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Technical Report on TPS

Civil Engineering of TPS

The goal of the civil engineering is to provide the 
structures and systems necessary to enable the installa-
tion of the accelerator and beamlines of TPS.  The archi-
tectural design must meet the objectives of world class 
performance of the project. The time table of construction 
is scheduled in an aggressive way.  Beneficial occupancy 
of storage ring in the progress of this project is required to 
meet the commissioning schedule.  Both functional and 
aesthetic perspectives of the buildings are considered.

The site plan and floor space of the TPS complex is 
shown in Fig. 1 and Table 1 respectively.  The main concept 
of the plan is to ensure the most efficient and flexible use 
of the land.  Since this new TPS building will be placed on 
the center of the site, the existing Research/Administration 

Civil engineering of TPS is entering construction 
phase.  All the governmental review processes in-
cluding the project modification, conceptual design 
and the best value bidding applications had been 
completed.  The open bidding processes were also 
completed by the selection committee.  The civil and 
utility contracts were awarded to two local compa-
nies.  The construction plan is under final discussion 
with the companies.  It is a good time to present the 
design features and major specifications of the civil 
engineering of TPS.
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Fig. 1:	 Site Plan of  TPS

Table 1: 	 Floor Space of  TPS

Building		                  Area(m2)
Ring Building
Adm./Op. Center
Activity Center
Utility Building
Others
Total Area

35,053
2,908

11,225
3,572

242
53,000
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building will be surrounded by it.  A connection bridge will 
be placed to link the offices inside TPS building and the 
outside driveway.  Traffic on this bridge will be allowed 
only for pedestrians and motor scooters during hours of 
accelerator operation to limit the impact of ground vibra-
tion to TPS, though its structure is designed for passing of 
heavy vehicles in case of emergency.  A promenade and a 
plaza are created to link the main entrance of the adjacent 
buildings as shown in Fig. 2. Transfer lobby will be built 
to connect the new TPS ring and the existing TLS ring as 
shown in Fig. 3.

The civil construction budget and major milestones 
are shown in Tables 2 and 3 respectively.  The total cost 
to construct the TPS related buildings is 2.78 Billions New 
Taiwan Dollars (1 USD ~ 33 NTD).  The civil engineering 
accounts for 49 percents of the construction budget, the 
utility 43 percents, and the rest is for design and manage-
ment, vibration control, building related licence fees, pub-
lic art and inflation.  Architectural design consultant ser-
vices had been awarded in October 2007.  The design work 

Fig. 2:	 Perspective of TPS Complex

Fig. 3:	 New Entrance of  TLS

Table 2: 	 Construction Budget of  TPS

Items		                   Budget (NTD)
Civil Engineering
Utility
Design & Management Cost
Others 
Sum

1,362M 
1,193M

132M 
93M

2,780M

for architectural, civil was completed in September 2009. 
The bidding process was finished before the end of 2009.

The construction work will begin in January 2010.  It 
will take about two and half years to complete the con-
struction work.  The buildings will be handed over to accel-
erator division for accelerator installation before July 2012.

Unlike the design of the current NSRRC facility TLS, 
the proposed TPS will host only one common annulated 
shielding tunnel that will house both the booster and stor-
age ring.  Figure 4 shows one of the section views of the 
storage ring building.  Four bridges crossing the shielding 
tunnel are designed to link the outside and inside areas 

Table 3: 	 Major Milestones of Construction Project

Items		            Completion Time
Architect Selection 
Engineering Design 
Open Bid Processes 
Structure Construction 
Utility Installation 
Acceptance Test

Oct. 2007 
Sep. 2009 
Dec. 2009 
Sep. 2011 
April 2012 
July 2012

Fig. 4:	 One of the Section Views of  TPS
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The shielding tunnel roof is made by more than one 
thousand removal concrete blocks.  The weight of 
each concrete block is slightly more than 10 tons. 
These concrete blocks shall be assembled and re-
moved easily and the gap between each concrete 
block shall be less than 5 mm.

The slab thickness of the ring building is ranging 
from 0.8 ~ 1.6 m.  These slabs shall be made fulfill-
ing the monolithic requirement.

The surface flatness of the slab shall be better than 
± 4 mm within 100 m2 and better than ± 10 mm for 
the whole experimental hall, shielding tunnel and 
utility area (20,000 m2).

The temperature control inside the shielding tunnel 
shall be better than ± 0.1 °C.

The resitivity of the DI water shall be larger than  
10 MΩ -cm and the temperature control shall be 
better than ±0.1 °C.

The resistance of the grounding network shall be 
smaller than 0.2 Ω .

To build TPS, more than 14 m of earth should be 
excavated at the TLS and TPS interaction area.  Dur-
ing excavation and construction period, TLS shall be 
operated smoothly.

The existing administration/research building shall 
also be kept in routine use during the construction 
period.

•

•

•

•

•

•

•

•

•

The progress of the civil engineering of TPS is tre-
mendous in 2009.  All the governmental review processes 
including the project modification, conceptual design and 
the best value bidding applications had been completed. 
The open bidding processes were also come to an end by 
holding the selection committee meetings and awarding 
the civil and utility contracts to two local companies.  The 
construction plan is under final discussion with the com-
panies.  We feel excited and look forward to the start of TPS 
civil construction in 2010.The vertical integrated displacement measured at the 

floor surface shall be less than 40 nm for 4 ~ 100 Hz 
after power and air conditioning systems turning on.  
According to the assessment of the vibration con-
sultant, the vibration level could be controlled to be 
compared with the vibration criterion VC-F curves.1

•

Beneficial occupancy shall be available for installa-
tion of the accelerator systems and assembly of the 
vacuum chambers.

of the ring.  Circular walk ways are provided for passing of 
personnel and equipments.  Utility trenches and piping 
are well planned to optimize the use of the electrical and 
airconditioning systems for both functional and economi-
cal considerations.  An expansion joint will be also built to 
isolate the vibration from the utility area.

To cope with the requirements of a highly brilliant 
synchrotron light source, the specifications of the civil en-
gineering of TPS are much stringent than those of TLS.  The 
major specifications of the civil engineering are shown as 
follows.
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