, the southeast of the intersection is covered the landscape of
small hills, lush trees. If the station is set here, the vegetation should be moved in time according to
seasonal orders, and the hill is put slope according to the construction requirements and the enclosure
range.

(8 Theforward line 10 isattributable to long term planning and line requirements, which can only be
laid dong Minhang Road.

Selection of station position

The selection of subway station position need to fully take into account the recent passenger flow and
long-term commercial passenger flow. Xinzheng Road and Minhang Road is the main road around
Liuting airport station. On both sides of Minhang Road and the north side of Xinzheng Road, the
density of commercial buildings and office buildingsis high, so fromthe airport parking lot to the north
of Minhang Road, and southeast of the intersection which has good implementation conditions should
be required to study. According to the divison of station service scope, we can get two positions:
airport domestic terminal parking lot program, Minhang Road and Xinzheng Road intersection
program. Two station positions are compared as follows.
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Table 1 Station position comparison

Program

Content

Airport domestic terminal parking lot
program

Minhang Road and Xinzheng Road intersection
program

Program
description

The dation is located under the airport
domestic terminal parking lot. The forward
line 10 is set up east-west along the Minhang
Road, in the east of the intersection of
Minhang Road and Xinzheng Road.

The station is located in the southeast of the
intersection, the east side of the airport parking
lot, with the north-south direction. The forward
Line 10 station is set up east-west aong the
Minhang Road, basically intersected with line

General
layout

Forward station
ofline 10

Passenger
flow
attraction

capacity

The station can attract the recent passenger
flow and long-term commercial passenger
flow of theairport, but it'sless attractive to the
passenger flow of Xinzheng Road.

The station can attract the passenger flow
around Xinzheng Road, and take into account
the recent passenger flow of the airport. The
station needs to reserve the entrance and exit of
the airport terminal during construction, so as
to attract the airport forward business traffic.

Transfer

Itisfar away from theforwardline 10, and the
transfer isinconvenient.

Cross, T type, L type and other transfer modes
can be realized with the station of the forward
Line 10. Thetransfer is more convenient.

Site
conditions

Parking Spaces are tense and the condition is
poor.

The station is mainly located in the landscape
hill and the green area of parking lot. The site
conditions are very good.

The ground
traffic
organization

No need

During the construction period, only theroad at
the entrance of the parking lot will be removed.

Impact on
parking lots

It has great influence on the operation of
domestic and international parking lots.

Only partial of the entrance of the domestic
parking lot needs to be adjusted.

Comprehens
ve evaluation

Poor

Good

According to the previous analysis, although airport domestic terminal parking lot program can

attract the recent passenger flow and long-term commercial passenger flow of the airport, but the
program has great impact on the arport operation, and the site conditions are tense, the
implementation is poor, and the station position is far away from the forward line 10, and the transfer is
inconvenient. Therefore, Minhang Road and Xinzheng Road intersection program is more reasonable
and the comprehensive evaluation is better. Then we can do further research on the intersection

program.

Selection of station design scheme

Through the research and analysis, three schemes of the intersection program are selected to do further

research.
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Scheme 1: The recent station of line 1isset at the landscape hill and the green area of parking lot at
southeast of the intersection, the forward station is set at the east side of the intersection, transfer by

double channdl.

Scheme 2: Therecent station of line 1 astride the intersection of Minhang Road and Xinzheng Road,
the forward station is set at the east side of the intersection, transfer by T node.
Scheme 3: The recent station of line 1isset at the landscape hill and the green area of parking lot at
southeast of theintersection, the forward station is set at the west side of the intersection, transfer by T

node.

Theimplementation of Scheme 3 will break the pile on the approach viaduct from the intersection to
the terminal, so itsimplementation is poor. Therefore, further comparison is made between scheme 1

and scheme 2(see table 2).

Bcheme

Content

Scheme 1

Statian positonand scheme

The fecent st is 52t up undsr the
landscape hill at soothezst of the
imersection, tramsfer by douhls
channe]l The s@tiom of line 1 is an
nndersround twolevel isknd stafion,
which is s=t up on the top. The station

The secent s@fion astride the inersection,
the forwasd station is s=t at the =zst side of
the inefsectim, transfer by T node The
stationaf line 1 45 an nndereround twno-level
isknd station, which is s=t up on the top

description af line 10 is an undereronnd three-level | The stafion of line 19 is an undersronnd
island station, which is s=t up on the | theeslevelishnd setion, which is setup on
below. The transfer nods isreserved for | the below. The transfer nods is reserved for
the forward staion by the secemt | the forwasd swtion by the recent station
sEtion
3 e e
Gremeral layout i A Illu
d
e )|
i i : E -4
L o)

Station Style

The f=cant stafion is 2 dooble-layer
three span rectansmlar structuse, the
phtform width is 13m, the forward
setim i5 threslayer three spam
rectansnlar stroctgs, the phtform
widthis 13m

The gecent station is 2 donble-laver thres
span fectanmnla smooture, the phiform
width is 13m, wansfer nodes are thres-layer
three span sectansmlar stroctuses. The
forward station is three-layer three span
fectanmla stmctoge, the phtform wridth is
13m

Transfer mads

Diouble channs] transfer

T node transfer

Consmuction method Open-Cut construction, less risk Open-Cntconstruction, lessrisk
{1The transfer mads is well matched
with the chaacteristics of passenssr . e e ) .
flaw, and the transfer shility is large :l'nla =T;]T“'i_5} has 2 good attraction of
Advanizes {2fThe stafion reservation project is ]I'J-I-_uangar ﬂ“_ i =
= small and only the tramsfer chammel | (2)The tramsferds convenient, with the share
P ol N— transfer distance, and the transfer fanciion is
i e batizr
{3The road and parking lot a= not
raquired during the constmotion periad
{1)The fransfer passemew  flow  is
concentraed at one side ofthe station, and
the transfer is organizad by the stafionhall
Anzlyis . {(2)Far the racent stafion, e zmount of
(Ut o saton s e 197 | eyt msevationis sy oz
slshth lareer {3)Tha foroard stafion ds thees lavers and
Diszdvamtzss {2)This scheme can not folly taks inio I]H \'uhm:a1.; ;h_zhﬂ}']afgar. )
= scoountthe passenser flow afthenorth | (%)TR2 station platform is requized fo
zid= of Minhzn=FRozd reserve the transfer nods, and it will affect
(3Ths framsfer is smooth, but the | 1B 1Zyout of the recent staton and the
a.i;:Ta'EL'J‘ii]i,JLH S ) ~ | designismorz complex
) h {3)Curins the constmotion periad, Minhang
Road and Xinzheng Foad will be aconpied,
and the traffic and parkins laot can be
affected, and the implementtion is poa

In summary, athough scheme 1 can not fully take into account the passenger flow of the north side of
Minhang Road , the transfer distance is long, but the construction does not occupy the road and
parking lot, the implementation is good, and taking into account the Line 10 for long-term planning

862



£

ATLANTIS

PRESS Advances in Engineering Research, volume 163

line, there are some uncertainties, this scheme can avoid long-term quantities, the design of the forward
station will be more flexible, so scheme 1 has comprehensive advantages. Scheme 2 has better
attraction of passenger flow, and better transfer function with line 10. However, during the
construction period, Minhang Road and Xinzheng Road will be occupied, and the traffic and parking
lot can be affected, and its implementation is poor. In a comprehensive comparison, scheme 1 has an
obvious advantage. Therefore, scheme 1 is taken as a recommendation plan.

Conclusions

Urban rail transit isa highly comprehensive and complicated huge system engineering, its construction
should be considered various factors such as city planning, transport interchange, landscape building,
residents of commercial traffic distribution, the construction cost and so on, and should coordinate and
comprehensive analysis of the factors to get optimal solution.

(2)Urban planning is the guide. The station will be built mainly for the service of the arport
passenger flow. According to the planning data, the airport will be relocated, the airport terminal is
subject to new functional adjustment and more likely to be commercialized. Therefore, the choice of
station position needsto take account of the recent airport operation and long-term business functions.

(2)Thetransfer scheme should be flexible when the forward station lineisunstable. According to the
forward line network planning, the station position of line 10 can only be laid down along Minhang
Road, but the station position is unstable. Therefore, it is recommended to use channel transfer mode,
which is more flexible.

(3)Give priority to use function. In the design of the station, we should take full account of the
characteristics of the existing passenger flow of the airport and the future commercial passenger flow.
As the transfer capacity of channel transfer mode is large, it is well matched with the passenger flow
characteristics.

(4)The implementation conditions are the main determination of the program. The traffic at the
intersection of Minhang Road and Xinzheng road is busy, there are lots of buildings in the north of the
intersection, the parking lot is very intense. These restrictive factors determine the layout of the
scheme.
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