








Settlement of Overconsolidated Soils
% T

Time 

(days)

Settlement 

(in)

Remaining 

to Settle 

(in)

0 - 4 feet

OCR > 1  OVERCONSOLIDATED 95 1.129 36.1 0.33 0.02

90 0.848 27.1 0.31 0.03

po = 230 85 0.684 21.9 0.29 0.05

Δp = 1500 (Irt=Ilt=0.5) 80 0.565 18.1 0.27 0.07

pc = 2500 Hc= 4 ft 75 0.477 15.3 0.26 0.09

Hd= 4 ft 70 0.405 13.0 0.24 0.10

po + Δp = 1730 cv= 0.5 ft^2/day 65 0.342 10.9 0.22 0.12

60 0.287 9.2 0.21 0.14

Hc = 4 55 0.238 7.6 0.19 0.15

Cr = 0.015 Est S = 0.34 inches 50 0.197 6.3 0.17 0.17

Cc = 0.225 45 0.159 5.1 0.15 0.19

eo = 0.84 40 0.126 4.0 0.14 0.21

35 0.096 3.1 0.12 0.22

30 0.071 2.3 0.10 0.24

If po + Δp > pc 25 0.049 1.6 0.09 0.26

S = -0.044419 feet = -0.533 inches 20 0.031 1.0 0.07 0.27

 15 0.018 0.6 0.05 0.29

If po + Δp < or = pc 10 0.008 0.3 0.03 0.31

S = 0.0285756 feet = 0.3429 inches

Settlement of Overconsolidated Soils
% T

Time 

(days)

Settlement 

(in)

Remaining 

to Settle 

(in)

4 - 10 feet

OCR > 1  OVERCONSOLIDATED 95 1.129 193.5 1.13 0.06

90 0.848 145.4 1.07 0.12

po = 820 85 0.684 117.3 1.01 0.18

Δp = 1500 (Irt=Ilt=0.5) 80 0.565 96.9 0.95 0.24

pc = 4840 Hc= 6 ft 75 0.477 81.8 0.89 0.30

Hd= 6 ft 70 0.405 69.4 0.83 0.36

po + Δp = 2320 cv= 0.21 ft^2/day 65 0.342 58.6 0.77 0.42

60 0.287 49.2 0.71 0.48

Hc = 6 55 0.238 40.8 0.65 0.53

Cr = 0.065 Est S = 1.19 inches 50 0.197 33.8 0.59 0.59

Cc = 0.289 45 0.159 27.3 0.53 0.65

eo = 0.78 40 0.126 21.6 0.48 0.71

35 0.096 16.5 0.42 0.77

30 0.071 12.2 0.36 0.83

If po + Δp > pc 25 0.049 8.4 0.30 0.89

S = -0.14217 feet = -1.706 inches 20 0.031 5.3 0.24 0.95

 15 0.018 3.1 0.18 1.01

If po + Δp < or = pc 10 0.008 1.4 0.12 1.07

S = 0.0989623 feet = 1.1875 inches

Settlement of Overconsolidated Soils
% T

Time 

(days)

Settlement 

(in)

Remaining 

to Settle 

(in)

10 - 15 feet

OCR > 1  OVERCONSOLIDATED 95 1.129 88.2 0.59 0.03

90 0.848 66.3 0.56 0.06

po = 1500 85 0.684 53.4 0.53 0.09

Δp = 1495 (Irt=Ilt=0.499) 80 0.565 44.1 0.50 0.12

pc = 2500 Hc= 5 ft 75 0.477 37.3 0.46 0.15

Hd= 5 ft 70 0.405 31.6 0.43 0.19

po + Δp = 2995 cv= 0.32 ft^2/day 65 0.342 26.7 0.40 0.22

60 0.287 22.4 0.37 0.25

Hc = 5 55 0.238 18.6 0.34 0.28

Cr = 0.014 Est S = 0.62 inches 50 0.197 15.4 0.31 0.31

Cc = 0.175 45 0.159 12.4 0.28 0.34

eo = 0.6307 40 0.126 9.8 0.25 0.37

35 0.096 7.5 0.22 0.40

30 0.071 5.5 0.19 0.43

If po + Δp > pc 25 0.049 3.8 0.15 0.46

S = 0.0516215 feet = 0.6195 inches 20 0.031 2.4 0.12 0.50

 15 0.018 1.4 0.09 0.53

If po + Δp < or = pc 10 0.008 0.6 0.06 0.56

S = 0.012891 feet = 0.1547 inches

Settlement of Overconsolidated Soils
% T

Time 

(days)

Settlement 

(in)

Remaining 

to Settle 

(in)

15 - 25 feet

OCR > 1  OVERCONSOLIDATED 95 1.129 752.7 2.56 0.13

90 0.848 565.3 2.42 0.27

po = 2400 85 0.684 456.0 2.29 0.40

Δp = 1445 (Irt=Ilt=0.49) 80 0.565 376.7 2.15 0.54

pc = 3000 Hc= 10 ft 75 0.477 318.0 2.02 0.67

Hd= 10 ft 70 0.405 270.0 1.88 0.81

po + Δp = 3845 cv= 0.15 ft^2/day 65 0.342 228.0 1.75 0.94

60 0.287 191.3 1.61 1.08

Hc = 10 55 0.238 158.7 1.48 1.21

Cr = 0.033 Est S = 2.69 inches 50 0.197 131.3 1.35 1.35

Cc = 0.336 45 0.159 106.0 1.21 1.48

eo = 0.7573 40 0.126 84.0 1.08 1.61

35 0.096 64.0 0.94 1.75

30 0.071 47.3 0.81 1.88

If po + Δp > pc 25 0.049 32.7 0.67 2.02

S = 0.2242671 feet = 2.6912 inches 20 0.031 20.7 0.54 2.15

 15 0.018 12.0 0.40 2.29

If po + Δp < or = pc 10 0.008 5.3 0.27 2.42

S = 0.0384374 feet = 0.4612 inches

Time Rate of Settlement

Layer

Sandy Lean Clay

10 - 15

Time Rate of Settlement

Layer

Lean Clay (Very Soft)

15 - 25

Layer

4 - 10

18029 SH 29 West - Phase I Embankment Analysis 

752+00 (Single Drainage)

Settlement

Time Rate of Settlement

Sandy Silty Clay

0 - 4

Time Rate of Settlement

Layer

Lean Clay with Sand



18029 SH 29 West - Phase I Embankment Analysis 

752+00 (Single Drainage)

Settlement

Time Rate of SettlementSettlement of Overconsolidated Soils
% T

Time 

(days)

Settlement 

(in)

Remaining 

to Settle 

(in)

25 - 30 feet

OCR > 1  OVERCONSOLIDATED 95 1.129 282.3 0.87 0.05

90 0.848 212.0 0.82 0.09

po = 3300 85 0.684 171.0 0.78 0.14

Δp = 1425 (Irt=Ilt=0.47) 80 0.565 141.3 0.73 0.18

pc = 4120 Hc= 5 ft 75 0.477 119.3 0.69 0.23

Hd= 5 ft 70 0.405 101.3 0.64 0.27

po + Δp = 4725 cv= 0.1 ft^2/day 65 0.342 85.5 0.59 0.32

60 0.287 71.8 0.55 0.37

Hc = 5 55 0.238 59.5 0.50 0.41

Cr = 0.05 Est S = 0.91 inches 50 0.197 49.3 0.46 0.46

Cc = 0.27 45 0.159 39.8 0.41 0.50

eo = 0.37 40 0.126 31.5 0.37 0.55

35 0.096 24.0 0.32 0.59

30 0.071 17.8 0.27 0.64

If po + Δp > pc 25 0.049 12.3 0.23 0.69

S = 0.0762241 feet = 0.9147 inches 20 0.031 7.8 0.18 0.73

 15 0.018 4.5 0.14 0.78

If po + Δp < or = pc 10 0.008 2.0 0.09 0.82

S = 0.0284467 feet = 0.3414 inches

Settlement of Overconsolidated Soils
% T

Time 

(days)

Settlement 

(in)

Remaining 

to Settle 

(in)

30 - 51 feet

OCR > 1  OVERCONSOLIDATED 95 1.129 1991.6 2.41 0.13

90 0.848 1495.9 2.28 0.25

po = 4860 85 0.684 1206.6 2.16 0.38

Δp = 1295 (Irt=Ilt=0.43) 80 0.565 996.7 2.03 0.51

pc = 5000 Hc= 21 ft 75 0.477 841.4 1.90 0.63

Hd= 21 ft 70 0.405 714.4 1.78 0.76

po + Δp = 6155 cv= 0.25 ft^2/day 65 0.342 603.3 1.65 0.89

60 0.287 506.3 1.52 1.02

Hc = 21 55 0.238 419.8 1.40 1.14

Cr = 0.014 Est S = 2.54 inches 50 0.197 347.5 1.27 1.27

Cc = 0.18 45 0.159 280.5 1.14 1.40

eo = 0.63 40 0.126 222.3 1.02 1.52

35 0.096 169.3 0.89 1.65

30 0.071 125.2 0.76 1.78

If po + Δp > pc 25 0.049 86.4 0.63 1.90

S = 0.2115347 feet = 2.5384 inches 20 0.031 54.7 0.51 2.03

 15 0.018 31.8 0.38 2.16

If po + Δp < or = pc 10 0.008 14.1 0.25 2.28

S = 0.0185043 feet = 0.2221 inches

8.29 inchesEst Stotal =

Sandy Lean Clay (Very Soft)

30 - 51

Time Rate of Settlement

Layer

Lean Clay (Stiff)

25 - 30

Time Rate of Settlement

Layer



Settlement of Overconsolidated Soils
% T

Time 

(days)

Settlement 

(in)

Remaining 

to Settle 

(in)

0 - 4 feet

OCR > 1  OVERCONSOLIDATED 95 1.129 9.0 0.37 0.02

90 0.848 6.8 0.35 0.04

po = 230 85 0.684 5.5 0.33 0.06

Δp = 1500 (Irt=Ilt=0.5) 80 0.565 4.5 0.31 0.08

pc = 2500 Hc= 4 ft 75 0.477 3.8 0.29 0.10

Hd= 2 ft 70 0.405 3.2 0.27 0.12

po + Δp = 1730 cv= 0.5 ft^2/day 65 0.342 2.7 0.25 0.14

60 0.287 2.3 0.23 0.16

Hc = 4 55 0.238 1.9 0.21 0.18

Cr = 0.015 Est S = 0.39 inches 50 0.197 1.6 0.19 0.19

Cc = 0.2 45 0.159 1.3 0.18 0.21

eo = 0.62 40 0.126 1.0 0.16 0.23

35 0.096 0.8 0.14 0.25

30 0.071 0.6 0.12 0.27

If po + Δp > pc 25 0.049 0.4 0.10 0.29

S = -0.040582 feet = -0.487 inches 20 0.031 0.2 0.08 0.31

 15 0.018 0.1 0.06 0.33

If po + Δp < or = pc 10 0.008 0.1 0.04 0.35

S = 0.0324562 feet = 0.3895 inches

Settlement of Overconsolidated Soils
% T

Time 

(days)

Settlement 

(in)

Remaining 

to Settle 

(in)

4 - 10 feet

OCR > 1  OVERCONSOLIDATED 95 1.129 48.4 1.13 0.06

90 0.848 36.3 1.07 0.12

po = 820 85 0.684 29.3 1.01 0.18

Δp = 1500 (Irt=Ilt=0.5) 80 0.565 24.2 0.95 0.24

pc = 4840 Hc= 6 ft 75 0.477 20.4 0.89 0.30

Hd= 3 ft 70 0.405 17.4 0.83 0.36

po + Δp = 2320 cv= 0.21 ft^2/day 65 0.342 14.7 0.77 0.42

60 0.287 12.3 0.71 0.48

Hc = 6 55 0.238 10.2 0.65 0.53

Cr = 0.065 Est S = 1.19 inches 50 0.197 8.4 0.59 0.59

Cc = 0.289 45 0.159 6.8 0.53 0.65

eo = 0.78 40 0.126 5.4 0.48 0.71

35 0.096 4.1 0.42 0.77

30 0.071 3.0 0.36 0.83

If po + Δp > pc 25 0.049 2.1 0.30 0.89

S = -0.14217 feet = -1.706 inches 20 0.031 1.3 0.24 0.95

 15 0.018 0.8 0.18 1.01

If po + Δp < or = pc 10 0.008 0.3 0.12 1.07

S = 0.0989623 feet = 1.1875 inches

Settlement of Overconsolidated Soils
% T

Time 

(days)

Settlement 

(in)

Remaining 

to Settle 

(in)

10 - 15 feet

OCR > 1  OVERCONSOLIDATED 95 1.129 22.1 0.59 0.03

90 0.848 16.6 0.56 0.06

po = 1500 85 0.684 13.4 0.53 0.09

Δp = 1495 (Irt=Ilt=0.499) 80 0.565 11.0 0.50 0.12

pc = 2500 Hc= 5 ft 75 0.477 9.3 0.46 0.15

Hd= 2.5 ft 70 0.405 7.9 0.43 0.19

po + Δp = 2995 cv= 0.32 ft^2/day 65 0.342 6.7 0.40 0.22

60 0.287 5.6 0.37 0.25

Hc = 5 55 0.238 4.6 0.34 0.28

Cr = 0.014 Est S = 0.62 inches 50 0.197 3.8 0.31 0.31

Cc = 0.175 45 0.159 3.1 0.28 0.34

eo = 0.6307 40 0.126 2.5 0.25 0.37

35 0.096 1.9 0.22 0.40

30 0.071 1.4 0.19 0.43

If po + Δp > pc 25 0.049 1.0 0.15 0.46

S = 0.0516215 feet = 0.6195 inches 20 0.031 0.6 0.12 0.50

 15 0.018 0.4 0.09 0.53

If po + Δp < or = pc 10 0.008 0.2 0.06 0.56

S = 0.012891 feet = 0.1547 inches

Settlement of Overconsolidated Soils
% T

Time 

(days)

Settlement 

(in)

Remaining 

to Settle 

(in)

15 - 25 feet

OCR > 1  OVERCONSOLIDATED 95 1.129 188.2 2.56 0.13

90 0.848 141.3 2.42 0.27

po = 2400 85 0.684 114.0 2.29 0.40

Δp = 1445 (Irt=Ilt=0.49) 80 0.565 94.2 2.15 0.54

pc = 3000 Hc= 10 ft 75 0.477 79.5 2.02 0.67

Hd= 5 ft 70 0.405 67.5 1.88 0.81

po + Δp = 3845 cv= 0.15 ft^2/day 65 0.342 57.0 1.75 0.94

60 0.287 47.8 1.61 1.08

Hc = 10 55 0.238 39.7 1.48 1.21

Cr = 0.033 Est S = 2.69 inches 50 0.197 32.8 1.35 1.35

Cc = 0.336 45 0.159 26.5 1.21 1.48

eo = 0.7573 40 0.126 21.0 1.08 1.61

35 0.096 16.0 0.94 1.75

30 0.071 11.8 0.81 1.88

If po + Δp > pc 25 0.049 8.2 0.67 2.02

S = 0.2242671 feet = 2.6912 inches 20 0.031 5.2 0.54 2.15

 15 0.018 3.0 0.40 2.29

If po + Δp < or = pc 10 0.008 1.3 0.27 2.42

S = 0.0384374 feet = 0.4612 inches

18029 SH 29 West - Phase I Embankment Analysis 

752+00 (Double Drainage)

Settlement

Time Rate of Settlement

Layer

Sandy Silty Clay

0 - 4

Time Rate of Settlement

Layer

Lean Clay with Sand

4 - 10

Time Rate of Settlement

Layer

Sandy Lean Clay

10 - 15

Time Rate of Settlement

Layer

Lean Clay (Very Soft)

15 - 25



18029 SH 29 West - Phase I Embankment Analysis 

752+00 (Double Drainage)

Settlement

Time Rate of SettlementSettlement of Overconsolidated Soils
% T

Time 

(days)

Settlement 

(in)

Remaining 

to Settle 

(in)

25 - 30 feet

OCR > 1  OVERCONSOLIDATED 95 1.129 70.6 0.87 0.05

90 0.848 53.0 0.82 0.09

po = 3300 85 0.684 42.8 0.78 0.14

Δp = 1425 (Irt=Ilt=0.47) 80 0.565 35.3 0.73 0.18

pc = 4120 Hc= 5 ft 75 0.477 29.8 0.69 0.23

Hd= 2.5 ft 70 0.405 25.3 0.64 0.27

po + Δp = 4725 cv= 0.1 ft^2/day 65 0.342 21.4 0.59 0.32

60 0.287 17.9 0.55 0.37

Hc = 5 55 0.238 14.9 0.50 0.41

Cr = 0.05 Est S = 0.91 inches 50 0.197 12.3 0.46 0.46

Cc = 0.27 45 0.159 9.9 0.41 0.50

eo = 0.37 40 0.126 7.9 0.37 0.55

35 0.096 6.0 0.32 0.59

30 0.071 4.4 0.27 0.64

If po + Δp > pc 25 0.049 3.1 0.23 0.69

S = 0.0762241 feet = 0.9147 inches 20 0.031 1.9 0.18 0.73

 15 0.018 1.1 0.14 0.78

If po + Δp < or = pc 10 0.008 0.5 0.09 0.82

S = 0.0284467 feet = 0.3414 inches

Settlement of Overconsolidated Soils
% T

Time 

(days)

Settlement 

(in)

Remaining 

to Settle 

(in)

30 - 51 feet

OCR > 1  OVERCONSOLIDATED 95 1.129 497.9 2.41 0.13

90 0.848 374.0 2.28 0.25

po = 4860 85 0.684 301.6 2.16 0.38

Δp = 1295 (Irt=Ilt=0.43) 80 0.565 249.2 2.03 0.51

pc = 5000 Hc= 21 ft 75 0.477 210.4 1.90 0.63

Hd= 10.5 ft 70 0.405 178.6 1.78 0.76

po + Δp = 6155 cv= 0.25 ft^2/day 65 0.342 150.8 1.65 0.89

60 0.287 126.6 1.52 1.02

Hc = 21 55 0.238 105.0 1.40 1.14

Cr = 0.014 Est S = 2.54 inches 50 0.197 86.9 1.27 1.27

Cc = 0.18 45 0.159 70.1 1.14 1.40

eo = 0.63 40 0.126 55.6 1.02 1.52

35 0.096 42.3 0.89 1.65

30 0.071 31.3 0.76 1.78

If po + Δp > pc 25 0.049 21.6 0.63 1.90

S = 0.2115347 feet = 2.5384 inches 20 0.031 13.7 0.51 2.03

 15 0.018 7.9 0.38 2.16

If po + Δp < or = pc 10 0.008 3.5 0.25 2.28

S = 0.0185043 feet = 0.2221 inches

8.34 inchesStotal =Est

Time Rate of Settlement

Layer

Sandy Lean Clay (Very Soft)

30 - 51

Time Rate of Settlement

Layer

Lean Clay (Stiff)

25 - 30



Settlement of Overconsolidated Soils
% T

Time 

(days)

Settlement 

(in)

Remaining 

to Settle 

(in)

0 - 4 feet

OCR > 1  OVERCONSOLIDATED 95 1.129 10.2 0.55 0.03

90 0.848 7.6 0.53 0.06

po = 230 85 0.684 6.2 0.50 0.09

Δp = 1740 (Irt=Ilt=0.5) 80 0.565 5.1 0.47 0.12

pc = 2000 Hc= 3 ft 75 0.477 4.3 0.44 0.15

Hd= 3 ft 70 0.405 3.6 0.41 0.18

po + Δp = 1970 cv= 1 ft^2/day 65 0.342 3.1 0.38 0.20

60 0.287 2.6 0.35 0.23

Hc = 4 55 0.238 2.1 0.32 0.26

Cr = 0.03 Est S = 0.58 inches 50 0.197 1.8 0.29 0.29

Cc = 0.2 45 0.159 1.4 0.26 0.32

eo = 1.3 40 0.126 1.1 0.23 0.35

35 0.096 0.9 0.20 0.38

30 0.071 0.6 0.18 0.41

If po + Δp > pc 25 0.049 0.4 0.15 0.44

S = 0.04672402 feet = 0.5607 inches 20 0.031 0.3 0.12 0.47

 15 0.018 0.2 0.09 0.50

If po + Δp < or = pc 10 0.008 0.1 0.06 0.53

S = 0.04866461 feet = 0.584 inches

Settlement of Overconsolidated Soils
% T

Time 

(days)

Settlement 

(in)

Remaining 

to Settle 

(in)

4 - 7 feet

OCR > 1  OVERCONSOLIDATED 95 1.129 20.3 0.53 0.03

90 0.848 15.3 0.50 0.06

po = 640 85 0.684 12.3 0.47 0.08

Δp = 1740 (Irt=Ilt=0.5) 80 0.565 10.2 0.45 0.11

pc = 2500 Hc= 3 ft 75 0.477 8.6 0.42 0.14

Hd= 3 ft 70 0.405 7.3 0.39 0.17

po + Δp = 2380 cv= 0.5 ft^2/day 65 0.342 6.2 0.36 0.20

60 0.287 5.2 0.33 0.22

Hc = 3 55 0.238 4.3 0.31 0.25

Cr = 0.05 Est S = 0.56 inches 50 0.197 3.5 0.28 0.28

Cc = 0.2 45 0.159 2.9 0.25 0.31

eo = 0.84 40 0.126 2.3 0.22 0.33

35 0.096 1.7 0.20 0.36

30 0.071 1.3 0.17 0.39

If po + Δp > pc 25 0.049 0.9 0.14 0.42

S = 0.04127509 feet = 0.4953 inches 20 0.031 0.6 0.11 0.45

 15 0.018 0.3 0.08 0.47

If po + Δp < or = pc 10 0.008 0.1 0.06 0.50

S = 0.04649975 feet = 0.558 inches

Settlement of Overconsolidated Soils
% T

Time 

(days)

Settlement 

(in)

Remaining 

to Settle 

(in)

7 - 10 feet

OCR > 1  OVERCONSOLIDATED 95 1.129 11.3 0.14 0.01

90 0.848 8.5 0.14 0.02

po = 995 85 0.684 6.8 0.13 0.02

Δp = 1737 (Irt=Ilt=0.499) 80 0.565 5.7 0.12 0.03

pc = 3000 Hc= 3 ft 75 0.477 4.8 0.11 0.04

Hd= 3 ft 70 0.405 4.1 0.11 0.05

po + Δp = 2732 cv= 0.9 ft^2/day 65 0.342 3.4 0.10 0.05

60 0.287 2.9 0.09 0.06

Hc = 3 55 0.238 2.4 0.08 0.07

Cr = 0.02 Est S = 0.15 inches 50 0.197 2.0 0.08 0.08

Cc = 0.2 45 0.159 1.6 0.07 0.08

eo = 1.1 40 0.126 1.3 0.06 0.09

35 0.096 1.0 0.05 0.10

30 0.071 0.7 0.05 0.11

If po + Δp > pc 25 0.049 0.5 0.04 0.11

S = 0.00208265 feet = 0.025 inches 20 0.031 0.3 0.03 0.12

 15 0.018 0.2 0.02 0.13

If po + Δp < or = pc 10 0.008 0.1 0.02 0.14

S = 0.01253307 feet = 0.1504 inches

Layer

18029 SH 29 West - Phase I Embankment Analysis 

868+00 (Single Drainage)

Settlement

Time Rate of Settlement

Clayey Sand

0 - 4

Time Rate of Settlement

Layer
Sandy Lean Clay

4 - 7

Time Rate of Settlement

Layer

Silty, Clayey Sand

7 - 10



18029 SH 29 West - Phase I Embankment Analysis 

868+00 (Single Drainage)

Settlement

Time Rate of SettlementSettlement of Overconsolidated Soils
% T

Time 

(days)

Settlement 

(in)

Remaining 

to Settle 

(in)

10 - 12 feet

OCR > 1  OVERCONSOLIDATED 95 1.129 9.0 0.22 0.01

90 0.848 6.8 0.21 0.02

po = 1400 85 0.684 5.5 0.19 0.03

Δp = 1737 (Irt=Ilt=0.499) 80 0.565 4.5 0.18 0.05

pc = 3000 Hc= 2 ft 75 0.477 3.8 0.17 0.06

Hd= 2 ft 70 0.405 3.2 0.16 0.07

po + Δp = 3137 cv= 0.5 ft^2/day 65 0.342 2.7 0.15 0.08

60 0.287 2.3 0.14 0.09

Hc = 2 55 0.238 1.9 0.13 0.10

Cr = 0.05 Est S = 0.23 inches 50 0.197 1.6 0.11 0.11

Cc = 0.2 45 0.159 1.3 0.10 0.13

eo = 0.84 40 0.126 1.0 0.09 0.14

35 0.096 0.8 0.08 0.15

30 0.071 0.6 0.07 0.16

If po + Δp > pc 25 0.049 0.4 0.06 0.17

S = 0.02220469 feet = 0.2665 inches 20 0.031 0.2 0.05 0.18

 15 0.018 0.1 0.03 0.19

If po + Δp < or = pc 10 0.008 0.1 0.02 0.21

S = 0.01904274 feet = 0.2285 inches

Settlement of Overconsolidated Soils
% T

Time 

(days)

Settlement 

(in)

Remaining 

to Settle 

(in)

12 - 34 feet

OCR > 1  OVERCONSOLIDATED 95 1.129 546.4 1.25 0.07

90 0.848 410.4 1.18 0.13

po = 2670 85 0.684 331.1 1.12 0.20

Δp = 1713 (Irt=Ilt=0.492) 80 0.565 273.5 1.05 0.26

pc = 4000 Hc= 22 ft 75 0.477 230.9 0.99 0.33

Hd= 22 ft 70 0.405 196.0 0.92 0.39

po + Δp = 4383 cv= 1 ft^2/day 65 0.342 165.5 0.85 0.46

60 0.287 138.9 0.79 0.53

Hc = 22 55 0.238 115.2 0.72 0.59

Cr = 0.02 Est S = 1.31 inches 50 0.197 95.3 0.66 0.66

Cc = 0.2 45 0.159 77.0 0.59 0.72

eo = 1.3 40 0.126 61.0 0.53 0.79

35 0.096 46.5 0.46 0.85

30 0.071 34.4 0.39 0.92

If po + Δp > pc 25 0.049 23.7 0.33 0.99

S = 0.10955302 feet = 1.3146 inches 20 0.031 15.0 0.26 1.05

 15 0.018 8.7 0.20 1.12

If po + Δp < or = pc 10 0.008 3.9 0.13 1.18

S = 0.04118021 feet = 0.4942 inches

Settlement of Overconsolidated Soils
% T

Time 

(days)

Settlement 

(in)

Remaining 

to Settle 

(in)

34 - 55 feet

OCR > 1  OVERCONSOLIDATED 95 1.129 622.4 2.93 0.15

90 0.848 467.5 2.78 0.31

po = 5195 85 0.684 377.1 2.62 0.46

Δp = 1095 (Irt=Ilt=0.5) 80 0.565 311.5 2.47 0.62

pc = 5000 Hc= 21 ft 75 0.477 262.9 2.32 0.77

Hd= 21 ft 70 0.405 223.3 2.16 0.93

po + Δp = 6290 cv= 0.8 ft^2/day 65 0.342 188.5 2.01 1.08

60 0.287 158.2 1.85 1.24

Hc = 21 55 0.238 131.2 1.70 1.39

Cr = 0.02 Est S = 3.09 inches 50 0.197 108.6 1.54 1.54

Cc = 0.2 45 0.159 87.6 1.39 1.70

eo = 0.6 40 0.126 69.5 1.24 1.85

35 0.096 52.9 1.08 2.01

30 0.071 39.1 0.93 2.16

If po + Δp > pc 25 0.049 27.0 0.77 2.32

S = 0.2573001 feet = 3.0876 inches 20 0.031 17.1 0.62 2.47

 15 0.018 9.9 0.46 2.62

If po + Δp < or = pc 10 0.008 4.4 0.31 2.78

S = 0.02180459 feet = 0.2617 inches

5.92 inchesEst Stotal =

Layer

Time Rate of Settlement

Time Rate of Settlement

Layer

Sandy Silty Clay

34 - 55

Sandy Lean Clay

10 - 12

Time Rate of Settlement

Layer

Clayey Sand

12 - 34



Settlement of Overconsolidated Soils
% T

Time 

(days)

Settlement 

(in)

Remaining 

to Settle 

(in)

0 - 4 feet

OCR > 1  OVERCONSOLIDATED 95 1.129 2.5 0.55 0.03

90 0.848 1.9 0.53 0.06

po = 230 85 0.684 1.5 0.50 0.09

Δp = 1740 (Irt=Ilt=0.5) 80 0.565 1.3 0.47 0.12

pc = 2000 Hc= 3 ft 75 0.477 1.1 0.44 0.15

Hd= 1.5 ft 70 0.405 0.9 0.41 0.18

po + Δp = 1970 cv= 1 ft^2/day 65 0.342 0.8 0.38 0.20

60 0.287 0.6 0.35 0.23

Hc = 4 55 0.238 0.5 0.32 0.26

Cr = 0.03 Est S = 0.58 inches 50 0.197 0.4 0.29 0.29

Cc = 0.2 45 0.159 0.4 0.26 0.32

eo = 1.3 40 0.126 0.3 0.23 0.35

35 0.096 0.2 0.20 0.38

30 0.071 0.2 0.18 0.41

If po + Δp > pc 25 0.049 0.1 0.15 0.44

S = 0.04672402 feet = 0.561 inches 20 0.031 0.1 0.12 0.47

 15 0.018 0.0 0.09 0.50

If po + Δp < or = pc 10 0.008 0.0 0.06 0.53

S = 0.04866461 feet = 0.584 inches

Settlement of Overconsolidated Soils
% T

Time 

(days)

Settlement 

(in)

Remaining 

to Settle 

(in)

4 - 7 feet

OCR > 1  OVERCONSOLIDATED 95 1.129 5.1 0.53 0.03

90 0.848 3.8 0.50 0.06

po = 640 85 0.684 3.1 0.47 0.08

Δp = 1740 (Irt=Ilt=0.5) 80 0.565 2.5 0.45 0.11

pc = 2500 Hc= 3 ft 75 0.477 2.1 0.42 0.14

Hd= 1.5 ft 70 0.405 1.8 0.39 0.17

po + Δp = 2380 cv= 0.5 ft^2/day 65 0.342 1.5 0.36 0.20

60 0.287 1.3 0.33 0.22

Hc = 3 55 0.238 1.1 0.31 0.25

Cr = 0.05 Est S = 0.56 inches 50 0.197 0.9 0.28 0.28

Cc = 0.2 45 0.159 0.7 0.25 0.31

eo = 0.84 40 0.126 0.6 0.22 0.33

35 0.096 0.4 0.20 0.36

30 0.071 0.3 0.17 0.39

If po + Δp > pc 25 0.049 0.2 0.14 0.42

S = 0.04127509 feet = 0.495 inches 20 0.031 0.1 0.11 0.45

 15 0.018 0.1 0.08 0.47

If po + Δp < or = pc 10 0.008 0.0 0.06 0.50

S = 0.04649975 feet = 0.558 inches

Settlement of Overconsolidated Soils
% T

Time 

(days)

Settlement 

(in)

Remaining 

to Settle 

(in)

7 - 10 feet

OCR > 1  OVERCONSOLIDATED 95 1.129 2.8 0.14 0.01

90 0.848 2.1 0.14 0.02

po = 995 85 0.684 1.7 0.13 0.02

Δp = 1737 (Irt=Ilt=0.499) 80 0.565 1.4 0.12 0.03

pc = 3000 Hc= 3 ft 75 0.477 1.2 0.11 0.04

Hd= 1.5 ft 70 0.405 1.0 0.11 0.05

po + Δp = 2732 cv= 0.9 ft^2/day 65 0.342 0.9 0.10 0.05

60 0.287 0.7 0.09 0.06

Hc = 3 55 0.238 0.6 0.08 0.07

Cr = 0.02 Est S = 0.15 inches 50 0.197 0.5 0.08 0.08

Cc = 0.2 45 0.159 0.4 0.07 0.08

eo = 1.1 40 0.126 0.3 0.06 0.09

35 0.096 0.2 0.05 0.10

30 0.071 0.2 0.05 0.11

If po + Δp > pc 25 0.049 0.1 0.04 0.11

S = 0.00208265 feet = 0.025 inches 20 0.031 0.1 0.03 0.12

 15 0.018 0.0 0.02 0.13

If po + Δp < or = pc 10 0.008 0.0 0.02 0.14

S = 0.01253307 feet = 0.15 inches

Layer

18029 SH 29 West - Phase I Embankment Analysis 

868+00 (Double Drainage)

Settlement

Time Rate of Settlement

Clayey Sand

0 - 4

Time Rate of Settlement

Layer

Sandy Lean Clay

4 - 7

Time Rate of Settlement

Layer

Silty, Clayey Sand

7 - 10



18029 SH 29 West - Phase I Embankment Analysis 

868+00 (Double Drainage)

Settlement

Time Rate of SettlementSettlement of Overconsolidated Soils
% T

Time 

(days)

Settlement 

(in)

Remaining 

to Settle 

(in)

10 - 12 feet

OCR > 1  OVERCONSOLIDATED 95 1.129 2.3 0.22 0.01

90 0.848 1.7 0.21 0.02

po = 1400 85 0.684 1.4 0.19 0.03

Δp = 1737 (Irt=Ilt=0.499) 80 0.565 1.1 0.18 0.05

pc = 3000 Hc= 2 ft 75 0.477 1.0 0.17 0.06

Hd= 1 ft 70 0.405 0.8 0.16 0.07

po + Δp = 3137 cv= 0.5 ft^2/day 65 0.342 0.7 0.15 0.08

60 0.287 0.6 0.14 0.09

Hc = 2 55 0.238 0.5 0.13 0.10

Cr = 0.05 Est S = 0.23 inches 50 0.197 0.4 0.11 0.11

Cc = 0.2 45 0.159 0.3 0.10 0.13

eo = 0.84 40 0.126 0.3 0.09 0.14

35 0.096 0.2 0.08 0.15

30 0.071 0.1 0.07 0.16

If po + Δp > pc 25 0.049 0.1 0.06 0.17

S = 0.02220469 feet = 0.266 inches 20 0.031 0.1 0.05 0.18

 15 0.018 0.0 0.03 0.19

If po + Δp < or = pc 10 0.008 0.0 0.02 0.21

S = 0.01904274 feet = 0.229 inches

Settlement of Overconsolidated Soils
% T

Time 

(days)

Settlement 

(in)

Remaining 

to Settle 

(in)

12 - 34 feet

OCR > 1  OVERCONSOLIDATED 95 1.129 136.6 1.25 0.07

90 0.848 102.6 1.18 0.13

po = 2670 85 0.684 82.8 1.12 0.20

Δp = 1713 (Irt=Ilt=0.492) 80 0.565 68.4 1.05 0.26

pc = 4000 Hc= 22 ft 75 0.477 57.7 0.99 0.33

Hd= 11 ft 70 0.405 49.0 0.92 0.39

po + Δp = 4383 cv= 1 ft^2/day 65 0.342 41.4 0.85 0.46

60 0.287 34.7 0.79 0.53

Hc = 22 55 0.238 28.8 0.72 0.59

Cr = 0.02 Est S = 1.31 inches 50 0.197 23.8 0.66 0.66

Cc = 0.2 45 0.159 19.2 0.59 0.72

eo = 1.3 40 0.126 15.2 0.53 0.79

35 0.096 11.6 0.46 0.85

30 0.071 8.6 0.39 0.92

If po + Δp > pc 25 0.049 5.9 0.33 0.99

S = 0.10955302 feet = 1.315 inches 20 0.031 3.8 0.26 1.05

 15 0.018 2.2 0.20 1.12

If po + Δp < or = pc 10 0.008 1.0 0.13 1.18

S = 0.04118021 feet = 0.494 inches

Settlement of Overconsolidated Soils
% T

Time 

(days)

Settlement 

(in)

Remaining 

to Settle 

(in)

34 - 55 feet

OCR > 1  OVERCONSOLIDATED 95 1.129 155.6 2.93 0.15

90 0.848 116.9 2.78 0.31

po = 5195 85 0.684 94.3 2.62 0.46

Δp = 1095 (Irt=Ilt=0.5) 80 0.565 77.9 2.47 0.62

pc = 5000 Hc= 21 ft 75 0.477 65.7 2.32 0.77

Hd= 10.5 ft 70 0.405 55.8 2.16 0.93

po + Δp = 6290 cv= 0.8 ft^2/day 65 0.342 47.1 2.01 1.08

60 0.287 39.6 1.85 1.24

Hc = 21 55 0.238 32.8 1.70 1.39

Cr = 0.02 Est S = 3.09 inches 50 0.197 27.1 1.54 1.54

Cc = 0.2 45 0.159 21.9 1.39 1.70

eo = 0.6 40 0.126 17.4 1.24 1.85

35 0.096 13.2 1.08 2.01

30 0.071 9.8 0.93 2.16

If po + Δp > pc 25 0.049 6.8 0.77 2.32

S = 0.2573001 feet = 3.088 inches 20 0.031 4.3 0.62 2.47

 15 0.018 2.5 0.46 2.62

If po + Δp < or = pc 10 0.008 1.1 0.31 2.78

S = 0.02180459 feet = 0.262 inches

5.92 inchesEst Stotal =

Layer

Time Rate of Settlement

Time Rate of Settlement

Layer

Sandy Silty Clay

34 - 55

Sandy Lean Clay

10 - 12

Time Rate of Settlement

Layer

Clayey Sand

12 - 34



Settle3D Analysis Information

18029 SH 29 Embankments West

 

Project Settings

18029 Settle 752+00.EW8 only.SD.s3zDocument Name
18029 SH 29 Embankments WestProject Title
752+00Analysis
KKBAuthor
Red Rock ConsultingCompany
10/28/2019, 3:10:16 PMDate Created

Comments
Vertical Drainage Only

BoussinesqStress Computation Method
Time-dependent Consolidation Analysis

daysTime Units
feet/dayPermeability Units
0.5Poisson ratio for Boussinesq stress computation

 

Calculate settlement with mean stress

Include vertical stress reduction due to settlement above a point

Use average properties to calculate layered stresses

  
Improve consolidation accuracy

  
Ignore negative effective stresses in settlement calculations

 

Stage Settings

Time [days]NameStage #

0Begin Construction1

14Embkmt Layer 12

21Embkmt Layer 23

28Embkmt Layer 34

35Embkmt Constructed5

4001 Year After6

7652 Years After7

18605 Years After8

368510 Years After9

733520 Years After10

1828550 Years After11
 

Results

Time taken to compute: 106.872 seconds

 
Stage: Begin Construction = 0 d

18029 SH 29 Embankments West: Page 1 of 10
SETTLE3D 4.023

18029 Settle 752+00.EW8 only.SD.s3z Red Rock Consulting   10/28/2019, 3:10:16 PM



MaximumMinimumData Type

00Total Settlement [in]

00Total Consolidation Settlement [in]

00Virgin Consolidation Settlement [in]

00Recompression Consolidation Settlement [in]

00Immediate Settlement [in]

00Secondary Settlement [in]

00Loading Stress ZZ [ksf]

3.430Effective Stress ZZ [ksf]

00Mean Stress [ksf]

6.310Total Stress ZZ [ksf]

00Total Strain

2.870Pore Water Pressure [ksf]

00Excess Pore Water Pressure [ksf]

00Degree of Consolidation [%]

6.720.0621Pre-consolidation Stress [ksf]

7.81.1Over-consolidation Ratio

0.8410.372Void Ratio

0.004811.7e-005Permeability [ft/d]

0.50.1Coefficient of Consolidation [ft^2/d]

100100Average Degree of Consolidation [%]
 

Stage: Embkmt Layer 1 = 14 d

MaximumMinimumData Type

0.615-0.142Total Settlement [in]

0.615-0.142Total Consolidation Settlement [in]

0.08440Virgin Consolidation Settlement [in]

0.542-0.142Recompression Consolidation Settlement [in]

00Immediate Settlement [in]

00Secondary Settlement [in]

0.591-2.88e-007Loading Stress ZZ [ksf]

3.64-0.0234Effective Stress ZZ [ksf]

0.796-7.43e-006Mean Stress [ksf]

6.79-2.88e-007Total Stress ZZ [ksf]

0.0211-0.0093Total Strain

3.16-5.14e-006Pore Water Pressure [ksf]

0.551-5.14e-006Excess Pore Water Pressure [ksf]

510Degree of Consolidation [%]

6.720.0621Pre-consolidation Stress [ksf]

37.41Over-consolidation Ratio

0.8580.369Void Ratio

0.07211.7e-005Permeability [ft/d]

0.50.1Coefficient of Consolidation [ft^2/d]

100Average Degree of Consolidation [%]
 

Stage: Embkmt Layer 2 = 21 d

18029 SH 29 Embankments West: Page 2 of 10
SETTLE3D 4.023

18029 Settle 752+00.EW8 only.SD.s3z Red Rock Consulting   10/28/2019, 3:10:16 PM



MaximumMinimumData Type

2.83-0.254Total Settlement [in]

2.83-0.254Total Consolidation Settlement [in]

1.870Virgin Consolidation Settlement [in]

1.01-0.254Recompression Consolidation Settlement [in]

00Immediate Settlement [in]

00Secondary Settlement [in]

1.057.1e-005Loading Stress ZZ [ksf]

4.07-0.0214Effective Stress ZZ [ksf]

1.320.00731Mean Stress [ksf]

7.137.1e-005Total Stress ZZ [ksf]

0.133-0.0078Total Strain

3.110.00506Pore Water Pressure [ksf]

0.8360.00506Excess Pore Water Pressure [ksf]

79.10Degree of Consolidation [%]

6.720.0621Pre-consolidation Stress [ksf]

24.51Over-consolidation Ratio

0.8550.368Void Ratio

0.07211.7e-005Permeability [ft/d]

0.50.1Coefficient of Consolidation [ft^2/d]

67.50Average Degree of Consolidation [%]
 

Stage: Embkmt Layer 3 = 28 d

MaximumMinimumData Type

4.4-0.238Total Settlement [in]

4.4-0.238Total Consolidation Settlement [in]

3.180Virgin Consolidation Settlement [in]

1.24-0.238Recompression Consolidation Settlement [in]

00Immediate Settlement [in]

00Secondary Settlement [in]

1.290.000161Loading Stress ZZ [ksf]

4.32-0.00879Effective Stress ZZ [ksf]

1.580.0111Mean Stress [ksf]

7.260.000161Total Stress ZZ [ksf]

0.158-0.00259Total Strain

3.140.00265Pore Water Pressure [ksf]

0.9670.00265Excess Pore Water Pressure [ksf]

93.20Degree of Consolidation [%]

6.720.0621Pre-consolidation Stress [ksf]

9.181Over-consolidation Ratio

0.8430.367Void Ratio

0.07211.7e-005Permeability [ft/d]

0.50.1Coefficient of Consolidation [ft^2/d]

86.20Average Degree of Consolidation [%]
 

Stage: Embkmt Constructed = 35 d

18029 SH 29 Embankments West: Page 3 of 10
SETTLE3D 4.023

18029 Settle 752+00.EW8 only.SD.s3z Red Rock Consulting   10/28/2019, 3:10:16 PM



MaximumMinimumData Type

5.62-0.231Total Settlement [in]

5.62-0.231Total Consolidation Settlement [in]

4.170Virgin Consolidation Settlement [in]

1.45-0.236Recompression Consolidation Settlement [in]

00Immediate Settlement [in]

00Secondary Settlement [in]

1.490.000233Loading Stress ZZ [ksf]

4.43-0.00444Effective Stress ZZ [ksf]

1.770.0136Mean Stress [ksf]

7.340.000233Total Stress ZZ [ksf]

0.168-0.0024Total Strain

3.140.00172Pore Water Pressure [ksf]

1.060.00172Excess Pore Water Pressure [ksf]

96.20Degree of Consolidation [%]

6.720.0621Pre-consolidation Stress [ksf]

9.081Over-consolidation Ratio

0.8420.367Void Ratio

0.07211.7e-005Permeability [ft/d]

0.50.1Coefficient of Consolidation [ft^2/d]

90.20Average Degree of Consolidation [%]
 

Stage: 1 Year After = 400 d

MaximumMinimumData Type

8.35-0.0452Total Settlement [in]

8.35-0.0452Total Consolidation Settlement [in]

6.380Virgin Consolidation Settlement [in]

1.97-0.0452Recompression Consolidation Settlement [in]

00Immediate Settlement [in]

00Secondary Settlement [in]

1.490.000233Loading Stress ZZ [ksf]

4.460.000233Effective Stress ZZ [ksf]

1.770.0136Mean Stress [ksf]

7.330.000233Total Stress ZZ [ksf]

0.173-0.000352Total Strain

2.870Pore Water Pressure [ksf]

0.830Excess Pore Water Pressure [ksf]

1000Degree of Consolidation [%]

6.720.0621Pre-consolidation Stress [ksf]

7.861Over-consolidation Ratio

0.8410.366Void Ratio

0.07211.7e-005Permeability [ft/d]

0.50.1Coefficient of Consolidation [ft^2/d]

99.97.7Average Degree of Consolidation [%]
 

Stage: 2 Years After = 765 d

18029 SH 29 Embankments West: Page 4 of 10
SETTLE3D 4.023

18029 Settle 752+00.EW8 only.SD.s3z Red Rock Consulting   10/28/2019, 3:10:16 PM



MaximumMinimumData Type

10.4-0.0122Total Settlement [in]

10.4-0.0122Total Consolidation Settlement [in]

8.250Virgin Consolidation Settlement [in]

2.13-0.0122Recompression Consolidation Settlement [in]

00Immediate Settlement [in]

00Secondary Settlement [in]

1.490.000233Loading Stress ZZ [ksf]

4.450.000233Effective Stress ZZ [ksf]

1.770.0136Mean Stress [ksf]

7.320.000233Total Stress ZZ [ksf]

0.173-0.000178Total Strain

2.87-0.00127Pore Water Pressure [ksf]

0.591-0.00127Excess Pore Water Pressure [ksf]

1000Degree of Consolidation [%]

6.720.0621Pre-consolidation Stress [ksf]

7.821Over-consolidation Ratio

0.8410.364Void Ratio

0.07211.7e-005Permeability [ft/d]

0.50.1Coefficient of Consolidation [ft^2/d]

10028.7Average Degree of Consolidation [%]
 

Stage: 5 Years After = 1860 d

MaximumMinimumData Type

12.60Total Settlement [in]

12.60Total Consolidation Settlement [in]

10.40Virgin Consolidation Settlement [in]

2.260Recompression Consolidation Settlement [in]

00Immediate Settlement [in]

00Secondary Settlement [in]

1.490.000233Loading Stress ZZ [ksf]

4.440.000233Effective Stress ZZ [ksf]

1.770.0136Mean Stress [ksf]

7.310.000233Total Stress ZZ [ksf]

0.1731.27e-006Total Strain

2.880Pore Water Pressure [ksf]

0.220Excess Pore Water Pressure [ksf]

1000Degree of Consolidation [%]

6.720.0621Pre-consolidation Stress [ksf]

7.81Over-consolidation Ratio

0.8410.361Void Ratio

0.07211.7e-005Permeability [ft/d]

0.50.1Coefficient of Consolidation [ft^2/d]

99.967.6Average Degree of Consolidation [%]
 

Stage: 10 Years After = 3685 d

18029 SH 29 Embankments West: Page 5 of 10
SETTLE3D 4.023

18029 Settle 752+00.EW8 only.SD.s3z Red Rock Consulting   10/28/2019, 3:10:16 PM



MaximumMinimumData Type

13.40Total Settlement [in]

13.40Total Consolidation Settlement [in]

11.10Virgin Consolidation Settlement [in]

2.320Recompression Consolidation Settlement [in]

00Immediate Settlement [in]

00Secondary Settlement [in]

1.490.000233Loading Stress ZZ [ksf]

4.430.000233Effective Stress ZZ [ksf]

1.770.0136Mean Stress [ksf]

7.30.000233Total Stress ZZ [ksf]

0.1736.31e-006Total Strain

2.880Pore Water Pressure [ksf]

0.0723-0.00287Excess Pore Water Pressure [ksf]

1000Degree of Consolidation [%]

6.720.0621Pre-consolidation Stress [ksf]

7.791Over-consolidation Ratio

0.8410.36Void Ratio

0.07211.7e-005Permeability [ft/d]

0.50.1Coefficient of Consolidation [ft^2/d]

10085.3Average Degree of Consolidation [%]
 

Stage: 20 Years After = 7335 d

MaximumMinimumData Type

13.60Total Settlement [in]

13.60Total Consolidation Settlement [in]

11.30Virgin Consolidation Settlement [in]

2.330Recompression Consolidation Settlement [in]

00Immediate Settlement [in]

00Secondary Settlement [in]

1.490.000233Loading Stress ZZ [ksf]

4.430.000233Effective Stress ZZ [ksf]

1.770.0136Mean Stress [ksf]

7.30.000233Total Stress ZZ [ksf]

0.1737.53e-006Total Strain

2.880Pore Water Pressure [ksf]

0.0132-0.00789Excess Pore Water Pressure [ksf]

1000Degree of Consolidation [%]

6.720.0621Pre-consolidation Stress [ksf]

7.781Over-consolidation Ratio

0.8410.36Void Ratio

0.07211.7e-005Permeability [ft/d]

0.50.1Coefficient of Consolidation [ft^2/d]

10094.4Average Degree of Consolidation [%]
 

18029 SH 29 Embankments West: Page 6 of 10
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Stage: 50 Years After = 18285 d

MaximumMinimumData Type

13.60Total Settlement [in]

13.60Total Consolidation Settlement [in]

11.30Virgin Consolidation Settlement [in]

2.330Recompression Consolidation Settlement [in]

00Immediate Settlement [in]

00Secondary Settlement [in]

1.490.000233Loading Stress ZZ [ksf]

4.430.000233Effective Stress ZZ [ksf]

1.770.0136Mean Stress [ksf]

7.30.000233Total Stress ZZ [ksf]

0.1737.58e-006Total Strain

2.87-0.000164Pore Water Pressure [ksf]

0.00833-0.0109Excess Pore Water Pressure [ksf]

1000Degree of Consolidation [%]

6.720.0621Pre-consolidation Stress [ksf]

7.781Over-consolidation Ratio

0.8410.36Void Ratio

0.07211.7e-005Permeability [ft/d]

0.50.1Coefficient of Consolidation [ft^2/d]

10099.8Average Degree of Consolidation [%]
 

Embankments

1. Embankment: "Embankment Load 1"

Embankment Load 1Label
(0, -270) to (0, 200)Center Line
4Number of Layers
18.4 degreesNear End Angle
18.4 degreesFar End Angle
135Base Width

 
Right Bench 

Width (ft)
Right Angle 

(deg)
Unit Weight 

(kips/ft3)
Height 

(ft)
Left Angle 

(deg)
Left Bench 
Width (ft)

StageLayer

016.30.124.7516.30Embkmt Layer 1 = 
14 d1

016.30.12416.30Embkmt Layer 2 = 
21 d2

010.60.12210.60Embkmt Layer 3 = 
28 d3

010.60.121.7510.60Embkmt 
Constructed = 35 d4
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Soil Layers

Ground Surface Drained: Yes
Drained at BottomDepth [ft]Thickness [ft]TypeLayer #

No04Sandy Silty CL, soft1

No46CL w/Sand, soft2

No105Sandy CL, v soft 13

No1510CL w/Sa, v soft4

No255CL w/Sa, stiff5

Yes3021Sandy CL, v soft 26
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Soil Properties

CL w/Sa, v softSandy CL, v soft 1CL w/Sand, softSandy Silty CL, softProperty

____________Color

0.120.120.120.115Unit Weight [kips/ft3]

0.1250.120.1250.12Saturated Unit Weight [kips/ft3]

0.4990.4990.490.35Poisson's Ratio

0.60.81.61K0

 

EnabledEnabledEnabledEnabledPrimary Consolidation

Non-LinearNon-LinearNon-LinearNon-LinearMaterial Type

0.3360.1750.2890.225Cc

0.0330.0140.0650.015Cr

0.75730.63070.780.841e0

1.251.67.82.7OCR

0.150.3220.210.5Cv [ft2/d]

0.150.3220.210.5Cvr [ft2/d]

0.950.950.90.9B-bar

 

0000Undrained Su A [kips/ft2]

0.20.20.20.2Undrained Su S

0.80.80.80.8Undrained Su m

1111Piezo Line ID
 

Sandy CL, v soft 2CL w/Sa, stiffProperty

______Color

0.120.12Unit Weight [kips/ft3]

0.1250.125Saturated Unit Weight [kips/ft3]

0.4990.499Poisson's Ratio

10.75K0

 

EnabledEnabledPrimary Consolidation

Non-LinearNon-LinearMaterial Type

0.180.268Cc

0.0140.051Cr

0.630.3716e0

1.13OCR

0.250.1Cv [ft2/d]

0.250.1Cvr [ft2/d]

0.950.95B-bar

 

00Undrained Su A [kips/ft2]

0.20.2Undrained Su S

0.80.8Undrained Su m

11Piezo Line ID
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Groundwater

Piezometric LinesGroundwater method
0.0624 kips/ft3Water Unit Weight

Generating excess pore pressure above water table
 

Piezometric Line Entities

Depth (ft)ID

5 ft1
 

Time Points

Time Until GoalGoalGoal TypeDepth(X,Y) LocationPoint #

1169.47 d90%Degree of Consolidation0 ft15, 01

1735.35 d95%Degree of Consolidation0 ft15, 02

2017.85 d12.62 inTotal Settlement0 ft15, 03

1425.94 d92.66%Degree of Consolidation0 ft15, 04
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Query Point 1 (Embkmt Constructed = 35 d)
Query Point 1 (1 Year After = 400 d)
Query Point 1 (5 Years After = 1860 d)
Query Point 1 (20 Years After = 7335 d)

752+00 Total Consolidation Settlement vs. Depth

Vertical Drainage Only
Reference Stage: Embkmt Constructed = 35 d

18029 SH 29 Embankments West: Page 1 of 1
SETTLE3D 4.023

18029 Settle 752+00.EW8 only.SD.s3z Red Rock Consulting   10/28/2019, 3:10:16 PM



00 2020 4040 6060 8080 100100

Average Degree of Consolidation (%)

00

22

44

66

88

1010

1212

1414

1616

1818

2020

2222

2424

2626

2828

3030

3232

3434

3636

3838

4040

4242

4444

4646

4848

5050

D
ep

th
 (

ft
)

Query Point 1 (Embkmt Constructed = 35 d)
Query Point 1 (1 Year After = 400 d)
Query Point 1 (5 Years After = 1860 d)
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752+00 Average Degree of Consolidation vs. Depth

Vertical Drainage Only
Reference Stage: Embkmt Constructed = 35 d
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Settle3D Analysis Information

18029 SH 29 Embankments West

 

Project Settings

18029 Settle 752+00.EW8 only.DD.s3zDocument Name
18029 SH 29 Embankments WestProject Title
752+00Analysis
KKBAuthor
Red Rock ConsultingCompany
10/28/2019, 3:10:16 PMDate Created

Comments
Vertical & Horizontal Drainage

BoussinesqStress Computation Method
Time-dependent Consolidation Analysis

daysTime Units
feet/dayPermeability Units
0.5Poisson ratio for Boussinesq stress computation

 

Calculate settlement with mean stress

Include vertical stress reduction due to settlement above a point

Use average properties to calculate layered stresses

  
Improve consolidation accuracy

  
Ignore negative effective stresses in settlement calculations

 

Stage Settings

Time [days]NameStage #
0Begin Construction1

14Embkmt Layer 12
21Embkmt Layer 23
28Embkmt Layer 34
35Embkmt Constructed5

135100 Days After6
215180 Days After7
4001 Year After8

368510 Years After9
 

Results

Time taken to compute: 97.8474 seconds

 
Stage: Embkmt Constructed = 35 d
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MaximumMinimumData Type
8.95349-0.038253Total Settlement [in]
8.95349-0.038253Total Consolidation Settlement [in]
6.97910Virgin Consolidation Settlement [in]

1.97439-0.038253Recompression Consolidation Settlement [in]
00Immediate Settlement [in]
00Secondary Settlement [in]

1.489450.000232564Loading Stress ZZ [ksf]
4.40149-0.00444255Effective Stress ZZ [ksf]
1.773580.0136153Mean Stress [ksf]
7.314210.000232564Total Stress ZZ [ksf]

0.168075-0.000511267Total Strain
3.139380.00171828Pore Water Pressure [ksf]

0.8114920.00171828Excess Pore Water Pressure [ksf]
96.15190Degree of Consolidation [%]
6.721260.0621Pre-consolidation Stress [ksf]
8.055551Over-consolidation Ratio

0.8416420.361756Void Ratio
0.07208211.69679e-005Permeability [ft/d]

0.50.1Coefficient of Consolidation [ft^2/d]
97.79988.28764Average Degree of Consolidation [%]

 

Stage: 100 Days After = 135 d

MaximumMinimumData Type
12.24690Total Settlement [in]
12.24690Total Consolidation Settlement [in]
9.917690Virgin Consolidation Settlement [in]
2.329780Recompression Consolidation Settlement [in]

00Immediate Settlement [in]
00Secondary Settlement [in]

1.489450.000232564Loading Stress ZZ [ksf]
4.428840.000232564Effective Stress ZZ [ksf]
1.773580.0136153Mean Stress [ksf]
7.299240.000232564Total Stress ZZ [ksf]

0.1728197.58725e-006Total Strain
2.885010Pore Water Pressure [ksf]

0.4499070Excess Pore Water Pressure [ksf]
99.98290Degree of Consolidation [%]
6.721260.0621Pre-consolidation Stress [ksf]
7.782391Over-consolidation Ratio

0.8409860.36022Void Ratio
0.07208211.69679e-005Permeability [ft/d]

0.50.1Coefficient of Consolidation [ft^2/d]
10053.5552Average Degree of Consolidation [%]

 

Stage: 180 Days After = 215 d
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MaximumMinimumData Type
12.88360Total Settlement [in]
12.88360Total Consolidation Settlement [in]
10.55220Virgin Consolidation Settlement [in]
2.331670Recompression Consolidation Settlement [in]

00Immediate Settlement [in]
00Secondary Settlement [in]

1.489450.000232564Loading Stress ZZ [ksf]
4.425970.000232564Effective Stress ZZ [ksf]
1.773580.0136153Mean Stress [ksf]
7.296370.000232564Total Stress ZZ [ksf]

0.1728197.58725e-006Total Strain
2.87040Pore Water Pressure [ksf]

0.2860410Excess Pore Water Pressure [ksf]
99.98960Degree of Consolidation [%]
6.721260.0621Pre-consolidation Stress [ksf]
7.782361Over-consolidation Ratio

0.8409860.360213Void Ratio
0.07208211.69679e-005Permeability [ft/d]

0.50.1Coefficient of Consolidation [ft^2/d]
10070.576Average Degree of Consolidation [%]

 

Stage: 1 Year After = 400 d

MaximumMinimumData Type
13.37790Total Settlement [in]
13.37790Total Consolidation Settlement [in]
11.04630Virgin Consolidation Settlement [in]
2.331630Recompression Consolidation Settlement [in]

00Immediate Settlement [in]
00Secondary Settlement [in]

1.489450.000232564Loading Stress ZZ [ksf]
4.423770.000232564Effective Stress ZZ [ksf]
1.773580.0136153Mean Stress [ksf]
7.294170.000232564Total Stress ZZ [ksf]

0.1728197.58725e-006Total Strain
2.8704-1.17267e-032Pore Water Pressure [ksf]

0.099151-1.17267e-032Excess Pore Water Pressure [ksf]
99.99650Degree of Consolidation [%]
6.721260.0621Pre-consolidation Stress [ksf]
7.782361Over-consolidation Ratio

0.8409860.360218Void Ratio
0.07208211.69679e-005Permeability [ft/d]

0.50.1Coefficient of Consolidation [ft^2/d]
10089.7872Average Degree of Consolidation [%]
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Stage: 10 Years After = 3685 d

MaximumMinimumData Type
13.57810Total Settlement [in]
13.57810Total Consolidation Settlement [in]
11.24650Virgin Consolidation Settlement [in]
2.331670Recompression Consolidation Settlement [in]

00Immediate Settlement [in]
00Secondary Settlement [in]

1.489450.000232564Loading Stress ZZ [ksf]
4.422890.000232564Effective Stress ZZ [ksf]
1.773580.0136153Mean Stress [ksf]
7.293290.000232564Total Stress ZZ [ksf]

0.1728197.58725e-006Total Strain
2.8704-3.68256e-020Pore Water Pressure [ksf]

1.92064e-006-7.31566e-011Excess Pore Water Pressure [ksf]
1000Degree of Consolidation [%]

6.721260.0621Pre-consolidation Stress [ksf]
7.782361Over-consolidation Ratio

0.8409860.360218Void Ratio
0.07208211.69679e-005Permeability [ft/d]

0.50.1Coefficient of Consolidation [ft^2/d]
10099.9993Average Degree of Consolidation [%]

 

Embankments

1. Embankment: "Embankment Load 1"

Embankment Load 1Label
(0, -270) to (0, 200)Center Line
4Number of Layers
18.4 degreesNear End Angle
18.4 degreesFar End Angle
135Base Width

 
Right Bench 

Width (ft)
Right Angle 

(deg)
Unit Weight 

(kips/ft3)
Height 

(ft)
Left Angle 

(deg)
Left Bench 
Width (ft)

StageLayer

016.30.124.7516.30Embkmt Layer 1 = 
14 d1

016.30.12416.30Embkmt Layer 2 = 
21 d2

010.60.12210.60Embkmt Layer 3 = 
28 d3

010.60.121.7510.60Embkmt 
Constructed = 35 d4
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Soil Layers

Ground Surface Drained: Yes
Drained at BottomDepth [ft]Thickness [ft]TypeLayer #

Yes04Sandy Silty CL, soft1
Yes46CL w/Sand, soft2
Yes105Sandy CL, v soft 13
Yes1510CL w/Sa, v soft4
Yes255CL w/Sa, stiff5
Yes3021Sandy CL, v soft 26
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Soil Properties

CL w/Sa, v softSandy CL, v soft 1CL w/Sand, softSandy Silty CL, softProperty

____________Color
0.120.120.120.115Unit Weight [kips/ft3]

0.1250.120.1250.12Saturated Unit Weight [kips/ft3]
0.4990.4990.490.35Poisson's Ratio

0.60.81.61K0
 

EnabledEnabledEnabledEnabledPrimary Consolidation
Non-LinearNon-LinearNon-LinearNon-LinearMaterial Type

0.3360.1750.2890.225Cc
0.0330.0140.0650.015Cr

0.75730.63070.780.841e0
1.251.67.82.7OCR
0.150.3220.210.5Cv [ft2/d]
0.150.3220.210.5Cvr [ft2/d]
0.950.950.90.9B-bar

 
0000Undrained Su A [kips/ft2]

0.20.20.20.2Undrained Su S
0.80.80.80.8Undrained Su m

1111Piezo Line ID
 

Sandy CL, v soft 2CL w/Sa, stiffProperty

______Color
0.120.12Unit Weight [kips/ft3]

0.1250.125Saturated Unit Weight [kips/ft3]
0.4990.499Poisson's Ratio

10.75K0
 

EnabledEnabledPrimary Consolidation
Non-LinearNon-LinearMaterial Type

0.180.268Cc
0.0140.051Cr

0.630.3716e0
1.13OCR

0.250.1Cv [ft2/d]
0.250.1Cvr [ft2/d]
0.950.95B-bar

 
00Undrained Su A [kips/ft2]

0.20.2Undrained Su S
0.80.8Undrained Su m

11Piezo Line ID
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Groundwater

Piezometric LinesGroundwater method
0.0624 kips/ft3Water Unit Weight

Generating excess pore pressure above water table
 

Piezometric Line Entities

Depth (ft)ID
5 ft1

 

Time Points

Time Until GoalGoalGoal TypeDepth(X,Y) LocationPoint #
101.478 d90%Degree of Consolidation0 ft15, 01
186.539 d95%Degree of Consolidation0 ft15, 02
240.735 d12.62 inTotal Settlement0 ft15, 03
137.902 d92.66%Degree of Consolidation0 ft15, 04
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Query Point 1 (10 Years After = 3685 d)

752+00 Total Consolidation Settlement vs. Depth

Vertical & Horizontal Drainage
Reference Stage: Embkmt Constructed = 35 d
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752+00 Average Degree of Consolidation vs. Depth

Vertical & Horizontal Drainage
Reference Stage: None
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Settle3D Analysis Information

18029 SH 29 Embankments West

 

Project Settings

18029 Settle 868+00.EW14 only.SD.s3zDocument Name
18029 SH 29 Embankments WestProject Title
868+00Analysis
KKBAuthor
Red Rock ConsultingCompany
10/11/2019, 11:28:38 AMDate Created

Comments
Vertical Drainage Only

BoussinesqStress Computation Method
Time-dependent Consolidation Analysis

daysTime Units
feet/dayPermeability Units
0.5Poisson ratio for Boussinesq stress computation

 

Calculate settlement with mean stress

Include vertical stress reduction due to settlement above a point

Use average properties to calculate layered stresses

  
Improve consolidation accuracy

  
Ignore negative effective stresses in settlement calculations

 

Stage Settings

Time [days]NameStage #
0Begin Construction1

14Embkmt Layer 12
28Embkmt Layer 23
38Embkmt Layer 34
45Embkmt Complete5

225180 Days After6
315270 Days After7
4101 Year After8

18705 Years After9
 

Results

Time taken to compute: 1.96962 seconds

 
Stage: Embkmt Complete = 45 d
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MaximumMinimumData Type
4.28645-0.0661357Total Settlement [in]
4.28645-0.0661357Total Consolidation Settlement [in]
3.019070Virgin Consolidation Settlement [in]
1.28898-0.0661357Recompression Consolidation Settlement [in]

00Immediate Settlement [in]
00Secondary Settlement [in]

1.709820.000239669Loading Stress ZZ [ksf]
5.141340.000239669Effective Stress ZZ [ksf]
2.160330.0158999Mean Stress [ksf]
7.824540.000239669Total Stress ZZ [ksf]

0.127845-0.00077713Total Strain
2.736670Pore Water Pressure [ksf]
1.138110Excess Pore Water Pressure [ksf]
99.98570Degree of Consolidation [%]

5.880.069Pre-consolidation Stress [ksf]
7.861291Over-consolidation Ratio
1.300530.592169Void Ratio

0.1025736.80731e-005Permeability [ft/d]
10.5Coefficient of Consolidation [ft^2/d]

97.37210.645249Average Degree of Consolidation [%]
 

Stage: 180 Days After = 225 d

MaximumMinimumData Type
6.536490Total Settlement [in]
6.536490Total Consolidation Settlement [in]
4.889860Virgin Consolidation Settlement [in]
1.646630Recompression Consolidation Settlement [in]

00Immediate Settlement [in]
00Secondary Settlement [in]

1.709820.000239669Loading Stress ZZ [ksf]
5.13090.000239669Effective Stress ZZ [ksf]

2.160330.0158999Mean Stress [ksf]
7.81410.000239669Total Stress ZZ [ksf]

0.127866-7.24858e-005Total Strain
2.68320Pore Water Pressure [ksf]

0.4850640Excess Pore Water Pressure [ksf]
99.9790Degree of Consolidation [%]

5.880.069Pre-consolidation Stress [ksf]
7.521121Over-consolidation Ratio
1.300080.589029Void Ratio

0.1025736.80731e-005Permeability [ft/d]
10.5Coefficient of Consolidation [ft^2/d]

99.73647.34Average Degree of Consolidation [%]
 

Stage: 270 Days After = 315 d
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MaximumMinimumData Type
6.956780Total Settlement [in]
6.956780Total Consolidation Settlement [in]
5.254170Virgin Consolidation Settlement [in]
1.702610Recompression Consolidation Settlement [in]

00Immediate Settlement [in]
00Secondary Settlement [in]

1.709820.000239669Loading Stress ZZ [ksf]
5.128920.000239669Effective Stress ZZ [ksf]
2.160330.0158999Mean Stress [ksf]
7.812120.000239669Total Stress ZZ [ksf]

0.127866-3.41778e-005Total Strain
2.68320Pore Water Pressure [ksf]

0.3604560Excess Pore Water Pressure [ksf]
99.98720Degree of Consolidation [%]

5.880.069Pre-consolidation Stress [ksf]
7.507831Over-consolidation Ratio
1.300030.585875Void Ratio

0.1025736.80731e-005Permeability [ft/d]
10.5Coefficient of Consolidation [ft^2/d]

99.877654.5368Average Degree of Consolidation [%]
 

Stage: 1 Year After = 410 d

MaximumMinimumData Type
7.23750Total Settlement [in]
7.23750Total Consolidation Settlement [in]

5.505430Virgin Consolidation Settlement [in]
1.732070Recompression Consolidation Settlement [in]

00Immediate Settlement [in]
00Secondary Settlement [in]

1.709820.000239669Loading Stress ZZ [ksf]
5.12760.000239669Effective Stress ZZ [ksf]

2.160330.0158999Mean Stress [ksf]
7.81080.000239669Total Stress ZZ [ksf]

0.127867-7.83262e-006Total Strain
2.68320Pore Water Pressure [ksf]

0.3127750Excess Pore Water Pressure [ksf]
99.99150Degree of Consolidation [%]

5.880.069Pre-consolidation Stress [ksf]
7.498811Over-consolidation Ratio

1.30.583558Void Ratio
0.1025736.80731e-005Permeability [ft/d]

10.5Coefficient of Consolidation [ft^2/d]
99.939456.7349Average Degree of Consolidation [%]

 

18029 SH 29 Embankments West: Page 3 of 7
SETTLE3D 4.023

18029 Settle 868+00.EW14 only.SD.s3z Red Rock Consulting   10/11/2019, 11:28:38 AM



Stage: 5 Years After = 1870 d

MaximumMinimumData Type
7.795660Total Settlement [in]
7.795660Total Consolidation Settlement [in]
6.021230Virgin Consolidation Settlement [in]
1.774420Recompression Consolidation Settlement [in]

00Immediate Settlement [in]
00Secondary Settlement [in]

1.709820.000239669Loading Stress ZZ [ksf]
5.124980.000239669Effective Stress ZZ [ksf]
2.160330.0158999Mean Stress [ksf]
7.808180.000239669Total Stress ZZ [ksf]

0.1278671.12499e-005Total Strain
2.6832-0.000585067Pore Water Pressure [ksf]

0.0574057-0.00178016Excess Pore Water Pressure [ksf]
1000Degree of Consolidation [%]
5.880.069Pre-consolidation Stress [ksf]

7.484531Over-consolidation Ratio
1.299970.578566Void Ratio

0.1025736.80731e-005Permeability [ft/d]
10.5Coefficient of Consolidation [ft^2/d]

10088.3442Average Degree of Consolidation [%]
 

Embankments

1. Embankment: "Embankment Load 1"

Embankment Load 1Label
(0, -200) to (0, 400)Center Line
4Number of Layers
18.4 degreesNear End Angle
18.4 degreesFar End Angle
144Base Width

 
Right Bench 

Width (ft)
Right Angle 

(deg)
Unit Weight 

(kips/ft3)
Height 

(ft)
Left Angle 

(deg)
Left Bench 
Width (ft)

StageLayer

016.30.12516.30Embkmt Layer 1 
= 14 d1

016.30.12516.30Embkmt Layer 2 
= 28 d2

010.60.12310.60Embkmt Layer 3 
= 38 d3

010.60.121.510.60Embkmt Layer 3 
= 38 d4
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Soil Layers

Ground Surface Drained: Yes
Drained at BottomDepth [ft]Thickness [ft]TypeLayer #

No04Clayey Sand, loose1
No43Sandy CL, very soft 12
No73Silty, Clayey Sand, v loose3
No102Sandy CL, very soft 24
No1222Clayey Sand, v loose5

Yes3421Sandy Silty Clay, very soft6
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Soil Properties

Sandy CL, very soft 
2

Silty, Clayey Sand, v 
loose

Sandy CL, very 
soft 1

Clayey Sand, 
loose

Property

____________Color
0.120.1150.120.115Unit Weight [kips/ft3]

0.1250.120.1250.12Saturated Unit Weight [kips/
ft3]

0.350.30.30.3Poisson's Ratio
1.60.91.60.87K0

 
EnabledEnabledEnabledEnabledPrimary Consolidation

Non-LinearNon-LinearNon-LinearNon-LinearMaterial Type
0.20.20.20.2Cc

0.050.020.050.03Cr
0.841.10.8411.3e0
1.51.17.53OCR
0.50.90.51Cv [ft2/d]
0.50.90.51Cvr [ft2/d]

0.950.90.90.9B-bar
 

0000Undrained Su A [kips/ft2]
0.20.20.20.2Undrained Su S
0.80.80.80.8Undrained Su m

1111Piezo Line ID
 

Sandy Silty Clay, very softClayey Sand, v looseProperty

______Color
0.120.115Unit Weight [kips/ft3]

0.1250.12Saturated Unit Weight [kips/ft3]
0.4990.499Poisson's Ratio

0.720.8K0
 

EnabledEnabledPrimary Consolidation
Non-LinearNon-LinearMaterial Type

0.20.2Cc
0.020.02Cr
0.61.3e0
1.22OCR
0.81Cv [ft2/d]
0.81Cvr [ft2/d]

0.9990.999B-bar
 

00Undrained Su A [kips/ft2]
0.20.2Undrained Su S
0.80.8Undrained Su m

11Piezo Line ID
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Groundwater

Piezometric LinesGroundwater method
0.0624 kips/ft3Water Unit Weight

Generating excess pore pressure above water table
 

Piezometric Line Entities

Depth (ft)ID
12 ft1

 

Time Points

Time Until GoalGoalGoal TypeDepth(X,Y) LocationPoint #
454.477 d95%Degree of Consolidation0 ft-5, 01
290.983 d90%Degree of Consolidation0 ft-5, 02
232.298 d6.8 inTotal Settlement0 ft-5, 03
234.462 d87.2%Degree of Consolidation0 ft-5, 04
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00 11 22 33

Total Consolidation Settlement (in)
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D
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Query Point 1 (Embkmt Complete = 45 d)
Query Point 1 (180 Days After = 225 d)
Query Point 1 (270 Days After = 315 d)
Query Point 1 (1 Year After = 410 d)
Query Point 1 (5 Years After = 1870 d)

868+00 Total Consolidation Settlement vs. Depth

Vertical Drainage Only
Reference Stage: Embkmt Complete = 45 d
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Average Degree of Consolidation (%)
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Query Point 1 (5 Years After = 1870 d)

868+00 Average Degree of Consolidation vs. Depth

Vertical Drainage Only
Reference Stage: Embkmt Complete = 45 d
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Settle3D Analysis Information

18029 SH 29 Embankments West

 

Project Settings

18029 Settle 868+00.EW14 only.DD.s3zDocument Name
18029 SH 29 Embankments WestProject Title
868+00Analysis
KKBAuthor
Red Rock ConsultingCompany
10/11/2019, 11:28:38 AMDate Created

Comments
Vertical & Horizontal Drainage

BoussinesqStress Computation Method
Time-dependent Consolidation Analysis

daysTime Units
feet/dayPermeability Units
0.5Poisson ratio for Boussinesq stress computation

 

Calculate settlement with mean stress

Include vertical stress reduction due to settlement above a point

Use average properties to calculate layered stresses

  
Improve consolidation accuracy

  
Ignore negative effective stresses in settlement calculations

 

Stage Settings

Time [days]NameStage #
0Begin Construction1

14Embkmt Layer 12
28Embkmt Layer 23
38Embkmt Layer 34
45Embkmt Complete5
7530 Days After6

10560 Days After7
4101 Year After8

 

Results

Time taken to compute: 2.01544 seconds

 
Stage: Embkmt Complete = 45 d
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MaximumMinimumData Type
6.44-0.00378Total Settlement [in]
6.44-0.00378Total Consolidation Settlement [in]
4.840Virgin Consolidation Settlement [in]
1.6-0.00378Recompression Consolidation Settlement [in]

00Immediate Settlement [in]
00Secondary Settlement [in]

1.710.00024Loading Stress ZZ [ksf]
5.130.00024Effective Stress ZZ [ksf]
2.160.0159Mean Stress [ksf]
7.810.00024Total Stress ZZ [ksf]

0.128-7.23e-005Total Strain
2.740Pore Water Pressure [ksf]

0.8620Excess Pore Water Pressure [ksf]
1000Degree of Consolidation [%]
5.880.069Pre-consolidation Stress [ksf]
7.491Over-consolidation Ratio
1.30.579Void Ratio

0.1036.81e-005Permeability [ft/d]
10.5Coefficient of Consolidation [ft^2/d]

10027.2Average Degree of Consolidation [%]
 

Stage: 30 Days After = 75 d

MaximumMinimumData Type
7.060Total Settlement [in]
7.060Total Consolidation Settlement [in]
5.360Virgin Consolidation Settlement [in]
1.70Recompression Consolidation Settlement [in]

00Immediate Settlement [in]
00Secondary Settlement [in]

1.710.00024Loading Stress ZZ [ksf]
5.120.00024Effective Stress ZZ [ksf]
2.160.0159Mean Stress [ksf]
7.810.00024Total Stress ZZ [ksf]

0.128-2.1e-005Total Strain
2.680Pore Water Pressure [ksf]

0.4340Excess Pore Water Pressure [ksf]
1000Degree of Consolidation [%]
5.880.069Pre-consolidation Stress [ksf]
7.481Over-consolidation Ratio
1.30.579Void Ratio

0.1036.81e-005Permeability [ft/d]
10.5Coefficient of Consolidation [ft^2/d]

10059Average Degree of Consolidation [%]
 

Stage: 60 Days After = 105 d
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MaximumMinimumData Type
7.380Total Settlement [in]
7.380Total Consolidation Settlement [in]
5.640Virgin Consolidation Settlement [in]
1.740Recompression Consolidation Settlement [in]

00Immediate Settlement [in]
00Secondary Settlement [in]

1.710.00024Loading Stress ZZ [ksf]
5.120.00024Effective Stress ZZ [ksf]
2.160.0159Mean Stress [ksf]
7.810.00024Total Stress ZZ [ksf]

0.1286.29e-006Total Strain
2.68-2.35e-028Pore Water Pressure [ksf]

0.215-2.35e-028Excess Pore Water Pressure [ksf]
1000Degree of Consolidation [%]
5.880.069Pre-consolidation Stress [ksf]
7.481Over-consolidation Ratio
1.30.579Void Ratio

0.1036.81e-005Permeability [ft/d]
10.5Coefficient of Consolidation [ft^2/d]

10076.3Average Degree of Consolidation [%]
 

Stage: 1 Year After = 410 d

MaximumMinimumData Type
7.780Total Settlement [in]
7.780Total Consolidation Settlement [in]
6.010Virgin Consolidation Settlement [in]
1.770Recompression Consolidation Settlement [in]

00Immediate Settlement [in]
00Secondary Settlement [in]

1.710.00024Loading Stress ZZ [ksf]
5.120.00024Effective Stress ZZ [ksf]
2.160.0159Mean Stress [ksf]
7.80.00024Total Stress ZZ [ksf]

0.1281.13e-005Total Strain
2.68-2.72e-031Pore Water Pressure [ksf]

0.00627-2.72e-031Excess Pore Water Pressure [ksf]
1000Degree of Consolidation [%]
5.880.069Pre-consolidation Stress [ksf]
7.481Over-consolidation Ratio
1.30.579Void Ratio

0.1036.81e-005Permeability [ft/d]
10.5Coefficient of Consolidation [ft^2/d]

10098.7Average Degree of Consolidation [%]
 

Embankments
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1. Embankment: "Embankment Load 1"

Embankment Load 1Label
(0, -200) to (0, 400)Center Line
4Number of Layers
18.4 degreesNear End Angle
18.4 degreesFar End Angle
144Base Width

 
Right Bench 

Width (ft)
Right Angle 

(deg)
Unit Weight 

(kips/ft3)
Height 

(ft)
Left Angle 

(deg)
Left Bench 
Width (ft)

StageLayer

016.30.12516.30Embkmt Layer 1 
= 14 d1

016.30.12516.30Embkmt Layer 2 
= 28 d2

010.60.12310.60Embkmt Layer 3 
= 38 d3

010.60.121.510.60Embkmt Layer 3 
= 38 d4

 

Soil Layers

Ground Surface Drained: Yes
Drained at BottomDepth [ft]Thickness [ft]TypeLayer #

Yes04Clayey Sand, loose1
Yes43Sandy CL, very soft 12
Yes73Silty, Clayey Sand, v loose3
Yes102Sandy CL, very soft 24
Yes1222Clayey Sand, v loose5
Yes3421Sandy Silty Clay, very soft6
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Soil Properties

Sandy CL, very soft 
2

Silty, Clayey Sand, v 
loose

Sandy CL, very 
soft 1

Clayey Sand, 
loose

Property

____________Color
0.120.1150.120.115Unit Weight [kips/ft3]

0.1250.120.1250.12Saturated Unit Weight [kips/
ft3]

0.350.30.30.3Poisson's Ratio
1.60.91.60.87K0

 
EnabledEnabledEnabledEnabledPrimary Consolidation

Non-LinearNon-LinearNon-LinearNon-LinearMaterial Type
0.20.20.20.2Cc

0.050.020.050.03Cr
0.841.10.8411.3e0
1.51.17.53OCR
0.50.90.51Cv [ft2/d]
0.50.90.51Cvr [ft2/d]

0.950.90.90.9B-bar
 

0000Undrained Su A [kips/ft2]
0.20.20.20.2Undrained Su S
0.80.80.80.8Undrained Su m

1111Piezo Line ID
 

Sandy Silty Clay, very softClayey Sand, v looseProperty

______Color
0.120.115Unit Weight [kips/ft3]

0.1250.12Saturated Unit Weight [kips/ft3]
0.4990.499Poisson's Ratio

0.720.8K0
 

EnabledEnabledPrimary Consolidation
Non-LinearNon-LinearMaterial Type

0.20.2Cc
0.020.02Cr
0.61.3e0
1.22OCR
0.81Cv [ft2/d]
0.81Cvr [ft2/d]

0.9990.999B-bar
 

00Undrained Su A [kips/ft2]
0.20.2Undrained Su S
0.80.8Undrained Su m

11Piezo Line ID
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Groundwater

Piezometric LinesGroundwater method
0.0624 kips/ft3Water Unit Weight

Generating excess pore pressure above water table
 

Piezometric Line Entities

Depth (ft)ID
12 ft1

 

Time Points

Time Until GoalGoalGoal TypeDepth(X,Y) LocationPoint #
62.3832 d95%Degree of Consolidation0 ft-5, 01
26.6305 d90%Degree of Consolidation0 ft-5, 02
13.5565 d6.78 inTotal Settlement0 ft-5, 03
13.0396 d86.9%Degree of Consolidation0 ft-5, 04
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Total Consolidation Settlement (in)
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Query Point 1 (Embkmt Complete = 45 d)
Query Point 1 (30 Days After = 75 d)
Query Point 1 (60 Days After = 105 d)
Query Point 1 (1 Year After = 410 d)

868+00 Total Consolidation Settlement vs. Depth

Vertical & Horizontal Drainage
Reference Stage: Embkmt Complete = 45 d
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Average Degree of Consolidation (%)
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Query Point 1 (30 Days After = 75 d)
Query Point 1 (60 Days After = 105 d)
Query Point 1 (1 Year After = 410 d)

868+00 Average Degree of Consolidation vs. Depth

Vertical & Horizontal Drainage
Reference Stage: Embkmt Complete = 45 d

18029 SH 29 Embankments West: Page 1 of 1
SETTLE3D 4.023

18029 Settle 868+00.EW14 only.DD.s3z Red Rock Consulting   10/11/2019, 11:28:38 AM


	18029 New Settlement Analysis.pdf
	18029 Traditional Settlement Cals
	18029 settlement 752+00SD
	18029 settlement 752+00DD
	18029 settlement 868+00SD
	18029 settlement 868+00DD

	18029 752+00 Settle3D Results
	18029 Settle 752+00.EW8 only.DD.Cgraph
	18029 Settle 752+00.EW8 only.DD
	18029 Settle 752+00.EW8 only.DD.Sgraph
	18029 Settle 752+00.EW8 only.SD.Cgraph
	18029 Settle 752+00.EW8 only.SD
	18029 Settle 752+00.EW8 only.SD.Sgraph

	18029 868+00 Settle3D Results
	18029 Settle 868+00.EW14 only.SD
	18029 Settle 868+00.EW14 only.SD.Sgraph
	18029 Settle 868+00.EW14 only.SD.Cgraph
	18029 Settle 868+00.EW14 only.DD
	18029 Settle 868+00.EW14 only.DD.Sgraph
	18029 Settle 868+00.EW14 only.DD.Cgraph



