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S-SRICOS Method : Prediction of Scour Depth
Around Bridge Piers in Cohesive Soils

2 7 A Kwak, Ki-Seok

Abstract

A new method called S-SRICOS is proposed to predict the local scour depth around bridge piers. The S-SRICOS
method is a simplified version of the SRICOS method which was developed to predict the scour depth versus time
curve around bridge piers. The SRICOS method which considers the time effect based on the soil properties and the
hydraulic parameters can handle a multi-flood hydrograph and multi-layer soil systems with the SRICOS program. An
attempt was made to simplify the method to the point where only hand calculations would be required. The concept
of the equivalent time was developed for this purpose. The S-SROICOS method requires only 4 parameters such as
pier width, design bridge life, design velocity corresponding to the design bridge life, and initial scour rate of the soil.
The S-SRICOS method was verified against 55 cases of the scour depth results using the SRICOS method.
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E 1. STHIZE 2 HEE ool

§ thyd. Umax 2’;‘ te
) Bridge (years) (m/s) (mm/hr) (hrs)
5 1.90 801 ‘ 165.40
10 1.98 8.91 214.08
15 2.06 8.91 A 243.60
20 2.06 8.91 251.02
Navasota, Bent3 25 2.06 8.91 267.66
30 2.06 8.91 267.93
35 2.06 8.91 322.35
41 2.54 8.91 274.05
5 3.16 22.39 125.99
10 3.24 92,39 333.94
15 3.31 22.39 442,69
: 20 3.31 29.39 448.07
Navasota, Bent 5 25 3.31 22.39 468.58
30 3.31 22.39 468.58
35 3.31 22.39 596.67
41 3.82 22.39 427.89
5 4.20 65.26 540.97
10 4.20 65.26 543.37
Braros. Bont 3 15 4.20 65.26 595.91
azos, Be 20 4.20 65.26 595.91
25 4.20 65.26 595.91
33 4.20 65.26 812.01
. 5 1.73 17.44 271.86
San Jacinto, Bent 43 10 3.07 17.44 196.25
5 1.40 50.60 137.74
» 10 1.40 50.60 146.29
Trinity, Bent 3 15 2.00 50.60 280.21
17 2.00 50.60 292.96
5 3.22 39.82 257.28
n 10 3.22 39.82 309.94
Trinity, Bent 4 15 4.06 39.82 311.18
17 4.06 39.82 368.93
5 112 61.75 25.42
10 1.12 61.75 25.78
15 1.50 61.75 39.97
20 1.50 61.75 43.47
San Marcos, Bent 9 o5 150 61.75 44.84
30 1.50 61.75 46.55
35 1.50 61.75 49.85
40 1.50 61.75 51.66
Sims, Bent 3 3 0.95 2.69 152.84
5 215 127.44 103.53
10 217 127.44 143.49
15 217 127.44 161.32
20 217 127.44 188.14
. 25 2147 127.44 204.44
Bedias 75, Bent 26 30 217 127.44 063.28
35 2.17 127.44 263.28
40 217 127.44 281.80
45 2.19 127.44 289.03
50 219 127.44 289.03
5 1.36 4425 65.36
. 10 1.37 44.05 109.04
Bedias 90, Bent 6 15 1.54 44.25 103.68
18 1.54 44.25 104.26
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E 2. SRICOSHHdt S-SRICOS ol 2|3t Al220(2| Hiw

i 3 b Scour Depth z (mm)
Bridge 5. eatv,
(years) (hrs) SRICOS S—SRICOS

5 172.56 563.8 572.2

10 202.04 628.5 615.7

15 227.44 666.2 651.5

Navasota. Bontd 20 235.84 672.3 659.1
’ 25 242 56 685.1 664.9

30 248.20 685.3 669.6

35 953.06 720.2 673.5

41 368.88 757.4 823.0

5 442.06 871.6 862.5

10 433.05 1094.0 1045.4

15 450.00 1148.5 1108.1

Nevasota. Bont 5 20 465.56 1150.1 1115.3
' 25 476.77 1155.9 1122.4

30 487.85 1155.9 1125.8

35 488.24 1183.9 1139.5

41 615.96 1238.8 1289.2

5 449.04 2527.9 2489.2

10 490.01 - 2508.7 2507.2°
Bravos. Bont 3 15 515.42 0544.7 2517.6.
’ 20 534.45 2544.7 0524.3

25 549.69 2544.7 0529 5

33 568.44 2589.8 0536.7

. 5 125.86 11217 947.1

San Jacinto, Bent 43 10 373.08 1298.0 1661.4
5 73.51 1134.7 972.2

N 10 80.22 1145.6 995.8
Trinity, Bent 3 15 152.63 1517.9 1394.0
17 155.08 1525.0 1397.8

5 307.84 1878.4 1967.7

Trinity. Bont 4 10 337.35 1938.8 1987.3
v 15 534.27 2193.2 2372.9

17 544.57 2955.7 2373.6

5 57.28 672.4 637.3

10 62.51 676.4 662.7

15 94.84 899.8 1075.2

20 98.56 927.0 1082.2

San Marcos, Bent 9 25 101.55 936.9 1087.6
30 104.12 948.7 1091.3

35 106.54 969.9 1092.7

40 108.54 980.7 1095.1

Sims, Bent 3 3 62.97 286.5 143.7
5 126.98 1519.3 1540.7

10 139.79 1578.1 1568.7

15 146.94 1503.3 1576.6

20 152.14 1611.1 1582.3

g 25 156.27 1628.8 1586.7
Bedias 75, Bent 26 30 159.73 1642.6 1590.2
35 162.86 1642.6 1592.6

40 165.56 1647.9 1594.9

45 170.24 1659.0 1608.4

50 172.52 1659.0 1610.0

5 72.46 604.5 602.4

. 10 79.96 662.4 617.7
Bedias 90, Bent 6 15 100.44 700.7 697.3
18 102.78 701.3 699.8
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E 3. A8z EMR|

) Bridge Navasota Brazos San Jacinto Sims
Soil Layer No. 1 2 1,2 1,2 3 4 1
Properties
Depth (m) 1.8-2.4 4.9-55 | 13.0-13.7 | 5.3-6.1 6.9-7.6 7.68.4 3.0-3.7
Liquid Limit (%) 27.72 26.42 24.49 22.04 - 37.50 84.16
Plastic Limit (%) 14.29 6.259.41 9.09 - 12.71 16.05 68 11
Plasticity Index (%) 13.43 20.17 15.08 12.95 - 24.79 o5 25
Water Content (%) 19.80 26.60 17.32 151.57 26.88 27.75 0.0012
Mean Diameter, Dsy (mm) 0.125 - 0.265 - - - 2'3 00
Shear Strength (kPa) 43.10 32.10 45.49 23.94 4.78 21.53 19.60
Unit Weight (kN/m?) 19.20 18.80 20.20 19.60 16.70 20.80 99.07
% Passing #200 Sieve 26.20 57.70 30.09 50.36 60.71 94.50 .
. Bridge Trinity San-Marcos Bedias 75 Bedias 90
Soil Layer No. 1 2 1 2 1 2 1
Properties
Depth (m) | 10.7-11.4 | 13.0-13.7 | 6.1-6.6 7.0-7.5 6.1-6.9 6.9-7.6 1.5~2.3
Liquid Limit (%) - 42.24 41.34 40.31 47.86 - 55.08
Plastic Limit (%) - 8.70 16.67 19.18 13.56 - 15.79
Plasticity Index (%) - 33.54 24.67 21.13 34.30 - 39.29
Water Content (%) 7.67 22.22 22.00 24.40 18.07 17.50 23.63
Mean Diameter, D5y (mm) 6.00 - - - 0.048 0.130 0.040
Shear Strength (kPa) 9.57 11.48 27.30 29.67 10.00 32.00 62.00
Unit Weight (kN/m?) 22.00 22.10 19.60 20.20 20.04 21.30 19.60
% Passing #200 Sieve 11.52 68.40 78.30 73.40 86.81 35.14 91.31
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