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The World’s First Smart Tunnel

Inspection System
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he “3S Tunnel Defect Inspector”, jointly

developed by the CEDD’s Trunk Road T2
project team, their consultants Hyder-
Meinhardt Joint Venture, and the Hong Kong
Productivity Council, is the world’s first tunnel
inspection system using drones coupled with
on-board artificial intelligence processing
technologies. The invention was conferred a
Silver Medal at the International Exhibition
of Inventions of Geneva 2022, and won the
2022 R&D (Research and Development) 100
Awards (“Software/Services” category), the
latter widely referred to as “the Oscars of
Innovation”. The parties are granted a patent
for the technology.

The lining of the 2.4 km long T2 twin subsea
tunnels, which constitutes the main structure,
is composed of precast concrete segments. To
ensure construction quality, conventionally the
inspection team needs to conduct close visual
checking of the installed lining segments one
by one at height on elevated platforms, and
record the findings manually.

With the innovative “3S Tunnel Defect
Inspector” system, inspectors can stay on the
ground, fly the drone and activate the
automatic camera-positioning and photo-
shooting functions to capture high-resolution
images of each segment. The on-board micro-
computer equipped with artificial intelligence
(AI) capabilities carries out instant defect
identification, and exports the inspection
outcome to the tunnel BIM (Building
Information Modelling) model to compile
digital inspection reports. The innovation
greatly enhances the efficiency, precision
and safety of the inspection operations.
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Kai Tak Development
and Trunk Road T2

BEBREITEREREK, BB
HAzx, T AIRARBHNE
BIREMER, MSERRER,
STHEERS, BFER.

HEEMERREERNAENT2ER
BRAEREEE (G [T2ER
%), R LMBENER IR,
T2ERHEBSFHENPEE D
2R34QE, EF31 /AEZ%%L,
BEESRBUHRERARBENER
REE,

HET2E#HEIEEKX, MLET
i ] BB SR Y 3T S RE BE PR AB AT, T2
ITREBESIMEL T BORH, &2
RO IRREREREEREMERD
R E,

Kai Tak Development (KTD) is a project of mammoth
scale and multiplicity. The Civil Engineering and
Development Department (CEDD) oversees the delivery
of various infrastructure items, and coordinates the
developments for project implementation in a holistic
manner.

Connecting Kai Tak Development Area with East Kowloon,
Trunk Road T2 and Cha Kwo Ling Tunnel (collectively
“Trunk Road T2”) is a key element of the aforementioned
infrastructure. Trunk Road T2 constitutes the middle
section of Route 6. A 3.4 km long dual two-lane road,

3.1 km of it is in tunnels. The tunnel alignment runs closely
along the Hong Kong Children’s Hospital (HKCH) already
in service now.

In view of the construction complexity of Trunk Road T2,
and its concurrency in time with the adjacent New Acute
Hospital, the T2 project team has made special
arrangements to minimise the potential impact of the
project on the HKCH and the public.
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Trunk Road T2
¢ Meticulous Planning
houghtful Implementation

" www.devb.gov.hk/tc/home/my_blog/index.html (= - www.facebook.com/DevelopmentBureau

TR, FEBENEREE - B Tel (852) 3106 3432
ik BRSNS A B s BEFax  (852) 27390076
For further information, please contact the Kai Tak Office. EE e-mail  ktd@cedd.gov.hk
Address: 8/F, South Tower, West Kowloon Government Offices,

11 Hoi Ting Road, Yau Ma Tei, Kowloon, Hong Kong
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CEDD Civil Engineering and Development Department
The Government of the Hong Kong Special
Administrative Region
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Logistics for Efficient Construction

e The subsea tunnels of Trunk Road T2 is
constructed with a large number of
prefabricated components. A key factor for
efficient construction is to ensure smooth site
logistics for unhindered delivery of tunnel
lining segments and materials from the
storage area at the former south apron to the
tunnel boring machines (TBM) pressing
ahead beneath the Kwun Tong Typhoon
Shelter.

e The contractor makes full use of the already
constructed underground carriageway under
Shing Cheong Road as the main
transportation avenue. The entire route is
separate from public roads, reducing very
effectively the burden on local traffic and
the impacts on the HKCH arising from the
construction.
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Present tunnel lining segment and materials delivery
route [travel time only 3 minutes]

(Through the already constructed underground
carriageway under Shing Cheong Road, with specially-
designed multi-purpose vehicles that can carry

9 prefabricated segments per trip directly to the TBMs
at the forefront.)
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Delivery route via public roads in the absence of the
underground carriageway [travel time about 15
minutes]

(Owing to road traffic restrictions, each delivery truck
can only carry 2 segments per trip. The segments will
first be delivered to the TBM launching shaft, to be

hoisted down one by one to the bottom, for onward
delivery by the multi-purpose vehicles to the TBMs.)
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Construction of Trunk Road T2 IoRES BARE Pedestrian Connectivity Enhancement
o EHSEERER 2B, TARNEEEER e Until the completion of the New Acute Hospital, pedestrians
FEGAEREER Qs TREKISS travelling between Kowloon Bay and the HKCH have to route through
T2 EARR T i 0 B — (KRB IS BT B Cheung Yip Street. To enhance connectivity, the Trunk Road T2
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project team put in place a temporary covered walkway along the
boundary of the Trunk Road T2 construction site, linking Shing
Cheong Road and an amenity area on Kai Fuk Road near the large
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RIER, shopping mall.

« MATARE, REBREBRLITEINGE « With this walkway, travel time from the HKCH to the major shopping
EARAESENER T BELN10D0 8, mall in Kowloon Bay is shortened by some 10 minutes.

. BEEEERMBELE, BT ARMTE  The walkway is equipped with ventilation and lighting to enhance

B ITIRIE, user comfort.
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Precast Segments Storage Area

Thoughtful Planning for Impact

Mitigation

o To dovetail with the 2018 commissioning
schedule of the HKCH, the T2 project team
commenced in 2015 the widening of Shing
Cheong Road and Cheung Yip Street, as well as
the advance construction of a 420-metre long
underground segment of Trunk Road T2

EXTARAHNSARTRE, 1 RERE BERRES Noise Enclosure for Impact Mitigation beneath Shing Cheong Road, to avoid carrying
AV B & B 1 1 > ] BEIESIS M T2 24/ ISR #4T, & TBM tunnelling is a 24-hour operation. In order to reduce out such works in close vicinity to the HKCH
Multi-purpose construction vehicle A BB BRI R ISR E  noise nuisance to the HKCH, a large enclosure 28m in length, after its commissioning, and the related

that shuttles between the material impacts arising.

¥ UE, IREEAEEREEL TER 9m in width and 7m in height has been erected over the
fedugeareaion R g PN s s Y depressed road leading to the underground carriagewa * The above works were completed on time in
delivery of prefabricated components § l‘ ): FITEREE BN T R 28K, BORK p g 9 geway
and materials STKNEEE, BNRESE, beneath Shing Cheong Road, to control the noise level. November 2018.





