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Construction Method and Durability Evaluation of Mock-up Test for
Bobsleigh Track
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Abstract This study examined the durability and method for making a mockup of bobsled tracks for constructing
a bobsled stadium, which is a sport in the Winter Olympics. As bobsleigh games are very fast and dangerous, a safety
design for players and a precise construction using highly efficient shotcrete is necessary. Moreover, a general
molding construction is difficult because bobsleigh tracks are composed of various curves and slopes, and it is
necessary to construct them using high-strength and high durability materials. The developed method for making a
mockup and performing durability evaluation of bobsleigh tracks through this research will be applied in the
construction of the 2018 Pyeongchang Winter Olympics Sliding centre and bobsleigh tracks using domestic
techniques.
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Table 1. Development Plan of Shotcrete for Bobsled track
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Test item Unit Target Note Test
Slump Test m 70 ~ 130 Fresh KS F 2402
. 10 ~ 15 Before Shooting
A tent KS F 2421
i conten % 3~ 6 After Shooting S
Compressive strength test Pa 40 or more Age 7, 28 Days KS F 2405
Flexure strength test MPa 5.0 or more Age 28 Days KS F 2408
Rapid chloride ion Coulombs > 1000 Age 28 Days KS F 2711
permeability test
Surface delamination resistance Rating 1~2 Age 28 Days ASTM C 672
Freezing and
9 S =
Thawing Test % 80 or more Age 28 Days KS F 2456
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Table 2. Mixing properties of Shotcrete for Bobsled track

Gmax Slump Air W/B S/a Unit Weight(kg/m ) AEA SP
( m) (mm ) (%) (%) (%) W B S G (%) (%)
10 70~130 10~15 40 75 184 460 1,322 436 0.03 0.3
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Fig. 3. Foreground of Installed Standard Pipe
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Fig. 4. Reinforced state checking
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@ Placing a Primary Shotcrete
@ Placing The Surface Shotcrete
@ Placing End-Low Pressure Shotcrete

Fig. 5. Placing Sequence of Shotcrete

Fig. 7. Vibrofloatation using vibrator
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Fig. 11. Moisture curing
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Moderate scaling
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Rating
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Condition of Surface

il 504k
Slight to moderate scaling

Moderate to severe scaling

100 <
100 ~ 500
< 1,000

500 ~ 1,000
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Scaling Contents(g/mz)
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Rating

Table 3. Visual grade of surface scaling

Table 4. Grade of surface scaling
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Fig. 13. Result of freeze-thaw resistance
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Fig. 14. Result of surface scaling

Fig. 15. Surface condition after finishing test
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