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Experimental Study on Hydraulic Resistance of Sea Ground
Considering Tidal Current Flow
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Abstract : Conventional erosion function apparatus (EFA) which has been used to measure the hydraulic resistance
of soil was improved to consider direction change of the current flow. Using improved apparatus, hydraulic
resistance capacities of the artificially composed clayey soil and sandy soil were compared. Test result shows that
scour rates which were measured under the bi-directional flow were much higher than those measured under uni-
directional flow for both type soils. Scour rate of sandy soil was higher than that of clayey soil. Velocity averaged
scour rate of specimen which was consolidated under the relatively large consolidation pressure is higher than that
of specimen which is consolidated under small consolidation pressure, which means scour problem under bi-
directional flow may be more serious for the deep seabed ground.

Keywords : Soft seabed ground, tidal flow, bi-directional current flow, hydraulic resistance
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Fig. 1. Hydraulic resistance measurement apparatus for uni-directional flow.
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Fig. 3. Result of hydraulic resistance measurement.

Fig. 4. Improved hydraulic resistance measurement apparatus of
Chonnam National University.
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(a) Large scale oedometer (b) Consolidation phase

Fig. 6. Large scale oedometer for manufacturing artificial soil sample. Fig. 7. Unconfined compression test for artificial soil specimen.

Table 2. Physical and mechanical properties of artificial soils

consolidation pressure, 6, composition ® LL PI Ye Sy

(KPa) ratio (%) Gs ¢ (%) ©%)  (Nm)  (Kpa) oS
K80S20 5530 2.65 1.05 66.70 3069 1.62 17.36 MH
100 K70830  47.23 2.65 115 6233 2682 1.69 17.85 MH
K50850 3459 2.67 135 5644 2594 1.85 1255  SM-SC
K40860  30.63 2.65 1.49 5678 2641 1.93 1378 SM-SC
K80S20 5621 2.65 1.03 66.70 3069 1.61 12.99 MH
K70830  52.09 2.65 112 6233 2682 1.70 11.82 MH
% K50850 3839 2.67 129 5644 2594 1.78 9.07  SM-SC
K40S60 3850 271 135 5678 2641 1.87 598  SM-SC

o : Water content, Gs : Specific gravity, e : Void ratio, LL : Liquid limit, PI : Plasticity index, y,: Total unit weight, s, : Undrained shear
strength, USCS: : Unified soil classification system
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Fig. 9. Test results under uni- and bi-directional flow : velocity-scour rate.
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Fig. 10. Test results under uni- and bi-directional flow : shear stress-scour rate.
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Table 3. Hydraulic resistance characteristics of artificial soil : critical velocity(m/s), critical shear stress(N/m”)

artificial soil specimen

uni-direction

bi-direction

consolidation pressure, G,

critical velocity critical shear stress

critical velocity critical shear stress

(KPa) composition ratio  USCS (m/s) N /m?) (m/s) (N/m?)
K80S20 MH 2.66 133.96 2.35 115.23
100 K70S30 MH 2.52 121.90 2.08 87.28
K50S50 SM-SC 1.54 51.49 1.25 35.87
K40S60 SM-SC 1.51 49.74 1.12 29.48
K80S20 MH 1.91 75.28 1.84 70.32
50 K70S30 MH 1.89 73.68 1.70 61.29
K50S50 SM-SC 1.22 34.39 0.99 23.73
K40S60 SM-SC 1.65 57.80 1.50 49.13
T 140 [{Corsoton Prossusfthese + T 140 o e
Z 120 - 5 omwernwtare /:y Z 120 3 ovemariow rosan
s E O Two Way Flow (K70530) S e O Two Way Flow (K70530)
8 100 = 2 Ty i s 100 = X Sy row tean
B GO F o Tve s row eiosso) © B GO E % oo ey row atsan
© E © g\%’;}
‘% 60 /\ % 60
E » %
per G I O
S 20 = S 20
.......... | B P B BN
0 1 2 3 0 1 2
Critical Velocity(m/s) Critical Velocity(m/s)
(a) o, = 100KPa (b) o, = 50KPa

Fig. 12.

Critical velocity and critical shear stress with consolidation pressure and composition ratio.
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