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1. Overview of The West Qinling Tunnel 

The West Qinling Tunnel is a key
project of the Lanzhou-Chongqing Railway
with a total length of 28.236km. The
construction purpose of the railway, as a
part of the national strategy of “the Belt
and Road Initiative”, is to serves as a
bridge linking the two watersheds (the
Yellow River basin and the Yangtze River
basin) and the two western economic belts
(the Longhai-Lanxin Economic Belt and the
Sichuan-Chongqing Economic Belt) of
China.

The key section of the Lanzhou-
Chongqing Railway, the West Qinling
Tunnel (located in Wudu district, Longnan
city, Gansu province) is apparently a
landmark project for its significance.

The West Qinling Tunnel 
Length-28236 m
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2.The construction difficulties of the West Qinling tunnel 
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The tunnel site crossing a regional great fault and four secondary faults is at the tectonic
extrusion region of Qinghai-Tibet plate, the Yangtze plate and North China plate, with
extremely complicated geological conditions and sensitive environment.
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Fig1. Geological profile
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2.The construction difficulties of the West Qinling tunnel 

Tunneling faced with serious geologic conditions（complex and uneven lithology）.

Fig2. Crush and lamellate phyllite
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No reference for the super
long distance （ drilling-
blasting method for the
8km section at the north
portal, TBM method for
the 20km section at the
south portal ）ventilation,
evacuation and rescue, etc..

2.The construction difficulties of the West Qinling tunnel 
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3. Innovation in the West Qinling tunnel 

 Adaptability:

TBM type, key parameters on cutterhead, cutters, thrust force, torque are well
adapted to the lithologic conditions of the tunnel.

(1) TBM system including  machine adaptability, boring index and synchronized
lining with continuous belt conveyor mucking

Fig3. The Relationship between SRMPI and Rc

𝑆𝑅𝑀𝑃𝐼 =
𝑡ℎ𝑟𝑢𝑠𝑡 𝑓𝑜𝑟𝑐𝑒 𝑜𝑛 𝑐𝑢𝑡𝑡𝑒𝑟ℎ𝑒𝑎𝑑（𝐾𝑁）

𝑝𝑒𝑛𝑒𝑡𝑟𝑎𝑡𝑖𝑜𝑛（𝑚𝑚）

Fig4. The Relationship between SRMPI and Kv
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3. Innovation in the West Qinling tunnel 
 Adaptability:

TBMThe rock mass 

cuttability

classification

key parameters
Secondary(refined) 

classification

ROP/

(m﹒h-1)Rc/MPa α /° kv
seepage /

(L/min﹒10m)

Ⅰ

30-60 45-65 ＜0.55 － Ⅰa 3.60-3.72

30-60 45-65 ＞0.55 － Ⅰb 3.40-3.60

30-60 ＜45 － － Ⅰc 3.00-3.40

30-60 ＞65 － － Ⅰc 3.00-3.40

Ⅱ

60-75 45~65 － ＜10 Ⅱa 2.60-3.00

60-75 ＜45or＞65 － 10~20 Ⅱb 2.30-2.60

60-75 － － ＞20 Ⅱc 2.00-2.30

Ⅲ

＞75或＜30 － 0.45-0.75 ＜10 Ⅲa 1.80-2.00

＞75或＜30 － 0.45-0.75 ＞10 Ⅲb 1.65-1.80

＞75或＜30 －
0.35-0.45或

0.75-0.80
－ Ⅲb 1.65-1.80

＞75或＜30 －
＜0.35or＞

0.80
－ Ⅲc 1.60-1.65
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3. Innovation in the West Qinling tunnel 

 Boring index:

Fig5.   Synchronized lining  trolley

Fig6. TBM ventilation

Boring  Record: 

Large Diameter 

10.32m

Daily boring   

42m

Weekly boring   

235m

Monthly boring   

842m

Monthly lining

860m

Continuous boring distance

15.6km 

Environmental Protection Indexes: 

air requirement for work face

41m3/s

air requirement for tail（of 

back-up）

25m3/s

Wind speed

0.5m/s

Continuous ventilation   

distance in TBM tunnelling

20km 
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3. Innovation in the West Qinling tunnel 

 synchronized lining with continuous belt conveyor mucking

The belt conveyer mucking system have reduced the exhaust emission and the cost of
ventilation.
The developed devices including the redundant belt keeper, the continuous mucking
separator, and the nondestructive rapid belt extender have played a key role to keep
high efficiency of the 14km belt conveyor mucking system, ensuring 15.6km
continuous TBM boring.
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3. Innovation in the West Qinling tunnel 

The phased ventilation mode adopted in the construction has solved the world
problem of the 20km super long distance ventilation in the TBM tunneling.

(2) Construction ventilation system
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Fig7. Construction ventilation
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3. Innovation in the West Qinling tunnel 

In this super long tunnel, two tubes are connected by cross passages for rescue and
evacuation purposes. With overpressure ventilation from safe tubes and fume
exhausting through inclined shaft, a complete disaster prevention and rescue system
has been set up, improving the tunnel evacuation and rescue system in China.

(3) Emergency evacuation and rescue system

Fig8. IDA simulation
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4. Project evaluation and description

A number of technologies with low carbon, energy
conservation and reduced cost, such as moderate
gradient slope, construction ventilation, belt conveyer
system and operational ventilation have been developed.

The tunnel construction has been completed on
schedule and the tunnel was put into operation in
December, 2016. With high satisfaction for technologies
employed, the client is happy to make this entry
recommendation.
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The tunnel create many world
records and boosted the
development of TBM technology. The
West Qinling tunnel are part of
Lanzhou to Chongqing Railway project.
The new railway will shorten
transport times from 17.5 hours to
6.5 hours and enable an annual
freight capacity of 100 million metric
tons.

(quote:http://www.therobbinscom
pany.com/projects/west-qinling-rail-
tunnels/)

4. Project evaluation and description
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4. Project evaluation and description

The project obtained 5 patents for invention and 20 patents for utility models,
won a second prize of provincial level Science and Technology Progress Award
and a special prize of Technical Innovation of China Association of Construction
Enterprise Management, and developed a provincial level Construction Method.
25 papers were published in Chinese core journals.

Special Prize of Technological Innovation, Science and Technology Award 2012 
by China Association of Construction Enterprise Management
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Thank you!


