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2.1 Description of the project (less than 250 words) /&= 250 5F)

The Suhua Highway is a major provincial roadway that connects northern and eastern part
of Taiwan, which are the most-rugged terrains in the area. The original construction dates back
to a historical trading trail along steep coastline about 150 years ago. Yet, the original roadway
broadened from the trail were often blocked due to earthquakes, typhoons and heavy rainfalls.
As a result, emergency maintenance and repairment were frequently conducted as required.

To pursue the sustainability and safety of a homeward boundy, Directorate General of
Highways (motc) joined with CECI Engineering Consultants and Sinotech Engineering
Consultants undertook the ambitious Suhua Highway Improvement Project which started on
2009. The project presented tremendous challenges in nature which includes stringent
requirements for preserving the regional indigenous cultures, protecting local environment, and

resolving complex geological / hydrogeological situations. Multiple innovative and eco-
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friendly solutions were employed to account these challenges. The Suhua Highway
Improvement Project successfully satisfied the anxious needs of safety concerns and opened to
traffic in January 2020 after a decades of effort.

The highlighted features include

Lo

Comprehensive studies in geology and hydrogeological investigations by 3D geological
models.

Multiscale monitoring systems for the water, air, plant, and animal.

Integration of aesthetics, local culture and mechanics in design of scenic bridge.

Adoption of disused railway tunnel for mucking by train to mitigate environmental impact.

o > w DN

Advanced rescue systems in tunnels, featuring automatic water mist fire protection and
smoke extraction systems.

IS

Relocation of viaduct foundation to preserve unforeseen archeological site.

2.2 Reason for Recommendation (less than 300 words for each item)/#:E ¥ H(FH 300
[FES)

1. Originality and Innovation (contribution to the advancement of civil engineering; new or
innovative application of technology, design, materials, process/methods, and
construction)/ ( JERIMEAIAIHT ¥+ ARTRAEDHTER £l ~ 8%t~ A0k - T8V
JERIE T #T FEFH R IRTE R ) ):

From the point of view of highway safety, some features of the eastern coastal area are the
lack of firefighting and hospital resources. Thus, the ventilation, smoke extraction system, as
well as the refuge hazard free spaces are extremely vital to the passengers. The innovation of
an advanced emergency response and rescue system was developed for the tunnels. The system
integrated the semi-transverse ventilation and point extraction for smoke.

Automatic water mist fire protection systems were employed to overcome a single
accident with Heat Release Rate (HRR) of 100MW, which is three times of the one installed at
the 12.9km long Shushan Tunnel, longest tunnel in Taiwan. The system was designed to ensure
clear zones for passengers so as to escape to the nearest refuge space which was spaced every
350 meters alongside of the tunnel wall.

Renshuei Tunnel of an overall length of 2,948 meters at the final stretch of the highway is
the nearest tunnel to the townships of Hualien country and assigned to implement slow vehicle
traffic into the tunnel and direct two-way traffic in one single tube. Meanwhile, the tunnel is
wholly situated at the Taroko National Park with cross sectional area of 202 square meters,

which is regarded as the largest of highway tunnels in Taiwan. Accordingly, it maintained the
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similar safety standard with the ventilation, smoke extraction and automatic water mist fire
protection systems.

To provide a refuge for this single tube tunnel, a smaller-sized refuge tunnel was
developed parallel to the main and an independent ventilation with solid duct was installed
through the whole tunnel to provide fresh air and maintain a higher pressure as to prevent the
smoke coming into the refuge tunnel. The refuge tunnel leads the passengers to the safe open-

air area at local sidewalk.

2. Resourcefulness in planning and solving Design Challenges (complexity of the problem or
situation addressed)/ ( & &FIEE S THRERAY R B 2058 (AT e RE B 175 o
M) )

The road was originally built nearby steep cliffs, on a rugged terrain and above fragile
sedimentary rock which easily crumbles and highly susceptible to disintegration due to rainfall
or earthquakes. Moreover, the eastern coastal area has the highest precipitation rate across
Taiwan, which add to the risk of landslides and debris flow.

Data revealed that the road was forced to closure at around 28 times per year due to heavy
rains, typhoons and earthquakes. In addition, more than 100 serious traffic accidents occurred
per year. Trucks which account for 50% of the traffic, contribute to the 44% of the accidents.

The improvement project was planned to provide a road that would sustain through all
climate conditions, as well as to shorten the travel time from 2.5 hours to 1.5 hour by widening
the roadway from 9 meters to 23 meters, realigning a 60.7km stretch from the original 79.3km
by adopting 8 newly-built tunnels with length of 24.6 km in total, 12 bridges with total length
of 8.8 km, and 5 km of embankment. The designed speed was also raised to 80km per hour to
comply with expressway standard.

To overcome the complex geology and hydrogeological conditions, comprehensive
studies of historical data and records from 38 other projects, as well as detailed surveying of
the corridors hydrology and long-term hydrogeological investigation to determine the origin of
groundwater inflow were performed. The data was analyzed with 3D geological and
hydrogeological models to optimize the alignment away from hazardous areas, minimize the
risk of groundwater inflow and any other adverse ground conditions.

The modeling and analysis allowed the shortening of construction periods and saving of
additional cost. 3D geological mapping and imagery warranted the technical design to

withstand tremendous groundwater inflow and potential collapse of soil/rock.

3. Sustainability considerations (environmental, social, and economic impacts in the Asian
region)/ AP MEF . (TMINIEAVERER ~ tH MR 2
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The design of tunnels and viaducts for 82% of the improvement project were chosen in
order to minimize the impact to environment, preserve the biodiversity, and merge with the
culture of local community.

Being stringent in the commencement of EIA’s commitment, the engineering team made
every effort through brainstorming session on construction scheme to recycle the excavated
spoil. Some of the notable schemes were the recycling of the muck into aggregate and material
transporting by the use of an abandoned railway tunnel in the section which was refurbished to
a functional level. This enables a safer road and cleaner air, which would hard to be achieved
if trucks were used instead. In addition, the reduction of carbon footprint were 338,148 tCO2e.
All of the carbon footprint data were recorded and fed back into the Taiwan Environmental
Protection Agency (EPA) database.

Biodiversity was preserved through continuous monitoring and control of the construction
activities by LIDAR sensing and other facilities, installed to observe ground water, air quality,
plant, and animal life conditions to ensure the compliance to environmental regulations and
commitment of EIA.

To merge with culture of local community, the well-known 340m long Baimi Scenic
Bridge passing by the Baimi Community in the north features two 56m beautifully curved white
towers notched at the top to illustrate grain shape of rice, which was proudly designed by local
architect, Mr. Lin, Chuanwei. In addition, the 360m long Nanao Beixi Bridge features twin
towers that are designed to resemble pairs of hands holding up the sky. Both of these bridges

were commemorated by the Post Office to mark the highway’s completion.

4. Project planning and delivery (contribution to the well-being of people and communities in
the region where the project was undertaken; financing, budget, and schedule; meeting the
client’s needs; budget and schedule adherence)/ I HFREIFIAT (BIE B FEHIE AR
AR R & ~ THEAEE e F PHFRK  BAFHEMEE) ¢

The operation of this improved highway has started in January of 2020, and travel time
has been shortened from 2.5 hours to 1.5 hours. During the period, traffic accidents has been

decreased by 71% while damage from natural disasters has been decreased by 85%.

Transportation economic benefits has increased to US$ 43.8 Million per year

Formerly used sections of the highway are not abandoned, and instead are used for
recreational and tourism purposes allowing bicyclists and slow moving vehicles to enjoy the
amazing scenic views of the Pacific Ocean and Taiwan’s eastern coastline. Overall
transportation capacity in Eastern Taiwan has been boosted and given more flexibility among

all types of transportation modes, i.e., train, private car, bus, etc.
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Contractual mechanisms were initially tailored to enable contractors in efficiently
adjusting construction methods due to any geological uncertainties that may be encountered
during construction. This helped to avoid contract disputes, minimize change orders, and
shorten construction time. Design and construction activities were conducted in parallel to
expedite overall progress in delivering the works. Adjustments in response to collapse incidents
were done quickly. Control and coordination of interface management aids in a fast track
management policy and practice.

Meanwhile, utilization of the abandoned railway tunnel provide additional work fronts as
a passageways for drilling, drainage, and ventilation along the underground spaces. All these
contributed to the shortening of construction period by up to 20 months. Incentives to the

Contractor is also deemed to be a useful policy in boosting the schedule.

2.3 Project photographs/3E H & H

Figure2-1 Suhua Highway Location
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Figure 2-4 3D Geological Model along Tunnel Route
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Clear Zone __, |, Smoke _|.  (Clear Zone
Zone

Point Extraction System

Figure 2-6  Detail Mechanism of Smoke Extraction System
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Figure 2-9 Picture Showing Emergency Pedestrian Cross-passage as Refuge in Tunnel
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/ Refuges for vehicles \

Emergency Passage

Figure 2-10  Schematic Layout of Vehicular Cross-passage in Tunnel

Tunnel for the Renshuei Tunnel with Two-way Traffic in a Single Tube
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Figure 2-12  Cross Section of Renshuei Tunnel

P
Disused Railway Tunnel

Transporting the gravel by train

Figure 2-13  Utilization of Abandoned Railway Tunnel for Mucking by Rail Haulage
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P E R ER)BBZZ RepuBLIC OF CHINA (TAIWAN) R ILR A

Figure 2-15 Baimi (Rice) Bridge and Nanao Beixi Bridge used as Theme of Stamps by the
Post Office in Remembrance of the Highway Operation

2.4 Project reports or articles in journals or magazines, if any/ HiH[SEEE FAVTE H#H
EEXE (WH)

1. Award International Road Federation (IRF) 2020 " Global Road Achievement Awards »
(GRAA) | First Prize in Design/#5%JE International Road Federation (IRF) 2020 " £k
EFRRELSE - (GRAA) | St B

2. Taiwan Highway Engineering Volume 46 No. 4  Suhua Highway Improvement Project

S e g

Zhongren Tunnel Water Inrush Treatment | /28 /\}& TF2EE 46 &5 4 B (ER(CABSIA
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Z TR CREEZRKRH )

. Construction News Record No. 429 " Suhua Zhongren Tunnel High Rock Cover and Water
Surge Countermeasure ; /R E RS 429 5 (BR{CTh AR ES S E FF/KE
)

. Journal of China Technology No. 104 " Discussion on Weak Geological Zone at
Construction of Suhua Guanyin Tunnel | /FEFHTHEE 104 B (ER{CE S E R
g E T HIERET)

. Sharing and Discussion at 4th, 5th and 6th Suhua Improvement Project Technical Forum/

C U SRVAV F

FRAC DS TR fosm 8 7y BT S

= - PHERHEE

3.1 SEMEARTHEREE (ACECC)

MR AN EE 5y 88 AEHH ASCE(3EE) ~ CICHE(EE)  JSCE(HA) » KSCE(Fg
58) & PICEGERE)E 5 AR TRESGAEHAVEIRES Haidta 16 (&g 2405 3-

1o
® 3-1 s ARTREREE S
FEUH W) | 9EUH (&)
ASCE (ZE[E]) American Society of Civil Engineers
CICHE (&) Chinese Institute of Civil and Hydraulic Engineering
EA GHEM) Engineers Australia
Fed. MES (4fi4]) Federation of Myanmar Engineering Societies
HAKI (EJJE) Indonesian Society of Civil and Structural Engineers
ICE India (E[J[&) The Institution of Civil Engineers
IEB (Z041) The Institution of Engineers, Bangladesh
IEP (B2 AL HTH) The Institution of Engineers, Pakistan
JSCE (HA) Japan Society of Civil Engineers
KSCE (Eg5%) Korean Society of Civil Engineers
MACE (&) Mongolian Association of Civil Engineers
NEA ([EJHE) Nepal Engineers Association
PICE GEEE) Philippine Institute of Civil Engineers
VFCEA (i#%R) Vietnam Federation of Civil Engineering Associations
MD RSCE (f[E) Moscow Department Russian Society of Civil Engineers
ENZ (475 1) Engineering New Zealand
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==
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JER SR H A SR EL Tirg s
CECAR 1 1998/2/19-20 JEFRE BB PICE (JEH#E)
CECAR 2 2001/4/16-20 HAR JSCE (HA)
CECAR 3 2004/8/16-19 PR KSCE (Fg##)
CECAR 4 2007/7/25-27 ZEEIL CICHE (Z)
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AJE CECAR gt 11148 9 H 21 HZE 23 HAEHIE R EE N REsE@ o
S A O R T AR Ak R T S AR REHRT (Sustainable Design and Eco
Technologies for Infrastructure) | » CECAR 9 {E Bk & 2¥ AV - 6 B TAER M /%8
KT8 T RISV REEIR & 2 BIEOR RS ER SO BTG R AT - ANE e a2
=33
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Program Overview CECAR 9 September 21-23, 2022

Hotel Taj Resort and Convention Center, Goa

Time Schedule

Activity

Wednesday, September 21, 2022 DAY 1

09:00 — 09:30 | Registration
10:00 — 11:30 | Inaugural Ceremony
11:30 — 12:00 | Networking Break
Plenary Session I-Lt. Gen Harpal Singh, PVSM, VSM, ADC, Engineer-in-
12:00 — 12:30 | Chief, Integrated Headquarters, Ministry of Defence, Government of India
“Emerging Technologies in the new Techade”
Plenary Session-Dr. Dennis Dale Traux-President of ASCE “Engineering
12:30 — 13:00 .
our Future
Plenary Session II-Sh. Sanjay K. Nirmal, Director General (Road
Development) & Special Secretary, Ministry of Road Transport &
13:00 — 13:30 | Highways. Government of India
“India’s vision with regards to the Infrastructure development /
opportunities available in the sector”
13:30 — 14:30 | Power Luncheon
14:30 — 16:00 | Concurrent Technical Sessions - I
16:00 — 16:15 | Networking Break
16:15 - 17:45 | Concurrent Technical Sessions - II
19:00 —20:30 | ACECC Presidential follow by Dinner (by invitation)

Thursday, September 22, 2022 DAY 2

Plenary Session IV-Lt. Gen Rajeev Choudhary, Director General Border

09:00 - 09:25 Roads (DGBR) - “BRO in Nation Building”
09:25 — 09:50 Evinig Session V — Dr. Reiko Abe, Chairman, Oriental Consultants India
09:50 — 10:00 | Networking Break
10:00 — 11:30 | Concurrent Technical Sessions - III
11:30 — 12:00 | Networking Break
12:00 — 13:30 | Concurrent Technical Sessions — IV
13:30 — 14:30 | Power Luncheon
14:30 — 16:00 | Concurrent Technical Sessions — V
16:00 — 16:15 | Networking Break
16:15 - 17:45 | Concurrent Technical Sessions — VI
BN TS 50 555 2 ff 16 Vol.50 No. 2 Apr. 2024




ACECC Awards Ceremony

18:30 -20:30 Gala Dinner (by invitation)

Friday, September 23, 2022 DAY 3

Plenary Session VI — Mr. Duduzane Zuma, South Africa — “ Disaster

09:30 —10:00 Mitigation Strategies”
10-00 — 10:30 Plenary Session VII — Dr. Adesh Jain, Chairman i2p2mé& Founder WPMF
' ’ “ Agility In transforming Mindtrack to New Realities”
Plenary Session VIII — Dr. Ashok Kumar, Outstanding Scientist, Ministry
10:30 — 11:00 of Science and Technology, Govt. of India

“Built — Environment 2047 : Our Preparedness and Approach to Climate —
Resilient Sustainable Building”

11:00 — 12:00 | Valedictory / Reveille Ceremony

3.3 CECAR 9 jEA& LIS
11 4£9 H 22 {5 9 JEEsil HA TAZ6&5% (CECAR 9) AESESUN » & 3B Ay
a5 ENRE B4 & Shri P.S. Sreedharan Pillai {E &5 EEE (& 3-1) -

CARb”
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M TAZEEE (CICHE)HEE 2 T - ARSEERICARSIE TR T " #RCA RS L&
EEE == T2 (SUHUA Highway Improvement Project) ZEFERTMN 1 R T A2 ES 2022
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= (AE 3-3)  FRIEKE &R (JkE 3-4) -
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P AR ~ FRKEE TS o g R ERTE TIFE - DARRIHE T T3 > MRS
AR PR R S s A NI D A E N 2SR RS R R (EEE
BISE e ZEREHLS

AT RS REN R A e G HUS b e BR ARSI > Rl Ry 2B S — (1S
PRERAE 1SO14067 2 akatE - ATRESEMIE » (EERREfLE 2 SUBIRF EGE 160 77 5%
RF] 100 773 - (EG=EREEAE D AREEST > RSB 728 A TR ER
b -

i)

3.5ACECC 2022 1538458
ACECC Awardees 2022

ACECC CIVIL ENGINEERING PROJECT AWARDs (+ /K T #£1%)

Awardees:

1. Outstanding Project Award — SHUHUA Highway Improvement Project — TAIWAN

2. Aso Ohashi Bridge Area Slope Disaster Reconstruction Project Executed by way of an
Unmanned Construction Method Using i-Construction — JAPAN

3. Al Faw Breakwater in Iraq — KOREA
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4. Atal Tunnel Rohtang — INDIA

5. Development of Light Rail Transit Infrastructure in Jakarta, Bogor, Depok and Bekasi (LRT
Jabodebek) — INDONESIA

6. Ninoy Aquino International Airport Expressway (NAIAX) — PHILIPINES

ACECC CIVIL ENGINEERING ACHIEVEMENT AWARDs (+ /K T #2 R ikd%)
1. Prof. Osama Kusakabe — JAPAN

2. Wei-Fuu Yang — TAIWAN

3. Shalendra Ram — AUSTRALIA

4. Ir. Teddy Boen — INDONESIA

ACECC TECHNICAL COMMITTEE ACTIVITY AWARD (F1liZz & &) G Eh5%)
ACECC TC-21 Transdisciplinary Approach (TDA) for building Societal Resilience to
Disasters — JAPAN

m -~ 8

PERCARS IR R T E AR | SRR TR TTAZIAEE 2022 (B R T2 Hi%
AR 109 FE50E IRF T £ERERSEEEE | TG HE AR - FERIPR RS
5% IWRACER R BUN - ST TEIRILE S TIRVRCR » R B8 E R E AL TR
Bl BLERS /7 35 FE 4 A B B B 5 7 =2 » B R BRI PRt e 2208 1A% SR B SERflo M A R
BRHE -

CECAR 9 H#%8015 » @iz T8 A T AR E e iy k @ ek st K A fE e ffn
(Sustainable Design and Eco Technologies for Infrastructure) | » B2 EHE TFEAYSZH /148718
ATREAREI H A ~ 5RE - EIE - EIJE SRR E S B AE T2 R eo S (BRE - Wi B oK
KA GRS [/ RWEEA - R FE Gk -

B 1% B TP E KA AR G Y 7)) » SRR AR IR B HE B N L TR 7 iR
JEEEE o
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