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Abstract
This article introduces the combining of 3 b uildings of different function, different
size and different structure of Neihu Disaster Shelter Park (Dahu Park) into a
co-structured building after thorough communication and discussion between the
government and the community. In addition to co-structure, integral planning,
meshing into environment and mutual complementary and making it a multiple
functions building. The discussion furthered into the function, structure, landscape
and economics of co-structure design concept that conveyed a new trend of
combination of functional integration and landscape aesthetics.
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The proposed Life-Supporting Pond in Nelhu District Disaster shelter park
(Dahu Park) has been redesigned from originally providing post —disaster
emergency-supporting water to combining distribution pond and boost station of
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tap-water supply system and community activity center to integrate local environment
and landscape. This move has changed the attitude of local residents from opposing
separate and individual buildings to supporting integrated co-structure plan. In this
mode, the design function and quality of urban overall disaster life supporting pond
are assured and it encouraged participation of community residents, secured support
of the public and accelerated the construction.
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2. Construction of Disaster shelter park Life-Supporting Storage Facilities
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Taipei City has a total area of 272 Square KM, population of 2.62 million and is
divided into 12 administration district. Each administration district has own disaster
shelter park for post-disaster shelter and gathering and is equipped with facilities of
life-supporting for the public, including life-supporting water storage facility for
providing drinking water 3 liter/person consecutive 28 days.
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Up to end of 2010, Taipei Water Department has completed 34 life-supporting
water supply stations from distribution ponds and transport trunk lines with a capacity
of 300,000 tons. The facilities and emergency supply operation are shown in Fig. 1.
Also, in coupling wit the disaster preventing policy of Taipei City Government, TWD
has planned for building life-supporting water storage facilities in disaster shelter
parks, each in every one of the 12 administration districts. Other than 5 disaster
shelter parks having neighboring life-supporting water stations to supply, 3 have
newly built 1000 ton pipe form storage tanks, 2 have 500 ton life-supporting pond and
2 have newly built 1000 ton life-supporting ponds. The expenditure for the above 7
life-supporting storage facilities is about US$5 million, which are to be built between
2008 and 2013. So far, 3 x 100 ton pipe- form life-supporting tanks and 1 x 1000 tons
life-supporting storage pond. 1 x 1000 tons life- supporting pond will be contracted
for building in Sept. 2011 and 2 x 500 life-supporting storage ponds are to be
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constructed in 2012. The entire project will be completed in 2013. Fig. 2 shows the
location of all the life-supporting water storage facilities. Table 2 provides the
capacity and serviceable population of the life-supporting storage facilities of disaster
shelter parks of all the districts.

Bl lgA7s ad pr ks z ?‘%B’*J\:r p N
t E

Fig. 1- Sketch of Life-Supporting Reservoir Facility and Emergency Water Supply in
Taipei City
, A A E A%
M (e
P ; @ foAib B A
£ | O »%o®
/ A WAHEEBRAS

(3L P)

Bl2E 3 BL04Bokab 2 U OF =% B
Fig. 2- Locations of Life-Suppzrting Water Supply Stations and Disaster shelter park
of Taipei City
Transport trunk line supply station, Life-supporting water storage tank, Water supply station of



distribution pond, Disaster Shelter Park, Transport trunk line supply station (under construction)
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1 ¢ oL EEOF 55,200 657,060

2 3 A ] 2,700 31,820

3 < S | 1,200 14,210

4 L BN A 50,000 595,240

5 < & <% 2 F 2,700 31,230

6 2 & L 2 Bl 100 1,190

7 < b FE2H 100 1,190

8 s 228 frT 2 ) 100 1,190

9 ik R AN ] 1000 11,900

10 A A 1000 11,900

11 % # & 2 500 5,950

12 < ENE A | 500 5,950

Table 1- Capacity and serviceable population of Life-supporting water storage facility

in Disaster shelter park in Taipei Cit

No. Adrrlgi:;its;tirca;tion Disas;e;rihelter g;g;i?fy Sp%r;/lijzgglne
(cbm)
1 Zhongshan | Zongxing Park 55,200 657,060
2 Beitou Fuxing Park 2,700 31,820
Shilin
3 Shilin Presidential 1,200 14,210
Residence
4 Songshan Minquan Park 50,000 595,240
5 Daan Daan Park 2,700 31,230
6 Xinyi Songde Park 100 1,190
7 Wenshan Jinghua Park 100 1,190
8 Zhongzheng |228 Peace Par k 100 1,190
9 Nangang Nangang Park 1000 11,900
10 Neihu Dahu Park 1000 11,900
11 Wanhua Youth Park 500 5,950
12 Datong Yuquan Park 500 5,950
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3. Environment and Background Conditions of this Project
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Disaster Shelter Park in Neihu District is Dahu Park and is by Sec. 5, Chenggong

Road covered an area of 13.5 hectares with lake of 9 hectares approximately. The park
is sided by mountain and waters and the bank is curvy, the lake is calm like a mirror
with wide view and arch bridge seems like a rainbow. The scene is extremely
beautiful as shown in Fig. 3 and the plan is shown in Fig. 4. The lake was functioned
as a flood buffer and irrigation reservoir in Neihu. Since the develop of Dahu Park
and building of Section 5, Chenggong Road since 1979 and MRT Neihu Line set a
Dahu Park Station, this lake is added with urban tourist attraction and a space for
community. Due to the convenience in traffic, the park is now frequently visited park
to be close to mountain and waters of the nearby residents.
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Fig. 3- Photos of Present Dahu Park (Courtesy of Neihu District Office)
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Fig. 4- Plan of Dahu Park
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It has been more than 30 years since the development of Dahu Park in 1979 and
for coping with urban development and upgrading living environment for people
around here, Taipei City Government Public Works Bureau started to plan Dahu Park
Environment Renovation project in 2008. Content of which include demolition and
rebuilding of Dahu Park Activity Center and swimming pool. Meanwhile, Taipei
Water Department was planning a new 1000 tons life supporting water storage pond
in Dahu Park to copy wit the Disaster Preventing Policy of Taipei City Government,
and to meet with the water demand that increased along with the urban development
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of Donghu area of Neihu District, TWD is also planned to build a new Distribution
Pond and Boost Station in Dahu Park.
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The original plan is that a water front activity center, life-supporting storage
pond and distribution pond / boost station are to be built into 3 independent building
mass. In order to minimize the area of the park occupied by TWD project, it was later
combine life-supporting water storage pond and the distribution pond/ boost station
into one single structure, with 1000 ton underground pond and 6m x 6m x 3 m
entry/exit for people and materials. However, the local residents are not happy with it
still. They think the quality of the park could be compromised as the pond is located
inside lawn of the Park and it is close to the MRT station and entrance and exit of the
Park, hence the construction was delayed. Fig. 5 show the sketch of the location
where the life-supporting pond and distribution pond / boost station was planned to
build originally. Hence, in order to facilitate the smooth working of the project, TWD
and Taipei City Government jointly held Presentation of Planning and Design. After
communicating and discussion with the local community residents for many times, it
was decided to work in total planning, meshing with environment and co-structure
design to integrate the life-supporting water pond, distribution po9nd/ boost station
and Aqua-Friendly Activity Center into one multiple function building structure and
build to the original location of previous activity center and swimming pool.
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Fig. 5- Sketch of Original Construction Site of
Life-Supporting Pond and Distribution Pond Boost Station

MRT Station

Dahu Park Lawn

T S ERPIEAEH

4. Co-Structure Design Concept
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The life-supporting water pond, distribution pond / boost station of Dahu Park
shall be designed with 1000 cbm pond, 3 set 15HP supply pump and 2HP pump for
life-supporting use and § 400mm inlet and outlet pipe and related facilities. The
expenditure is estimated at US$1.5 million. At ordinary time, it is for supplying daily
water needs of about 5000 people in Donghu area, and at extraordinary time like
disaster, it will be able to supply the life-supporting needs of water for 11,900 people.
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The needs of design of Dahu Park Community Activity Center include outdoor
swimming pool, indoor warm water swimming pool, gym, store, multi-function
classroom, office, engine room and toilet and the total expenditure is estimated at
USS$5 million. It is for exercise, work-out, and leisure and in extra-ordinary time, it
will be temporary commanding center.



Pz F RO GEMAR SR KPS 2K REAF A 5 3500
mo HFFERfHFH5000m > He e ziEd ¢ w4000 ~ a4 -k 600 m 2 4p
R ' 63K 2% 400 mi > ,&;F WE4£6508 ~ 232011 &9 e > 3T
013 EEign A o H L1 B MEIT !

By putting needs of the above 3 into planning and design, it was designed into 2
stories building with total building area of 3,500M? . The floor area is 5,000m?,
including 4,000 m2 of activities center, 600 m2 life-supporting water pond and 400
m2 of accessorial facilities. The total expenditure is about US$6.5 million and it is
going to contract for construction in September 2011 and is scheduled to complete in
2013. The co-structure design concept covers:
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Life-supporting water pond boost station: This is used to supply daily water need
of residents in the supply area, satisfying the supply area with sufficient pressure and
flow, in ordinary time, and it allows fresh water to flow in to maintain the constant
flowing of water in the life-supporting pond to ensure the quality of the water stored.
Depth of the pond and level control facilities are used to maintain the water level at or
above the minimum level required for life-supporting of the disaster shelter park, so
that when there is disaster occurred, sufficient volume is ready to maintain the
life-supporting level. T the occurrence of disaster like earthquake or explosion, the
boost station of the life-supporting pond will stop operating automatically and the
emergency cut-off valve of the inlet pipe will be shut off automatically to ensure the
volume and quality of water in the pond, and after the disaster, emergency generator
will provide power to run pump and activate life-supporting water supply facility to
provide drinking water for citizen to support their life. Fig. 6 shows the Layout Plan
of Life-Supporting Pond Facilities.
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Community Act|V|ty Center: At peacetime, swimming pool and accessorial
facilities are for work-out, leisure and other activities of citizens and roof top green,



lawn and landscape platform are for citizen to kill time and social. Multi-function
classroom and disaster preventing facility indicating system provide promotion and
education of disaster prevention. At and after occurrence of disaster, the indoor and
outdoor swimming pool, with the capacity of approximately 2,000 m3 can be used by
citizens in purposes other than drinking, with simple drawing system. Office and
multi-function classroom have gross area of 200 m2, equipped with basic disaster
preventing information and facilities, can be turned into temporary disaster prevention
commanding center.
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Life-supporting pond boost station and Community Activity Center
Co-Structured Building can be integrated and consolidated to satisfy the functional
needs of normal park and disaster shelter park in peacetime and in extraordinary
period, so that they can serve every purposes together. Fig. 7 shows Multi-Functional
Layout of Co-structured Building.
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Fig. 6- Life-Supporting Pond Facilities Layout Plan
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Fig. 7- Co=Structure Building Multi-Function Layout Sketch
Green Roof
Multi-function Classroom
Indoor Swimming Pool
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(2) Structure
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The foundation of the co-structured building of life-supporting pond boost
station and activity center have been drilled and surveyed geologically and a regular
structure system is selected. It is RC structure, and it has been gone through
quake-resisting analysis and calculation to ensure the structural safety of the building.
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In view of the features of life-supporting pond boost station and activities center,
the difference in the plan and erection layout and difference in the designed load and
uses, they are designed into separated and independent structures with expansion joint
to separate. The floor space of the activity center is about 4000m2, a larger mass, and
the indoor swimming pool is of high-ceiling design and the outer wall is designed to
be hollow wall. The structure system is in raft foundation and tenacious pillar system.
The life-supporting water pond boost station has floor space of 600 m2, with smaller
building mass and is an underground basin structure with overburden on top. The
design is emphasized in quake-resistant and leak free, so it is in pile foundation (pile
diameter is 120cm and pile depth is 18 m) plus rigid design of panel beam, wall pillar
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and shear wall system. With the difference in features and layouts of life-supporting
water pond and aqua-friendly activity center, so the design is mixed structure system
to ensure structural quake-resisting and safety and the effectiveness in performing
their designed purposes. Fig. 8 shows the plan layout of the co-structured building and
Fig. 9 shows the structural system of life-supporting pond.
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Fig. 8- Co- Structure Building Structure Lay out Plan
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Fig. 9- Sketch of Structure System of
Life-Supporting-Pond Pile Foundation and Slab Beam, Wall Pillar and Shear Wall
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(3) Landscape
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The co-structure of life-supporting boost station and community activity center is
designed with the concept of landscape building and the waters and green element are
fused into total landscape of the park and the ground lawn of the park is extended to
roof top. Hilly planting is employed to make a green and environmental protection
concept, in addition, energy conservation, water conservation, greening, carbon
emission reduction, waste minimizing, bio-diversity and rain water recycle are also
combined to the design. Due to the above, the building design won the Certificate of
Candidate for Green Building issued by the Government. Also, considering the
activities and visual connection and interaction of residents as well as visitors, the
roof top is designed with winding walkway and platform to create the best view of the
park and the lake and a gallery passes through the main axis that connects inside and
outside area of the park. Walking into the park, visitors will be pleased with the
natural scene of greens, the waters and the green building. The display of landscape is
shown in Fig. 10 Co-Structure Work Plan Layout, Fig. 11 is the Simulation of
Bird-Eye View of the Co-Structure work, Fig. 12 is the simulation of Green Rooftop,
winding walkway and outdoor swimming pool and Fig. 13 is the Night View
Simulation of Axial Corridor and Outdoor Swimming Pool .
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This co-structure work is hidden in the landscape and other than their main
function as life-supporting pond boost station and community activity center, it has
the extension of natural hills and waters of Dahu Park. It is a construction work of
excellent landscape design.
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Fig. 10 - Layout Plan of Co-Structure Work
Indoor Swimming Pool, Community Activity Center, Outdoor Swimming Pool

g

_ o B11 24 A2 5 EOCE R
Fig. 11 - Simulation of Bird-Eye-View of Co-Structure Work

Indoor Swimming Pool, Community Activity Center, Outdoor Swimming Pool
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Fig. 12- Simulation of Green Roof, Winding Walkway and Swimming Pool
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Fig. 13 - Night View Simulation of Central Axial Corridor and Outdoor Swimming
Pool
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(4) Economics
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Life-supporting pond, Distribution pond / Boost Station and Aqua-Friendly
Community Activity Center co-structure design reduced 500 m2 of land development,
1000 cbm waste soil and 1000 cbm refill plus saving of US$100,000 in construction
cost. Further, the project will reduce material use, construction waste and 100 tons
(appx.) CO2 emission. This work is economic in money and in environment.
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V. Value of Community Participation
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At the first, Aqua-Friendly Activity Center, Life-Supporting Water Pond and
Distribution Pond/ boost Station are independent projects. TWD combined the first
two into one and Taipei City Government reached consensus wit the local citizens and
opinion leaders after two year marathon communication and discussion and put all
three together and into co-structure building. This co-structure proposal turn the
opposition of local citizen into supporting that will give the Dahu Park with a new
feature. The entire design and planning have the participation of community
involvement. This is not only leading to an outcome satisfying all parties but also
demonstrate the value of community participation. Fig. 14 are photos of the design
and planning presentation.
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Fig. 14 - Photos of Presentation of Planning & Design

V1. Conclusion
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This paper about co-structure project tells that the establishment of emergency
life-supporting water pond offers its emergency life-supporting water supply and
allowing itself to combine with the water supply function of distribution pond / boost
station and the landscape design together with green building environment protection
element. It increased the acceptance and participation of community resident. In
whole, it satisfied the expectation of citizens in aesthetics and in environmental
protection awareness, and therefore reduce resistance of local citizen in building the



disaster prevention facilities. This project seems to transmit the new trend of multiple
function integration of public work and landscape.



