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Abstract This study was to compare the protection abilities of an SPF through ground or underwater casting.
A mat of 1/10 scale was made and then mortar was placed on the ground and submerged conditions. A limit
velocity of each mat was estimated with this experiment. As a result of the test, the mat failed because of the
decrease of bearing power in the center of the waterway. On the one hand, the edge of the mat, where the
velocity is slow, secures stability. The result of the limit velocity analysis suggests that a velocity of ground
placement with 6.51m/s and underwater casting with 9.80m/s is the minimum to ensure stability. When SPF mat
with a thickness of 0.50m is replaced with a concrete block, it is calculated to need a maximum thickness of
2.21m.
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[Fig. 1] Experiment channel
(a) Channel bed (b) Temporary gate
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[Fig. 2] Mat of SPF method
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[Fig. 3] Scale of mat and measurement locations

(®)

[Fig. 4] Production process of mat
(a) Concrete casting at the ground
(b) Concrete casting at the underwater

[Table 1] Result of experiment for ground casting

[Fig. 5] Installation of scale model(1/10)
(a) Ground casting (b) Underwater casting
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Measuring
point 1 2 4 5 6 7 8
Case
A 151 1.55 1.85 2.09 2.19 1.52 2.08 1.90
B 1.48 1.74 2.02 2.05 2.05 1.95 172 1.79
! C 1.35 1.49 2.05 2.13 2.10 225 1.85 171
D 1.04 1.46 1.88 2.07 2.92 1.85 175 151
A Vfrlr‘l’lcsi)ty 1.59 161 2.11 233 2.45 1.87 2.16 233
B 224 225 227 237 2.35 2.17 2.19 226
2 C 1.78 2.14 234 234 2.49 232 2.04 2.14
D 1.48 2.19 2.11 259 2.49 2.14 2.15 222
3 A 1.86 1.87 224 2.45 2.60 1.96 2.46 227
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[Fig. 6] Failure process after limit velocity(ground casting)
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[Fig. 7] Failure process after limit velocity(underwater

casting)
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[Table 2] Result of experiment for underwater casting
Measuring
point 1 2 3 4 5 6 7 8
Case
A 1.12 1.29 1.14 1.25 1.33 1.19 1.06 1.10
1 B 1.03 1.41 1.26 1.76 1.18 1.33 1.21 0.89
C 1.19 1.29 1.16 1.79 1.34 1.49 1.59 1.12
D 1.00 1.61 1.50 2.03 1.90 1.81 1.85 1.43
A 1.40 1.98 1.41 2.29 2.05 1.94 1.88 1.30
5 B 1.40 1.96 1.54 2.11 221 1.87 1.74 1.38
C 1.36 1.94 1.70 2.16 2.34 2.17 2.20 1.74
D 1.49 2.10 1.96 2.25 2.44 2.38 2.16 1.67
A 2.49 2.54 2.56 3.21 3.05 2.75 2.48 2.22
3 B Velocity 2.42 2.69 2.45 3.20 2.94 2.81 2.24 2.22
C (m/s) 2.32 2.64 2.29 3.22 2.92 2.75 2.27 2.38
D 2.11 2.54 2.41 3.08 2.96 2.93 2.51 2.43
A 3.17 3.17 3.00 3.32 3.33 3.20 2.93 2.71
4 B 2.86 3.13 3.08 3.40 3.37 342 2.95 3.89
C 2.80 3.05 2.80 3.55 3.27 3.32 2.92 3.02
D 2.88 2.86 2.81 3.53 3.48 3.33 2.78 2.90
A 3.32 3.07 3.24 3.51 3.57 3.48 3.46 3.53
5 B 3.53 342 3.30 3.69 3.60 3.54 3.50 3.27
C 3.28 3.34 3.33 3.74 3.70 3.59 3.33 3.48
D 3.32 3.30 3.12 3.59 3.72 3.58 3.30 3.40
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[Table 3] Analysis of limit velocity by concrete casting

Spec. Ground casting Under.water
casting
size(m) 2.0x2.0 2.0x2.0
case 1 1.84 1.19
case 2 2.06 1.78
Velocity 7 e 3 221 2.6
(m/s)
case 4 - 3.10
case 5 - 3.40
Model limit velocity 2.06 3.10
Prototype limit velocity 6.51 9.80
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concrete block.

Prototype limit velocity Thickness of prototype mat Thickness of concrete block
(m/s) (m) (50, m)
Ground casting 6.51 0.50 122 ~ 147
Underwater casting 9.80 0.50 1.83 ~ 2.21
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