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Developing an improved water discharge anchor & trap bolt to prevent
basic salt penetration to harbor structures
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Abstract Large industrial motors require a large area because of the high risk of shutdown accidents and large
industrial accidents due to the lowering of the dielectric strength of the armature windings and overheating problems.
Therefore, there is a demand for a large-capacity motor that has small size, light weight, and excellent dielectric
strength compared with conventional motors. Superconducting motors have advantages of high efficiency and output
power, low size, low weight, and improved stability. This results from greatly increasing the magnetic field generation
by using superconductive field coils in rotating machines such as generators and motors. It is very important to design
and analyze the cooling system to lower the critical temperature of the wires to achieve superconducting performance.
In this study, a field loss analysis and low-temperature heat transfer analysis of the cooling system were performed
through the conceptual design of a 100-HP high-temperature superconducting synchronous motor. The field loss
analysis shows that a uniform pore magnetic flux density appears when high-temperature superconducting wire is
used. The low-temperature heat transfer analysis for gaseous neon and liquid neon showed that a flow rate of 1 kg/min
of liquid neon is suitable for maintaining low-temperature stability of the high-temperature superconducting wire.
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Fig. 2. The Illustration of Harbor Structures
Concrete Deterioration [1]
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Fiber Composite

Characteristics

Glass Fiber [4] .

as strength, flexibility, and stiffness

¢ among the most versatile industrial materials known today

¢ produced from raw materials, which are available in virtually unlimited supply

All glass fibers described in this article are derived from compositions containing silica

¢ hardness, transparency, resistance to chemical attack, stability, and inertness, as well as desirable fiber properties such

Carbon Fiber [5] .

¢ extensively used in composites in the form of woven textiles, prepregs, continuous fibers/rovings, and chopped fibers.
generally have excellent tensile properties, low densities, high thermal and chemical stabilities in the absence of
oxidizing agents, good thermal and electrical conductivities, and excellent creep resistance

Aramid Fiber [6] strength of E-glass roving.

e more than twice the tensile strength of conventional organic fibers such as nylon 66 and is 50% greater than the

¢ having the highest strength-to-weight ratio of any commercially available reinforcement fiber

Basalt Fiber [7] .

¢ Dbasalt continuous filaments (BCF) can be prepared from basalt rocks by melting and extrusion process
have no toxic reaction with air or water, are non-combustible and explosion proof
* Good mechanical strength, excellent sound and thermal insulator, non-flammable, biologically stable
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Fig. 3. Structure fall-off due to permeability [1]
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Fig. 4. Structure fall-off due to permeability [1]
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Mock-up Sat Specification
Distance form Bottom of Anchor to First Hole 20mm
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% Water input = Volume of Test Body X 3/4 (=6L)
% Measuring Time = 10min

Fig. 7. Preliminary Test Method
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Table 4. Preliminary Test Result (Filling : Sponge)

Before experiment After experiment
Weight .
Anchor Initial afteg:1 . Weight .
TYPE Weight water Drain aﬂgr Drain
(ke) input L) Drain (%)
(ke) (kg)
1 3.08 9.04 2.62 6.42 44.0
TS| 2 3.08 9.04 2.64 6.4 443| 442
3 3.08 9.04 2.64 6.4 443
1 3.04 9.08 3.86 5.22 63.9
T-1| 2 3.04 9.08 3.68 54 61.0| 62.7
3 3.04 9.08 3.82 5.26 63.2
1 3.12 9.02 3.50 5.52 59.3
T2 2 3.12 9.02 3.42 5.6 58.0| 58.5
3 3.12 9.02 3.44 5.58 583
1 3.06 8.96 3.34 5.62 56.6
T3 2 3.06 9.02 3.32 5.7 56.7| 56.9
3 3.06 8.96 3.38 5.58 573
1 3.1 9.0 3.24 5.76 54.9
T-L| 2 3.1 9.0 32 5.8 542| 54.7
3 3.1 9.0 3.24 5.76 54.9
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Table 5. Tensile & Pullout Strength Test Result

Tensile Pullout
Anchor Load Load Compar-| Load Load Compar-
TYPE (KN) Mean ison (KN) Mean ison
KN) KN)
28.83 25.86
T-S 26.18 26.30 100% | 20.26 26.00 100%
23.90 31.88
20.89 20.56
T-1 21.74 21.27 81% 17.67 18.17 70%
21.18 16.29
19.56 14.94
T-3 21.50 19.15 73% 19.74 17.36 67%
16.40 17.40
A @AIE Table 5004 = vhe} 2o] T-19] 1t
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Fig. 9. Drain Performance Test Sequence

Table 6. Drain Performance Test Result

Short Time(16min) Long Time(24hour)
Water Mean Mean
Input | Drain | Drain Dreain Drain | Drain Drain
L L 9 L 9
O O |yt |
1| 375 | 2620 | 70% 3321 | 89%
T-S| 2| 375 | 2436 | 65% | 64% | 334 | 89% | 88%
3| 375 | 21.80 | 58% 32.36 | 86%
1| 375 | 31.56 | 84% 34.56 | 92%
T-1] 2| 37.5 | 3040 | 81% | 77% | 35.84 | 96% | 94%
3| 375 | 2438 | 65% 35.80 | 95%
1| 375 | 3452 | 92% 34.88 | 93%
T-3| 2| 37.5 | 35.66 | 95% | 90% | 35.86 | 96% | 94%
3| 37.5 | 3096 | 83% 35.02 | 93%
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