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A Study on the Formulae of Tidal Current—Stone
Size for the Closure of Tidal Basins
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Abstract

In this study, formulae related tidal current-stone diameter and weight have been analyzed based on the real
sea dike construction situation. Three formulae which denoted Shields, Isbash and Netherlands’s simple method
have been compared by the various tidal current condition at the closing of sea dike. Isbash and Netherland's

simple formulae consist of only the velocity of tidal current while Shields formula considered not only the

velocity but also the depth of flow the sea dike closure. Consequently Shields formula was represented more

correct results through the comparision of real experimental field data in the Si-hwa tideland reclamation

project.
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(Table 1) Velocity—stone diameter & weight
(Netherlands formula)

Velocity { Diameter(D), m | T(Weight), ton
Remark
m/ sec {a=111]a=14{a=1L1 | a=14
1 0.04 0.05 ] 0.0002 | 0.0003 p=Coefficient
2 0.14 0.18 | 0.0073 | 0.015 | of Velocity
3 0.32 041 | 0.0868 | 0.183
4 0.57 0.72 | 0.491 | 0.989
5 0.89 1.13 | 1.865 | 3.824
6 1.27 162 | 5.428 n21
7 174 2.21 13.96 | 28.60
8 227 288 13100 | 331
‘9 2.87 365 | 6265 | 1289
10 3.54 4.51 1176 | 243.10
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(Table 2> Velocity—stone diameter & weight
(Isbash)

Vel. Oid fomula New formula

(m/sec)| 0=0° 0=30° =0 0=30°

(Dm){T(ton ){D{m){T(ton }ID(m){T(ton )[D(m){T(ton)

0.04
0.07
0.39
0.70
1.09
1.57
2.13
218
3.52
4.35

0.0001
0.0073
0.083
0.47
1.79
5.33
13.45
29.97
60.75
114.30

0.07
0.28
0.62
1N
173
2.49
3.39
4.43
5.61
6.92

0.0004
0.029
0.33
1.89
121
21.48
54.19
120.16
244.71
460.54

0.04
0.17
0.39
0.70
1.09
1.57
213
278
3.52
4.35

0.0001(0.12
0.0073]0.48
0.083 (1.07
0.47 |1.90
179|297
5.33 |4.28
13.45 [5.83
29.97 11.61
60.75 [9.63
1144 |11.89

0.0023
0.149
1.69
9.58
36.5
108.69
274.28
61116
1238.83,
332.88
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L= | X
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EAFE AAEE ohe ) 2

h=11.0m C(Chezy)=18log(6x11 /1.0)=32.8
C(Stric.)=25(18 /2.0)01%=33.2
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7V4 34 #4+@cHNEDECO)».
h=(11/2)=5.5m

C(Chezy)=18log(6x5.5/1.0)=27.3
C(Stric.)=25(5.5/2.0)"%=29.57
A shtzA o] HE A7 E90lE fstd 43 R
H1et Aol o] §F AR 242 (Table 3)
of Axste] Fsigct. o] A= AFAT

(Table 3) Velocity—stone diameter & weight

(Shields)
items Bottom Protection Dump Forward

Vel Dn(m) T(ton) Dn(m) T(ton)
10 0.034 0.0001 0.050 0.0004
20 0.135 0.0066 0.208 0.0240
30 0.305 0.075 0.469 0.2713
a0 0541 0.421 0.834 1.536
50 0.846 1.605 1303 5861
6.0 1.218 4791 1.876 17.50
10 1.658 12.08 2.554 44,13
80 2.166 26.92 3335 98.33
9.0 2.741 54.58 4.221 199.4
100 3.384 102.7 5212 375.1
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N

N
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Stone diameter(m)

\

e

v

o
n

1 -
! 2 3 4 S 6 1
Cument velocity(m/ sec)

o

— Shields

[+ Ne.=1.1 —— Isbash(A=0)]

(Fig. 3> Velocity—stone diameter(Bottom
protection)

Weight of stone(t)

current velocity(m/ sec)

F-— Ne.=1.1  —— Shieids  —— Isbash(A=0)
Fig. 4) Velocity—stone weight(Bottom
Protection)
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2 Aol a1 I 8] Zho] T4 oA
= H2f5d ArE IR B9 Re=
11)& dugez o]&d Aot (Fig. 3
(Fig. H& 471 AHAE F5-AMAZ R A
TS ZRE 3224 N=112 3zt 3]
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o] 2etd A% 1 Al i st 9%

9 4= $8IA 2 5 ek

(Table 4> Velocity—stone diameter & weight

(Bottom protection )

Formula} Netherlands Isbash Shields
Vel. |Dn(m) | T(ton) | D(m) | T(ton) | Dn{m) | T(ton)
1.0 0.04 | 00002 | 004 |0.0001 | 0.034 | 0.0001
2.0 0.14 | 0.0073 [ 0.07 | 0.0073 | 0.135 | 0.0066
3.0 0.32 | 0.0868 | 0.33 |0.083 [ 0.305 | 0.075
40 057 | 0.4%1 0.70 | 0.47 0.541 | 0.421
5.0 0.89 | 1.868 1.09 1.79 0.846 | 1.605
6.0 1.27 | 5.428 1.57 {533 1.218 | 479
70 1.74 {1396 213 | 13.45 1.658 | 12.08
8.0 2.27 {3100 2.8 | 29.97 2.166 | 26.92
9.0 2.87 | 6265 3.52 | 60.75 2.741 | 54.58
10.0 354 | 1176 4.35 | 1144 3.384 | 102.7

-Vel.=(velocity)m/ sec, Dn{m) =Diameter, T(ton) =Weight
of Stone

7123 (Table 5)& 7] 37H4 B4o14 A
AP S Aol N BASE B A4S DelsHA
0 EE AR ARALE 2EE Ao2A
4ol WEz ANPNT A9e AATFRE
29a7) 91g A% BBl F Isbashit
Shiclds3 4ol 4 A AR e ARAAE T8
SHGT S ol FYANE a=148 H§F
Astolct, i Isbash B4 73434 AFHY A
BA7h g} 1 298 A dehis Fig. 5)
o (Fig. )¢ 47] A48 $542 242 xg
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Stone diameter(m)
o

T LT

s

—

1 2 3 8 9 N
Current velocity(m/ sec)

l—'— Ne.=14 —isbash(old) —=isbash(new)—=— Shieids 1

{Fig. 5) Velocity—stone diameter{Dump forward)

{1 T

|

Weight of stone(t)

1
1 2 3 4 5 6 7 g5 9 10
Current velocity(m/ sec)

["’— Ne.=14  ——lsbash(old) —= |spash(new) =~ Shields

<Fig. 6) Velocity—stone weight(Dump forward)

(Table 5) Velocity—stone diameter & weight
(Dump forward)

Items | Netherlands | Isbash(old) isbash(new)| Shields

vel. pn{m){ Wton) Pn(m)| T(ton)

007
0.28
0.62
1.1
1.73
2.49
3.39
4.43
561

Dn(m)j T(ton)

0.050
0.208
0.469
0.834
1.303
1.876
2.554

Di(m)| T(ton)

0.120 0.0023
0.480 [0.1490
1.07 |1.69
1.90 19.58
297 [36.5
4.28 [108.69
5.83 [274.28
761 B11.16 13.335
963 12388 |4.221

10 (005
2.0 [0.18
30 |0.41
40 (072
50 | 113
6.0 {162
10 {221
8.0 | 288
9.0 |3.65

0.0003
0.015
0.183
0.989
3824
11.27
28.60
63.30
128.9

0.0004
0.029
0.33
1.89
121
21.48
54.19
120.76
244.717

0.0004
0.024
0273
1.536
5.861
17.50
44.13
98.33
199.4

10.0 | 4.51 [243.10 | 6.92 (460.54 (11.89 [2332.88(5.212 [ 375.1

Eg AogA o] AR AT Isbashel Akgke]
HpstA AHgs o] HE Bato] HAE f0|
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{Table 6) Comparision of shields results for depth
condition

Case |Planning Depth=EL. -60m| Real Depth=EL. -35.0m

Item | Bottom Protec. | Dump Forward | Bottom Protec. | Dump Forward

Dn(m)| T(ton) p(m)] T(ton) pn(m)} T(ton) Pr(m)| Ton)

.00002p. 0278P 00006,
10013 0.11120.0036
.015  0.25020.0415
.084 D.445 [0.233
.320 P.695 0.889
.956  (1.001 [2.660
44.131 0969 .411 [1.360 6.700
98.332 {1.270 [5.370 [1.780 [14.92
199.40 (1.602 [10.890 .250 [30.25
375.10[1.978 [20.490 [.780 [56.93

1.0 |0.034
2.0 {0.135
3.0 |0.305
40 (0541
5.0 [0.846
6.0 11.218
70 |1.658
8.0 |2.166
9.0 (2.741
10.0 |3.384

0.0001
0.0066
0.075
0.421
1605
4719
12.08
26.92
54.58
102.7

0.050
0.208
0.469
0.834
1.303
1.876
2.554
3335
4.221
5.212

0.0004 p.0198,
0024 D079
0.273 p.178
1.153 p.316
5861 D.494
17.501 .712
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(Fig. 7) Comparision of shields results for differ-
ent depth condition
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