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About Tunnelling in China
Roland Herr interviewed Professor JennyYan, China

Roland Herr interviewed Professor Jinxiu (Jenny)

Yan. She is currently the Vice President of the ITA;

Vice President of the Chinese Tunnelling and Un-
derground Works Society of CCES and Deputy
General Manager of China Railway Academy Co.,

Lrd.

Tunnelling . lnterview. China

Profcssor Jinxiu (Jennv) Yan has been u,orking in the
tunnelling industrv For rrore than -30 years. She has

been involved in thc rr.rosr cl-raileneing raihv:Ly tunnels,
highr.vay tunnels, rnetro ;rnd u,arer tunncl projects in
China, Malaysia, Laos, Ncpal, Morocco, etc.

Rolaod Herr: China is one of rhe biggest tunnelling
markets in the world. Could you describe briefly rhe
runnelling in China in general?

, " : ' : ,' ., Bv tl-re end of 2O17 , China built
and put into senice 127,000 krl ririlways, inclucling
25,000 km higir-speecl connectiorrs. On these ririlr.av
lines, rhere rvere 14,700 tunnels, adding up to a total
length o[ 15,78 1 km. At tl.re samc rime, China built
4.77 million km ofhiehu.ays, amongr,,üich 136,000 krn
were exprcssways. Orr thcsc highrv;w lincs, tlrere rvere

16,281 l.right'av tunnels, adding up to a toral length of
15,240 km.

Transit grorvrh in China conrinucs and even accclcr-
iltcd in the past fèw years. Thi:^ grorvtl-r is not ner.n of
course, Chinese cities have beerr adding transit rapidlv
over the past several decades. By the end of 2017, rhcre
u,ere 165 rail-transit lines in 34 cities, adding up to a

total length of >,033 km including 3,884 km uncler-

grourrd. Almost all large ciries in China have rail-transir
systerrrs in operation, uncier conslruction or in plar-rning
stage. This rapid rransit is ideal 1:or the Chinese big cit-
ics and is unchallenged in its abiliry to transport large
amounrs ofpeople at high frequency quicklv over short
disrances, avoiding the tralfic jams.

In the past 5 years, Chir-ra has a huge incrcment
of vlrrious traflic tunnels for operation, inclucling
1,400 km frrr railwal'and 1,000 km for highrvây run-
nels yearly. In 2016,760 km merro has been puc inro
operation and 889 km in 2017. In rotal, 36,103 km
crallic tunncls are in opcration by the cnd of2017, not
including a big number of tunnels fbr hydropower,
r.vater transfer, urilities and orher purposes. TLe toral
number of tunnels is around 45,000 km. Moreover,
therc ale about 20,000 krn tunncls under construction
and another 20,000 kn tunnels in clesign and to be

built soorT .
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Professor JennyYan on a construction site
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' i " TI-re progress of tunnelling
in Chirra *,oulcl not h,rve been possible u,irhout tlre
knou.lcdge and expcrience sharing and strong sLlpporr
fi-orn thc international tunneling industrr N,lany in-
ternational companies have conrributed a lot, such as

TBM n-ranufacturers (Herrenknechr, Lovat, Lor.suns,

NFM, Robbins, §7irth, etc.), equipmenr manufactur-
ers fôr driil ar.rd blast (Atlas Copco, Sandvik, Normct,
etc.), material suppliers (BASF, erc.) as u,cll as technical
instruments suppliers (Lcica, Trimblc, L:rure[, Ccokon,
Arnberg, ctc.) and inrernational consulting companies
(Aecom, Deutsche Bahn, Geoclata, Jarts, Krna, M<>tt

lVlacDonald, Obermeyer, Sysrra, etc.). All thcse cornpe-
nies as rvell as companies not mentionec'l here are r-nainly
involved in rhe construcrion stipervision of l-righ spced
raih.vay projecrs and consulting fbr irnmersed runnels
(Cou,i, Tèc, ctc.). Nl rheir involvenrcnt and conrribu-
tion âre important for the progress and rl-reir involve-
rnent is rc:rlly verv much appreciatcd by the inclustry.

-N{canwhile, rhc development of tunnclling technol-
ogv in China also contribures to thc international tun,
nelling indr.rstry. You knorv, there are a l-mge nurnber of
tunnelling projects in Cl-rina. 'lhe expericnces anri les-

sons .learnt frorn those project.s or.er rhc past 40 1'ears

are very costlv and precious to those countries u,ho ,rre
going to do the similar projecrs. In return, we sl.rall ,rnd
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actually rvc are rcady to share these experiences inter-
nationally, tl'rrougl-r conferences, srnnposia, u,orksh ops

,rn.l other nrcclia, likc rvhat rve have been helped in thc

Past.

qii:.t *,*r * Ët+ t T i; r', n ti
As being absolutely necessary to highway building in some special areas, highway tun-
nel construction also has achieved great success. For instance, the Queershan Tunnel
conquered a great number of technical problems during construction in high altitude
and cold regions of plateau. National Road No-317 (G317) built in 1951 is an important
channel for transportation between China's Tibetan areas and the mainland" Due to
the annually l 0 months snowfall period and natural disasters like avalanches and de-
bris flows, the Queershan Mountain section of G317 is known as "the most dangerous
road in China'l The Tunnel consists of a 7,079 m long main tunnel and a 7,'108 m long
pilot tunnel, with the entrance at ân altitude of 4,378 m. lt is the world's highest long
h ighway tu nnel. The tun nel was completed 1 5 years after the I au nch of the project a nd

opened to traffic in September 201 7. After the Queershan Tunnel was built and opened
to traffrc, the long-term traffrc bottleneck is completely eliminated. The vehicles can
pass through the Queershan in just over 1 0 minutes and have no longer to go around
for more than two hours on dangerous mountain roads. The project is projected to be-
come a new impetus to help drive the economic and social development of the remote
Tibetan region.

Roland Herr: Jenny, could you give some examples for
leading light projects ?

Professor Jenny Yan: China has proved rhe exrreme

importance of tunnelling in improving gready peoplet
life. I would like to show you rhree exâmples of railway
and highway tunnels built by Chinese conrractors in
China and oversea:

n Qgeershan TLnnel (see Box)
> New Guanjiao Tunnel (see Box)
» Qamchiq Tunnel in Uzbekistan (see Box)

Roland Herr: What do you think is necessary to pre-
pare Chinese tunnelling engineers for international
projects ?

,, ., r I . About 20,000 krn runnels."r,il[be
built in rhe near futurc. Most of tl-rern are quirc chal-

lenging since rhc sirlplc ones have alreadv implernenr-
ed. T1-re challcngcs include not or-rly thc big size of rhe

tunnels, such as super long tunnels, verv dccp runnels,

l-ruge large tunncls, tunncls at very high sca lo,el bur also

tunnelling in verv complex conditions, such ,rs runnel-
ling in activc faults, exrreme sequcncing ground, pe rma-

frost, high geotl-rerm:rl ground as ri,ell as ir-r depopulated
zone etc. Chinrr needs rnore I-relp and invoh,ernent frorn
the intcnratior-ral tr:r-rnellir-rg industly to overcornc thcse
challcngcs together.

Roland Herr: lVhich targets do you and the unnelling
society of China have for the furure ?

',., .- I ' .: lv{vlirsrinvolvernenrinITAwas
1990, during the l6'h ITA general assen.rbl1,, u,lrich is

nearlt' 30 veir.rs ago. I decplv underst,rnd rhc cxrreme

importance for international exchangcs ;rnd cooper,r-

tior.r, in rvl-rich ITAplavs akey rolc ir-r tl-ris regard. I have

been the "tunnel" linking Chinese Tunnelling Industrv
with lTA f-or manv vears.

Tl-re Chinese Tunnel and Undergrouncl \ù/orks Con-
fèrencc (CTUC) is organized evcr1, two years. In the
past t\r,o events, international se ssior-rs u.ere iointlt' or-
ganized b,v CCES (China Civil Enginecring Sociecl')
:rnd ITA. Fivc ITA presidents or pasr presidcnts gave

lectulcs in t]re sessior-r of 2016 and major tunnelling pro-
jecrs u.,orldrvide h,rve becn addressed in 2018. CTUC
has been grou.ing verl' fast a sl-raring lots of experiences

ancl lcssor-rs fror-n vast projecrs in Chilra. Thc nurnber
of participants of rhc CTUC l-ras bccn increased from
1,300 in 2016 to 1,700 in 2018. The corning event of
CTUC 2020 is expected ro excess 2,000 parricipants.
Ât the sarre time, CTUC u,ill be turncd into a full in-
tcrnational ConFcrence in 2020.

Dipl.-lng, Roland Herr
is an lnternational Freelancing Journalist.
Contact:
herrroland@t-online.de
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As a solution to directly pass through high mountains and shorten travel time, railway
tunnels play an important role in the development of railway networks in China. The
epic project New Guanj,àoTunnel is à typical case.The 32.69 km long New Guanjiao
Tunnel is a key project ofthe second line ofthe Xining-Golmud section ofthe einghai-
Tibet Railway. lt is the longest railway tunnel in China and the world's longest railway
tunnel at high altitude. The project aims to address the problems of dif6cult operation
and low efficiency as the existing railway has to climb over Mount Qinghai Nanshan
in a time-consuming way. The new tunnel, a twin-tube tunnel with a single track in
each tube, operates freight and passenger electrified rail services with a design speed
of 1 60 km/h, thus reducing the travel time for the section of tunnel from two hours to
only 20 min and greatly boosting the economic development of Qinghai province and
Tibet Autonomous Region.
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China and Uzbekistan have successfully built the first railway tunnel by uniting as one
overcoming difficulties during the construction, which is the longest railway tunnel in
Central Asia and has been completed and put into operation in _.lune 2016.The 19.2 km
long tunnel goes through the Qurama Mountains and is part of the i 69 km long Ang-
ren-Pap railway line, a major state project of Uzbekistan which connects the country,s
capital, Tashkent, with the eastern city of Namangan. By this tunnel, the travelling time
for the section of this tunnel was greatly shortened from 2.5 h before to only 17 min
now. The construction of the Angren-Pap railway was an important and difficult pro-
ject. However, the project only took 900 days and was ahead of schedule by nearly 'i 00
days. lt was a big event in the national economic and social development of Uzbekistan,
which greatly benefit thé Uzbek people.
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