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1. Purpose:

To calculate the settlement of the Nuclear Island structure (NI) using empirical method, elastic theory, and
consolidation theory

2. Background:

The site geology at Calvert Cliffs Nuclear Power Plant Unit3 Site (CCNPP3) is comprised of deep coastal
plain sediments underlain by bedrock at approximately 2,500 ft below the ground surface. The subsurface
soils at CCNPP3 consist of silty sand, clayey sand, lean clay, fat clay, silt and high plastic silt. The
construction of the NI structure requires site grading, dewatering, excavation and installation.

3. Design Inputs:

1. The original ground water table is at elevation 80 ft; the water table during dewatering process is
considered to be at elevation 41.5 ft (Ref. 7); after construction, the water table will increase to 55 ft
and this will take about 25 years (Ref. 7), However in this calculation, the ground water level is
conservatively considered to stay at 41.5 ft after construction.

2. The bottom of the foundation is at elevation of 41.5 ft (Ref. 7).

3. The NI mat foundation is assumed to be flexible foundation system; this is very conservative for the
calculation of differential settlement.

4. The existing ground surface elevation of NI site varies from about 40 ft to over 120 ft, with an
average value of about 80 ft. The site will be graded to the elevation of 83 ft (Ref. 7). The changing of
stress distribution due to grading and backfilling is considered to be negligible.

5. The NI structure load is 11.76 ksf (Ref. 3).

6. All the soil parameters used in the settlement calculation are adopted from Ref. 4 and Ref. 5.

Table 1: Soil Parameters

Elastic Compression | Recompression | Initial Void Coefficient of

Modulus (psf) Index Index Ratio Consolidation
Soil Type (Ref. 4) (Ref. 5) (Ref. 5) (Ref. 5) (Ref. 4)
Stratum IIb -
Chesapeake
Sand
Ib -1 2.53E+06 N/A N/A N/A N/A
llb-2 1.03E+06 N/A N/A N/A N/A
IIb-3 2.62E+06 N/A N/A N/A N/A
Stratum llc -
Chesapeake
Clay / Silt 2.37E+06 0.947 0.06 1.61 1,913 ft* lyear
Stratum IlI -
Nanjemoy Sand 3.17E+06 N/A N/A N/A N/A

For the stratum Ilc, the average over consolidation ratio is about 4.
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4. Methodology:

The NI mat foundation shape is not regular. To simplify the calculation, the foundation shape is simplified to
a square shape with the width of about 283 ft. For the comparison purpose, a circular shape foundation with
radius of 159.7 ft is also considered in the calculation of total settlement.

Soil profile beneath the NI varies. The boring logs within the footprint of the NI are studied. Based on the
boring logs within the NI area, boring B-301 is used to represent the soil profile at the center of the NI and
boring B-304 is used to represent the soil profile at the corner of the NI (Ref. 6). B-301 indicates the
maximum amount of the clay layer while B-304 indicates less clay material. This scenario will produce
maximum differential settlement between the center and edge and maximum total settlement at the center.

The total settlement, St, of a loaded soil has three components, or
St=Si+ Sc+Ss

Where Si = the immediate, or distortion, settlement
Sc = the consolidation settlement
Ss = the secondary settlement

The immediate, or distortion, settlement although not actually elastic, is usually estimated using elastic
theory. Two methods are used in the calculation of immediate settlement: theory of elasticity and
Schmertmann method. The first method uses the Boussinesq equations to calculate stress distributions below
the mat foundation. The thickness of the model is based on the criteria that vertical stresses deviation at the
bottom of the model should be less than 10% of the foundation bearing pressure. The settlement is calculated
based on the stress distribution using elastic theory. This method assumes that the contact pressure is
uniformly distributed and does not consider the fact that the foundation system is stiff. However, it gives
reasonable estimation of the total settlement and it is conservative in the estimation of the differential
settlement. Schmertmann method is developed to estimate settlement of granular material, and it is based on
a physical model of settlement, which has been calibrated using empirical data. The model thickness for
Schmertmann method is twice of the equivalent foundation width.

The consolidation settlement is calculated using classical consolidation theory. The vertical stress in the
underlying soil increases when the NI structure is installed. The NI loads cause the increase of pore water
pressure. The pore water pressure dissipates over time as the pore water comes out from the soil and hence
consolidation occurs.

The secondary compression settlement is negligible in sands and in overconsolidated clays. Therefore, it is
not included in this calculation.

The final settlement of the NI takes into account different construction stages, including excavation and
construction of the NI. Excavation will cause the rebound of the foundation. The dewatering process will not
cause significant settlement due to the existence of an impervious layer between the upper aquifer layer and
the lower aquifer layer. (Ref. 7)
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5.1. Rebound due to excavation
5.1.1 Summary of results

Island — Calvert Cliffs Unit 3.

Summary for Rebound due to excavation
Settlement is based on Boring Log B - 301 (center) and B - 304 (corner)

09-4179.02 F-31

SheetNo._ of
Proj. No _09-4179

Elastic Rebound (in)

Consolidation Rebound (in)

Total Rebound (in)

Center

2.59

5.09

7.68

Corner / Edge

0.48

0.83

1.31
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Rectangular Loading Pattern Stress distribution W=L: 282.99 ft

Soil profile based on boring log B-301

5.1.2. Boussinesq Solution Uniform Loading Aoz =lgy*P

Original Ground Elev (ft, msl) 94.5

Water Elev at excavation(ft, msl) 41.5

Average unit waight of soil (pcf) 110 (Ref. 8)

Upward pressure (psf) q = 5830

Note: units for elevation, depth is ft, units for stress and modulus is psf,_and units for deformatic isin.

Layer Soil z* (layer center) | Top Elevation [ Bottom Elevation | 1, (center) |A oz (center) I, (comer) A oz (corner)
1 1lb1 (SP) 5.00 41.50 31.50 0.25 5829.81 0.25 1457.49
2 1lb1 (SP) 15.00 31.50 21.50 0.25 5824.86 0.25 1457.34
3 1Ib1 (SP) 24.50 21.50 12.50 0.25 5808.14 0.25 1456.80
4 11b2 (SP) 34.00 12.50 2.50 0.25 5773.56 0.25 1455.64
5 1Ib2 (SP) 44.00 250 -7.50 0.24 5713.30 0.25 453.51
6 11b3 (SP) 54.00 -7.50 -17.50 0.24 5626.20 0.25 450.25
7 lic (CL /ML) 64.00 -17.50 -27.50 0.24 5512.25 0.25 445.64
8 lic (CL /ML) 74.00 -27.50 -37.50 0.23 5373.43 0.25 1439.55
9 lic (CL /ML) 84.00 -37.50 -47.50 0.22 5213.13 0.25 1431.86
10 lic (CL /ML) 94.00 -47.50 -57.50 0.22 5035.52 0.24 1422.51
11 lic (CL /ML) 104.00 -57.50 -67.50 0.21 4845.09 0.24 1411.45
12 lic (CL /ML) 114.00 -67.50 -77.50 0.20 4646.21 0.24 1398.69
13 lic (CL /ML) 124.00 -77.50 -87.50 0.19 4442.83 0.24 1384.28
14 lic (CL /ML) 134.00 -87.50 -97.50 0.18 4238.40 0.23 1368.27
15 lic (CL /ML) 144.00 -97.50 -107.50 0.17 4035.75 0.23 1350.76
16 lic (CL /ML) 154.00 -107.50 -117.50 0.16 3837.13 0.23 1331.85
17 lic (CL /ML) 164.00 -117.50 -127.50 0.16 3644.25 0.22 1311.68
18 lic (CL /ML) 174.00 -127.50 -137.50 0.15 3458.33 0.22 1290.36
19 lic (CL /ML) 184.00 -137.50 -147.50 0.14 280.22 0.22 1268.05
20 lic (CL /ML) 194.00 -147.50 -157.50 0.13 110.42 0.21 1244.88
21 lic (CL /ML) 204.00 -157.50 -167.50 0.13 2949.17 0.21 1221.00
22 lic (CL / ML) 214.00 -167.50 -177.50 0.12 2796.53 0.21 1196.53
23 lic (CL / ML) 224.00 -177.50 -187.50 0.11 2652.38 0.20 1171.62
24 lic (CL / ML) 234.00 -187.50 -197.50 0.11 2516.51 0.20 1146.37
25 lic (CL /ML) 244.00 -197.50 -207.50 0.10 2388.63 0.19 1120.92
26 Il (SP 254.00 -207.50 -217.50 0.10 2268.40 0.19 1095.37
27 Il (SP 264.00 -217.50 -227.50 0.09 2155.44 0.18 1069.81
28 Il (SP 274.00 -227.50 -237.50 0.09 2049.37 0.18 1044.33
29 Il (SP 289.00 -237.50 -257.50 0.08 1902.29 0.17 1006.43
30 Il (SP 309.00 -257.50 -277.50 0.07 1726.65 0.16 56.83
31 Il (SP 329.00 -277.50 -297.50 0.07 1571.71 0.16 08.69
32 Il (SP 349.00 -297.50 -317.50 0.06 1434.81 0.15 62.31
33 Il (SP 369.00 -317.50 -337.50 0.06 1313.59 0.14 17.88
34 Il (SP 389.00 -337.50 -357.50 0.05 1206.00 0.13 75.54
35 Il (SP 409.00 -357.50 -377.50 0.05 1110.23 0.13 735.33
36 Il (SP 429.00 -377.50 -397.50 0.04 1024.77 0.12 697.28
37 Il (SP 449.00 -397.50 -417.50 0.04 48.28 0.11 661.35
38 Il (SP 469.00 -417.50 -437.50 0.04 79.62 0.11 627.48
39 Il (SP 489.00 -437.50 -457.50 0.04 17.82 0.10 59561
40 Il (SP 509.00 -457.50 -477.50 0.03 62.04 0.10 65.65
41 Il (SP 529.00 -477.50 -497.50 0.03 711.56 0.09 37.49
42 Il (SP 549.00 -497.50 -517.50 0.03 665.76 0.09 11.06
43 Il (SP 569.00 -517.50 -537.50 0.03 624.10 0.08 86.24
44 Il (SP 589.00 -537.50 -557.50 0.03 586.10 0.08 462.94
45 Il (SP 609.00 -557.50 -577.50 0.02 551.38 0.08 441.07
46 Il (SP 629.00 -577.50 -597.50 0.02 519.56 0.07 420.52
8.91% 7.21%

4/8/2010, 3:20 PM

<10%

E** Thickness deformation(center)| deformation(corner)
7.59E+06 10.00 - 2.30E-02
7.59E+06 10.00 .21E-02 2.30E-02
7.59E+06 9.00 .26E-02 .07E-02
3.09E+06 10.00 . 24E-01 .B5E-02
3.09E+06 0.00 . 22E-01 .64E-02
7.86E+06 0.00 .59E-02 1E-02
7.11E+06 0.00 .30E-02 14E-02
7.11E+06 10.00 .07E-02 2.43E-02
7.11E+06 10.00 .80E-02 2.42E-02
7.11E+06 10.00 .50E-02 2.40E-02
7.11E+06 10.00 8E-02 2.38E-02
7.11E+06 10.00 84E-02 2.36E-02
7.11E+06 10.00 7.50E-02 2.34E-02
7.11E+06 10.00 7.15E-02 2.31E-02
7.11E+06 10.00 6.81E-02 2.28E-02
7.11E+06 10.00 6.48E-02 2.25E-02
7.11E+06 10.00 6.15E-02 2.21E-02
7.11E+06 10.00 84E-02 2.18E-02
7.11E+06 10.00 54E-02 2.14E-02
7.11E+06 10.00 25E-02 2.10E-02
7.11E+06 10.00 4.98E-02 2.06E-02
7.11E+06 10.00 4.72E-02 2.02E-02
7.11E+06 10.00 4.48E-02 1.98E-02
7.11E+06 10.00 4.25E-02 1.93E-02
7.11E+06 10.00 4.03E-02 1.89E-02
9.51E+06 10.00 2.86E-02 1.38E-02
9.51E+06 10.00 2.72E-02 1.35E-02
9.51E+06 10.00 2.59E-02 1.32E-02
9.51E+06 20.00 4.80E-02 2.54E-02
9.51E+06 20.00 4.36E-02 2.41E-02
9.51E+06 20.00 .97E-02 2.29E-02
9.51E+06 20.00 .62E-02 2.18E-02
9.51E+06 20.00 .32E-02 2.06E-02
9.51E+06 20.00 .04E-02 1.96E-02
9.51E+06 20.00 .80E-02 1.86E-02
9.51E+06 20.00 2.59E-02 1.76E-02
9.51E+06 20.00 2.39E-02 1.67E-02
9.51E+06 20.00 2.22E-02 1.58E-02
9.51E+06 20.00 2.06E-02 1.50E-02
9.51E+06 20.00 1.92E-02 1.43E-02
9.51E+06 20.00 1.80E-02 1.36E-02
9.51E+06 20.00 1.68E-02 1.29E-02
9.51E+06 20.00 1.58E-02 1.23E-02
9.51E+06 20.00 1.48E-02 1.17E-02
9.51E+06 20.00 1.39E-02 1.11E-02
9.51E+06 20.00 1.31E-02 1.06E-02

total settlement 259 0.97
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5.1.3 2 to 1 slope stress
Settlement
Layer Soil z* (layer center) Top Elevation | Bottom Elevation Aoz E** Thickness | deformation(center)
1 1lb1 (SP) 5.00 41.50 31.50 5629.32 7.59E+06 10.00 8.90E-02
2 1lb1 (SP) 15.00 31.50 21.50 5257.85 7.59E+06 10.00 8.31E-02
3 1Ib1 (SP) 24.50 21.50 12.50 4937.99 7.59E+06 9.00 7.03E-02
4 11b2 (SP) 34.00 12.50 2.50 4646.45 3.09E+06 10.00 1.80E-01
5 11b2 (SP) 44.00 2.50 -7.50 4366.60 3.09E+06 0.00 1.70E-01
6 11b3 (SP) 54.00 -7.50 -17.50 4111.30 7.86E+06 0.00 6.28E-02
7 lic (CL /ML) 64.00 -17.50 -27.50 877.75 7.11E+06 0.00 6.54E-02
8 lic (CL /ML) 74.00 -27.50 -37.50 663.55 7.11E+06 10.00 6.18E-02
9 lic (CL /ML) 84.00 -37.50 -47.50 466.61 7.11E+06 10.00 .85E-02
10 lic (CL /ML) 94.00 -47.50 -57.50 285.15 7.11E+06 10.00 .54E-02
11 lic (CL /ML) 104.00 -57.50 -67.50 117.56 7.11E+06 10.00 .26E-02
12 lic (CL /ML) 114.00 -67.50 -77.50 962.4! 7.11E+06 10.00 .00E-02
13 lic (CL / ML) 124.00 -77.50 -87.50 28186 7.11E+06 10.00 76E-02
14 lic (CL / ML) 134.00 -87.50 -97.50 2685.1 7.11E+06 10.00 4.53E-02
15 lic (CL / ML) 144.00 -97.50 -107.50 2560.83 7.11E+06 10.00 4.32E-02
16 lic (CL / ML) 154.00 -107.50 -117.50 2444.97 7.11E+06 10.00 4.13E-02
17 lic (CL / ML) 164.00 -117.50 -127.50 2336.79 7.11E+06 10.00 .94E-02
18 lic (CL / ML) 174.00 -127.50 -137.50 223564 7.11E+06 10.00 77E-02
19 lic (CL / ML) 184.00 -137.50 -147.50 2140.92 7.11E+06 10.00 61E-02
20 lic (CL / ML) 194.00 -147.50 -157.50 2052.10 7.11E+06 10.00 46E-02
21 lic (CL /ML) 204.00 -157.50 -167.50 1968.69 7.11E+06 10.00 .32E-02
22 lic (CL /ML) 214.00 -167.50 -177.50 1890.26 7.11E+06 10.00 19E-02
23 lic (CL / ML) 224.00 -177.50 -187.50 1816.43 7.11E+06 10.00 .07E-02
24 lic (CL / ML) 234.00 -187.50 -197.50 1746.84 7.11E+06 10.00 95E-02
25 lic (CL /ML) 244.00 -197.50 -207.50 1681.17 7.11E+06 10.00 2.84E-02
26 Il (SP 254.00 -207.50 -217.50 1619.14 9.51E+06 10.00 2.04E-02
27 Il (SP 264.00 -217.50 -227.50 1560.48 9.51E+06 10.00 1.97E-02
28 Il (SP 274.00 -227.50 -237.50 1504.95 9.51E+06 10.00 1.90E-02
29 Il (SP 289.00 -237.50 -257.50 1427.06 9.51E+06 20.00 .60E-02
30 Il (SP 309.00 -257.50 -277.50 1332.26 9.51E+06 20.00 .36E-02
31 Il (SP 329.00 -277.50 -297.50 1246.61 9.51E+06 20.00 15E-02
32 Il (SP 349.00 -297.50 -317.50 1168.96 9.51E+06 20.00 95E-02
33 Il (SP 369.00 -317.50 -337.50 1098.34 9.51E+06 20.00 2.77E-02
34 Il (SP 389.00 -337.50 -357.50 1033.94 9.51E+06 20.00 261E-02
35 Il (SP 409.00 -357.50 -377.50 975.03 9.51E+06 20.00 2 46E-02
36 Il (SP 429.00 -377.50 -397.50 921.03 9.51E+06 20.00 2.32E-02
37 Il (SP 449.00 -397.50 -417.50 871.38 9.51E+06 20.00 2.20E-02
38 Il (SP 469.00 -417.50 -437.50 825.65 9.51E+06 20.00 2.08E-02
39 Il (SP 489.00 -437.50 -457.50 783.42 9.51E+06 20.00 1.98E-02
40 Il (SP 509.00 -457.50 -477.50 744.36 9.51E+06 20.00 1.88E-02
41 Il (SP 529.00 -477.50 -497.50 708.14 9.51E+06 20.00 1.79E-02
42 Il (SP 549.00 -497.50 -517.50 674.50 9.51E+06 20.00 1.70E-02
43 Il (SP 569.00 -517.50 -537.50 643.21 9.51E+06 20.00 1.62E-02
44 Il (SP 589.00 -537.50 -557.50 614.04 9.51E+06 20.00 1.55E-02
45 Il (SP 609.00 -557.50 -577.50 586.81 9.51E+06 20.00 1.48E-02
46 Il (SP 629.00 -577.50 -597.50 561.36 9.51E+06 20.00 1.42E-02
9.63% total settieme 1.95

4/8/2010, 3:20 PM
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5.1.4 Circular Loading Pattern

R=159.7 ft

Layer Soil 2* (layer center) Top Elevation | Bottom Elevation | A 6z (center) | A oz (edge) | Thickness E** deformation(center) | deformation(edge)

1 1Ib1 (SP) 3.75 6005.14 5588.73 75 7.59E+06 7.12E-02 6.63E-02
2 1lb1 (SP) 10 34 29 5876.65 4432.23 5 7.59E+06 4 65E-02 .50E-02
3 1lb1 (SP) 15 29 24 5862.84 3874.38 5 7.59E+06 4.63E-02 .06E-02
4 1lb1 (SP) 20 24 19 5852.92 3571.60 5 7.59E+06 4.63E-02 .82E-02
5 1lb1 (SP) 25 19 14 5841.09 3377.79 5 7.59E+06 4.62E-02 2.67E-02
6 1Ib1 (SP) 30 14 9 5825.41 3239.12 5 7.59E+06 461E-02 2.56E-02
7 11b2 (SP) 35 9 4 5804.81 3131.88 5 3.09E+06 1.13E-01 6.08E-02
8 11b2 (SP) 40 4 -1 5778.62 3044.16 5 3.09E+06 1.12E-01 .91E-02
9 11b2 (SP) 45 -1 6 5746.38 2969.33 5 3.09E+06 1.12E-01 . 77E-02
10 11b2 (SP) 50 -6 -1 5707.82 2903.43 5 3.09E+06 1.11E-01 .64E-02
11 11b3 (SP) 55 -1 -16 5662.81 2843.96 5 7.86E+06 4.32E-02 . 17E-02
12 11b3 (SP) 60 -16 -21 5611.37 2789.27 5 7.86E+06 4.28E-02 2.13E-02
13 lic (CL / ML) 65 -21 -26 5553.64 2738.20 5 7.11E+06 4.69E-02 2.31E-02
14 lic (CL / ML) 70 -26 -31 5489.85 2689.97 5 7.11E+06 4.63E-02 2.27E-02
15 lic (CL / ML) 75 -31 -36 5420.33 2643.97 5 7.11E+06 4.57E-02 2.23E-02
16 lic (CL / ML) 80 -36 -41 5345.47 2599.80 5 7.11E+06 4.51E-02 2.19E-02
17 lic (CL / ML) 85 41 -46 5265.73 2557.11 5 7.11E+06 4.44E-02 2.16E-02
18 lic (CL / ML) 90 -46 -51 5181.58 2515.66 5 7.11E+06 4.37E-02 2.12E-02
19 lic (CL / ML) 95 -51 -56 5093.55 2475.27 5 7.11E+06 4.30E-02 2.09E-02
20 lic (CL / ML) 100 -56 -61 5002.16 2435.78 5 7.11E+06 4.22E-02 2.06E-02
21 lic (CL / ML) 105 -61 -66 4907.93 2397.09 5 7.11E+06 4.14E-02 2.02E-02
22 lic (CL /ML) 110 -66 -71 4811.38 2359.10 5 7.11E+06 4.06E-02 1.99E-02
23 lic (CL /ML) 115 -71 -76 4712.99 2321.74 5 7.11E+06 .98E-02 1.96E-02
24 lic (CL / ML) 120 -76 -81 4613.25 2284.97 5 7.11E+06 .89E-02 1.93E-02
25 lic (CL / ML) 125 -81 -86 4512.59 2248.73 5 7.11E+06 .81E-02 1.90E-02
26 lic (CL / ML) 130 -86 -91 4411.43 2212.99 5 7.11E+06 . 72E-02 1.87E-02
27 lic (CL / ML) 135 -91 -96 4310.14 2177.73 5 7.11E+06 .64E-02 1.84E-02
28 lic (CL / ML) 140 -96 -101 4209.08 2142.93 5 7.11E+06 .55E-02 1.81E-02
29 lic (CL / ML) 145 -101 -106 4108.55 2108.57 5 7.11E+06 47E-02 1.78E-02
30 lic (CL / ML) 150 -106 -111 4008.83 2074.65 5 7.11E+06 .38E-02 1.75E-02
31 lic (CL / ML) 155 -111 -116 3910.16 2041.15 5 7.11E+06 .30E-02 1.72E-02
32 lic (CL / ML) 160 -116 -121 3812.76 2008.08 5 7.11E+06 .22E-02 1.69E-02
33 lic (CL / ML) 165 -121 -126 3716.80 1975.42 5 7.11E+06 . 14E-02 1.67E-02
34 lic (CL / ML) 170 -126 -131 3622.45 1943.17 5 7.11E+06 .06E-02 1.64E-02
35 lic (CL / ML) 175 -131 -136 3529.83 1911.35 5 7.11E+06 98E-02 1.61E-02
36 lic (CL / ML) 180 -136 -141 3439.05 1879.93 5 7.11E+06 2.90E-02 1.59E-02
37 lic (CL / ML) 185 -141 -146 3350.20 1848.94 5 7.11E+06 2.83E-02 1.56E-02
38 lic (CL / ML) 190 -146 -151 3263.35 1818.36 5 7.11E+06 2.75E-02 1.53E-02
39 lic (CL / ML) 195 -151 -156 3178.54 1788.20 5 7.11E+06 2.68E-02 1.51E-02
40 lic (CL / ML) 200 -156 -161 3095.81 1758.47 5 7.11E+06 261E-02 1.48E-02
41 lic (CL / ML) 205 -161 -166 3015.18 1729.15 5 7.11E+06 2.54E-02 1.46E-02
42 lic (CL / ML) 210 -166 -171 2936.67 1700.26 5 7.11E+06 2.48E-02 1.43E-02
43 lic (CL / ML) 215 -171 -176 2860.26 1671.80 5 7.11E+06 2.41E-02 1.41E-02
44 lic (CL / ML) 220 -176 -181 2785.96 1643.76 5 7.11E+06 2.35E-02 1.39E-02
45 lic (CL / ML) 225 -181 -186 2713.74 1616.14 5 7.11E+06 2.29E-02 1.36E-02
46 lic (CL / ML) 230 -186 -191 2643.57 1588.96 5 7.11E+06 2.23E-02 1.34E-02
47 lic (CL / ML) 235 -191 -196 2575.45 1562.20 5 7.11E+06 2.17E-02 1.32E-02
48 lic (CL / ML) 240 -196 -201 2509.31 1535.87 5 7.11E+06 2.12E-02 1.30E-02
49 lic (CL / ML) 245 -201 -206 244514 1509.97 5 7.11E+06 2.06E-02 1.27E-02
50 lic (CL /ML) 250 -206 -211 2382.89 1484.49 5 7.11E+06 2.01E-02 1.25E-02
51 Il (SP 255 -211 -216 2322.51 1459.43 5 9.51E+06 1.47E-02 .21E-03
52 Il (SP 260 -216 -221 2263.97 1434.80 5 9.51E+06 1.43E-02 .05E-0:
53 Il (SP 265 -221 -226 2207.21 1410.59 5 9.51E+06 1.39E-02 . 90E-0:
54 Il (SP 270 -226 -231 2152.19 1386.79 5 9.51E+06 1.36E-02 .75E-0:
55 Il (SP 275 -231 -236 2098.86 1363.41 5 9.51E+06 1.32E-02 .60E-0:
56 Il (SP 280 -236 -241 2047.17 1340.44 5 9.51E+06 1.29E-02 .46E-0:
57 Il (SP 285 -241 -246 1997.08 1317.88 5 9.51E+06 1.26E-02 .31E-0:
58 Il (SP 290 -246 -251 1948.53 1295.72 5 9.51E+06 1.23E-02 . 17E-0:
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Chkd. By Date______ Island — Calvert Cliffs Unit 3. Proj. No _09-4179
59 Il (SP 295 -251 -256 1901.48 1273.97 5 9.51E+06 1.20E-02 8.04E-0:
60 Il (SP 300 -256 -261 1855.88 1252.61 5 9.51E+06 1.17E-02 7.90E-0:
61 Il (SP 305 -261 -266 1811.69 1231.64 5 9.51E+06 1.14E-02 7.77E-O:
62 Il (SP 310 -266 -271 1768.85 1211.06 5 9.51E+06 1.12E-02 7.64E-0:
63 Il (SP) 315 -271 -276 1727.34 1190.87 5 9.51E+06 1.09E-02 7.51E-0:
64 Il (SP) 320 -276 -281 1687.09 1171.05 5 9.51E+06 1.06E-02 7.39E-0:
65 Il (SP) 325 -281 -286 1648.08 1151.61 5 9.51E+06 1.04E-02 7.27E-0:
66 Il (SP) 330 -286 -291 1610.25 1132.53 5 9.51E+06 1.02E-02 7.15E-0:
67 Il (SP) 335 -291 -296 1573.58 1113.82 5 9.51E+06 .93E-0: 7.03E-0:
68 Il (SP) 340 -296 -301 1538.01 1095.46 5 9.51E+06 .70E-0: 6.91E-0:
69 Il (SP) 345 -301 -306 1503.52 1077.46 5 9.51E+06 | 49E-0: 6.80E-0:
70 Il (SP) 350 -306 -311 1470.06 1059.80 5 9.51E+06 . 27E-0: 6.69E-0:
71 Il (SP) 355 -311 -316 1437.60 1042.48 5 9.51E+06 .07E-0: 6.58E-0:
72 Il (SP) 360 -316 -321 1406.11 1025.50 5 9.51E+06 .87E-0: 6.47E-0:
73 Il (SP) 365 -321 -326 1375.55 1008.85 5 9.51E+06 .68E-0: 6.36E-0:
74 Il (SP) 370 -326 -331 1345.89 992.52 5 9.51E+06 49E-0: 6.26E-0:
75 Il (SP) 375 -331 -336 1317.10 976.52 5 9.51E+06 .31E-0: 6.16E-0:
76 Il (SP) 380 -336 -341 1289.15 960.82 5 9.51E+06 13E-0: 6.06E-0:
77 Il (SP) 385 -341 -346 1262.01 945.43 5 9.51E+06 9BE-0: 96E-0:
78 Il (SP) 390 -346 -351 1235.65 930.34 5 9.51E+06 7.80E-0: 7E-0:
79 Il (SP) 395 -351 -356 1210.05 915.55 5 9.51E+06 7 63E-0: 8E-0:
80 Il (SP) 400 -356 -361 1185.18 901.05 5 9.51E+06 7 .48E-0: B8E-O0:
81 Il (SP) 405 -361 -366 1161.02 886.83 5 9.51E+06 7.33E-0: B0E-O0:
82 Il (SP) 410 -366 -371 1137.53 872.89 5 9.51E+06 7.18E-0: 51E-0:
83 Il (SP) 415 -371 -376 1114.70 859.23 5 9.51E+06 7.03E-0: 42E-0:
84 Il (SP 420 -376 -381 1092.51 845.84 5 9.51E+06 6.89E-0: 34E-0:
85 Il (SP 425 -381 -386 1070.93 832.70 5 9.51E+06 6.76E-0: 25E-0:
86 Il (SP 430 -386 -391 1049.95 819.83 5 9.51E+06 6.62E-0: 17E-0:
87 Il (SP 435 -391 -396 1029.54 807.21 5 9.51E+06 6.50E-0: 09E-0:
88 Il (SP 440 -396 -401 1009.68 794.83 5 9.51E+06 6.37E-0: 01E-0:
89 Il (SP 445 -401 -406 990.36 782.70 5 9.51E+06 6.25E-0: . 94E-0:
90 Il (SP 450 -406 -411 971.56 770.80 5 9.51E+06 6.13E-0: 4.86E-0:
91 Il (SP 455 -411 -416 953.26 759.14 5 9.51E+06 6.01E-0: 4.79E-0:
92 Il (SP 460 -416 -421 935.44 747.71 5 9.51E+06 .90E-0: 4.72E-0:
93 Il (SP 465 -421 -426 918.10 736.49 5 9.51E+06 79E-0: 4.65E-0:
94 Il (SP 470 -426 -431 901.20 725.50 5 9.51E+06 .B9E-0: 4.58E-0:
95 Il (SP 475 -431 -436 884.75 714.72 5 9.51E+06 .58E-0: 4.51E-0:
96 Il (SP 480 -436 -441 868.72 704.15 5 9.51E+06 48E-0: 4.44E-0:
97 Il (SP 485 -441 -446 853.10 693.78 5 9.51E+06 .38E-0: 4.38E-0:
98 Il (SP 490 -446 -451 837.87 683.61 5 9.51E+06 29E-0: 4.31E-0:
99 Il (SP 495 -451 -456 823.04 673.64 5 9.51E+06 19E-0: 4.25E-0:
100 11 (SP; 500 -456 -461 808.57 663.86 5 9.51E+06 . 10E-0: 4.19E-0:
101 11 (SP; 505 -461 -466 794.47 654.27 5 9.51E+06 .01E-0: 4.13E-0:
102 11 (SP; 510 -466 -471 780.71 644.86 5 9.51E+06 93E-0: 4.07E-0:
103 11 (SP; 515 -471 -476 767.30 635.63 5 9.51E+06 4 .84E-0: 4.01E-0:
104 11 (SP; 520 -476 -481 754.21 626.57 5 9.51E+06 4.76E-0: 95E-0:
105 11 (SP; 525 -481 -486 741.45 617.69 5 9.51E+06 4 68E-0: 90E-0:
106 11 (SP; 530 -486 -491 728.99 608.98 5 9.51E+06 4 60E-0: 84E-0:
107 11 (SP; 535 -491 -496 716.83 600.43 5 9.51E+06 4.52E-0: 79E-0:
108 11 (SP; 540 -496 -501 704.96 592.04 5 9.51E+06 4 .45E-0: 74E-0:
109 11 (SP; 545 -501 -506 693.37 583.81 5 9.51E+06 4.37E-0: B8E-0:
110 11 (SP; 550 -506 -511 682.05 575.73 5 9.51E+06 4.30E-0: B3E-0:
111 11 (SP; 555 -511 -516 671.00 567.80 5 9.51E+06 4.23E-0: 58E-0:
112 11 (SP; 560 -516 -521 660.21 560.02 5 9.51E+06 4.17E-0: 53E-0:
113 11 (SP; 565 -521 -526 649.66 552.39 5 9.51E+06 4.10E-0: 49E-0:
114 11 (SP; 570 -526 -531 639.36 544.90 5 9.51E+06 4.03E-0: 44E-0:
115 11 (SP; 575 -531 -536 629.29 537.54 5 9.51E+06 97E-0: 39E-0:
116 11 (SP; 580 -536 -541 619.45 530.32 5 9.51E+06 91E-0: 35E-0:
117 11 (SP; 585 -541 -546 609.84 523.23 5 9.51E+06 .85E-0: 30E-0:
118 11 (SP; 590 -546 -551 600.43 516.27 5 9.51E+06 .79E-0: 26E-0:
119 11 (SP; 595 -551 -556 591.24 509.43 5 9.51E+06 .73E-0: 21E-O0:
120 11 (SP; 600 -556 -561 582.25 502.72 5 9.51E+06 .67E-0: 17E-0:
121 11 (SP; 605 -561 -566 573.45 496.14 5 9.51E+06 .62E-0: 13E-0:
122 11 (SP; 610 -566 -571 564.85 489.66 5 9.51E+06 .56E-0: 09E-0:
123 Il (SP; 615 -571 -576 556.44 483.31 5 9.51E+06 51E-0: 05E-0:
124 111 (SP) 620 -576 -581 548.20 477.07 5 9.51E+06 46E-0: 01E-0:
125 111 (SP) 625 -581 -586 540.15 470.94 5 9.51E+06 41E-0: . 97E-0:
126 111 (SP) 630 -586 -591 532.26 464.92 5 9.51E+06 .36E-0: 2.93E-0:
9.13% total settlement 264 1.55

* below bottom of foundation

** The elastic modulus are 3 times of the values recommended by Ref.4.
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5.1.5 Vertical stress under circular loading
Radius R is 159.7 ft
q= 5830 psf
Integration Results:
Z (ft, Depth*) |Center Vertical Stress (psf) Edge Vertical Stress (psf)
3.75 6005.144528 5588.732537
10 5876.654431 4432.234474
15 5862.841838 3874.375149
20 5852.916307 3571.598402
25 5841.092115 3377.792377
30 5825.406393 3239.119139
35 5804.807619 3131.883518
40 5778.615295 3044.160228
45 5746.376412 2969.328597
50 5707.815455 2903.431208
55 5662.810205 2843.963485
60 5611.374567 2789.267073
65 5553.642693 2738.203314
70 5489.85278 2689.966977
75 5420.330382 2643.974705
80 5345.471567 2599.795454
85 5265.72643 2557.105544
90 5181.583421 2515.658735
95 5093.554896 2475.265765
100 5002.164177 2435.780012
105 4907.934289 2397.087253
110 4811.378455 2359.098186
115 4712.992337 2321.742895
120 4613.247941 2284.966676
125 4512.58906 2248.726848
130 4411.428093 2212.99029
135 4310.144083 2177.731508
140 4209.081757 2142.93111
145 4108.551439 2108.574584
150 4008.829623 2074.651317
155 3910.160099 2041.153804
160 3812.755462 2008.076992
165 3716.798912 1975.417755
170 3622.446238 1943.174455
175 3529.827904 1911.346578
180 3439.051175 1879.934444
185 3350.202227 1848.938954
190 3263.348211 1818.361393
195 3178.539227 1788.203261
200 3095.810196 1758.466137
205 3015.182623 1729.151569
210 2936.666223 1700.260986
215 2860.260432 1671.795623
220 2785.95578 1643.756471
225 2713.735142 1616.14423
230 2643.574878 1588.959278
235 2575.445838 1562.201652
240 2509.314286 1535.871033
245 2445.142701 1509.966736
250 2382.890499 1484.48771
255 2322.514669 1459.432542
260 2263.970327 1434.799462
265 2207.211205 1410.586352
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270 2152.190076 1386.790762
275 2098.859119 1363.409919
280 2047.170238 1340.440747
285 1997.075333 1317.87988
290 1948.52653 1295.723685
295 1901.476379 1273.968273
300 1855.878014 1252.609525
305 1811.685296 1231.643105
310 1768.852919 1211.064479
315 1727.336504 1190.868935
320 1687.092668 1171.0516
325 1648.079085 1151.607456
330 1610.254524 1132.531358
335 1573.578881 1113.818049
340 1538.013196 1095.462176
345 1503.519667 1077.458303
350 1470.061651 1059.800927
355 1437.603661 1042.48449
360 1406.111356 1025.503392
365 1375.551531 1008.852002
370 1345.892096 992.5246673
375 1317.102058 976.5157285
380 1289.151499 960.8195241
385 1262.01155 945.4304018
390 1235.654364 930.342726
395 1210.053093 915.5508857
400 1185.181853 901.0493008
405 1161.015702 886.832429
410 1137.530608 872.8947714
415 1114.70342 859.2308776
420 1092.51184 845.8353508
425 1070.934393 832.7028518
430 1049.9504 819.8281029
435 1029.539948 807.2058915
440 1009.683866 794.8310727
445 990.3636932 782.6985725
450 971.5616589 770.8033898
455 953.2606514 759.1405982
460 935.4441963 747.7053482
465 918.0964311 736.4928681
470 901.2020825 725.4984655
475 884.7464436 714.717528
480 868.7153515 704.1455239
485 853.0951668 693.778003
490 837.8727531 683.6105961
495 823.0354569 673.6390163
500 808.5710889 663.8590577
505 794.4679061 654.2665962
510 780.7145934 644.8575888
515 767.3002477 635.628073
520 754.2143607 626.5741664
525 741.4468041 617.6920665
530 728.9878141 608.9780491
535 716.8279771 600.4284682
540 704.9582161 592.039755
545 693.3697771 583.8084166
550 682.0542167 575.7310355
555 671.0033897 567.8042683
560 660.2094374 560.0248445
565 649.6647764 552.3895658
570 639.3620879 544.8953045
575 629.2943074 537.5390027
580 619.4546145 530.3176709
585 609.8364237 523.2283867
590 600.4333754 516.268294
595 591.2393269 509.4346013
600 582.2483442 502.7245808
605 573.4546937 496.1355669
610 564.8528353 489.6649552
615 556.4374139 483.3102012
620 548.2032533 477.068819
625 540.1453491 470.9383802
630 532.258862 464.9165125
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5.1.6 Boussineseq Values
Rectangular Loading Pattern
Soil profile based on boring log B-301

Below the center Uniform Loading Aoz =lgy*P
B = Width = 1414973498 L =Length = 141.4973498
B>+ %= 40043
B> %= 400860462.3
Z (Depth*) BZ+L+Z BZLIZ 2BLZ(BHLAZ) Y| (BHL+Z)ZH+BLZ | B4L427 [
5.00 40068.00 1603441849 400770221 401862162.25 40093.0 0.25
15.00 40268.00 1781602.054 120530760.3 409920762.25 40493.0 0.25
2450 40643.25 667822511 197782064 5 425256573.06 412435 0.25
34.00 41199.00 346765.1058 2763432504 44848650625 42355.0 0.25
44.00 41979.00 207056.0239 3609901302 482131806.25 43915.0 0.24
54.00 42959.00 137469.2943 4481748157 52612890625 45875.0 0.24
64.00 44139.00 97866.32379 5384158372 581653806.25 48235.0 0.24
74.00 45519.00 73203.15235 632200279 65012250625 50995.0 0.23
84.00 47099.00 56811.29 729981302.5 73319100625 541550 0.22
94.00 48879.00 45366.73407 8321768245 832755306.25 57715.0 0.22
104.00 50859.00 37061.80309 9391692288 95095140625 61675.0 0.21
114.00 53039.00 30844.91091 1051305949 109015530625 | 66035.0 0.20
124.00 55419.00 26070.52954 1168900743 125298300625 | 707950 0.19
134.00 57999.00 22324 59692 1292235472 144229050625 | 75955.0 0.18
144.00 60779.00 19331.61951 1421562225 166117380625 | 81515.0 0.17
154.00 63759.00 16902.53256 1557105635 191296890625 | 874750 0.16
164.00 66939.00 14904.09214 1699065280 220125180625 | 93835.0 0.16
174.00 70319.00 13240.20552 1847618059 252983850625 | 1005950 | 0.15
184.00 73899.00 1184016016 2002920497 290278500625 | 1077550 | 0.14
194.00 77679.00 10650.98476 2165110918 332438730625 | 1153150 | 0.13
204.00 81659.00 9632.364049 2334311465 379918140625 | 1232750 | 0.3
214.00 85839.00 8753176309 2510629950 433194330625 | 1316350 | 0.12
224.00 90219.00 7989.087656 2694161526 492768900625 | 1403950 | 0.11
234.00 94799.00 7320.849994 2884990203 559167450625 | 1495550 | 0.1
244.00 99579.00 6733.076832 3083190178 632939580625 | 1591150 | 0.10
254.00 104559.00 6213.349592 3288827038 714658890625 | 1690750 | 0.10
264.00 109739.00 5751.556219 3501958807 804922980625 | 1794350 | 0.09
274.00 115119.00 5339.395576 3722636868 904353450625 | 1901950 | 0.09
289.00 123564 4799517035 4067901508 10721049306.25 | 207085 0.08
309.00 135524 4198.327021 4555050459 13340827506.25 | 231005 0.07
329.00 148284 3703.406863 5073055942 16451268906.25 | 256525 0.07
349.00 161844 3291.109779 5622122910 2011362150625 | 283645 0.06
369.00 176204 2944.018201 6202415479 2439297330625 | 312365 0.06
389.00 191364 2649.073574 6814065888 2935825230625 | 342685 0.05
409.00 207324 2396.329901 7457181351 3508222650625 | 374605 0.05
429.00 224084 2178.10413 8131849333 4164150390625 | 408125 0.04
44900 241644 1988.385287 8838141618 4911653250625 | 443245 0.04
469.00 260004 1822416075 9576117462 5759160030625 | 479965 0.04
489.00 279164 1676.391711 10345826059 | 67154835306.25 | 518285 0.04
509.00 299124 1547239907 11147308475 | 77898205506.25 | 558205 0.03
529.00 319884 143245794 11980599164 | 89917518906.25 | 599725 0.03
549.00 341444 1329.090485 12845727186 | 103312423506.25 | 642845 0.03
569.00 363804 1238136966 13742717163 | 118186407306.25 | 687565 0.03
589.00 386964 1155.480534 14671590057 | 134646798306.25 | 733885 0.03
609.00 410924 1080.833103 15632363791 | 152804764506.25 | 781805 0.02
629.00 435684 1013.19242 16625053755 | 172775313906.25 | 831325 0.02

* below bottom of foundation
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Rectangular Loading Pattern

Below the corner Uniform Loading Aoz =lgy*P
B = Width = 2829946996 L =Length = 282.9946996
B>+ %= 160172
B> %= 6413767396
Z (Depth*) BHLHZ BZLIZ 2BLZBH+LHZA)"" | (BHL+Z)Z+B’% | B+ +2Z lig
5.00 160197.00 256550695.8 3205411511 6417772321.00 | 1602220 | 0.25
15.00 160397.00 28505632.87 962223541.7 6449856721.00 | 160622.0 | 0.25
24.50 160772.25 10685160.18 1573469133 6510270939.06 | 1613725 | 0.25
34.00 161328.00 5548241.692 2187360627 6600262564.00 | 1624840 | 0.25
44.00 162108.00 3312896.382 2837536775 6727608484.00 | 1640440 | 0.25
54.00 163088.00 2199508.709 3492041899 6889332004.00 | 166004.0 | 0.25
64.00 164268.00 1565861.181 4154732404 7086609124.00 | 168364.0 | 0.25
74.00 165648.00 1171250438 4824045735 7320855844.00 | 1711240 | 0.25
84.00 167228.00 908980.64 5501997420 7593728164.00 | 1742840 | 0.25
94.00 169008.00 725867.7451 6189678379 7907122084.00 | 1778440 | 0.24
104.00 170988.00 592988.8495 6888152507 8263173604.00 | 1818040 | 0.24
114.00 173168.00 493518.5746 7598454555 8664258724.00 | 1861640 | 0.24
124.00 175548.00 417128.4727 8321588315 9112993444.00 | 1909240 | 0.24
134.00 178128.00 357193.5507 9058525114 9612233764.00 | 1960840 | 0.23
144.00 180908.00 309305.9122 9810202605 10165075684.00 | 2016440 | 0.23
154.00 183888.00 270440.521 10577523868 10774855204.00 | 2076040 | 0.23
164.00 187068.00 238465.4743 11361356777 11445148324.00 | 2139640 | 0.22
174.00 190448.00 211843.2883 12162533651 12179771044.00 | 2207240 | 0.22
184.00 194028.00 189442 5625 12981851144 12982779364.00 | 2278840 | 0.22
194.00 197808.00 170415.7561 13820070368 13858469284.00 | 2354440 | 0.21
204.00 201788.00 154117.8248 14677917213 14811376804.00 | 2434040 [ 0.21
214.00 205968.00 140050.8209 15556082860 15846277924.00 | 2517640 | 0.21
224.00 210348.00 127825.4025 16455224445 16968188644.00 | 2605240 | 0.20
234.00 214928.00 117133.5999 17375965858 18182364964.00 | 269684.0 | 0.20
244.00 219708.00 107729.2293 183188986611 19494302884.00 | 2792440 | 0.19
254.00 224688.00 99413.59347 19284583089 20909738404.00 | 289204.0 | 0.19
264.00 229868.00 92024.89951 20273549134 22434647524.00 | 299564.0 | 0.18
274.00 235248.00 85430.32921 21286297677 24075246244.00 | 3103240 | 0.18
289.00 243693.00 76792.27255 22851039889 26767250449.00 | 3272140 | 047
309.00 255653.00 67173.23233 25024794775 30823771489.00 | 3511340 | 0.16
329.00 268413.00 59254.50981 27301359232 35467058929.00 | 3766540 | 0.16
349.00 281973.00 52657.75647 29683546500 40758360769.00 | 4037740 | 0.15
369.00 296333.00 47104.29121 32173845611 46762765009.00 | 4324940 | 0.14
389.00 311493.00 4238517718 34774456061 53549199649.00 | 4628140 | 0.13
409.00 327453.00 38341.27842 37487319985 61190432689.00 | 4947340 | 0.13
429.00 344213.00 34849.66609 40314151622 69763072129.00 | 528254.0 | 0.12
449.00 361773.00 31814.16459 43256463996 79347565969.00 | 563374.0 | 0.11
469.00 380133.00 29158.6572 46315592875 90028202209.00 | 600094.0 | 0.11
489.00 399293.00 26822.26737 49492718139 101893108849.00 | 638414.0 | 0.10
509.00 419253.00 24755.83851 52788882724 115034253889.00 | 678334.0 | 0.10
529.00 440013.00 22919.32703 56205009345 129547445329.00 | 719854.0 | 0.09
549.00 461573.00 21279.84776 59741915219 145532331169.00 | 762974.0 | 0.09
569.00 483933.00 19810.19146 63400324973 163092399409.00 | 807694.0 | 0.08
589.00 507093.00 18487.68854 67180881958 182334978049.00 | 854014.0 | 0.08
609.00 531053.00 17293.32966 71084158142 203371235089.00 | 901934.0 | 0.08
629.00 555813.00 16211.07872 75110662754 226316178529.00 | 9514540 | 0.07

* below bottom of foundation

4/8/2010, 3:24 PM
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Nuclear Island

5.1.7 Consolidation Settlement
Structure
Location

BackFill Height (ft)
Type of Stress Diagram

Original Ground Elev (ft, msl)
Bottom of Ftg. Elev (ft, msl)
Foundation Pressure (psf)
Groundwater Elev (ft, msl)

CPT/Boring Profile

B-301

0
Rectangular
94.5

41.50

5830

41.50

B-301

09-4179.02 F-31

Subject_Settlement Analysis on Nuclear Sheet No.___of___
Island — Calvert Cliffs Unit 3.

O

Proj. No _09-4179

TRUE COPY - NOT ORIGINAL

Fine Grained Behavior

Aocv due to
foundation Aov/
Initial Mid- >
Mid-Layer Bottom  Layer Bottom LayerUnit  Layer  Bottom Laye (psf) Initial oV
TopElev(t Elev Elev  Thick- Mid-Layer Mid-Layer Layer ~ Weight  Effective  Eff. Stress (rectangular Stress  sfinal  average
Layer SoilType  ms)  (ftms) (ftmsl) ness(t) Depth (f) Depth” (i) Depth (})  (pcf)  Stess (psh  (psh) ocr | Popsh  center) % (Gsh  (psh  Cre  Cece
1 s 945 68 4150 53 265 265 53 122 3233 6466 0 0.00 0 3233 3233
2 s 41.50 %5  31.50 10 58 5 63 122 6764 7062 0 5829.81 8 12504 9679
3 s 31.50 25 2150 10 68 15 73 122 7360 7658 0 5824.86 79 13185 10272
4 s 21.50 17 12.50 9 775 245 82 122 7926 8194 0 5808.14 73 13734 10830
5 s 12.50 75 250 10 87 34 92 123 8497 8800 0 5773.5 68 14271 11384
6 s 250 25 750 10 97 44 102 123 9103 9406 0 5713.30 63 14817 11960
7 SM -7.50 125 -17.50 10 107 54 112 123 9709 10012 0 5626.20 58 15336 12522
8 oL 780 225 2750 10 17 64 122 104 10220 10428 4 40882 5512.25 54 15733 12077 002 036
9 cL 2750 325 3750 10 127 74 132 104 10636 10844 4 42546 5373.43 51 16010 13323 002 036
10 oL 37.50 425 4750 10 137 84 142 104 11052 11260 4 44210 5213.13 47 16266 13659 002 036
1 oL 4750 525  57.50 10 147 94 152 104 11468 11676 4 45874 5035.52 44 16504 13986 002 036
12 oL 6750 625  67.50 10 157 104 162 104 11884 12002 4 47538 4845.00 41 16720 14307 002 036
13 cL 6750 725 7750 10 167 114 172 104 12300 12508 4 49202 4646.21 38 16047 14624 002 036
14 oL 7750 825 8750 10 177 124 182 104 12716 12024 4 50866 444283 35 17150 14938 002 036
15 oL 8750 925  97.50 10 187 134 192 104 13132 13340 4 52530 4238.40 32 17371 15252 002 036
16 oL 9750 1025  -10750 10 197 144 202 104 13548 13756 4 54194 4036.75 30 17584 15566 002 036
17 cL -107.50 1125 11750 10 207 154 212 104 13964 14172 4 55858 3837.13 27 17802 15883 002 036
18 oL -117.50 1225 12750 10 217 164 222 104 14380 14588 4 57522 3644.25 25 18025 16203 002 036
19 oL 127.50 1325 13750 10 227 174 232 104 14796 15004 4 59186 3458.33 23 18255 16526 002 036
20 oL 137.50 1425  -147.50 10 237 184 242 104 15212 15420 4 60850 3280.22 22 18493 16853 002 036
21 cL 14750 1525 15750 10 247 194 252 104 15628 15836 4 62514 3110.42 20 18739 17184 002 036
22 oL -157.50 1625 -167.50 10 257 204 262 104 16044 16252 4 64178 294917 18 18994 17519 002 036
23 oL 167.50 1725 17750 10 267 214 272 104 16460 16668 4 65842 2796.53 17 19257 17859 002 036
24 oL 17750 1825  -187.50 10 217 224 282 104 16876 17084 4 67506 2652.38 16 19529 18203 002 036
25 cL -187.50 1925 19750 10 287 234 292 104 17292 17500 4 69170 251651 15 19809 18551 002 036
26 cL 19750 2025 -207.50 10 207 244 302 104 17708 17916 4 70834 238863 13 20097 18903 002 036
27 SM -207.50 -2125 -217.50 10 307 254 312 127 18239 18562 0 2268.40 12 20508 19374
28 SM -217.50 -2225 -227.50 10 317 264 322 127 18885 19208 0 2155.44 1 21041 19963
29 SM -227.50 -2325 -237.50 10 327 274 332 127 19531 19854 0 2049.37 10 21581 20556
30 SM -237.50 -2475 -257.50 20 342 289 352 127 20500 21146 0 1902.29 9 22403 21452
31 sm 25750 2675 -27750 20 362 300 372 127 21792 22438 0 1726.65 8 23519 22656
32 SM -277.50 -287.5 -297.50 20 382 329 392 127 23084 23730 0 1571.71 7 24656 23870
33 SM -297.50 -307.5 -317.50 20 402 349 412 127 24376 25022 0 1434.81 6 25811 25094
34 =Y 31750 3275  -337.50 20 422 369 432 127 25668 26314 0 1313.59 5 26982 26325
35 =Y 33750 3475 -357.50 20 442 389 452 127 26960 27606 0 1206.00 4 28166 27563
36 =Y 35750 3675 -377.50 20 462 409 472 127 28252 28898 0 111023 4 20363 28808
37 sm 37750 3875  -307.50 20 482 429 492 127 20544 30190 0 1024.77 3 30569 30057
38 =Y 30750 4075  -417.50 20 502 449 512 127 30836 31482 0 948.28 3 31785 31311
39 sm -M750 4275 43750 20 522 469 532 127 32128 32774 0 87962 3 33008 32568
40 sm 43750 4475 45750 20 542 489 552 127 33420 34066 0 817.682 2 34238 33820
@ sm 45750 4675 47750 20 562 500 572 127 34712 35358 0 762.04 2 35474 35003
42 sm 47750 4875  -49750 20 582 529 502 127 36004 36650 0 711.56 2 36716 36360
43 =Y 49750 5075 -517.50 20 602 549 612 127 37296 37942 0 665.76 2 37962 37629
44 =Y 51750 5275  -537.50 20 622 569 632 127 38588 30234 0 624.10 2 30212 38900
45 =Y 53750 5475  -557.50 20 642 589 652 127 30880 40526 0 586.10 1 40467 40173
46 s 557.50  -567.5  -577.50 20 662 609 672 127 41172 41818 0 551.38 1 41724 41448
47 s 577.50  -587.5  -507.50 20 682 629 692 127 42464 43110 0 519.56 1 42084 42724

*Below bottom of foundation

* Cre=Cri(1+€0) = 0.06 / (1+1.61)=0.02, Cce = Cc / (1+€0) = 0.947 / (1 + 1.61) = 0.36
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aal C. Rizza Associates, nc. O
DO s oz
By__ XS Date_10/16/2009 Subject_Settlement Analysis on Nuclear Sheet No.___of___
Chkd. By. Date. Island — Calvert Cliffs Unit 3. Proj. No _09-4179
cv 5.313889 ft"2/day
1913 fn2lyear
Maximum  Type Time Factor T at Time X Settlement (mt) at Time X
Fine Grained Thickness
of Fine-
Grained
Recom-  Virgin Layer for
press Settle Setfe-ment rate calcs ~ drainage (1.0yrs)  (5yrs)  (20yrs)
ment (f) @) Layer ()  path(1,2) TimeX (days) => 10 20 30 60 360 1800 7200 10 20 30 60 360 1800 7200
1 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
0.037 8 190 2 0.005888 0.0117759 0.0176639 0.0353278 02119668 1.0598338 4.2393352
0.036 9 0 0 0 0 0 0 0
0.034 10 0 0 0 0 0 0 0
0032 11 0 0 0 0 0 0 0
0.030 12 0 0 0 0 0 0 0
0.028 13 0 0 0 0 0 0 0
0.026 14 0 0 0 0 0 0 0
0.024 15 0 0 0 0 0 0 0
0.023 16 0 0 0 0 0 0 0
0.021 17 0 0 0 0 0 0 0
0.020 18 0 0 0 0 0 0 0
0018 19 0 0 0 0 0 0 0
0.017 20 0 0 0 0 0 0 0
0.016 21 0 0 0 0 0 0 0
0.015 22 0 0 0 0 0 0 0
0014 2 0 0 0 0 0 0 0
0013 2 0 0 0 0 0 0 0
0012 25 0 0 0 0 0 0 0
0.011 26 0 0 0 0 0 0 0
27 0 0 0 0 0 0 0
28 0 0 0 0 0 0 0
29 0 0 0 0 0 0 0
30 0 0 0 0 0 0 0
31 0 0 0 0 0 0 0
32 0 0 0 0 0 0 0
33 0 0 0 0 0 0 0
34 0 0 0 0 0 0 0
35 0 0 0 0 0 0 0
36 0 0 0 0 0 0 0
37 0 0 0 0 0 0 0
38 0 0 0 0 0 0 0
39 0 0 0 0 0 0 0
40 0 0 0 0 0 0 0
a1 0 0 0 0 0 0 0
42 0 0 0 0 0 0 0
43 0 0 0 0 0 0 0
44 0 0 0 0 0 0 0
45 0 0 0 0 0 0 0
46 0 0 0 0 0 0 0
47 0 0 0 0 0 0 0

Consolidation Settlement 5.089
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Chkd. By. Date. Island — Calvert Cliffs Unit 3. Proj. No _09-4179

Rectangular Loading Pattern Stress distribution W=L: 282.99 ft

Soil profile based on boring log B-304

5.1.8 Boussinesq Solution Uniform Loading Aoz =lgy'P

Original Ground Elev (ft, msl) 68

Water Elev at excavation(ft, msl) 41.5

Average unit waight of soil (pcf) 110 (Ref. 8)

Upward pressure (psf) q = 2915

Note: units for elevation, depth is ft, units for stress and modulus is psf,_and units for deformatic isin.

Layer Soil z* (layer center) Top Elevation | Bottom Elevation | 1, (center) |A oz (center) Iy, (comer) A oz (comer)

1 1lb1 (SP) 5.00 41.50 31.50 0.25 2914.90 0.25 728.75
2 1lb1 (SP) 15.00 31.50 21.50 0.25 2912.43 0.25 728.67
3 1Ib1 (SP) 25.25 21.50 11.00 0.25 2903.07 0.25 728.37
4 11b2 (SP) 35.50 11.00 1.00 0.25 2883.08 0.25 727.69
5 11b2 (SP) 45.50 1.00 -9.00 0.24 2850.98 0.25 726.55
6 11b3 (SP) 55.50 -9.00 -19.00 0.24 2805.39 0.25 724.82
7 11b3 (SP) 65.50 -19.00 -29.00 0.24 2746.47 0.25 722.41
8 11b3 (SP) 75.50 -29.00 -39.00 0.23 2675.33 0.25 719.25
9 11b3 (SP) 85.50 -39.00 -49.00 0.22 2593.74 0.25 715.28
10 11b3 (SP) 95.50 -49.00 -59.00 021 2503.83 0.24 710.48
11 lic (CL /ML) 105.50 -59.00 -69.00 0.21 2407.85 0.24 704.82
12 lic (CL /ML) 115.50 -69.00 -79.00 0.20 2307.95 0.24 698.32
13 lic (CL /ML) 125.50 -79.00 -89.00 0.19 2206.08 0.24 690.99
14 lic (CL /ML) 135.50 -89.00 -99.00 0.18 2103.91 0.23 682.87
15 lic (CL /ML) 145.50 -99.00 -109.00 0.17 2002.83 0.23 674.01
16 lic (CL /ML) 155.50 -109.00 -119.00 0.16 1903.90 0.23 664.45
17 lic (CL /ML) 165.50 -119.00 -129.00 0.16 1807.95 0.22 654.28
18 lic (CL /ML) 175.50 -129.00 -139.00 0.15 1715.55 0.22 643.54
19 lic (CL /ML) 185.50 -139.00 -149.00 0.14 1627.11 0.22 632.31
20 lic (CL /ML) 195.50 -149.00 -159.00 0.13 1542.84 0.21 620.67
21 lic (CL /ML) 205.50 -159.00 -169.00 0.13 1462.87 0.21 608.68
22 lic (CL /ML) 215.50 -169.00 -179.00 0.12 1387.18 0.20 596.41
23 lic (CL / ML) 225.50 -179.00 -189.00 0.11 1315.74 0.20 583.92
24 lic (CL / ML) 235.50 -189.00 -199.00 0.11 1248.41 0.20 571.28
25 lic (CL /ML) 245.50 -199.00 -209.00 0.10 1185.06 0.19 558.55
26 Il (SP 255.50 -209.00 -219.00 0.10 1125.50 0.19 545.77
27 Il (SP 265.50 -219.00 -229.00 0.09 1069.55 0.18 532.99
28 Il (SP 275.50 -229.00 -239.00 0.09 1017.01 0.18 520.26
29 Il (SP 290.50 -239.00 -259.00 0.08 944.17 0.17 501.33
30 Il (SP 310.50 -259.00 -279.00 0.07 857.17 0.16 476.58
31 Il (SP 330.50 -279.00 -299.00 0.07 780.42 0.16 452.58
32 Il (SP 350.50 -299.00 -319.00 0.06 712.60 0.15 429.45
33 Il (SP 370.50 -319.00 -339.00 0.06 652.54 0.14 407.32
34 Il (SP 390.50 -339.00 -359.00 0.05 599.21 0.13 386.22
35 Il (SP 410.50 -359.00 -379.00 0.05 551.74 0.13 366.20
36 Il (SP 430.50 -379.00 -399.00 0.04 509.37 0.12 347.26
37 Il (SP 450.50 -399.00 -419.00 0.04 471.43 0.11 29.37
38 Il (SP 470.50 -419.00 -439.00 0.04 437.38 0.11 12.51
39 Il (SP 490.50 -439.00 -459.00 0.03 406.72 0.10 296.65
40 Il (SP 510.50 -459.00 -479.00 0.03 379.04 0.10 281.74
41 Il (SP 530.50 -479.00 -499.00 0.03 353.99 0.09 267.73
42 Il (SP 550.50 -499.00 -519.00 0.03 331.25 0.09 254.57
43 Il (SP 570.50 -519.00 -539.00 0.03 310.56 0.08 242.22
44 Il (SP 590.50 -539.00 -559.00 0.03 291.70 0.08 230.63
45 Il (SP 610.50 -559.00 -579.00 0.02 274.45 0.08 219.74
46 Il (SP 630.50 -579.00 -599.00 0.02 258.64 0.07 209.52

8.87% 7.19%

<10%

4/8/2010, 3:28 PM

E** Thickness deformation(center) | deformation(comer)
7.59E+06 10.00 4 61E-02 1.15E-02
7.59E+06 10.00 4.60E-02 1.15E-02
7.59E+06 10.50 4.82E-02 1.21E-02
3.09E+06 10.00 1.12E-01 2.83E-02
3.09E+06 10.00 1.11E-01 2.82E-02
7.86E+06 10.00 4.28E-02 1.11E-02
7.86E+06 10.00 4.19E-02 1.10E-02
7.86E+06 10.00 4.08E-02 1.10E-02
7.86E+06 10.00 3.96E-02 1.09E-02
7.86E+06 10.00 3.82E-02 1.08E-02
7.11E+06 10.00 4.06E-02 1.19E-02
7.11E+06 10.00 .90E-02 1.18E-02
7.11E+06 10.00 . 72E-02 1.17E-02
7.11E+06 10.00 .55E-02 1.15E-02
7.11E+06 10.00 .38E-02 1.14E-02
7.11E+06 10.00 .21E-02 1.12E-02
7.11E+06 10.00 .05E-02 1.10E-02
7.11E+06 10.00 .90E-02 1.09E-02
7.11E+06 10.00 2.75E-02 1.07E-02
7.11E+06 10.00 2.60E-02 1.05E-02
7.11E+06 10.00 2.47E-02 1.03E-02
7.11E+06 10.00 2.34E-02 1.01E-02
7.11E+06 10.00 2.22E-02 .86E-0:
7.11E+06 10.00 2.11E-02 .64E-0:
7.11E+06 10.00 2.00E-02 .43E-0:
9.51E+06 10.00 1.42E-02 6.89E-0:
9.51E+06 10.00 1.35E-02 6.73E-0:
9.51E+06 10.00 1.28E-02 6.56E-0:
9.51E+06 20.00 2.38E-02 1.27E-0:
9.51E+06 20.00 2.16E-02 1.20E-02
9.51E+06 20.00 1.97E-02 1.14E-02
9.51E+06 20.00 1.80E-02 1.08E-02
9.51E+06 20.00 1.65E-02 1.03E-02
9.51E+06 20.00 1.51E-02 . 75E-0:
9.51E+06 20.00 1.39E-02 .24E-0:
9.51E+06 20.00 1.29E-02 . 76E-0:
9.51E+06 20.00 1.19E-02 .31E-0:
9.51E+06 20.00 1.10E-02 .89E-0:
9.51E+06 20.00 1.03E-02 7.49E-0:
9.51E+06 20.00 .57E-0: 7.11E-0:
9.51E+06 20.00 .93E-0! 6.76E-0:
9.51E+06 20.00 .36E-0: 6.42E-0:
9.51E+06 20.00 .84E-0: 6.11E-0:
9.51E+06 20.00 7.36E-0: .82E-0:
9.51E+06 20.00 6.93E-0: .55E-0!
9.51E+06 20.00 6.53E-0: . 29E-0!

total settiement 128 0.48

3E Upward defomation-Calvert Cliff (B-304).xls, Qt4s @:ﬁi@@eﬁlement
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Chkd. By. Date. Island — Calvert Cliffs Unit 3. Proj. No _09-4179
5.1.9 2 to 1 slope stress
Settlement
Layer Soil z* (layer center) Top Elevation | Bottom Elevation Aoz E Thickness | deformation(center)
1 1lb1 (SP) 5.00 41.50 31.50 2814.6615 | 7.59E+06 10.00 4.45E-02
2 1lb1 (SP) 15.00 31.50 21.50 2628.92431 | 7.59E+06 10.00 4.16E-02
3 1Ib1 (SP) 25.25 21.50 11.00 2456.99304 | 7.59E+06 10.50 4.08E-02
4 11b2 (SP) 35.50 11.00 1.00 2301.39277 | 3.09E+06 10.00 .94E-02
5 11b2 (SP) 45.50 1.00 -9.00 2163.40799 | 3.09E+06 10.00 .40E-02
6 11b3 (SP) 55.50 -9.00 -19.00 2037.47091 | 7.86E+06 10.00 . 11E-02
7 11b3 (SP) 65.50 -19.00 -29.00 1922.21874 | 7.86E+06 10.00 .93E-02
8 11b3 (SP) 75.50 -29.00 -39.00 1816.47608 | 7.86E+06 10.00 2.77E-02
9 11b3 (SP) 85.50 -39.00 -49.00 1719.22482 | 7.86E+06 10.00 2.62E-02
10 11b3 (SP) 95.50 -49.00 -59.00 1629.57952 | 7.86E+06 10.00 2.49E-02
11 lic (CL /ML) 105.50 -59.00 -69.00 1546.76724 | 7.11E+06 10.00 2.61E-02
12 lic (CL /ML) 115.50 -69.00 -79.00 1470.11078 | 7.11E+06 10.00 2.48E-02
13 lic (CL / ML) 125.50 -79.00 -89.00 1399.01481 | 7.11E+06 10.00 2.36E-02
14 lic (CL / ML) 135.50 -89.00 -99.00 1332.95423 | 7.11E+06 10.00 2.25E-02
15 lic (CL / ML) 145.50 -99.00 -109.00 1271.46454 | 7.11E+06 10.00 2.15E-02
16 lic (CL / ML) 155.50 -109.00 -119.00 1214.13357 | 7.11E+06 10.00 2.05E-02
17 lic (CL / ML) 165.50 -119.00 -129.00 1160.59456 | 7.11E+06 10.00 1.96E-02
18 lic (CL / ML) 175.50 -129.00 -139.00 1110.52035 | 7.11E+06 10.00 1.87E-02
19 lic (CL / ML) 185.50 -139.00 -149.00 1063.61829 | 7.11E+06 10.00 1.80E-02
20 lic (CL / ML) 195.50 -149.00 -159.00 1019.626 | 7.11E+06 10.00 1.72E-02
21 lic (CL /ML) 205.50 -159.00 -169.00 78.307652 | 7.11E+06 10.00 1.65E-02
22 lic (CL /ML) 215.50 -169.00 -179.00 39.450868 | 7.11E+06 10.00 1.59E-02
23 lic (CL / ML) 225.50 -179.00 -189.00 02.863926 | 7.11E+06 10.00 1.52E-02
24 lic (CL / ML) 235.50 -189.00 -199.00 68.373416 | 7.11E+06 10.00 1.47E-02
25 lic (CL /ML) 245.50 -199.00 -209.00 35.822176 | 7.11E+06 10.00 1.41E-02
26 Il (SP 255.50 -209.00 -219.00 05.067502 | 9.51E+06 10.00 1.02E-02
27 Il (SP 265.50 -219.00 -229.00 75.979578 | 9.51E+06 10.00 9.79E-03
28 Il (SP 275.50 -229.00 -239.00 748.440104 | 9.51E+06 10.00 9.44E-03
29 Il (SP 290.50 -239.00 -259.00 709.800572 | 9.51E+06 20.00 1.79E-02
30 Il (SP 310.50 -259.00 -279.00 662.76791 | 9.51E+06 20.00 1.67E-02
31 Il (SP 330.50 -279.00 -299.00 620.259653 | 9.51E+06 20.00 1.57E-02
32 Il (SP 350.50 -299.00 -319.00 581.713564 | 9.51E+06 20.00 1.47E-02
33 Il (SP 370.50 -319.00 -339.00 546.652103 | 9.51E+06 20.00 1.38E-02
34 Il (SP 390.50 -339.00 -359.00 514.667563 | 9.51E+06 20.00 1.30E-02
35 Il (SP 410.50 -359.00 -379.00 485.410168 | 9.51E+06 20.00 1.23E-02
36 Il (SP 430.50 -379.00 -399.00 458.578468 | 9.51E+06 20.00 1.16E-02
37 Il (SP 450.50 -399.00 -419.00 433.911542 | 9.51E+06 20.00 1.10E-02
38 Il (SP 470.50 -419.00 -439.00 411.182629 | 9.51E+06 20.00 1.04E-02
39 Il (SP 490.50 -439.00 -459.00 390.193902 | 9.51E+06 20.00 .85E-0:
40 Il (SP 510.50 -459.00 -479.00 370.772147 | 9.51E+06 20.00 . 36E-0:
41 Il (SP 530.50 -479.00 -499.00 352765176 | 9.51E+06 20.00 . 90E-0:
42 Il (SP 550.50 -499.00 -519.00 336.03884 | 9.51E+06 20.00 .48E-0:
43 Il (SP 570.50 -519.00 -539.00 320.47452 | 9.51E+06 20.00 .09E-0:
44 Il (SP 590.50 -539.00 -559.00 305.967018 | 9.51E+06 20.00 72E-0:
45 Il (SP 610.50 -559.00 -579.00 292.42278 | 9.51E+06 20.00 7.38E-0:
46 Il (SP 630.50 -579.00 -599.00 279.758376 | 9.51E+06 20.00 7.06E-0:
9.60% total settieme 0.96
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5.1.10 Circular Loading Pattern

R=159.7 ft

Layer Soil 2* (layer center) Top Elevation | Bottom Elevation | A 6z (center)| A 6z (edge)| Thickness E** deformation(center)| deformation(edge)

1 1Ib1 (SP) 3.75 3002.57226 | 2794.36627| 75 7.59E+06 3.56E-02 3.31E-02
2 1lb1 (SP) 10 34 29 2938.32722 | 2216.11724 5 7.59E+06 2.32E-02 1.75E-02
3 1lb1 (SP) 15 29 24 2931.42092 | 1937.18757| 5 7.59E+06 2.32E-02 1.53E-02
4 1lb1 (SP) 20 24 19 2926.45815 | 1785.7992 5 7.59E+06 2.31E-02 1.41E-02
5 1lb1 (SP) 25 19 14 2920.54606 | 1688.89619| 5 7.59E+06 2.31E-02 1.34E-02
6 1Ib1 (SP) 30 14 9 2912.7032 ]1619.55957 5 7.59E+06 .30E-02 1.28E-02
7 11b2 (SP) 35 9 4 2902.40381 [ 1565.94176 5 3.09E+06 .64E-02 3.04E-02
8 11b2 (SP) 40 4 -1 2889.30765 | 1522.08011 5 3.09E+06 .61E-02 2.96E-02
9 11b2 (SP) 45 -1 6 2873.18821 | 1484.6643 5 3.09E+06 .58E-02 2.88E-02
10 11b2 (SP) 50 -6 -1 2853.90773 | 1451.7156 5 3.09E+06 .54E-02 2.82E-02
11 11b3 (SP) 55 -1 -16 2831.4051 |1421.98174 5 7.86E+06 16E-02 1.09E-02
12 11b3 (SP) 60 -16 -21 2805.68728 | 1394.63354 5 7.86E+06 2.14E-02 1.06E-02
13 11b3 (SP) 65 -21 -26 2776.82135 | 1369.10166 5 7.86E+06 2.12E-02 1.05E-02
14 11b3 (SP) 70 -26 -31 2744.92639 | 1344.98349 5 7.86E+06 2.10E-02 1.03E-02
15 11b3 (SP) 75 -31 -36 2710.16519 | 1321.98735 5 7.86E+06 2.07E-02 1.01E-02
16 11b3 (SP; 80 -36 -41 2672.73578 1 1299.89773 5 7.86E+06 2.04E-02 .92E-0:
17 11b3 (SP; 85 41 -46 2632.86322 | 1278.55277 5 7.86E+06 2.01E-02 . 76E-0:
18 11b3 (SP; 90 -46 -51 2590.79171 | 1257.82937 5 7.86E+06 1.98E-02 .60E-0:
19 11b3 (SP; 95 -51 -56 2546.77745 | 1237.63288 5 7.86E+06 1.94E-02 .45E-0:
20 11b3 (SP; 100 -56 -61 2501.08209 | 1217.89001 5 7.86E+06 1.91E-02 . 30E-0:
21 lic (CL /ML) 105 -61 -66 2453.96714 | 1198.54363 5 7.11E+06 2.07E-02 .01E-O:
22 lic (CL /ML) 110 -66 -71 2405.68923 | 1179.54909 5 7.11E+06 2.03E-02 .95E-0:
23 lic (CL /ML) 115 -71 -76 2356.49617 | 1160.87145 5 7.11E+06 1.99E-02 .80E-0:
24 lic (CL / ML) 120 -76 -81 2306.62397 | 1142.48334 5 7.11E+06 1.95E-02 .64E-0:
25 lic (CL / ML) 125 -81 -86 2256.29453 | 1124.36342 5 7.11E+06 1.90E-02 . 49E-0:
26 lic (CL / ML) 130 -86 -91 2205.71405 | 1106.49514 5 7.11E+06 1.86E-02 .34E-0:
27 lic (CL / ML) 135 -91 -96 2155.07204 | 1088.86575 5 7.11E+06 1.82E-02 . 19E-0:
28 lic (CL / ML) 140 -96 -101 2104.54088 | 1071.46556 5 7.11E+06 1.78E-02 .04E-0:
29 lic (CL / ML) 145 -101 -106 2054.27572 | 1054.28729 5 7.11E+06 1.73E-02 . 90E-0:
30 lic (CL / ML) 150 -106 -111 2004.41481]1037.32566 5 7.11E+06 1.69E-02 .75E-0:
31 lic (CL / ML) 155 -111 -116 1955.08005 | 1020.5769 5 7.11E+06 1.65E-02 .61E-0:
32 lic (CL / ML) 160 -116 -121 1906.37773 | 1004.0385 5 7.11E+06 1.61E-02 .47E-0:
33 lic (CL / ML) 165 -121 -126 1858.39946 | 987.708878 5 7.11E+06 1.57E-02 . 34E-0:
34 lic (CL / ML) 170 -126 -131 1811.22312 | 971.587227 5 7.11E+06 1.53E-02 . 20E-0:
35 lic (CL / ML) 175 -131 -136 1764.91395 | 955.673289 5 7.11E+06 1.49E-02 . 06E-0:
36 lic (CL / ML) 180 -136 -141 1719.52559 | 939.967222 5 7.11E+06 1.45E-02 .93E-0:
37 lic (CL / ML) 185 -141 -146 1675.10111 | 924.469477 5 7.11E+06 1.41E-02 7.80E-0:
38 lic (CL / ML) 190 -146 -151 1631.67411]909.180696 5 7.11E+06 1.38E-02 7.67E-O0:
39 lic (CL / ML) 195 -151 -156 1589.26961 | 894.10163 5 7.11E+06 1.34E-02 7.55E-0:
40 lic (CL / ML) 200 -156 -161 1547.9051 |879.233068 5 7.11E+06 1.31E-02 7.42E-0:
41 lic (CL / ML) 205 -161 -166 1507.59131 | 864.575784 5 7.11E+06 1.27E-02 7.30E-0:
42 lic (CL / ML) 210 -166 -171 1468.33311 | 850.130493 5 7.11E+06 1.24E-02 7.17E-0:
43 lic (CL / ML) 215 -171 -176 1430.13022 | 835.897812 5 7.11E+06 1.21E-02 7.05E-0:
44 lic (CL / ML) 220 -176 -181 1392.97789 | 821.878236 5 7.11E+06 1.18E-02 6.94E-0:
45 lic (CL / ML) 225 -181 -186 1356.86757 | 808.072115 5 7.11E+06 1.15E-02 6.82E-0:
46 lic (CL / ML) 230 -186 -191 1321.78744 | 794.479639 5 7.11E+06 1.12E-02 6.70E-0:
47 lic (CL / ML) 235 -191 -196 1287.72292 | 781.100826 5 7.11E+06 1.09E-02 6.59E-0:
48 lic (CL / ML) 240 -196 -201 1254.65714 | 767.935516 5 7.11E+06 1.06E-02 6.48E-0:
49 lic (CL / ML) 245 -201 -206 1222.57135 | 754.983368 5 7.11E+06 1.03E-02 6.37E-0:
50 lic (CL /ML) 250 -206 -211 1191.44525 | 742.243855 5 7.11E+06 1.01E-02 6.26E-0:
51 Il (SP 255 -211 -216 1161.25733 | 729.716271 5 9.51E+06 7.33E-03 4.60E-0:
52 Il (SP 260 -216 -221 1131.98516 | 717.399731 5 9.51E+06 7.14E-0: 4.53E-0:
53 Il (SP 265 -221 -226 1103.6056 | 705.293176 5 9.51E+06 6.96E-0: 4.45E-0:
54 Il (SP 270 -226 -231 1076.09504 | 693.395381 5 9.51E+06 6.79E-0: 4.37E-0:
55 Il (SP 275 -231 -236 1049.42956 | 681.70496 5 9.51E+06 6.62E-0: 4.30E-0:
56 Il (SP 280 -236 -241 1023.58512 | 670.220373 5 9.51E+06 6.46E-0: 4.23E-0:
57 Il (SP 285 -241 -246 998.537667 | 658.93994 5 9.51E+06 6.30E-0: 4.16E-0:
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58 Il (SP 290 -246 -251 974.263265 | 647.861842 5 9.51E+06 6.15E-0: 4.09E-0:
59 Il (SP 295 -251 -256 950.738189 | 636.984137 5 9.51E+06 6.00E-0: 4.02E-0:
60 Il (SP 300 -256 -261 927.939007 | 626.304763 5 9.51E+06 .85E-0: . 95E-0:
61 Il (SP 305 -261 -266 905.842648 |615.821552 5 9.51E+06 72E-0: .89E-0:
62 Il (SP) 310 -266 -271 884.42646 |605.532239 5 9.51E+06 .58E-0: . 82E-0:
63 Il (SP) 315 -271 -276 863.668252 | 595.434467 5 9.51E+06 45E-0: . 76E-0:
64 Il (SP) 320 -276 -281 843.546334 | 585.5258 5 9.51E+06 .32E-0: .69E-0:
65 Il (SP) 325 -281 -286 824.039542 | 575.803728 5 9.51E+06 .20E-0: .63E-0:
66 Il (SP) 330 -286 -291 805.127262 | 566.265679 5 9.51E+06 .08E-0: .57E-0:
67 Il (SP) 335 -291 -296 786.78944 |556.909025 5 9.51E+06 4.96E-0: .51E-0:
68 Il (SP) 340 -296 -301 769.006598 | 547.731088 5 9.51E+06 4 .85E-0: .46E-0:
69 Il (SP) 345 -301 -306 751.759834 | 538.729152 5 9.51E+06 4.74E-0: .40E-0:
70 Il (SP) 350 -306 -311 735.030826 | 529.900464 5 9.51E+06 4 .64E-0: . 34E-0:
71 Il (SP) 355 -311 -316 718.80183 |521.242245 5 9.51E+06 4.54E-0: . 29E-0:
72 Il (SP) 360 -316 -321 703.055678 | 512.751696 5 9.51E+06 4.44E-0: . 24E-0:
73 Il (SP) 365 -321 -326 687.775765 | 504.426001 5 9.51E+06 4.34E-0: . 18E-0:
74 Il (SP) 370 -326 -331 672.946048 | 496.262334 5 9.51E+06 4.25E-0: . 13E-0:
75 Il (SP) 375 -331 -336 658.551029 | 488.257864 5 9.51E+06 4.15E-0: .08E-0:
76 Il (SP) 380 -336 -341 644.57575 |480.409762 5 9.51E+06 4.07E-0: .03E-0:
77 Il (SP) 385 -341 -346 631.005775 | 472.715201 5 9.51E+06 .98E-0: . 98E-0:
78 Il (SP) 390 -346 -351 617.827182 | 465.171363 5 9.51E+06 .90E-0: 2.93E-0:
79 Il (SP) 395 -351 -356 605.026546 | 457.775443 5 9.51E+06 .82E-0: 2.89E-0:
80 Il (SP) 400 -356 -361 592.590926 | 450.52465 5 9.51E+06 T4E-0: 2.84E-0:
81 Il (SP) 405 -361 -366 580.507851 | 443.416214 5 9.51E+06 .66E-0: 2.80E-0:
82 Il (SP) 410 -366 -371 568.765304 | 436.447386 5 9.51E+06 .59E-0: 2.75E-0:
83 Il (SP 415 -371 -376 557.35171 |429.615439 5 9.51E+06 .52E-0: 2.71E-0:
84 Il (SP 420 -376 -381 546.25592 |422.917675 5 9.51E+06 45E-0: 2.67E-0:
85 Il (SP 425 -381 -386 535.467197 | 416.351426 5 9.51E+06 .38E-0: 2.63E-0:
86 Il (SP 430 -386 -391 524.9752 ]409.914051 5 9.51E+06 .31E-0: 2.59E-0:
87 Il (SP 435 -391 -396 514.769974 | 403.602946 5 9.51E+06 .25E-0: 2.55E-0:
88 Il (SP 440 -396 -401 504.841933 | 397.415536 5 9.51E+06 19E-0: 2.51E-0:
89 Il (SP 445 -401 -406 495.181847 | 391.349286 5 9.51E+06 . 12E-0: 2.47E-0:
90 Il (SP 450 -406 -411 485.780829 | 385.401695 5 9.51E+06 .0BE-0: 2.43E-0:
91 Il (SP 455 -411 -416 476.630326 | 379.570299 5 9.51E+06 .01E-0: 2.39E-0:
92 Il (SP 460 -416 -421 467.722098 | 373.852674 5 9.51E+06 95E-0: 2.36E-0:
93 Il (SP 465 -421 -426 459.048216 | 368.246434 5 9.51E+06 2.90E-0: 2.32E-0:
94 Il (SP 470 -426 -431 450.601041 | 362.749233 5 9.51E+06 2.84E-0: 2.29E-0:
95 Il (SP 475 -431 -436 442.373222 | 357.358764 5 9.51E+06 2.79E-0: 2.25E-0:
96 Il (SP 480 -436 -441 434.357676 | 352.072762 5 9.51E+06 2.74E-0: 2.22E-0:
97 Il (SP 485 -441 -446 426.547583 | 346.889001 5 9.51E+06 2 69E-0: 2.19E-0:
98 Il (SP 490 -446 -451 418.936377 | 341.805298 5 9.51E+06 2 B4E-0: 2.16E-0:
99 Il (SP 495 -451 -456 411.517728 | 336.819508 5 9.51E+06 2 60E-O: 2.13E-0:
100 11 (SP; 500 -456 -461 404.285544 | 331.929529 5 9.51E+06 2.55E-0: 2.09E-0:
101 11 (SP; 505 -461 -466 397.233953 | 327.133298 5 9.51E+06 2.51E-0: 2.06E-0:
102 11 (SP; 510 -466 -471 390.357297 | 322.428794 5 9.51E+06 2 46E-0: 2.03E-0:
103 11 (SP; 515 -471 -476 383.650124 | 317.814036 5 9.51E+06 2.42E-0: 2.01E-0:
104 11 (SP; 520 -476 -481 377.10718 |313.287083 5 9.51E+06 2.38E-0: 1.98E-0:
105 11 (SP; 525 -481 -486 370.723402 | 308.846033 5 9.51E+06 2.34E-0: 1.95E-0:
106 11 (SP; 530 -486 -491 364.493907 | 304.489025 5 9.51E+06 2.30E-0: 1.92E-0:
107 11 (SP; 535 -491 -496 358.413989 | 300.214234 5 9.51E+06 2.26E-0: 1.89E-0:
108 11 (SP; 540 -496 -501 352.479108 | 296.019877 5 9.51E+06 2.22E-0: 1.87E-0:
109 11 (SP; 545 -501 -506 346.684889 | 291.904208 5 9.51E+06 2.19E-0: 1.84E-0:
110 11 (SP; 550 -506 -511 341.027108 | 287.865518 5 9.51E+06 2.15E-0: 1.82E-0:
111 11 (SP; 555 -511 -516 335.501695 | 283.902134 5 9.51E+06 2.12E-0: 1.79E-0:
112 11 (SP; 560 -516 -521 330.104719 | 280.012422 5 9.51E+06 2.08E-0: 1.77E-0:
113 11 (SP; 565 -521 -526 324.832388 | 276.194783 5 9.51E+06 2.05E-0: 1.74E-0:
114 11 (SP; 570 -526 -531 319.681044 | 272.447652 5 9.51E+06 2.02E-0: 1.72E-0:
115 11 (SP; 575 -531 -536 314.647154 | 268.769501 5 9.51E+06 1.99E-0: 1.70E-0:
116 11 (SP; 580 -536 -541 309.727307 | 265.158835 5 9.51E+06 1.95E-0: 1.67E-0:
117 11 (SP; 585 -541 -546 304.918212 | 261.614193 5 9.51E+06 1.92E-0: 1.65E-0:
118 11 (SP; 590 -546 -551 300.216688 | 258.134147 5 9.51E+06 1.89E-0: 1.63E-0:
119 11 (SP; 595 -551 -556 295.619663 | 254.717301 5 9.51E+06 1.87E-0: 1.61E-0:
120 11 (SP; 600 -556 -561 291.124172 | 251.36229 5 9.51E+06 1.84E-0: 1.59E-0:
121 11 (SP; 605 -561 -566 286.727347 | 248.067783 5 9.51E+06 1.81E-0: 1.57E-0:
122 Il (SP; 610 -566 -571 282.426418 | 244.832478 5 9.51E+06 1.78E-0: 1.54E-0:
123 111 (SP) 615 -571 -576 278.218707 | 241.655101 5 9.51E+06 1.76E-0: 1.52E-0:
124 111 (SP) 620 -576 -581 274101627 | 238.53441 5 9.51E+06 1.73E-0: 1.50E-0:
125 111 (SP) 625 -581 -586 270.072675 | 235.46919 5 9.51E+06 1.70E-0: 1.49E-0:
126 111 (SP) 630 -586 -591 266.129431 | 232.458256 5 9.51E+06 1.68E-0: 1.47E-0:
* below bottom of foundation 9.13% total settiement 1.30 0.77

** The elastic modulus are 3 times of the values recommended by Ref.4.
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5.1.11 Vertical stress under circular loading
Radius R is 159.7
q= 2915
Z (Depth*) |Center Vertical Stress |Edge Vertical Stress
3.75 3002.572264 2794.366268
10 2938.327215 2216.117237
15 2931.420919 1937.187574
20 2926.458153 1785.799201
25 2920.546057 1688.896189
30 2912.703197 1619.559569
35 2902.40381 1565.941759
40 2889.307647 1522.080114
45 2873.188206 1484.664298
50 2853.907727 1451.715604
55 2831.405103 1421.981743
60 2805.687284 1394.633536
65 2776.821346 1369.101657
70 2744.92639 1344.983488
75 2710.165191 1321.987353
80 2672.735784 1299.897727
85 2632.863215 1278.552772
90 2590.791711 1257.829368
95 2546.777448 1237.632882
100 2501.082089 1217.890006
105 2453.967144 1198.543626
110 2405.689227 1179.549093
115 2356.496169 1160.871448
120 2306.623971 1142.483338
125 2256.29453 1124.363424
130 2205.714047 1106.495145
135 2155.072041 1088.865754
140 2104.540879 1071.465555
145 2054.275719 1054.287292
150 2004.414811 1037.325659
155 1955.080049 1020.576902
160 1906.377731 1004.038496
165 1858.399456 987.7088775
170 1811.223119 971.5872273
175 1764.913952 955.6732891
180 1719.525587 939.9672219
185 1675.101113 924.469477
190 1631.674106 909.1806964
195 1589.269613 894.1016303
200 1547.905098 879.2330683
205 1507.591311 864.5757845
210 1468.333112 850.1304929
215 1430.130216 835.8978117
220 1392.97789 821.8782356
225 1356.867571 808.0721148
230 1321.787439 794.4796388
235 1287.722919 781.1008261
240 1254.657143 767.9355165
245 1222.57135 754.9833678
250 1191.445249 742.2438548
255 1161.257334 729.7162708
260 1131.985163 717.3997308
265 1103.605603 705.2931761
270 1076.095038 693.395381
275 1049.42956 681.7049596
280 1023.585119 670.2203734
285 998.5376667 658.9399401
290 974.2632651 647.8618424
295 950.7381893 636.9841367
300 927.9390071 626.3047627
305 905.8426481 615.8215524
310 884.4264596 605.5322393
315 863.6682518 595.4344674
320 843.5463339 585.5257999
325 824.0395425 575.803728
330 805.1272621 566.2656791
335 786.7894405 556.9090247
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340 769.0065981 547.731088
345 751.7598337 538.7291515
350 735.0308257 529.9004636
355 718.8018305 521.2422452
360 703.0556781 512.7516962
365 687.7757655 504.4260008
370 672.9460479 496.2623337
375 658.5510291 488.2578642
380 644.5757497 480.409762
385 631.0057751 472.7152009
390 617.8271822 465.171363
395 605.0265463 457.7754429
400 592.5909263 450.5246504
405 580.5078509 443.4162145
410 568.7653039 436.4473857
415 557.3517101 429.6154388
420 546.2559201 422.9176754
425 535.4671966 416.3514259
430 524.9751999 409.9140515
435 514.769974 403.6029457
440 504.8419328 397.4155363
445 495.1818466 391.3492863
450 485.7808294 385.4016949
455 476.6303257 379.5702991
460 467.7220981 373.8526741
465 459.0482155 368.246434
470 450.6010413 362.7492327
475 442.3732218 357.358764
480 434.3576757 352.072762
485 426.5475834 346.8890015
490 418.9363766 341.8052981
495 411.5177284 336.8195081
500 404.2855445 331.9295288
505 397.233953 327.1332981
510 390.3572967 322.4287944
515 383.6501238 317.8140365
520 377.1071804 313.2870832
525 370.7234021 308.8460332
530 364.4939071 304.4890245
535 358.4139886 300.2142341
540 352.4791081 296.0198775
545 346.6848886 291.9042083
550 341.0271084 287.8655178
555 335.5016948 283.9021341
560 330.1047187 280.0124223
565 324.8323882 276.1947829
570 319.681044 272.4476523
575 314.6471537 268.7695014
580 309.7273072 265.1588354
585 304.9182119 261.6141934
590 300.2166877 258.134147
595 295.6196635 254.7173007
600 291.1241721 251.3622904
605 286.7273469 248.0677834
610 282.4264176 2448324776
615 278.2187069 241.6551006
620 274.1016266 238.5344095
625 270.0726745 235.4691901
630 266.129431 232.4582563
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Chkd. By. Date. Island — Calvert Cliffs Unit 3. Proj. No _09-4179
5.1.12 Consolidation Settlement
Structure Nuclear Island
Location B-304
BackFill Height (ft) 0
Type of Stress Diagram Rectangular

Original Ground Elev (ft, msl, 68
Bottom of Ftg. Elev (ft, msl) 41.50

Foundation Pressure (psf] 2915
Groundwater Elev (ft, msl) 41.50
CPT/Boring Profile B-304

Boring for Elastic Settlement  B-304

TRUE COPY - NOT ORIGINAL

Fine Grained Behaviol

Initial Mid-
Mid- Mid- Mid- Bottom Layer Layer Bottom Aov/
Layer Bottom Layer Layer Layer Layer Unit Effective Layer Eff. Acvdueto Initial 3%
Top Elev  Elev Elev  Thick- Depth Depth* Depth Weight Stress Stress foundation Stress o final average
Layer Soil Type (ftmsl) (ftmsl) (ft msl) ness (ft)  (ft) (fty (fty (pcf) (psf) (psf) OCR | Pp (psf) (psf) % (psf) (psf) Cre Cce
1 SM 68 56 44 24 12 -14.5 24 122 1464 2928 0 0.00 0 1464 1464
2 SM 41.50 36.5 31.50 10 315 5 36.5 122 3226 3524 0 728.75 23 3955 3590
3 SM 31.50 265 21.50 10 415 15 46.5 122 3822 4120 0 728.67 19 4551 4186
4 SM 21.50 1625 1100 105 51.75 2525 57 122 4433 4746 0 728.37 16 5161 4797
5 SM 11.00 6 1.00 10 62 35.5 67 123 5049 5352 0 727.69 14 5776 5413
6 SM 1.00 -4 -9.00 10 72 455 7 123 5655 5958 0 726.55 13 6381 6018
7 SM -9.00 -14 -19.00 10 82 555 87 123 6261 6564 0 724.82 12 6986 6623
8 SM -19.00 -24 -29.00 10 92 655 97 123 6867 7170 0 722.41 1" 7589 7228
9 SM -29.00 -34 -39.00 10 102 755 107 123 7473 7776 0 719.25 10 8192 7832
10 SM -39.00 -44 -49.00 10 112 855 117 123 8079 8382 0 715.28 9 8794 8436
11 SM -49.00 -54 -59.00 10 122 95.5 127 123 8685 8988 0 710.48 8 9395 9040
12 CL -59.00 B84 69.00 10 132 105.5 137 104 9196 9404 4 36783 704.82 8 9901 9548 0.02 0.36
13 cL -69.00 -74 -79.00 10 142 1155 147 104 9612 9820 4 38447 698.32 7 10310 9961  0.02 0.36
14 CL -79.00 -84 -89.00 10 152 125.5 157 104 10028 10236 4 40111 690.99 7 10719 10373 0.02 0.36
15 CL -89.00 -94 -99.00 10 162 135.5 167 104 10444 10652 4 41775 682.87 7 11127 10785 0.02 0.36
16 CL -99.00 -104 -109.00 10 172 145.5 177 104 10860 11068 4 43439 674.01 6 11534 11197  0.02 0.36
17 cL -109.00 -114 -119.00 10 182 155.5 187 104 11276 11484 4 45103 664.45 6 11940 11608 0.02 0.36
18 CL -119.00 -124 -129.00 10 192 165.5 197 104 11692 11900 4 46767 654.28 6 12346 12019 0.02 0.36
19 CL -129.00 -134 -139.00 10 202 1755 207 104 12108 12316 4 48431 643.54 5 12751 12430 0.02 0.36
20 CL -139.00 -144 -149.00 10 212 1855 217 104 12524 12732 4 50095 632.31 5 13156 12840 0.02 0.36
21 cL -149.00 -154 -159.00 10 222 1956 227 104 12940 13148 4 51759 620.67 5 13560 13250 0.02 0.36
22 CL -159.00 -164 -169.00 10 232 2055 237 104 13356 13564 4 53423 608.68 5 13964 13660 0.02 0.36
23 CL -169.00 -174 -179.00 10 242 2155 247 104 13772 13980 4 55087 596.41 4 14368 14070 0.02 0.36
24 CL -179.00 -184 -189.00 10 252 2255 257 104 14188 14396 4 56751 583.92 4 14772 14480 0.02 0.36
25 CcL -189.00 -194 -199.00 10 262 2355 267 104 14604 14812 4 58415 571.28 4 16175 14889 0.02 0.36
26 CL -199.00 -204 -209.00 10 272 2455 277 104 15020 15228 4 60079 558.55 4 15578 15299 0.02 0.36
27 SM -209.00 -214 -219.00 10 282 2555 287 127 15551 15874 0 545.77 4 16097 15824
28 SM -219.00 -224 -229.00 10 292 2655 297 127 16197 16520 0 532.99 3 16730 16463
29 SM -229.00 -234 -239.00 10 302 2755 307 127 16843 17166 0 520.26 3 17363 17103
30 SM -239.00 -249 -259.00 20 317 2905 327 127 17812 18458 0 501.33 3 18313 18062
31 SM -250.00 -269 -279.00 20 337 310.5 347 127 19104 19750 0 476.58 2 19580 19342
32 SM -279.00 -289 -299.00 20 357 330.5 367 127 20396 21042 0 452.58 2 20848 20622
33 SM -299.00 -309 -319.00 20 377 350.5 387 127 21688 22334 0 429.45 2 22117 21903
34 SM -319.00 -329 -339.00 20 397 3705 407 127 22980 23626 0 407.32 2 23387 23183
35 SM -339.00 -349 -359.00 20 417 3905 427 127 24272 24918 0 386.22 2 24658 24465
36 SM -359.00 -369 -379.00 20 437 4105 447 127 25564 26210 0 366.20 1 25930 25747
37 SM -379.00 -389 -399.00 20 457 4305 467 127 26856 27502 0 347.26 1 27203 27029
38 SM -399.00 -409 -419.00 20 477 4505 487 127 28148 28794 0 329.37 1 28477 28312
39 SM -419.00 -429 -439.00 20 497 4705 507 127 29440 30086 0 312.51 1 29752 29596
40 SM -439.00 -449 -459.00 20 517  490.5 527 127 30732 31378 0 296.65 1 31028 30880
41 SM -459.00 -469 -479.00 20 537 510.5 547 127 32024 32670 0 281.74 1 32306 32165
42 SM -479.00 -489 -499.00 20 557 530.5 567 127 33316 33962 0 267.73 1 33584 33450
43 SM -499.00 -509 -519.00 20 577 550.5 587 127 34608 35254 0 254.57 1 34862 34735
44 SM -519.00 -529 -539.00 20 597 5705 607 127 35900 36546 0 242.22 1 36142 36021
45 SM -539.00 -549 -559.00 20 617 590.5 627 127 37192 37838 0 230.63 1 37422 37307
46 SM -659.00 -569 -579.00 20 637 6105 647 127 38484 39130 0 219.74 1 38704 38594
47 SM -579.00 -589 -599.00 20 657 6305 667 127 39776 40422 0 209.52 1 39985 39881

*Below bottom of foundation
** Cre=Cr/(1+€0) = 0.06 / (1+1.61)=0.02, Cce = Cc / (1+€0) = 0.947 / (1 + 1.61) = 0.36
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PaulC. Rizzs Assocites, Inc.
mﬁﬂﬁmﬁks & consurtants | 09417902 F-31 O

By__ XS Date_10/16/2009 Subject_Settlement Analysis on Nuclear Sheet No.___of___
Chkd. By. Date. Island — Calvert Cliffs Unit 3. Proj. No _09-4179
Cv 53139 ft"2/day

1913 ft"2/year

Maximum Type Time Factor T at Time X Settlement (mt) at Time X
Fine Grained Thickness
of Fine-
Recom-  Virgin Grained
press  Settle- Layer for drainag
Settle-  ment rate epath Time X (days) (1.0yrs) (5yrs) (15yrs)
ment (ft) (ft)  Layer calos (ft) (1,2) = 10 20 30 60 360 1800 5400 10 20 30 60 360 1800 5400
0 0 0 0 0 0 0
0 0 0 0 0 0 0
3 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.006 12 150 2 0.00945 0.01889 0.02834 0.05668 0.34009 1.70044 5.10133 0.09099 0.12868 0.1576 0.22287 0.53905 0.81951 0.52962|
0.006 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.006 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.006 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.005 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.005 17 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.005 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.004 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.004 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.004 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.004 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.004 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.004 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.003 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.003 26 0 0 0 0 0 0 0 0 0 0 0 0 0 0
27 0 0 0 0 0 0 0
28 0 0 0 0 0 0 0
29 0 0 0 0 0 0 0
30 0 0 0 0 0 0 0
31 0 0 0 0 0 0 0
32 0 0 0 0 0 0 0
33 0 0 0 0 0 0 0
34 0 0 0 0 0 0 0
35 0 0 0 0 0 0 0
36 0 0 0 0 0 0 0
37 0 0 0 0 0 0 0
38 0 0 0 0 0 0 0
39 0 0 0 0 0 0 0
40 0 0 0 0 0 0 0
41 0 0 0 0 0 0 0
42 0 0 0 0 0 0 0
43 0 0 0 0 0 0 0
44 0 0 0 0 0 0 0
45 0 0 0 0 0 0 0
46 0 0 0 0 0 0 0
47 0 0 0 0 0 0 0

Consolidation Settlemeni| 0.830 in
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By XS Date_10/16/2009 Subject_Settlement Analysis on Nuclear
Proj. No _09-4179

Chkd. By Date Island — Calvert Cliffs Unit 3.

5.2. Settlement due to NI load at the center

5.2.1 Summary of results

Summary for settlement at the center due to NI load
Edge settlement is based on Boring Log B - 301

09-4179.02 F-31

SheetNo._ of

Immediate Settlement (in)

Consolidation Settlement (in)

Total Settlement (in)

Center 7.91

5.16

13.08
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I 5 _\l 2 Paul C. Rizzo Associates, Inc.
ENGINEERS & CONSULTANTS | 00 H79-02F-31 |
By_XS Date_10/16/2009

Chkd. By. Date.
Rectangular Loading Pattern Stress distribution W=L:
Soil profile based on boring log B-301
5.2.2 Boussinesq Solution
Net Pressure (psf) q =

Subject_Settlement Analysis on Nuclear Sheet No.___of___

Island — Calvert Cliffs Unit 3. Proj. No _09-4179
282.99 ft

Uniform Loading
5930

-

TRUE COPY - NOT ORIGINAL

Aoz =lgy'P

Note: units for elevation, depth is ft, units for stress and modulus is psf,_and units for deformatic isin.

Layer Soil z* (layer center) | Top Elevation [ Bottom Elevation | I, (center) | A oz (centen)] I, (comer) A oz (corner)
1 1lb1 (SP) 5.00 41.50 31.50 0.25 5929.80 0.25 1482.493868
2 1lb1 (SP) 15.00 31.50 21.50 0.25 5924.78 0.25 1482.334965
3 1Ib1 (SP) 24.50 21.50 12.50 0.25 5907.77 0.25 1481.785196
4 11b2 (SP) 34.00 12.50 2.50 0.25 5872.60 0.25 1480.606451
5 1Ib2 (SP) 44.00 250 -7.50 0.24 5811.30 0.25 478.446446
6 11b3 (SP) 54.00 -7.50 -17.50 0.24 5722.70 0.25 475.121156
7 lic (CL /ML) 64.00 -17.50 -27.50 0.24 5606.80 0.25 470.438266
8 lic (CL /ML) 74.00 -27.50 -37.50 0.23 5465.60 0.25 1464.243789
9 lic (CL /ML) 84.00 -37.50 -47.50 0.22 5302.54 0.25 1456.424241
10 lic (CL /ML) 94.00 -47.50 -57.50 0.22 5121.89 0.24 1446.90707
11 lic (CL /ML) 104.00 -57.50 -67.50 0.21 4928.20 0.24 1435.659462
12 lic (CL /ML) 114.00 -67.50 -77.50 0.20 4725.90 0.24 1422.6858
13 lic (CL /ML) 124.00 -77.50 -87.50 0.19 4519.04 0.24 1408.024054
14 lic (CL /ML) 134.00 -87.50 -97.50 0.18 4311.10 0.23 1391.741417
15 lic (CL /ML) 144.00 -97.50 -107.50 0.17 4104.97 0.23 1373.929511
16 lic (CL /ML) 154.00 -107.50 -117.50 0.16 3902.95 0.23 1354.699432
17 lic (CL /ML) 164.00 -117.50 -127.50 0.16 3706.76 0.22 1334.17687
18 lic (CL /ML) 174.00 -127.50 -137.50 0.15 3517.65 0.22 1312.497513
19 lic (CL /ML) 184.00 -137.50 -147.50 0.14 3336.49 0.22 1289.802847
20 lic (CL /ML) 194.00 -147.50 -157.50 0.13 3163.77 0.21 1266.23646
21 lic (CL /ML) 204.00 -157.50 -167.50 0.13 2999.76 0.21 1241.940889
22 lic (CL /ML) 214.00 -167.50 -177.50 0.12 2844.50 0.21 1217.055017
23 lic (CL /ML) 224.00 -177.50 -187.50 0.11 2697.87 0.20 1191.71200
24 lic (CL /ML) 234.00 -187.50 -197.50 0.11 2559.67 0.20 1166.037745 |
25 llc (CL /ML) 244.00 -197.50 -207.50 0.10 2429.60 0.19 1140.14970
26 Il (SP 254.00 -207.50 -217.50 0.10 2307.31 0.19 1114.156246 |
27 Il (SP 264.00 -217.50 -227.50 0.09 2192.41 0.18 1088.156201
28 Il (SP 274.00 -227.50 -237.50 0.09 2084.52 0.18 1062.238778
29 Il (SP 289.00 -237.50 -257.50 0.08 1934.92 0.17 1023.689313
30 Il (SP 309.00 -257.50 -277.50 0.07 1756.27 0.16 973.2464437
31 Il (SP 329.00 -277.50 -297.50 0.07 1598.67 0.16 924.2809248
32 Il (SP 349.00 -297.50 -317.50 0.06 1459.42 0.15 877.1005627
33 Il (SP 369.00 -317.50 -337.50 0.06 1336.12 0.14 831.9124265
34 Il (SP 389.00 -337.50 -357.50 0.05 1226.68 0.13 788.8414677
35 Il (SP 409.00 -357.50 -377.50 0.05 1129.28 0.13 747.9475301
36 Il (SP 429.00 -377.50 -397.50 0.04 1042.35 0.12 709.2401827
37 Il (SP 449.00 -397.50 -417.50 0.04 964.54 0.11 672.6912231
38 Il (SP 469.00 -417.50 -437.50 0.04 894.71 0.11 638.2449425
39 Il (SP 489.00 -437.50 -457.50 0.04 831.85 0.10 605.8263721
40 Il (SP 509.00 -457.50 -477.50 0.03 77511 0.10 75.3477821
41 Il (SP 529.00 -477.50 -497.50 0.03 723.77 0.09 546.7137163
42 Il (SP 549.00 -497.50 -517.50 0.03 677.18 0.09 19.8248225
43 Il (SP 569.00 -517.50 -537.50 0.03 634.80 0.08 494.5807136
44 Il (SP 589.00 -537.50 -557.50 0.03 596.16 0.08 470.882059
45 Il (SP 609.00 -557.50 -577.50 0.02 60.83 0.08 448.6320724
46 Il (SP 629.00 -577.50 -597.50 0.02 28.48 0.07 427.7375332

8.91% 7.21%

4/8/2010, 3:38 PM

<10%

Structure Load (psf) = 11760
Excavation (psf) = 5830
E Thickness deformation(center) | deformation(corner)

2.53E+06 10.00 2.81E-01 7.03E-02
2.53E+06 10.00 2.81E-01 7.03E-02
2.53E+06 9.00 2.52E-01 6.33E-02
1.03E+06 10.00 6.84E-01 1.72E-01

.03E+06 0.00 . 77E-0 1.72E-01
2.62E+06 0.00 .62E-0 6.76E-02
2.37E+06 0.00 .84E-0 7.45E-02
2.37E+06 10.00 2.77E-01 7.41E-02
2.37E+06 10.00 2.68E-01 7.37E-02
2.37E+06 10.00 2.59E-01 7.33E-02
2.37E+06 10.00 2.50E-01 7.27E-02
2.37E+06 10.00 2.39E-01 7.20E-02
2.37E+06 10.00 2.29E-01 7.13E-02
2.37E+06 10.00 2.18E-01 7.05E-02
2.37E+06 10.00 2.08E-01 6.96E-02
2.37E+06 10.00 1.98E-01 6.86E-02
2.37E+06 10.00 1.88E-01 6.76E-02
2.37E+06 10.00 1.78E-01 6.65E-02
2.37E+06 10.00 1.69E-01 6.53E-02
2.37E+06 10.00 1.60E-01 6.41E-02
2.37E+06 10.00 1.52E-01 6.29E-02
2.37E+06 10.00 1.44E-01 6.16E-02
2.37E+06 10.00 1.37E-01 6.03E-02
2.37E+06 10.00 1.30E-01 .90E-02
2.37E+06 10.00 1.23E-01 . 77E-02
3.17E+06 10.00 8.73E-02 . 22E-02
3.17E+06 10.00 8.30E-02 4.12E-02
3.17E+06 10.00 7.89E-02 4.02E-02
3.17E+06 20.00 1.46E-01 7.75E-02
3.17E+06 20.00 1.33E-01 7.37E-02
3.17E+06 20.00 1.21E-01 7.00E-02
3.17E+06 20.00 1.10E-01 6.64E-02
3.17E+06 20.00 1.01E-01 6.30E-02
3.17E+06 20.00 9.29E-02 .97E-02
3.17E+06 20.00 8.55E-02 66E-02
3.17E+06 20.00 7.89E-02 37E-02
3.17E+06 20.00 7.30E-02 09E-02
3.17E+06 20.00 6.77E-02 83E-02
3.17E+06 20.00 6.30E-02 4.59E-02
3.17E+06 20.00 .87E-02 4.36E-02
3.17E+06 20.00 .48E-02 4.14E-02
3.17E+06 20.00 . 13E-02 94E-02
3.17E+06 20.00 .81E-02 74E-02
3.17E+06 20.00 4.51E-02 57E-02
3.17E+06 20.00 4.25E-02 40E-02
3.17E+06 20.00 4.00E-02 24E-02

total settlement 791 295 inch
differential 4.96

3E Settlement-Calvert Cliff (B-301),xls,grgs @fEl4x@ettlement
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Chkd. By. Date. Island — Calvert Cliffs Unit 3. Proj. No _09-4179
5.2.3 2 to 1 slope stress
Settlement
Layer Soil 2* (layer center) Top Elevation | Bottom Elevation Aoz E Thickness | deformation(center)|
1 1Ib1 (SP) 5.00 41.50 31.50 5725.880849 | 2.53E+06 10.00 2.72E-01
2 1lb1 (SP) 15.00 31.50 21.50 5348.034711 | 2.53E+06 10.00 2.54E-01
3 1Ib1 (SP) 24.50 21.50 12.50 5022.685994 | 2.53E+06 9.00 14E-01
4 11b2 (SP) 34.00 12.50 2.50 4726.147756 | 1.03E+06 10.00 51E-01
5 11b2 (SP) 44.00 2.50 -7.50 4441.50208 .03E+06 0.00 17E-0
6 11b3 (SP) 54.00 -7.50 -17.50 4181;81827 2.62E+06 0.00 92E-0
7 lic (CL /ML) 64.00 -17.50 -27.50 3944.26071 2.37E+06 0.00 2.00E-0
8 lic (CL /ML) 74.00 -27.50 -37.50 3726.38531 2.37E+06 10.00 1.89E-01
9 lic (CL /ML) 84.00 -37.50 -47.50 3526.076354 | 2.37E+06 10.00 1.79-01
10 lic (CL /ML) 94.00 -47.50 -57.50 341.494939 | 2.37E+06 10.00 1.69E-01
11 lic (CL /ML) 104.00 -57.50 -67.50 171.036657 | 2.37E+06 10.00 1.61E-01
12 lic (CL /ML) 114.00 -67.50 -77.50 013.296585 | 2.37E+06 10.00 1.53E-01
13 lic (CL /ML) 124.00 -77.50 -87.50 2867.040247 | 2.37E+06 10.00 1.45E-01
14 lic (CL / ML) 134.00 -87.50 -97.50 2731.179391 | 2.37E+06 10.00 1.38E-01
15 lic (CL / ML) 144.00 -97.50 -107.50 2604.751688 | 2.37E+06 10.00 1.32E-01
16 lic (CL / ML) 154.00 -107.50 -117.50 2486.903637 | 2.37E+06 10.00 1.26E-01
17 lic (CL / ML) 164.00 -117.50 -127.50 2376.876131 | 2.37E+06 10.00 1.20E-01
18 lic (CL / ML) 174.00 -127.50 -137.50 2273.992197 | 2.37E+06 10.00 1.15E-01
19 lic (CL / ML) 184.00 -137.50 -147.50 2177.64656 | 2.37E+06 10.00 1.10E-01
20 lic (CL / ML) 194.00 -147.50 -157.50 2087.296716 | 2.37E+06 10.00 1.06E-01
21 lic (CL / ML) 204.00 -157.50 -167.50 2002.455286 | 2.37E+06 10.00 1.01E-01
22 lic (CL /ML) 214.00 -167.50 -177.50 1922.683424 | 2.37E+06 10.00 . 74E-02
23 lic (CL /ML) 224.00 -177.50 -187.50 1847.58513 | 2.37E+06 10.00 .35E-02
24 lic (CL /ML) 234.00 -187.50 -197.50 1776.80233 | 2.37E+06 10.00 .00E-02
25 lic (CL /ML) 244.00 -197.50 -207.50 1710.010597 | 2.37E+06 10.00 .66E-02
26 Il (SP 254.00 -207.50 -217.50 1646.915429 | 3.17E+06 10.00 6.23E-02
27 Il (SP 264.00 -217.50 -227.50 1587.248993 | 3.17E+06 10.00 6.01E-02
28 Il (SP 274.00 -227.50 -237.50 1530.767282 | 3.17E+06 10.00 5.79E-02
29 Il (SP 289.00 -237.50 -257.50 1451.534249 | 3.17E+06 20.00 1.10E-01
30 Il (SP 309.00 -257.50 -277.50 1355.113462 | 3.17E+06 20.00 1.03E-01
31 Il (SP 329.00 -277.50 -297.50 1267.990426 | 3.17E+06 20.00 .60E-02
32 Il (SP 349.00 -297.50 -317.50 1189.007035 | 3.17E+06 20.00 .00E-02
33 Il (SP 369.00 -317.50 -337.50 1117.180035 | 3.17E+06 20.00 46E-02
34 Il (SP 389.00 -337.50 -357.50 105167028 | 3.17E+06 20.00 _96E-02
35 Il (SP 409.00 -357.50 -377.50 991.7581093 | 3.17E+06 20.00 7.51E-02
36 Il (SP 429.00 -377.50 -397.50 936.8234971 | 3.17E+06 20.00 7.09E-02
37 Il (SP 449.00 -397.50 -417.50 886.3299474 | 3.17E+06 20.00 6.71E-02
38 Il (SP 469.00 -417.50 -437.50 839.8113449 | 3.17E+06 20.00 6.36E-02
39 Il (SP 489.00 -437.50 -457.50 796.8611596 | 3.17E+06 20.00 6.03E-02
40 Il (SP 509.00 -457.50 -477.50 757.1235344 | 3.17E+06 20.00 .73E-02
41 Il (SP 529.00 -477.50 -497.50 720.2858904 | 3.17E+06 20.00 45E-02
42 Il (SP 549.00 -497.50 -517.50 686.0727612 | 3.17E+06 20.00 . 19E-02
43 Il (SP 569.00 -517.50 -537.50 654.2406282 | 3.17E+06 20.00 95E-02
44 Il (SP 589.00 -537.50 -557.50 624.5735753 | 3.17E+06 20.00 4.73E-02
45 Il (SP 609.00 -557.50 -577.50 596.8796176 | 3.17E+06 20.00 4.52E-02
46 Il (SP 629.00 -577.50 -597.50 570.9875878 | 3.17E+06 20.00 4.32E-02
9.63% total settieme 5.94
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5.2.4 Circular Loading Pattern

R=159.7 ft

Layer Soil 2* (layer center) Top Elevation | Bottom Elevation | A oz (center) | Aoz (edge) | Thickness E deformation(center) deformation(edge)

1 1Ib1 (SP) 3.75 6108.148723 | 5684.59416 75 2.53E+06 2.17E-01 2.02E-01
2 1lb1 (SP) 10 34 29 5977.454678 | 4508.25908 5 2.53E+06 1.42E-01 1.07E-01
3 1lb1 (SP) 15 29 24 5963.405163 | 3940.83098 5 2.53E+06 1.41E-01 .35E-02
4 1lb1 (SP) 20 24 19 5953.309382 | 3632.86081 5 2.53E+06 1.41E-01 .62E-02
5 1lb1 (SP) 25 19 14 5941.282374 | 3435.7305 5 2.53E+06 1.41E-01 15E-02
6 1Ib1 (SP) 30 14 9 5925.3276 | 3294.67864 5 2.53E+06 1.41E-01 81E-02
7 11b2 (SP) 35 9 4 5904.375503 | 3185.60365 5 1.03E+06 44E-01 1.86E-01
8 11b2 (SP) 40 4 -1 5877.73391 | 3096.37567 5 1.03E+06 42E-01 1.80E-01
9 11b2 (SP) 45 -1 6 5844.942045 | 3020.26048 5 1.03E+06 40E-01 1.76E-01
10 11b2 (SP) 50 -6 -1 5805.719665 | 2953.23277 5 1.03E+06 .38E-01 1.72E-01
11 11b3 (SP) 55 -1 -16 5759.942456 | 2892.74502 5 2.62E+06 .32E-01 6.62E-02
12 11b3 (SP) 60 -16 -21 5707.62456 | 2837.11042 5 2.62E+06 1.31E-01 6.50E-02
13 lic (CL / ML) 65 -21 -26 5648.90243 | 2785.17078 5 2.37E+06 1.43E-01 7.05E-02
14 lic (CL / ML) 70 -26 -31 5584.018351 | 2736.10706 5 2.37E+06 1.41E-01 6.93E-02
15 lic (CL / ML) 75 -31 -36 5513.303459 | 2689.3259 5 2.37E+06 1.40E-01 6.81E-02
16 lic (CL / ML) 80 -36 -41 5437.160616 | 2644.38886 5 2.37E+06 1.38E-01 6.69E-02
17 lic (CL / ML) 85 41 -46 5356.047639 | 2600.9667 5 2.37E+06 1.36E-01 6.58E-02
18 lic (CL / ML) 90 -46 -51 5270.461353 | 2558.80897 5 2.37E+06 1.33E-01 6.48E-02
19 lic (CL / ML) 95 -51 -56 5180.922905 | 2517.72315 5 2.37E+06 1.31E-01 6.37E-02
20 lic (CL / ML) 100 -56 -61 5087.964592 | 2477.56012 5 2.37E+06 1.29E-01 6.27E-02
21 lic (CL / ML) 105 -61 -66 4992.11841 | 2438.20367 5 2.37E+06 1.26E-01 6.17E-02
22 lic (CL /ML) 110 -66 -71 4893.906387 | 2399.56299 5 2.37E+06 1.24E-01 6.07E-02
23 lic (CL /ML) 115 -71 -76 4793.832686 | 2361.56696 5 2.37E+06 1.21E-01 .98E-02
24 lic (CL / ML) 120 -76 -81 4692.377409 | 2324.15993 5 2.37E+06 1.19E-01 .88E-02
25 lic (CL / ML) 125 -81 -86 4589.991959 | 2287.29849 5 2.37E+06 1.16E-01 . 79E-02
26 lic (CL / ML) 130 -86 -91 4487.095814 | 2250.94896 5 2.37E+06 1.14E-01 .70E-02
27 lic (CL / ML) 135 -91 -96 4384.074513 | 2215.08539 5 2.37E+06 1.11E-01 .61E-02
28 lic (CL / ML) 140 -96 -101 4281.2787 | 2179.68808 5 2.37E+06 1.08E-01 .52E-02
29 lic (CL / ML) 145 -101 -106 4179.024019 | 2144.74224 5 2.37E+06 1.06E-01 .43E-02
30 lic (CL / ML) 150 -106 -111 4077.591709 | 2110.2371 5 2.37E+06 1.03E-01 .34E-02
31 lic (CL / ML) 155 -111 -116 3977.22974 | 2076.16502 5 2.37E+06 1.01E-01 .26E-02
32 lic (CL / ML) 160 -116 -121 3878.154355 | 2042.52085 5 2.37E+06 .82E-02 . 17E-02
33 lic (CL / ML) 165 -121 -126 3780.551895 | 2009.30142 5 2.37E+06 .57E-02 .09E-02
34 lic (CL / ML) 170 -126 -131 3684.580822 | 1976.50506 5 2.37E+06 .33E-02 .00E-02
35 lic (CL / ML) 175 -131 -136 3590.373838 | 1944.13125 5 2.37E+06 .09E-02 . 92E-02
36 lic (CL / ML) 180 -136 -141 3498.040046 | 1912.18032 5 2.37E+06 .86E-02 4.84E-02
37 lic (CL / ML) 185 -141 -146 3407.667102 | 1880.65317 5 2.37E+06 63E-02 4.76E-02
38 lic (CL / ML) 190 -146 -151 3319.323309 | 1849.55113 5 2.37E+06 40E-02 4.68E-02
39 lic (CL / ML) 195 -151 -156 3233.059625 | 1818.8757 5 2.37E+06 18E-02 4.60E-02
40 lic (CL / ML) 200 -156 -161 3148.911572 | 1788.62851 5 2.37E+06 97E-02 4.53E-02
41 lic (CL / ML) 205 -161 -166 3066.901021 | 1758.81112 5 2.37E+06 7.76E-02 4.45E-02
42 lic (CL / ML) 210 -166 -171 2987.037857 | 1729.42498 5 2.37E+06 7.56E-02 4.38E-02
43 lic (CL / ML) 215 -171 -176 2909.321503 | 1700.47136 5 2.37E+06 7.37E-02 4.30E-02
44 lic (CL / ML) 220 -176 -181 2833.742328 | 1671.95126 5 2.37E+06 7.17E-02 4.23E-02
45 lic (CL / ML) 225 -181 -186 2760.282915 | 1643.8654 5 2.37E+06 6.99E-02 4.16E-02
46 lic (CL / ML) 230 -186 -191 2688.919215 | 1616.21415 5 2.37E+06 6.81E-02 4.09E-02
47 lic (CL / ML) 235 -191 -196 2619.621582 | 1588.99756 5 2.37E+06 6.63E-02 4.02E-02
48 lic (CL / ML) 240 -196 -201 2552.355698 | 1562.2153 5 2.37E+06 6.46E-02 .95E-02
49 lic (CL / ML) 245 -201 -206 2487.083399 | 1535.86668 5 2.37E+06 6.30E-02 .89E-02
50 lic (CL /ML) 250 -206 -211 2423.763406 | 1509.95062 5 2.37E+06 6.14E-02 .82E-02
51 Il (SP 255 -211 -216 2362.35197 | 1484.46569 5 3.17E+06 4.47E-02 .81E-02
52 Il (SP 260 -216 -221 2302.803437 | 1459.41009 5 3.17E+06 4.36E-02 2.76E-02
53 Il (SP 265 -221 -226 2245.070745 | 1434.78166 5 3.17E+06 4.25E-02 2.72E-02
54 Il (SP 270 -226 -231 2189.105858 | 1410.57791 5 3.17E+06 4.14E-02 2.67E-02
55 Il (SP 275 -231 -236 2134.860133 | 1386.79602 5 3.17E+06 4.04E-02 2.62E-02
56 Il (SP 280 -236 -241 2082.284651 | 1363.43287 5 3.17E+06 .94E-02 2.58E-02
57 Il (SP 285 -241 -246 2031.330485 | 1340.48502 5 3.17E+06 .84E-02 2.54E-02
58 Il (SP 290 -246 -251 1981.948941 | 1317.94879 5 3.17E+06 75E-02 2.49E-02
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59 Il (SP 295 -251 -256 1934.091754 | 1295.82022 5 3.17E+06 .66E-02 2 45E-02
60 Il (SP 300 -256 -261 1887.711256 | 1274.09511 5 3.17E+06 .57E-02 2.41E-02
61 Il (SP 305 -261 -266 1842.760516 | 1252.76906 5 3.17E+06 49E-02 2.37E-02
62 Il (SP 310 -266 -271 1799.19345 | 1231.83745 5 3.17E+06 41E-02 2.33E-02
63 Il (SP) 315 -271 -276 1756.964917 | 1211.2955 5 3.17E+06 .33E-02 2.29E-02
64 Il (SP) 320 -276 -281 1716.030792 | 1191.13825 5 3.17E+06 .25E-02 2.25E-02
65 Il (SP) 325 -281 -286 1676.348023 | 1171.36059 5 3.17E+06 17E-02 2.22E-02
66 Il (SP) 330 -286 -291 1637.87467 | 1151.95728 5 3.17E+06 10E-02 2.18E-02
67 Il (SP) 335 -291 -296 1600.569942 | 1132.92299 5 3.17E+06 .03E-02 2.14E-02
68 Il (SP) 340 -296 -301 1564.394212 | 1114.25226 5 3.17E+06 96E-02 2.11E-02
69 Il (SP) 345 -301 -306 1529.309027 | 1095.93958 5 3.17E+06 2.89E-02 2.07E-02
70 Il (SP) 350 -306 -311 1495.277117 | 1077.97933 5 3.17E+06 2.83E-02 2.04E-02
71 Il (SP) 355 -311 -316 1462.262386 | 1060.36587 5 3.17E+06 2.77E-02 2.01E-02
72 Il (SP) 360 -316 -321 1430.229904 | 1043.0935 5 3.17E+06 2.71E-02 1.97E-02
73 Il (SP) 365 -321 -326 1399.145897 | 1026.1565 5 3.17E+06 2 65E-02 1.94E-02
74 Il (SP) 370 -326 -331 1368.977724 | 1009.5491 5 3.17E+06 2.59E-02 1.91E-02
75 Il (SP) 375 -331 -336 1339.69386 | 993.265569 5 3.17E+06 2.54E-02 1.88E-02
76 Il (SP) 380 -336 -341 1311.263875 | 977.300133 5 3.17E+06 2.48E-02 1.85E-02
77 Il (SP) 385 -341 -346 1283.658403 | 961.647047 5 3.17E+06 2.43E-02 1.82E-02
78 Il (SP) 390 -346 -351 1256.849122 | 946.300577 5 3.17E+06 2.38E-02 1.79E-02
79 Il (SP) 395 -351 -356 1230.80872 | 931.255018 5 3.17E+06 2.33E-02 1.76E-02
80 Il (SP) 400 -356 -361 1205.510872 | 916.504692 5 3.17E+06 2.28E-02 1.73E-02
81 Il (SP) 405 -361 -366 1180.930208 | 902.043963 5 3.17E+06 2.24E-02 1.71E-02
82 Il (SP) 410 -366 -371 1157.042282 | 887.867237 5 3.17E+06 2.19E-02 1.68E-02
83 Il (SP) 415 -371 -376 1133.823547 | 873.968972 5 3.17E+06 2.15E-02 1.65E-02
84 Il (SP 420 -376 -381 1111.251323 | 860.343676 5 3.17E+06 2.10E-02 1.63E-02
85 Il (SP 425 -381 -386 1089.303765 | 846.98592 5 3.17E+06 2.06E-02 1.60E-02
86 Il (SP 430 -386 -391 1067.959841 | 833.890335 5 3.17E+06 2.02E-02 1.58E-02
87 Il (SP 435 -391 -396 1047.199295 | 821.051619 5 3.17E+06 1.98E-02 1.55E-02
88 Il (SP 440 -396 -401 1027.002628 | 808.464539 5 3.17E+06 1.94E-02 1.53E-02
89 Il (SP 445 -401 -406 1007.351064 | 796.123934 5 3.17E+06 1.91E-02 1.51E-02
90 Il (SP 450 -406 -411 988.2265244 | 784.024717 5 3.17E+06 1.87E-02 1.48E-02
91 Il (SP 455 -411 -416 969.611606 | 772.161878 5 3.17E+06 1.84E-02 1.46E-02
92 Il (SP 460 -416 -421 951.4895512 | 760.530483 5 3.17E+06 1.80E-02 1.44E-02
93 Il (SP 465 -421 -426 933.8442258 | 749.125679 5 3.17E+06 1.77E-02 1.42E-02
94 Il (SP 470 -426 -431 916.6600942 | 737.942693 5 3.17E+06 1.74E-02 1.40E-02
95 Il (SP 475 -431 -436 899.9221973 | 726.976834 5 3.17E+06 1.70E-02 1.38E-02
96 Il (SP 480 -436 -441 883.6161294 | 716.223492 5 3.17E+06 1.67E-02 1.36E-02
97 Il (SP 485 -441 -446 867.728017 | 705.67814 5 3.17E+06 1.64E-02 1.34E-02
98 Il (SP 490 -446 -451 852.2444984 | 695.336335 5 3.17E+06 1.61E-02 1.32E-02
99 Il (SP 495 -451 -456 837.1527031 | 685.193716 5 3.17E+06 1.58E-02 1.30E-02
100 11 (SP; 500 -456 -461 822.4402328 | 675.246006 5 3.17E+06 1.56E-02 1.28E-02
101 11 (SP; 505 -461 -466 808.0951429 | 665.489008 5 3.17E+06 1.53E-02 1.26E-02
102 11 (SP; 510 -466 -471 794.1059244 | 655.918611 5 3.17E+06 1.50E-02 1.24E-02
103 11 (SP; 515 -471 -476 780.4614869 | 646.530784 5 3.17E+06 1.48E-02 1.22E-02
104 11 (SP; 520 -476 -481 767.1511422 | 637.321579 5 3.17E+06 1.45E-02 1.21E-02
105 11 (SP; 525 -481 -486 754.1645881 | 628.287128 5 3.17E+06 1.43E-02 1.19E-02
106 11 (SP; 530 -486 -491 741.4918933 | 619.423642 5 3.17E+06 1.40E-02 1.17E-02
107 11 (SP; 535 -491 -496 729.1234827 | 610.727413 5 3.17E+06 1.38E-02 1.16E-02
108 11 (SP; 540 -496 -501 717.0501238 | 602.194811 5 3.17E+06 1.36E-02 1.14E-02
109 11 (SP; 545 -501 -506 705.2629122 | 593.822283 5 3.17E+06 1.33E-02 1.12E-02
110 11 (SP; 550 -506 -511 693.7532599 | 585.606353 5 3.17E+06 1.31E-02 1.11E-02
111 11 (SP; 555 -511 -516 682.5128818 | 577.543621 5 3.17E+06 1.29E-02 1.09E-02
112 11 (SP; 560 -516 -521 671.5337845 | 569.63076 5 3.17E+06 1.27E-02 1.08E-02
113 11 (SP; 565 -521 -526 660.8082545 | 561.864515 5 3.17E+06 1.25E-02 1.06E-02
114 11 (SP; 570 -526 -531 650.3288476 | 554.241708 5 3.17E+06 1.23E-02 1.05E-02
115 11 (SP; 575 -531 -536 640.0883778 | 546.759226 5 3.17E+06 1.21E-02 1.03E-02
116 11 (SP; 580 -536 -541 630.079908 | 539.414029 5 3.17E+06 1.19E-02 1.02E-02
117 11 (SP; 585 -541 -546 620.2967397 | 532.203145 5 3.17E+06 1.17E-02 1.01E-02
118 11 (SP; 590 -546 -551 610.7324042 | 525.123668 5 3.17E+06 1.16E-02 .94E-0:

119 11 (SP; 595 -551 -556 601.3806533 | 518.172759 5 3.17E+06 1.14E-02 .81E-0:

120 11 (SP; 600 -556 -561 592.2354513 | 511.347644 5 3.17E+06 1.12E-02 .68E-0:

121 11 (SP; 605 -561 -566 583.2909664 | 504.645611 5 3.17E+06 1.10E-02 .55E-0:

122 11 (SP; 610 -566 -571 574.5415631 | 498.064011 5 3.17E+06 1.09E-02 .43E-0:

123 Il (SP; 615 -571 -576 565.9817949 | 491.600256 5 3.17E+06 1.07E-02 .30E-0:

124 111 (SP) 620 -576 -581 557.6063966 | 485.251818 5 3.17E+06 1.06E-02 . 18E-0:

125 111 (SP) 625 -581 -586 549.4102779 | 479.016226 5 3.17E+06 1.04E-02 .07E-0:

126 111 (SP) 630 -586 -591 541.3885165 | 472.891067 5 3.17E+06 1.02E-02 . 95E-0:

9.13% total settiement 8.05 474

* below bottom of foundation
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5.2.5 Vertical stress under circular loading
Radius R is 159.7
q= 5930
Z (Depth*) |Center Vertical Stress |Edge Vertical Stress
3.75 6108.148723 5684.594158
10 5977.454678 4508.259079
15 5963.405163 3940.830983
20 5953.309382 3632.86081
25 5941.282374 3435.730497
30 5925.3276 3294.678644
35 5904.375503 3185.603647
40 5877.73391 3096.375669
45 5844.942045 3020.260476
50 5805.719665 2953.232772
55 5759.942456 2892.74502
60 5707.62456 2837.110419
65 5648.90243 2785.170781
70 5584.018351 2736.107062
75 5513.303459 2689.325901
80 5437.160616 2644.388859
85 5356.047639 2600.966703
90 5270.461353 2558.808971
95 5180.922905 2517.723153
100 5087.964592 2477.560115
105 4992.11841 2438.203672
110 4893.906387 2399.562992
115 4793.832686 2361.566958
120 4692.377409 2324.159929
125 4589.991959 2287.298492
130 4487.095814 2250.948957
135 4384.074513 2215.085394
140 4281.2787 2179.688076
145 4179.024019 2144.742244
150 4077.591709 2110.237103
155 3977.22974 2076.165018
160 3878.154355 2042.520851
165 3780.551895 2009.301422
170 3684.580822 1976.505063
175 3590.373838 1944.131254
180 3498.040046 1912.180318
185 3407.667102 1880.653173
190 3319.323309 1849.551125
195 3233.059625 1818.875701
200 3148.911572 1788.628506
205 3066.901021 1758.811116
210 2987.037857 1729.424982
215 2909.321503 1700.471363
220 2833.742328 1671.951265
225 2760.282915 1643.8654
230 2688.919215 1616.214154
235 2619.621582 1588.997564
240 2552.355698 1562.215304
245 2487.083399 1535.86668
250 2423.763406 1509.950621
255 2362.35197 1484.46569
260 2302.803437 1459.410087
265 2245.070745 1434.781658
270 2189.105858 1410.577911
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275 2134.860133 1386.796024
280 2082.284651 1363.432869
285 2031.330485 1340.485024
290 1981.948941 1317.948791
295 1934.091754 1295.820216
300 1887.711256 1274.095109
305 1842.760516 1252.769059
310 1799.19345 1231.837454
315 1756.964917 1211.295503
320 1716.030792 1191.138248
325 1676.348023 1171.360586
330 1637.87467 1151.957282
335 1600.569942 1132.92299
340 1564.394212 1114.252265
345 1529.309027 1095.939578
350 1495.277117 1077.979331
355 1462.262386 1060.365871
360 1430.229904 1043.093502
365 1399.145897 1026.156496
370 1368.977724 1009.549104
375 1339.69386 993.2655694
380 1311.263875 977.3001334
385 1283.658403 961.6470467
390 1256.849122 946.3005773
395 1230.80872 931.2550175
400 1205.510872 916.5046919
405 1180.930208 902.0439629
410 1157.042282 887.8672374
415 1133.823547 873.9689715
420 1111.251323 860.3436758
425 1089.303765 846.9859196
430 1067.959841 833.8903345
435 1047.199295 821.0516186
440 1027.002628 808.4645388
445 1007.351064 796.123934
450 988.2265244 784.0247172
455 969.611606 772.1618777
460 951.4895512 760.5304828
465 933.8442258 749.1256789
470 916.6600942 737.942693
475 899.9221973 726.9768338
480 883.6161294 716.2234918
485 867.728017 705.6781402
490 852.2444984 695.3363354
495 837.1527031 685.1937164
500 822.4402328 675.2460055
505 808.0951429 665.4890078
510 794.1059244 655.9186109
515 780.4614869 646.5307843
520 767.1511422 637.3215792
525 754.1645881 628.2871277
530 741.4918933 619.4236417
535 729.1234827 610.7274128
540 717.0501238 602.1948108
545 705.2629122 593.8222831
550 693.7532599 585.6063535
555 682.5128818 577.5436211
560 671.5337845 569.6307595
565 660.8082545 561.8645155
570 650.3288476 554.2417077
575 640.0883778 546.7592258
580 630.079908 539.4140289
585 620.2967397 532.2031447
590 610.7324042 525.1236678
595 601.3806533 518.1727591
600 592.2354513 511.3476439
605 583.2909664 504.6456109
610 574.5415631 498.064011
615 565.9817949 491.6002561
620 557.6063966 485.2518177
625 549.4102779 479.0162255
630 541.3885165 472.8910668
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5.2.6 Schmertmann method

Island — Calvert Cliffs Unit 3.

Subject_Settlement Analysis on Nuclear SheetNo._ of
Proj. No _09-4179

Input Global Data

Footing Width, B 283.0 feet
Elevation of Ground Surface 83.0 feet
Elevation of Base of Footing 41.5 feet
Elevation of Water Table 41.5 feet
Unit Weight of Water, y,, 62.4 pcf
Bearing Pressure, AP 5743 psf
Soil Unit Weight Above Footing Base 145 pcf
Settlement Calculated at end of

construction and at time t 50 years

Input Layer Data

Elev. Of Soil Total Unit
Layer No. Top of Elev. Of Bottom Modulus  Weight, y;

layer () OF'aver@® Eo(tsh  (pch)
1 415 315 1265 122
2 315 215 1265 122
3 215 125 1265 122
4 125 25 515 123
5 25 75 515 123
6 75 175 1310 123
7 175 275 1185 104
8 275 375 1185 104
9 375 475 1185 104
10 475 57.5 1185 104
11 575 67.5 1185 104
12 67.5 775 1185 104
13 775 87.5 1185 104
14 87.5 97.5 1185 104
15 97.5 1075 1185 104
16 1075 175 1185 104
17 175 1275 1185 104
18 1275 1375 1185 104
19 1375 1475 1185 104
20 1475 1575 1185 104
21 1575 1675 1185 104
22 1675 775 1185 104
23 775 1875 1185 104
24 1875 1975 1185 104
25 1975 2075 1185 104
2 2075 2175 1585 127
27 2175 2275 1585 127
28 2275 2375 1585 127
29 2375 2575 1585 127
30 2575 2775 1585 127
31 2775 2975 1585 127
32 2975 3175 1585 127
33 3175 3375 1585 127
34 3375 3575 1585 127
35 3575 3775 1585 127
36 3775 3975 1585 127
37 3975 4175 1585 127
38 4175 4375 1585 127
39 4375 4575 1585 127
40 4575 4775 1585 127
4 4775 4975 1585 127
42 4975 5175 1585 127
43 5175 5375 1585 127
44 5375 5575 1585 127
45 5575 5775 1585 127
46 5775 5975 1585 127
47
48
49
50
51
52

Note: 1. Final gound surface elevation is
at 83 ft. Elastic rebound effect is built into
the result.

2. water table is 3' lower than 41.5, but it
will not affect results very much.

3. This method assumes a backfill to 83 ft,
and then excavate to 41.5 ft, which is not
exactly true. Therefore this method just
gives an indication value and will not be
used in the summary.

Note: The depth of the water table must be a layer boundary.

Compute Global Values for Axisymmetrical Case

o'\, at Elevation 4.5 6017.5 psf
Elev. of I, -100.0 feet
c'yp at elevation -100.0 12995.9 psf
Lo 0.566
C, 0.50
C, 1.50
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Schmertmann Method

O

Subject_Settlement Analysis on Nuclear SheetNo.__ of
Island — Calvert Cliffs Unit 3.

Proj. No _09-4179

Computed Axisymmetrical Layer Information

Elev. Of  Elev. Of Soil , . Elev. Of
Layer No. Top of Bottomof Modulus Total Unit vaelght’ Az (ft)  Center of I, € . A
layer (ft) layer (ft)  Es (tsf) v (pef) Layer (ft) (inches)
1 415 315 1265 122 10 36.5 0.12 0.01% 0.02
2 315 215 1265 122 10 26.5 0.15 0.02% 0.02
3 215 125 1265 122 9 17 0.18 0.02% 0.02
4 125 25 515 123 10 7.5 0.21 0.06% 0.07
5 25 -75 515 123 10 25 0.25 0.07% 0.08
6 -75 -17.5 1310 123 10 -12.5 0.28 0.03% 0.04
7 175 -275 1185 104 10 -225 0.311 0.04% 0.05
8 -275 -375 1185 104 10 -32.5 0.344 0.04% 0.05
9 -375 -475 1185 104 10 -425 0.377 0.05% 0.05
10 475 -57.5 1185 104 10 -52.5 0.410 0.05% 0.06
1 575 -67.5 1185 104 10 -62.5 0.443 0.05% 0.06
12 675 -77.5 1185 104 10 -72.5 0.476 0.06% 0.07
13 -775 -87.5 1185 104 10 -82.5 0.509 0.06% 0.07
14 875 975 1185 104 10 -92.5 0.542 0.07% 0.08
15 975 -107.5 1185 104 10 -102.5 0.562 0.07% 0.08
16 -107.5 -1175 1185 104 10 -112.5 0.550 0.07% 0.08
17 1175 -1275 1185 104 10 -1225 0.536 0.06% 0.08
18 -1275 -1375 1185 104 10 -132.5 0.523 0.06% 0.08
19 -1375 -1475 1185 104 10 -1425 0.510 0.06% 0.07
20 -1475 -157.5 1185 104 10 -152.5 0.496 0.06% 0.07
21 -1575 -167.5 1185 104 10 -162.5 0.483 0.06% 0.07
22 -167.5 -1775 1185 104 10 -1725 0.470 0.06% 0.07
23 1775 -187.5 1185 104 10 -182.5 0.456 0.06% 0.07
24 -1875 -197.5 1185 104 10 -192.5 0.443 0.05% 0.06
25 -1975 -207.5 1185 104 10 -202.5 0.430 0.05% 0.06
26 -207.5 -2175 1585 127 10 -2125 0.416 0.04% 0.05
27 2175 -2275 1585 127 10 -2225 0.403 0.04% 0.04
28 -2275 -2375 1585 127 10 -2325 0.390 0.04% 0.04
29 -2375 -2575 1585 127 20 -2475 0.370 0.03% 0.08
30 -2575 -2775 1585 127 20 -267.5 0.343 0.03% 0.07
31 -2775 -297.5 1585 127 20 -287.5 0.316 0.03% 0.07
32 -2975 -317.5 1585 127 20 -307.5 0.290 0.03% 0.06
33 -3175 -337.5 1585 127 20 -327.5 0.263 0.02% 0.06
34 -3375 -357.5 1585 127 20 -347.5 0.236 0.02% 0.05
35 -3575 -377.5 1585 127 20 -367.5 0.210 0.02% 0.05
36 -3775 -397.5 1585 127 20 -387.5 0.183 0.02% 0.04
37 -3975 -4175 1585 127 20 -407.5 0.156 0.01% 0.03
38 -4175 -437.5 1585 127 20 -427.5 0.129 0.01% 0.03
39 4375 -457.5 1585 127 20 -447.5 0.103 0.01% 0.02
40 -4575 -477.5 1585 127 20 -467.5 0.076 0.01% 0.02
41 4775 -497.5 1585 127 20 -487.5 0.049 0.00% 0.01
42 -4975 -517.5 1585 127 20 -507.5 0.023 0.00% 0.00
43 5175 -524.5 1585 127 7 -521 0.005 0.00% 0.00
44
45
46
47
48
49
50
51
52
Immediate Settlement 2.3 inches
Settlement After 50 year 3.4 inches
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5.2.7 Consolidation Settlement
Structure Nuclear Island
Location B-301
BackFill Height (ft) 0
Type of Stress Diagram Rectangular

Original Ground Elev (ft, msl, 94.5
Bottom of Ftg. Elev (ft, msl)  41.50
Foundation Pressure (psf] 5930

TRUE COPY - NOT ORIGINAL

Groundwater Elev (ft, msl) 41.50
CPT/Boring Profile B-301
Fill Unit Weight (pcf] 145
Fine Grained Beh&i
Initial Mid- Aov dueto
Mid- Mid- Mid- Bottom Layer Layer Bottom foundation Aov/
Layer Bottom Layer Layer Layer Layer Unit Effective Layer Eff. (psf, Initial oV
Top Elev (ft  Elev Elev  Thick- Depth Depth* Depth Weight Stress Stress rectanglular Stress o final average
Layer Soil Type msl) (ft msl) (ft msl) ness (ft)  (ft) (fty (fty (pcf) (psf) (psf) OCR | Pp (psf) center) % (psf)  (psf) Cre Cce
S 94.5 68 41.50 53 265 -26.5 53 122 3233 6466 0 0.00 0 3233 3233
SM 41.50 365 31.50 10 58 5 63 122 6764 7062 0 5929.80 88 12694 9729
3 SM 31.50 265 2150 10 68 15 73 122 7360 7658 0 592478 80 13285 10322
4 SM 21.50 17 12.50 9 775 245 82 122 7926 8194 0 5907.77 75 13834 10880
5 SM 12.50 7.5 2.50 10 87 34 92 123 8497 8800 0 5872.60 69 14370 11434
6 SM 2.50 -2.5 -7.50 10 97 44 102 123 9103 9406 0 5811.30 64 14915 12009
7 SM -7.50 -12.5  -17.50 10 107 54 112 123 9709 10012 0 5722.70 59 15432 12571
8 CL -17.50 -225 2750 10 117 64 122 104 10220 10428 4 40882 5606.80 55 15827 13024 0.02 0.36
9 CL -27.50 -325 -3750 10 127 74 132 104 10636 10844 4 42546 5465.60 51 16102 13369 0.02 0.36
10 CL -37.50 -425 -4750 10 137 84 142 104 11052 11260 4 44210 5302.54 48 16355 13704 0.02 0.36
" cL -47.50 -525 5750 10 147 94 152 104 11468 11676 4 45874 5121.89 45 16590 14029 0.02 0.36
12 CL -57.50 -625 -67.50 10 157 104 162 104 11884 12092 4 47538 4928.20 41 16813 14348 0.02 0.36
13 CL -67.50 -7125 7750 10 167 114 172 104 12300 12508 4 49202 4725.90 38 17026 14663 0.02 0.36
14 CL -77.50 -825 -87.50 10 177 124 182 104 12716 12924 4 50866 4519.04 36 17235 14976 0.02 0.36
15 cL -87.50 925 9750 10 187 134 192 104 13132 13340 4 52530 4311.10 33 17443 15288 0.02 0.36
16 CL -97.50 -102.5 -107.50 10 197 144 202 104 13548 13756 4 54194 4104.97 30 17653 15601 0.02 0.36
17 CL -107.50 -1125 -117.50 10 207 154 212 104 13964 14172 4 55858 3902.95 28 17867 15916 0.02 0.36
18 CL -117.50 -1225 -127.50 10 217 164 222 104 14380 14588 4 57522 3706.76 26 18087 16234 0.02 0.36
19 cL -127.50 -132.5 -137.50 10 227 174 232 104 14796 15004 4 59186 3517.65 24 18314 16555 0.02 0.36
20 CL -137.50 -142.5 -147.50 10 237 184 242 104 15212 15420 4 60850 3336.49 22 18549 16881 0.02 0.36
21 CL -147.50 -152.5 -157.50 10 247 194 252 104 15628 15836 4 62514 3163.77 20 18792 17210 0.02 0.36
22 CL -157.50 -162.5 -167.50 10 257 204 262 104 16044 16252 4 64178 2999.76 19 19044 17544 0.02 0.36
23 cL -167.50 -172.5 -177.50 10 267 214 272 104 16460 16668 4 65842 2844.50 17 19305 17883 0.02 0.36
24 CL -177.50 -182.5 -187.50 10 277 224 282 104 16876 17084 4 67506 2697.87 16 19574 18225 0.02 0.36
25 CL -187.50 -1925 -197.50 10 287 234 292 104 17292 17500 4 69170 255967 15 19852 18572 0.02 0.36
26 CL -197.50 -202.5 -207.50 10 297 244 302 104 17708 17916 4 70834 2429.60 14 20138 18923 0.02 0.36
27 SM -207.50 -2125 -217.50 10 307 254 312 127 18239 18562 0 2307.31 13 20547 19393
28 SM -217.50 -2225 -227.50 10 317 264 322 127 18885 19208 0 219241 12 21078 19982
29 SM -227.50 -2325 -237.50 10 327 274 332 127 19531 19854 0 2084.52 1" 21616 20574
30 SM -237.50 -2475 -257.50 20 342 289 352 127 20500 21146 0 1934.92 9 22435 21468
31 SM -257.50 -267.5 -277.50 20 362 309 372 127 21792 22438 0 1756.27 8 23549 22671
32 SM -277.50 -287.5 -297.50 20 382 329 392 127 23084 23730 0 1598.67 7 24683 23884
33 SM -297.50 -307.5 -317.50 20 402 349 412 127 24376 25022 0 1459.42 6 25836 25106
34 SM -317.50 -327.5 -337.50 20 422 369 432 127 25668 26314 0 1336.12 5 27005 26336
35 SM -337.50 -347.5 -357.50 20 442 389 452 127 26960 27606 0 1226.68 5 28187 27574
36 SM -357.50 -367.5 -377.50 20 462 409 472 127 28252 28898 0 1129.28 4 29382 28817
37 SM -377.50 -387.5 -397.50 20 482 429 492 127 29544 30190 0 1042.35 4 30587 30066
38 SM -397.50 -407.5 -417.50 20 502 449 512 127 30836 31482 0 964.54 3 31801 31319
39 SM -417.50 -427.5 -437.50 20 522 469 532 127 32128 32774 0 894.71 3 33023 32576
40 SM -437.50 -447.5 -457.50 20 542 489 552 127 33420 34066 0 831.85 2 34252 33836
41 SM -457.50 -467.5 -477.50 20 562 509 572 127 34712 35358 0 775.11 2 35488 35100
42 SM -477.50 -487.5 -497.50 20 582 529 592 127 36004 36650 0 723.77 2 36728 36366
43 SM -497.50 -507.5 -517.50 20 602 549 612 127 37296 37942 0 677.18 2 37974 37635
44 SM -517.50 -627.5 -537.50 20 622 569 632 127 38588 39234 0 634.80 2 39223 38906
45 SM -537.50 -547.5 -557.50 20 642 589 652 127 39880 40526 0 596.16 1 40477 40178
46 SM -557.50 -567.5 -577.50 20 662 609 672 127 41172 41818 0 560.83 1 41733 41453
47 SM -577.50 -587.5 -597.50 20 682 629 692 127 42464 43110 0 528.48 1 42993 42729

*Below bottom of foundation
** Cre=Cr/(1+€0) = 0.06 / (1+1.61)=0.02, Cce = Cc / (1+€0) = 0.947 / (1 + 1.61) = 0.36
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Chkd. By. Date. Island — Calvert Cliffs Unit 3. Proj. No _09-4179
Cv 5.3139 ft"2/day
1913 ft"2/year
Maximum Type Time Factor T at Time X Settlement (mt) at Time X
ne Grained Thickness
Recom- of Fine-
press  Virgin Grained
Settle-  Settle- Layer for drainag
ment  ment rate epath Time X (days) (1.0yrs) (5yrs) (20 yrs)
(ft) (f) Layer calcs(ft) (1,2) = 10 20 30 60 360 800 7200 10 20 30 60 360 1800 7200

1 0 0 0 0 0 0 0

2 0 0 0 0 0 0 0

3 0 0 0 0 0 0 0

4 0 0 0 0 0 0 0

5 0 0 0 0 0 0 0

6 0 0 0 0 0 0 0

7 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.038 8 190 2 0.00589 0.01178 0.01766 0.03533 0.21197 1.05983 4.23934 0.44719 0.63243 0.77456 1.0954 268316 4.85864 5.16472 I
0.036 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.034 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.032 1" 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.030 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.028 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.026 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.025 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.023 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.021 17 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.020 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.019 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.017 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.016 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.015 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.014 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.013 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.012 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.011 26 0 0 0 0 0 0 0 0 0 0 0 0 0 0

27 0 0 0 0 0 0 0

28 0 0 0 0 0 0 0

29 0 0 0 0 0 0 0

30 0 0 0 0 0 0 0

31 0 0 0 0 0 0 0

32 0 0 0 0 0 0 0

33 0 0 0 0 0 0 0

34 0 0 0 0 0 0 0

35 0 0 0 0 0 0 0

36 0 0 0 0 0 0 0

37 0 0 0 0 0 0 0

38 0 0 0 0 0 0 0

39 0 0 0 0 0 0 0

40 0 0 0 0 0 0 0

41 0 0 0 0 0 0 0

42 0 0 0 0 0 0 0

43 0 0 0 0 0 0 0

44 0 0 0 0 0 0 0

45 0 0 0 0 0 0 0

46 0 0 0 0 0 0 0

47 0 0 0 0 0 0 0

Consolidation Settlemen 5165 in
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Chkd. By Date Island — Calvert Cliffs Unit 3. Proj. No _09-4179

5.3. Settlement due to Nl load at the edge

5.3.1 Summary of results

Summary for settlement at the edge due to NI load
Edge settlement is based on Boring Log B - 304

Immediate Settlement (in) | Consolidation Settlement (in)

Total Settlement (in)

Corner / Edge 2.93 1.64

4.57
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Subject_Settlement Analysis on Nuclear Sheet No.___of___

Chkd. By. Date.

Rectangular Loading Pattern Stress distribution W=L:

Soil profile based on boring log B-304

Island — Calvert Cliffs Unit 3. Proj. No _09-4179
282.99 ft

TRUE COPY - NOT ORIGINAL

5.3.2. Boussinesq Solution Uniform Loading Aoz =lgy*P

Net Pressure (psf) q = 5930

Note: units for elevation, depth is ft, units for stress and modulus is psf,_and units for deformatic isin.

Layer Soil z* (layer center) | Top Elevation | Bottom Elevation | I, (center) | A oz (center) | I, (corner) A oz (corner)
1 1lb1 (SP) 5.00 41.50 31.50 0.25 5929.80 0.25 1482.493868
2 1lb1 (SP) 15.00 31.50 21.50 0.25 5924.7¢ 0.25 1482.334965
3 1Ib1 (SP) 25.25 21.50 11.00 0.25 5905.7. 025 1481.717987 |
4 11b2 (SP) 35.50 11.00 1.00 0.25 5865.0: 0.25 1480.348182
5 11b2 (SP) 45.50 1.00 -9.00 0.24 5799.77 025 1478.02705
6 11b3 (SP) 55.50 -9.00 -19.00 0.24 5707.03 0.25 1474.50948
7 11b3 (SP) 65.50 -19.00 -29.00 0.24 5587.17 0.25 1469.608696
8 11b3 (SP) 75.50 -29.00 -39.00 0.23 5442.44 0.25 1463.176688
9 11b3 (SP) 85.50 -39.00 -49.00 0.22 5276.46 0.25 1455.10613
10 11b3 (SP) 95.50 -49.00 -59.00 0.21 5093.56 024 1445.330542
11 lic (CL /ML) 105.50 -59.00 -69.00 0.21 4898.30 0.24 1433.82288 |
12 lic (CL /ML) 115.50 -69.00 -79.00 0.20 4695.07 0.24 1420.59281
13 lic (CL /ML) 125.50 -79.00 -89.00 0.19 4487.84 0.24 1405.68300:
14 lic (CL /ML) 135.50 -89.00 -99.00 0.18 4280.00 0.23 1389.16460:
15 lic (CL /ML) 145.50 -99.00 -109.00 0.17 4074.36 0.23 1371.13247
16 lic (CL /ML) 155.50 -109.00 -119.00 0.16 3873.11 0.23 1351.700219 |
17 lic (CL /ML) 165.50 -119.00 -129.00 0.16 3677.91 0.22 1330.99530
18 lic (CL /ML) 175.50 -129.00 -139.00 0.15 3489.96 0.22 1309.154537
19 lic (CL /ML) 185.50 -139.00 -149.00 0.14 310.03 0.22 1286.319952
20 lic (CL /ML) 195.50 -149.00 -159.00 0.13 138.61 0.21 1262.635164
21 lic (CL /ML) 205.50 -159.00 -169.00 0.13 2975.91 0.21 1238.242313
22 lic (CL /ML) 215.50 -169.00 -179.00 0.12 2821.96 0.20 1213.279543
23 lic (CL /ML) 225.50 -179.00 -189.00 0.11 2676.61 0.20 1187.879017
24 lic (CL /ML) 235.50 -189.00 -199.00 0.11 2539.65 0.20 1162.165414
25 llc (CL /ML) 245.50 -199.00 -209.00 0.10 2410.77 0.19 1136.254884
26 Il (SP 255.50 -209.00 -219.00 0.10 2289.61 0.19 1110.25437
27 Il (SP 265.50 -219.00 -229.00 0.09 2175.79 0.18 1084.261267
28 Il (SP 275.50 -229.00 -239.00 0.09 2068.91 0.18 1058.363338
29 Il (SP 290.50 -239.00 -259.00 0.08 1920.73 0.17 1019.863588
30 Il (SP 310.50 -259.00 -279.00 0.07 1743.75 0.16 969.5182884
31 Il (SP 330.50 -279.00 -299.00 0.07 1587.62 0.16 920.6773461
32 Il (SP 350.50 -299.00 -319.00 0.06 1449.65 0.15 873.6403475
33 Il (SP 370.50 -319.00 -339.00 0.06 1327.48 0.14 828.6075713
34 Il (SP 390.50 -339.00 -359.00 0.05 1218.98 0.13 785.6985212
35 Il (SP 410.50 -359.00 -379.00 0.05 1122.41 0.13 744.9687844
36 Il (SP 430.50 -379.00 -399.00 0.04 1036.21 0.12 706.4246923
37 Il (SP 450.50 -399.00 -419.00 0.04 959.04 0.11 670.0356501
38 Il (SP 470.50 -419.00 -439.00 0.04 889.76 0.11 635.7442418
39 Il (SP 490.50 -439.00 -459.00 0.03 827.39 0.10 603.4743358
40 Il (SP 510.50 -459.00 -479.00 0.03 771.08 0.10 573.137465
41 Il (SP 530.50 -479.00 -499.00 0.03 720.12 0.09 544.6377612
42 Il (SP 550.50 -499.00 -519.00 0.03 673.86 0.09 517.875706:
43 Il (SP 570.50 -519.00 -539.00 0.03 631.78 0.08 492.7509279
44 Il (SP 590.50 -539.00 -559.00 0.03 59340 0.08 469.1642414
45 Il (SP 610.50 -559.00 -579.00 0.02 558.31 0.08 447.0190976
46 Il (SP 630.50 -579.00 -599.00 0.02 526.16 0.07 426.2225738
8.87% 7.19% <10%

4/8/2010, 3:49 PM

Structure Load (psf) = 11760
Excavation (psf) = 5830
Settlement
E Thickness deformation(center) | deformation(corner)
2.53E+06 10.00 7.03E-02
2.53E+06 10.00 2.81E-01 7.03E-02
2.53E+06 10.50 2.94E-01 7.38E-02
1.03E+06 10.00 6.83E-01 1.72E-01
1.03E+06 10.00 6.76E-01 1.72E-01
2.62E+06 10.00 261E-01 6.75E-02
2.62E+06 10.00 2.56E-01 6.73E-02
2.62E+06 10.00 2.49E-01 6.70E-02
2.62E+06 10.00 2.42E-01 6.66E-02
2.62E+06 10.00 2.33E-01 6.62E-02
2.37E+06 10.00 2.48E-01 7.26E-02
2.37E+06 10.00 2.38E-01 7.19E-02
2.37E+06 10.00 2.27E-01 7.12E-02
2.37E+06 10.00 2.17E-01 7.03E-02
2.37E+06 10.00 2.06E-01 6.94E-02
2.37E+06 10.00 1.96E-01 6.84E-02
2.37E+06 10.00 1.86E-01 6.74E-02
2.37E+06 10.00 1.77E-01 6.63E-02
2.37E+06 10.00 1.68E-01 6.51E-02
2.37E+06 10.00 1.59E-01 6.39E-02
2.37E+06 10.00 1.51E-01 6.27E-02
2.37E+06 10.00 1.43E-01 6.14E-02
2.37E+06 10.00 1.36E-01 6.01E-02
2.37E+06 10.00 1.29E-01 .88E-02
2.37E+06 10.00 1.22E-01  75E-02
3.17E+06 10.00 8.67E-02 .20E-02
3.17E+06 10.00 8.24E-02 4.10E-02
3.17E+06 10.00 7.83E-02 4.01E-02
3.17E+06 20.00 1.45E-01 7.72E-02
3.17E+06 20.00 1.32E-01 7.34E-02
3.17E+06 20.00 1.20E-01 6.97E-02
3.17E+06 20.00 1.10E-01 6.61E-02
3.17E+06 20.00 1.01E-01 6.27E-02
3.17E+06 20.00 9.23E-02 .95E-02
3.17E+06 20.00 8.50E-02 .B4E-02
3.17E+06 20.00 7.85E-02 .35E-02
3.17E+06 20.00 7.26E-02 .07E-02
3.17E+06 20.00 6.74E-02 81E-02
3.17E+06 20.00 6.26E-02 4.57E-02
3.17E+06 20.00 .84E-02 4.34E-02
3.17E+06 20.00 45E-02 4.12E-02
3.17E+06 20.00 .10E-02 92E-02
3.17E+06 20.00 78E-02 .73E-02
3.17E+06 20.00 4.49E-02 .55E-02
3.17E+06 20.00 4.23E-02 .38E-02
3.17E+06 20.00 3.98E-02 .23E-02
total settlement 7.81 293 inch
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5.3.3 2to 1 slope stress
Settlement
Layer Soil 2* (layer center) Top Elevation | Bottom Elevation Aoz E Thickness |deformation(center)]
1 1Ib1 (SP) 5.00 41.50 31.50 5725.8808 | 2.53E+06 10.00 2.72E-01
2 1lb1 (SP) 15.00 31.50 21.50 5348.0347 | 2.53E+06 10.00 2.54E-01
3 1Ib1 (SP) 25.25 21.50 11.00 4998.274 | 2.53E+06 10.50 49E-01
4 11b2 (SP) 35.50 11.00 1.00 4681.7355| 1.03E+06 10.00 45E-01
5 11b2 (SP) 45.50 1.00 -9.00 4401.0324 | 1.03E+06 10.00 13E-01
6 11b3 (SP) 55.50 -9.00 -19.00 4144.8379 | 2.62E+06 10.00 90E-01
7 11b3 (SP) 65.50 -19.00 -29.00 3910.3798| 2.62E+06 10.00 1.79E-01
8 11b3 (SP) 75.50 -29.00 -39.00 3695.267 | 2.62E+06 10.00 1.69E-01
9 11b3 (SP) 85.50 -39.00 -49.00 3497.4282 | 2.62E+06 10.00 1.60E-01
10 11b3 (SP) 95.50 -49.00 -59.00 315.0623 | 2.62E+06 10.00 1.52E-01
11 lic (CL /ML) 105.50 -59.00 -69.00 146.5968 | 2.37E+06 10.00 1.59E-01
12 lic (CL /ML) 115.50 -69.00 -79.00 2990.6542 | 2.37E+06 10.00 1.51E-01
13 lic (CL /ML) 125.50 -79.00 -89.00 2846.0233 | 2.37E+06 10.00 1.44E-01
14 lic (CL / ML) 135.50 -89.00 -99.00 2711.6359 | 2.37E+06 10.00 1.37E-01
15 lic (CL / ML) 145.50 -99.00 -109.00 2586.5471| 2.37E+06 10.00 1.31E-01
16 lic (CL / ML) 155.50 -109.00 -119.00 2469.9184 | 2.37E+06 10.00 1.25E-01
17 lic (CL / ML) 165.50 -119.00 -129.00 2361.0037 | 2.37E+06 10.00 1.20E-01
18 lic (CL / ML) 175.50 -129.00 -139.00 2259.1375| 2.37E+06 10.00 1.14E-01
19 lic (CL / ML) 185.50 -139.00 -149.00 2163.7244 | 2.37E+06 10.00 1.10E-01
20 lic (CL / ML) 195.50 -149.00 -159.00 2074.2306 | 2.37E+06 10.00 1.05E-01
21 lic (CL / ML) 205.50 -159.00 -169.00 1990.1765| 2.37E+06 10.00 1.01E-01
22 lic (CL /ML) 215.50 -169.00 -179.00 1911.1299| 2.37E+06 10.00 .68E-02
23 lic (CL /ML) 225.50 -179.00 -189.00 1836.7009 | 2.37E+06 10.00 .30E-02
24 lic (CL /ML) 235.50 -189.00 -199.00 1766.5367 | 2.37E+06 10.00 .94E-02
25 lic (CL /ML) 245.50 -199.00 -209.00 1700.3175] 2.37E+06 10.00 61E-02
26 Il (SP 255.50 -209.00 -219.00 1637.7531| 3.17E+06 10.00 .20E-02
27 Il (SP 265.50 -219.00 -229.00 1578.5794 | 3.17E+06 10.00 .98E-02
28 Il (SP 275.50 -229.00 -239.00 1522.5557 | 3.17E+06 10.00 . 76E-02
29 Il (SP 290.50 -239.00 -259.00 1443.9511| 3.17E+06 20.00 .09E-01
30 Il (SP 310.50 -259.00 -279.00 1348.2723 | 3.17E+06 20.00 1.02E-01
31 Il (SP 330.50 -279.00 -299.00 1261.7975| 3.17E+06 20.00 .55E-02
32 Il (SP 350.50 -299.00 -319.00 1183.383 | 3.17E+06 20.00 .96E-02
33 Il (SP 370.50 -319.00 -339.00 1112.0573 | 3.17E+06 20.00 42E-02
34 Il (SP 390.50 -339.00 -359.00 1046.991 3.17E+06 20.00 93E-02
35 Il (SP 410.50 -359.00 -379.00 987.47249| 3.17E+06 20.00 7 48E-02
36 Il (SP 430.50 -379.00 -399.00 932.88862 | 3.17E+06 20.00 7.06E-02
37 Il (SP 450.50 -399.00 -419.00 882.70856 | 3.17E+06 20.00 6.68E-02
38 Il (SP 470.50 -419.00 -439.00 836.47101] 3.17E+06 20.00 6.33E-02
39 Il (SP 490.50 -439.00 -459.00 793.77353 | 3.17E+06 20.00 6.01E-02
40 Il (SP 510.50 -459.00 -479.00 754.26375| 3.17E+06 20.00 .71E-02
41 Il (SP 530.50 -479.00 -499.00 717.63207 | 3.17E+06 20.00 43E-02
42 Il (SP 550.50 -499.00 -519.00 683.6056 | 3.17E+06 20.00 18E-02
43 Il (SP 570.50 -519.00 -539.00 651.94302 | 3.17E+06 20.00 94E-02
44 Il (SP 590.50 -539.00 -559.00 622.43033 | 3.17E+06 20.00 4.71E-02
45 Il (SP 610.50 -559.00 -579.00 594.87722| 3.17E+06 20.00 4.50E-02
46 Il (SP 630.50 -579.00 -599.00 569.11395| 3.17E+06 20.00 4.31E-02
9.60% total settiement] 5.87

4/8/2010, 3:49 PM
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5.3.4 Circular Loading Pattern

R=159.7 ft

Layer Soil 2* (layer center) Top Elevation | Bottom Elevation |A 6z (center] Aoz (edge) | Thickness E deformation(center) deformation(edge)

1 1Ib1 (SP) 3.75 6108.1487 | 5684.594158 7.5 2.53E+06 2.17E-01 2.02E-01
2 1lb1 (SP) 10 34 29 5977.4547 | 4508.259079 5 2.53E+06 1.42E-01 1.07E-01
3 1lb1 (SP) 15 29 24 5963.4052 | 3940.830983 5 2.53E+06 1.41E-01 .35E-02
4 1lb1 (SP) 20 24 19 5953.3094 | 3632.86081 5 2.53E+06 1.41E-01 .62E-02
5 1lb1 (SP) 25 19 14 5941.2824 | 3435.730497 5 2.53E+06 1.41E-01 15E-02
6 1Ib1 (SP) 30 14 9 5925.3276 | 3294.678644 5 2.53E+06 1.41E-01 81E-02
7 11b2 (SP) 35 9 4 5904.3755 | 3185.603647 5 1.03E+06 44E-01 1.86E-01
8 11b2 (SP) 40 4 -1 5877.7339 | 3096.375669 5 1.03E+06 42E-01 1.80E-01
9 11b2 (SP) 45 -1 -6 5844.942 | 3020.260476 5 1.03E+06 40E-01 1.76E-01
10 11b2 (SP) 50 -6 -1 5805.7197 | 2953.232772 5 1.03E+06 .38E-01 1.72E-01
11 11b3 (SP) 55 -1 -16 5759.9425 | 2892.74502 5 2.62E+06 32E-01 6.62E-02
12 11b3 (SP) 60 -16 -21 5707.6246 | 2837.110419 5 2.62E+06 1.31E-01 6.50E-02
13 11b3 (SP) 65 -21 -26 5648.9024 | 2785.170781 5 2.62E+06 1.29E-01 6.38E-02
14 11b3 (SP) 70 -26 -31 5584.0184 | 2736.107062 5 2.62E+06 1.28E-01 6.27E-02
15 11b3 (SP) 75 -31 -36 5513.3035 | 2689.325901 5 2.62E+06 1.26E-01 6.16E-02
16 11b3 (SP; 80 -36 41 5437.1606 | 2644.388859 5 2.62E+06 1.25E-01 6.06E-02
17 11b3 (SP; 85 41 -46 5356.0476 | 2600.966703 5 2.62E+06 1.23E-01 .9BE-02
18 11b3 (SP; 90 -46 -51 5270.4614 | 2558.808971 5 2.62E+06 1.21E-01 .86E-02
19 11b3 (SP; 95 -51 -56 5180.9229 | 2517.723153 5 2.62E+06 1.19E-01 77E-02
20 11b3 (SP; 100 -56 -61 5087.9646 | 2477.560115 5 2.62E+06 1.17E-01 .67E-02
21 lic (CL /ML) 105 -61 -66 4992.1184 | 2438.203672 5 2.37E+06 1.26E-01 6.17E-02
22 lic (CL /ML) 110 -66 -71 4893.9064 | 2399.562992 5 2.37E+06 1.24E-01 6.07E-02
23 lic (CL /ML) 115 -71 -76 4793.8327 | 2361.566958 5 2.37E+06 1.21E-01 .98E-02
24 lic (CL / ML) 120 -76 -81 4692.3774 | 2324.159929 5 2.37E+06 1.19E-01 .88E-02
25 lic (CL / ML) 125 -81 -86 4589.992 |2287.298492 5 2.37E+06 1.16E-01 . 79E-02
26 lic (CL / ML) 130 -86 -91 4487.0958 | 2250.948957 5 2.37E+06 1.14E-01 .70E-02
27 lic (CL / ML) 135 -91 -96 4384.0745 | 2215.085394 5 2.37E+06 1.11E-01 .61E-02
28 lic (CL / ML) 140 -96 -101 4281.2787 | 2179.688076 5 2.37E+06 1.08E-01 .52E-02
29 lic (CL / ML) 145 -101 -106 4179.024 |2144.742244 5 2.37E+06 1.06E-01 .43E-02
30 lic (CL / ML) 150 -106 -111 4077.5917 [ 2110.237103 5 2.37E+06 1.03E-01 .34E-02
31 lic (CL / ML) 155 -111 -116 3977.2297 | 2076.165018 5 2.37E+06 1.01E-01 .26E-02
32 lic (CL / ML) 160 -116 -121 3878.1544 | 2042.520851 5 2.37E+06 .82E-02 . 17E-02
33 lic (CL / ML) 165 -121 -126 3780.5519 | 2009.301422 5 2.37E+06 .57E-02 .09E-02
34 lic (CL / ML) 170 -126 -131 3684.5808 | 1976.505063 5 2.37E+06 .33E-02 .00E-02
35 lic (CL / ML) 175 -131 -136 3590.3738 | 1944.131254 5 2.37E+06 .09E-02 . 92E-02
36 lic (CL / ML) 180 -136 -141 3498.04 [1912.180318 5 2.37E+06 .86E-02 4.84E-02
37 lic (CL / ML) 185 -141 -146 3407.6671 | 1880.653173 5 2.37E+06 .63E-02 4.76E-02
38 lic (CL / ML) 190 -146 -151 3319.3233 | 1849.551125 5 2.37E+06 .40E-02 4.68E-02
39 lic (CL / ML) 195 -151 -156 3233.0596 | 1818.875701 5 2.37E+06 . 18E-02 4.60E-02
40 lic (CL / ML) 200 -156 -161 3148.9116 | 1788.628506 5 2.37E+06 .97E-02 4.53E-02
41 lic (CL / ML) 205 -161 -166 3066.901 | 1758.811116 5 2.37E+06 7.76E-02 4.45E-02
42 lic (CL / ML) 210 -166 -171 2987.0379 | 1729.424982 5 2.37E+06 7.56E-02 4.38E-02
43 lic (CL / ML) 215 -171 -176 2909.3215 | 1700.471363 5 2.37E+06 7.37E-02 4.30E-02
44 lic (CL / ML) 220 -176 -181 2833.7423 | 1671.951265 5 2.37E+06 7.17E-02 4.23E-02
45 lic (CL / ML) 225 -181 -186 2760.2829 | 1643.8654 5 2.37E+06 6.99E-02 4.16E-02
46 lic (CL / ML) 230 -186 -191 2688.9192 | 1616.214154 5 2.37E+06 6.81E-02 4.09E-02
47 lic (CL / ML) 235 -191 -196 2619.6216 | 1588.997564 5 2.37E+06 6.63E-02 4.02E-02
48 lic (CL / ML) 240 -196 -201 2552.3557 | 1562.215304 5 2.37E+06 6.46E-02 .95E-02
49 lic (CL / ML) 245 -201 -206 2487.0834 | 1535.86668 5 2.37E+06 6.30E-02 .89E-02
50 lic (CL /ML) 250 -206 -211 2423.7634 | 1509.950621 5 2.37E+06 6.14E-02 .82E-02
51 Il (SP 255 -211 -216 2362.352 | 1484.46569 5 3.17E+06 4.47E-02 .81E-02
52 Il (SP 260 -216 -221 2302.8034 | 1459.410087 5 3.17E+06 4.36E-02 2.76E-02
53 Il (SP 265 -221 -226 2245.0707 | 1434.781658 5 3.17E+06 4.25E-02 2.72E-02
54 Il (SP 270 -226 -231 2189.1059 | 1410.577911 5 3.17E+06 4.14E-02 267E-02
55 Il (SP 275 -231 -236 2134.8601 | 1386.796024 5 3.17E+06 4.04E-02 2.62E-02
56 Il (SP 280 -236 -241 2082.2847 | 1363.432869 5 3.17E+06 3.94E-02 2.58E-02
57 Il (SP 285 -241 -246 2031.3305 | 1340.485024 5 3.17E+06 3.84E-02 2.54E-02

4/8/2010, 3:49 PM
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58 Il (SP 290 -246 -251 1981.9489 | 1317.948791 5 3.17E+06 75E-02 2 49E-02
59 Il (SP 295 -251 -256 1934.0918 | 1295.820216 5 3.17E+06 .66E-02 2 45E-02
60 Il (SP 300 -256 -261 1887.7113 | 1274.095109 5 3.17E+06 .57E-02 2.41E-02
61 Il (SP 305 -261 -266 1842.7605 | 1252.769059 5 3.17E+06 49E-02 2.37E-02
62 Il (SP) 310 -266 -271 1799.1934 | 1231.837454 5 3.17E+06 41E-02 2.33E-02
63 Il (SP) 315 -271 -276 1756.9649 | 1211.295503 5 3.17E+06 .33E-02 2.29E-02
64 Il (SP) 320 -276 -281 1716.0308 | 1191.138248 5 3.17E+06 .25E-02 2.25E-02
65 Il (SP) 325 -281 -286 1676.348 | 1171.360586 5 3.17E+06 17E-02 2.22E-02
66 Il (SP) 330 -286 -291 1637.8747 | 1151.957282 5 3.17E+06 10E-02 2.18E-02
67 Il (SP) 335 -291 -296 1600.5699 | 1132.92299 5 3.17E+06 .03E-02 2.14E-02
68 Il (SP) 340 -296 -301 1564.3942 | 1114.252265 5 3.17E+06 96E-02 2.11E-02
69 Il (SP) 345 -301 -306 1529.309 | 1095.939578 5 3.17E+06 2.89E-02 2.07E-02
70 Il (SP) 350 -306 -311 1495.2771] 1077.979331 5 3.17E+06 2.83E-02 2.04E-02
71 Il (SP) 355 -311 -316 1462.2624 | 1060.36587 1 5 3.17E+06 2.77E-02 2.01E-02
72 Il (SP) 360 -316 -321 1430.2299 | 1043.093502 5 3.17E+06 2.71E-02 1.97E-02
73 Il (SP) 365 -321 -326 1399.1459 | 1026.156496 5 3.17E+06 2 65E-02 1.94E-02
74 Il (SP) 370 -326 -331 1368.9777 | 1009.549104 5 3.17E+06 2.59E-02 1.91E-02
75 Il (SP) 375 -331 -336 1339.6939 | 993.2655694 5 3.17E+06 2.54E-02 1.88E-02
76 Il (SP) 380 -336 -341 1311.2639 | 977.3001334 5 3.17E+06 2.48E-02 1.85E-02
77 Il (SP) 385 -341 -346 1283.6584 | 961.6470467 5 3.17E+06 2.43E-02 1.82E-02
78 Il (SP) 390 -346 -351 1256.8491 | 946.3005773 5 3.17E+06 2.38E-02 1.79E-02
79 Il (SP) 395 -351 -356 1230.8087 | 931.2550175 5 3.17E+06 2.33E-02 1.76E-02
80 Il (SP) 400 -356 -361 1205.5109 | 916.5046919 5 3.17E+06 2.28E-02 1.73E-02
81 Il (SP) 405 -361 -366 1180.9302 | 902.0439629 5 3.17E+06 2.24E-02 1.71E-02
82 Il (SP) 410 -366 -371 1157.0423 | 887.8672374 5 3.17E+06 2.19E-02 1.68E-02
83 Il (SP 415 -371 -376 1133.8235 | 873.9689715 5 3.17E+06 2.15E-02 1.65E-02
84 Il (SP 420 -376 -381 1111.2513 | 860.3436758 5 3.17E+06 2.10E-02 1.63E-02
85 Il (SP 425 -381 -386 1089.3038 | 846.9859196 5 3.17E+06 2.06E-02 1.60E-02
86 Il (SP 430 -386 -391 1067.9598 | 833.8903345 5 3.17E+06 2.02E-02 1.58E-02
87 Il (SP 435 -391 -396 1047.1993 | 821.0516186 5 3.17E+06 1.98E-02 1.55E-02
88 Il (SP 440 -396 -401 1027.0026 | 808.4645388 5 3.17E+06 1.94E-02 1.53E-02
89 Il (SP 445 -401 -406 1007.3511] 796.123934 5 3.17E+06 1.91E-02 1.51E-02
90 Il (SP 450 -406 -411 988.22652 | 784.0247172 5 3.17E+06 1.87E-02 1.48E-02
91 Il (SP 455 -411 -416 969.61161 | 772.1618777 5 3.17E+06 1.84E-02 1.46E-02
92 Il (SP 460 -416 -421 951.48955 | 760.5304828 5 3.17E+06 1.80E-02 1.44E-02
93 Il (SP 465 -421 -426 933.84423 | 749.1256789 5 3.17E+06 1.77E-02 1.42E-02
94 Il (SP 470 -426 -431 916.66009 | 737.942693 5 3.17E+06 1.74E-02 1.40E-02
95 Il (SP 475 -431 -436 899.9222 |726.9768338 5 3.17E+06 1.70E-02 1.38E-02
96 Il (SP 480 -436 -441 883.61613 | 716.2234918 5 3.17E+06 1.67E-02 1.36E-02
97 Il (SP 485 -441 -446 867.72802 | 705.6781402 5 3.17E+06 1.64E-02 1.34E-02
98 Il (SP 490 -446 -451 852.2445 | 695.3363354 5 3.17E+06 1.61E-02 1.32E-02
99 Il (SP 495 -451 -456 837.1527 |685.1937164 5 3.17E+06 1.58E-02 1.30E-02
100 11 (SP; 500 -456 -461 822.44023 | 675.2460055 5 3.17E+06 1.56E-02 1.28E-02
101 11 (SP; 505 -461 -466 808.09514 | 665.4890078 5 3.17E+06 1.53E-02 1.26E-02
102 11 (SP; 510 -466 -471 794.10592 | 655.9186109 5 3.17E+06 1.50E-02 1.24E-02
103 11 (SP; 515 -471 -476 780.46149 | 646.5307843 5 3.17E+06 1.48E-02 1.22E-02
104 11 (SP; 520 -476 -481 767.15114 | 637.3215792 5 3.17E+06 1.45E-02 1.21E-02
105 11 (SP; 525 -481 -486 754.16459 | 628.2871277 5 3.17E+06 1.43E-02 1.19E-02
106 11 (SP; 530 -486 -491 741.49189 | 619.4236417 5 3.17E+06 1.40E-02 1.17E-02
107 11 (SP; 535 -491 -496 729.12348 | 610.7274128 5 3.17E+06 1.38E-02 1.16E-02
108 11 (SP; 540 -496 -501 717.05012 | 602.1948108 5 3.17E+06 1.36E-02 1.14E-02
109 11 (SP; 545 -501 -506 705.26291 | 593.8222831 5 3.17E+06 1.33E-02 1.12E-02
110 11 (SP; 550 -506 -511 693.75326 | 585.6063535 5 3.17E+06 1.31E-02 1.11E-02
111 11 (SP; 555 -511 -516 682.51288 | 577.5436211 5 3.17E+06 1.29E-02 1.09E-02
112 11 (SP; 560 -516 -521 671.53378 | 569.6307595 5 3.17E+06 1.27E-02 1.08E-02
113 11 (SP; 565 -521 -526 660.80825 | 561.8645155 5 3.17E+06 1.25E-02 1.06E-02
114 11 (SP; 570 -526 -531 650.32885 | 554.2417077 5 3.17E+06 1.23E-02 1.05E-02
115 11 (SP; 575 -531 -536 640.08838 | 546.7592258 5 3.17E+06 1.21E-02 1.03E-02
116 11 (SP; 580 -536 -541 630.07991 | 539.4140289 5 3.17E+06 1.19E-02 1.02E-02
117 11 (SP; 585 -541 -546 620.29674 | 532.2031447 5 3.17E+06 1.17E-02 1.01E-02
118 11 (SP; 590 -546 -551 610.7324 | 525.1236678 5 3.17E+06 1.16E-02 .94E-0:

119 11 (SP; 595 -551 -556 601.38065 | 518.1727591 5 3.17E+06 1.14E-02 .81E-0:

120 11 (SP; 600 -556 -561 592.23545 | 511.3476439 5 3.17E+06 1.12E-02 .68E-0:

121 11 (SP; 605 -561 -566 583.29097 | 504.6456109 5 3.17E+06 1.10E-02 .55E-0:

122 Il (SP; 610 -566 -571 574.54156 | 498.064011 5 3.17E+06 1.09E-02 .43E-0:

123 111 (SP) 615 -571 -576 565.98179 | 491.6002561 5 3.17E+06 1.07E-02 .30E-0:

124 111 (SP) 620 -576 -581 557.6064 | 485.2518177 5 3.17E+06 1.06E-02 . 18E-0:

125 111 (SP) 625 -581 -586 549.41028 | 479.0162255 5 3.17E+06 1.04E-02 .07E-0:

126 111 (SP) 630 -586 -591 541.38852 | 472.8910668 5 3.17E+06 1.02E-02 . 95E-0:

9.13% total settlement 7.94 4.69

* below bottom of foundation

4/8/2010, 3:49 PM
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5.3.5 Vertical stress under circular loading
Radius R is 159.7
q= 5930
Z (Depth*) [Center Vertical Stress |Edge Vertical Stress
3.75 6108.148723 5684.594158
10 5977.454678 4508.259079
15 5963.405163 3940.830983
20 5953.309382 3632.86081
25 5941.282374 3435.730497
30 5925.3276 3294.678644
35 5904.375503 3185.603647
40 5877.73391 3096.375669
45 5844.942045 3020.260476
50 5805.719665 2953.232772
55 5759.942456 2892.74502
60 5707.62456 2837.110419
65 5648.90243 2785.170781
70 5584.018351 2736.107062
75 5513.303459 2689.325901
80 5437.160616 2644.388859
85 5356.047639 2600.966703
90 5270.461353 2558.808971
95 5180.922905 2517.723153
100 5087.964592 2477.560115
105 4992.11841 2438.203672
110 4893.906387 2399.562992
115 4793.832686 2361.566958
120 4692.377409 2324.159929
125 4589.991959 2287.298492
130 4487.095814 2250.948957
135 4384.074513 2215.085394
140 4281.2787 2179.688076
145 4179.024019 2144.742244
150 4077.591709 2110.237103
155 3977.22974 2076.165018
160 3878.154355 2042.520851
165 3780.551895 2009.301422
170 3684.580822 1976.505063
175 3590.373838 1944.131254
180 3498.040046 1912.180318
185 3407.667102 1880.653173
190 3319.323309 1849.551125
195 3233.059625 1818.875701
200 3148.911572 1788.628506
205 3066.901021 1758.811116
210 2987.037857 1729.424982
215 2909.321503 1700.471363
220 2833.742328 1671.951265
225 2760.282915 1643.8654
230 2688.919215 1616.214154
235 2619.621582 1588.997564
240 2552.355698 1562.215304
245 2487.083399 1535.86668
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250 2423.763406 1509.950621
255 2362.35197 1484.46569
260 2302.803437 1459.410087
265 2245.070745 1434.781658
270 2189.105858 1410.577911
275 2134.860133 1386.796024
280 2082.284651 1363.432869
285 2031.330485 1340.485024
290 1981.948941 1317.948791
295 1934.091754 1295.820216
300 1887.711256 1274.095109
305 1842.760516 1252.769059
310 1799.19345 1231.837454
315 1756.964917 1211.295503
320 1716.030792 1191.138248
325 1676.348023 1171.360586
330 1637.87467 1151.957282
335 1600.569942 1132.92299
340 1564.394212 1114.252265
345 1529.309027 1095.939578
350 1495.277117 1077.979331
355 1462.262386 1060.365871
360 1430.229904 1043.093502
365 1399.145897 1026.156496
370 1368.977724 1009.549104
375 1339.69386 993.2655694
380 1311.263875 977.3001334
385 1283.658403 961.6470467
390 1256.849122 946.3005773
395 1230.80872 931.2550175
400 1205.510872 916.5046919
405 1180.930208 902.0439629
410 1157.042282 887.8672374
415 1133.823547 873.9689715
420 1111.251323 860.3436758
425 1089.303765 846.9859196
430 1067.959841 833.8903345
435 1047.199295 821.0516186
440 1027.002628 808.4645388
445 1007.351064 796.123934
450 988.2265244 784.0247172
455 969.611606 772.1618777
460 951.4895512 760.5304828
465 933.8442258 749.1256789
470 916.6600942 737.942693
475 899.9221973 726.9768338
480 883.6161294 716.2234918
485 867.728017 705.6781402
490 852.2444984 695.3363354
495 837.1527031 685.1937164
500 822.4402328 675.2460055
505 808.0951429 665.4890078
510 794.1059244 655.9186109
515 780.4614869 646.5307843
520 767.1511422 637.3215792
525 754.1645881 628.2871277
530 741.4918933 619.4236417
535 729.1234827 610.7274128
540 717.0501238 602.1948108
545 705.2629122 593.8222831
550 693.7532599 585.6063535
555 682.5128818 577.5436211
560 671.5337845 569.6307595
565 660.8082545 561.8645155
570 650.3288476 554.2417077
575 640.0883778 546.7592258
580 630.079908 539.4140289
585 620.2967397 532.2031447
590 610.7324042 525.1236678
595 601.3806533 518.1727591
600 592.2354513 511.3476439
605 583.2909664 504.6456109
610 574.5415631 498.064011
615 565.9817949 491.6002561
620 557.6063966 485.2518177
625 549.4102779 479.0162255
630 541.3885165 472.8910668
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By__XS Date_10/16/2009
Chkd. By. Date.
5.3.6 Consolidation Settlement
Structure
Location B-304
BackFill Height (ft) 0
Type of Stress Diagram Rectangular
Original Ground Elev (ft, msl, 68
Bottom of Ftg. Elev (ft, msl) 41.50
Foundation Pressure (psf] 5930
Groundwater Elev (ft, msl) 41.50
CPT/Boring Profile B-304
Boring for Elastic Settlement  B-304
Mid-
Layer
Top Elev  Elev
Layer Soil Type (ftmsl) (ft msl)
1 SM 68 56
2 SM 41.50 36.5
3 SM 31.50 265
4 SM 21.50 16.25
5 SM 11.00 6
6 SM 1.00 -4
7 SM -9.00 -14
8 SM -19.00 -24
9 SM -29.00 -34
10 SM -39.00 -44
1" SM -49.00 -54
12 CL -59.00 64
13 CL -69.00 74
14 CL -79.00 -84
15 CL -89.00 -94
16 CL -99.00 -104
17 CL -109.00 -114
18 CL -119.00 -124
19 CL -129.00 -134
20 CL -139.00 -144
21 CL -149.00 -154
22 CL -159.00 -164
23 CL -169.00 -174
24 CL -179.00 -184
25 CL -189.00 -194
26 CL -199.00 -204
27 SM -209.00 -214
28 SM -219.00 -224
29 SM -229.00 -234
30 SM -239.00 -249
31 SM -259.00 -269
32 SM -279.00 -289
33 SM -299.00 -309
34 SM -319.00 -329
35 SM -339.00 -349
36 SM -359.00 -369
37 SM -379.00 -389
38 SM -399.00 -409
39 SM -419.00 -429
40 SM -439.00  -449
41 SM -459.00 -469
42 SM -479.00  -489
43 SM -499.00 -509
44 SM -519.00 -529
45 SM -539.00 -549
46 SM -559.00 -569
47 SM -579.00 -589

*Below bottom of foundation
** Cre=Cr/(1+€0) = 0.06 / (1+1.61)=0.02, Cce = Cc / (1+€0) = 0.947 / (1 + 1.61) = 0.36

Bottom Layer
Elev  Thick-
(ft msl) ness (ft)
44 24
31.50 10
21.50 10
11.00 10.5
1.00 10
-9.00 10
-19.00 10
-29.00 10
-39.00 10
-49.00 10
-59.00 10
69.00 10
-79.00 10
-89.00 10
-99.00 10
-109.00 10
-119.00 10
-129.00 10
-139.00 10
-149.00 10
-159.00 10
-169.00 10
-179.00 10
-189.00 10
-199.00 10
-209.00 10
-219.00 10
-229.00 10
-239.00 10
-259.00 20
-279.00 20
-299.00 20
-319.00 20
-339.00 20
-359.00 20
-379.00 20
-399.00 20
-419.00 20
-439.00 20
-459.00 20
-479.00 20
-499.00 20
-519.00 20
-5639.00 20
-659.00 20
-579.00 20
-599.00 20

Mid-
Layer
Depth

(ft)
12

315

415
51.75

62
72
82
92

102

112

122

132

142

152

162

172

182

192

202

212

222

232

242

252

262

272

282

292

302

317

337

357

377

397

417

437

457

477

497

517

537

557

577

597

617

637

657

Mid-
Layer
Depth*
(ft)
-14.5
5
15
2525
35.5
455
555
655
755
855
955
105.5
115.5
125.5
135.5
145.5
155.5
165.5
175.5
185.5
195.5
205.5
2155
2255
2355
245.5
255.5
265.5
275.5
290.5
310.5
330.5
350.5
370.5
390.5
410.5
430.5
450.5
470.5
490.5
510.5
530.5
550.5
570.5
590.5
610.5
630.5

O

Subject_Settlement Analysis on Nuclear Sheet No.___of___

Proj. No _09-4179

Bottom
Layer
Depth

(ft)
24
36.5
46.5
57
67
7
87
97
107
117
127
137
147
157
167
177
187
197
207
217
227
237
247
257
267
277
287
297
307
327
347
367
387
407
427
447
467
487
507
527
547
567
587
607
627
647
667

Layer
Unit
Weight
(pef)
122
122
122
122
123
123
123
123
123
123
123
104
104
104
104
104
104
104
104
104
104
104
104
104
104
104
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127

Initial Mid-

Layer Bottom
Effective Layer Eff.
Stress Stress
(psf) (psf)
1464 2928
3226 3524
3822 4120
4433 4746
5049 5352
5655 5958
6261 6564
6867 7170
7473 7776
8079 8382
8685 8988
9196 9404
9612 9820
10028 10236
10444 10652
10860 11068
11276 11484
11692 11900
12108 12316
12524 12732
12940 13148
13356 13564
13772 13980
14188 14396
14604 14812
15020 15228
15551 15874
16197 16520
16843 17166
17812 18458
19104 19750
20396 21042
21688 22334
22980 23626
24272 24918
25564 26210
26856 27502
28148 28794
29440 30086
30732 31378
32024 32670
33316 33962
34608 35254
35900 36546
37192 37838
38484 39130
39776 40422

OCR
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Consolidation Settlement

Acvdueto

foundation

(psf, corner
of

Pp (psf) rectangular)

0

ococooococooo

36783
38447
40111
41775
43439
45103
46767
48431
50095
51759
53423
55087
56751
58415
60079

CODO0O00O0O0O0O00O0OO0O0O0OO0O0OO

0.00
1482.49
1482.33
1481.72
1480.35
1478.03
1474.51
1469.61
1463.18
1455.11
1445.33
1433.82
1420.59
140568
1389.16
137113
1351.70
1331.00
1309.15
1286.32
126264
123824
121328
1187.88
116217
1136.25
1110.25
1084.26
1058.36
1019.86

969.52
920.68
873.64
828.61
785.70
744.97
706.42
670.04
635.74
603.47
573.14
544.64
517.88
492.75
469.16
447.02
426.22

Aov/
Initial
Stress
%
0
46
39
33
29
26
24
21
20
18
17
16
15
14
13
13
12
"
1"
10
10

SR A S ANNNNNOOWAAONO O N~ 0®®O O

Fine Grained Behaviol

o final
(psf)
1464
4708
5304
5915
6529
7133
7735
8336
8936
9534
10130
10630
11032
11433
11833
12231
12628
13023
13417
13810
14202
14594
14985
15376
15766
16156
16661
17281
17901
18832
20073
21316
22561
23808
25057
26309
27562
28818
30076
31335
32597
33860
35126
36393
37661
38931
40202

oV
average
(psf)
1464
3967
4563
5174
5789
6394
6998
7602
8204
8806
9407
9913
10322
10731
11138
11545
11952
12357
12762
13167
13571
13975
14378
14782
15185
15588
16106
16739
17372
18322
19589
20856
22125
23394
24665
25936
27209
28483
29758
31034
32310
33588
34867
36146
37426
38707
39989

0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02

0.36
0.36

0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36

0.36
0.36
0.36
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m Paul C. Rizzo Associates, Inc. 09-4179.02 F-31 O
ENGINEERS & CONSULTANTS

By__ XS Date_10/16/2009 Subject_Settlement Analysis on Nuclear Sheet No.___of___
Chkd. By. Date. Island — Calvert Cliffs Unit 3. Proj. No _09-4179
Cv 53139 ft"2/day

1913 ft"2/year

Maximum Type Time Factor T at Time X Settlement (mt) at Time X
Fine Grained Thickness
of Fine-
Recom-  Virgin Grained
press  Settle- Layer for drainag
Settle-  ment rate epath Time X (days) (1.0yrs) (5yrs) (15yrs)
ment(ft) () Layer cales (f) (1,2) = 10 20 30 60 360 1800 5400 10 20 30 60 360 1800 5400

1 0 0 0 0 0 0 0

2 0 0 0 0 0 0 0

3 0 0 0 0 0 0 0

4 0 0 0 0 0 0 0

5 0 0 0 0 0 0 0

6 0 0 0 0 0 0 0

7 0 0 0 0 0 0 0 0 0 0 0 0 0 0

8 0 0 0 0 0 0 0 0 0 0 0 0 0 0

9 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 0 0 0 0 0 0 0 0 0 0 0 0
0.013 12 150 2 0.00945 0.01889 0.02834 0.05668 0.34009 1.70044 5.10133 0.18008 0.25466 0.3119 0.44109 1.06683 16219 1.64192
0.012 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.011 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.011 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.010 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.010 17 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.009 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.009 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.008 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.008 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.008 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.007 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.007 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.007 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.006 26 0 0 0 0 0 0 0 0 0 0 0 0 0 0

27 0 0 0 0 0 0 0

28 0 0 0 0 0 0 0

29 0 0 0 0 0 0 0

30 0 0 0 0 0 0 0

31 0 0 0 0 0 0 0

32 0 0 0 0 0 0 0

33 0 0 0 0 0 0 0

34 0 0 0 0 0 0 0

35 0 0 0 0 0 0 0

36 0 0 0 0 0 0 0

37 0 0 0 0 0 0 0

38 0 0 0 0 0 0 0

39 0 0 0 0 0 0 0

40 0 0 0 0 0 0 0

41 0 0 0 0 0 0 0

42 0 0 0 0 0 0 0

43 0 0 0 0 0 0 0

44 0 0 0 0 0 0 0

45 0 0 0 0 0 0 0

46 0 0 0 0 0 0 0

47 0 0 0 0 0 0 0

Consolidation Settlement | 1.642 in
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By XS Date _ 10/16/09. Subject_ Settlement Analysis on Nuclear Sheet No. of .
Chkd. by . Date . Island — Calvert Cliffs Unit 3. Proj. No. 09-4179
6. Results:

1. Rebound due to excavation

Table 2: Rebound

Elastic Rebound (in) Consolidation Rebound (in) | Total Rebound (in)
Center 2.59 5.09 7.68
Corner / Edge 0.48 0.83 1.31

2. Settlement due to NI structure load (Net Load)

Table 3: Settlement due to NI net load (total structure load — excavated soil weight)

Settlement Summary

(inches) Center (B-301) Edge (304)
elastic settlement 7.91 2.93
consolidation settlement 5.16 1.64
Secondary settlement 0.00 0.00
Total settlement 13.08 4.57

The total maximum settlement at the center of the nuclear island is about 13 inches; the settlement at the edge
is about 5 inches; the maximum differential settlement is about 8 inches. The dewatering process does not
cause settlement. It should be noted that differential settlement is believed to be over conservative because
the method assumes a flexible foundation system.
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Attachment A

Stress Distribution Verification
Below the edge of circular load
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Verify the stress distribution by compare theoritical results with integration results
Since there is no close form solution for stress distribution under the edge of a ciucular load, an integration macro is writen to calculate the stress distribution.
The purpose of this calculation is to verify the program by comparing the theritical results with the program results.
Radius R is 159.7 ft, uniform loading of 5830 psf
Circular Loading Pattern

WxL=282.99 ft x 282.99 ft , uniform loading of 5830 psf
Loading Pattern

A2 of 4

Z (Depth*) | Theorical Resultes(center) [Integration Results (center) Z (Depth*) |Edge stress (from integration) Z (Depth*) Theorical Resultes(center)
3.75 0.999987 5829.92458 6005.144528 5 1457.49394 5.00 1457.49
10 0.999756 5828.577001 5876.654431 10 1457.451827 15.00 1457.34
15 0.999182 5825.232335 5862.841838 15 1457.337742 24.50 1456.80
20 0.998081 5818.813196 5852.916307 20 1457.116468 34.00 1455.64
25 0.996301 5808.432383 5841.092115 25 1456.753609 44.00 1453.51
30 0.993707 5793.311875 5825.406393 30 1456.215887 54.00 1450.25
35 0.990189 5772.799947 5804.807619 35 1455.471396 64.00 1445.64
40 0.985657 5746.382673 5778.615295 40 1454.489827 74.00 1439.55
45 0.98005 5713.689663 5746.376412 45 1453.242681 84.00 1431.86
50 0.973327 5674.494279 5707.815455 50 1451.703453 94.00 1422.51
55 0.965473 5628.708821 5662.810205 55 1449.847788 104.00 1411.45
60 0.956497 5576.375462 5611.374567 60 1447.653617 114.00 1398.69
65 0.946424 5517.653818 5553.642693 65 1445.101259 124.00 1384.28
70 0.935301 5452.8061 5489.85278 70 1442.173494 134.00 1368.27
75 0.923187 5382.180803 5420.330382 75 1438.855614 144.00 1350.76
80 0.910154 5306.195804 5345.471567 80 1435.135439 154.00 1331.85
85 0.896282 5225.321626 5265.72643 85 1431.003316 164.00 1311.68
90 0.881658 5140.065481 5181.583421 90 1426.452082 174.00 1290.36
95 0.866373 5050.956566 5093.554896 95 1421.477018 184.00 1268.05
100 0.85052 4958.53294 5002.164177 100 1416.075769 194.00 1244.88
105 0.83419 4863.330153 4907.934289 105 1410.248254 204.00 1221.00
110 0.817474 4765.87172 4811.378455 110 1403.996558 214.00 1196.53
115 0.800457 4666.661404 4712.992337 115 1397.324811 224.00 1171.62
120 0.783221 4566.177229 4613.247941 120 1390.239054 234.00 1146.37
125 0.765843 4464.86707 4512.58906 125 1382.747098 244.00 1120.92
130 0.748395 4363.14566 4411.428093 130 1374.858378 254.00 1095.37
135 0.730942 4261.392813 4310.144083 135 1366.583801 264.00 1069.81
140 0.713542 4159.95269 4209.081757 140 1357.93559 274.00 1044.33
145 0.696249 4059.133904 4108.551439 145 1348.927136 289.00 1006.43
150 0.67911 3959.210301 4008.829623 150 1339.572843 309.00 956.83
155 0.662165 3860.422265 3910.160099 155 1329.88798 329.00 908.69
160 0.645451 3762.978406 3812.755462 160 1319.888539 349.00 862.31
165 0.628998 3667.057507 3716.798912 165 1309.591093 369.00 817.88
170 0.612832 3572.810646 3622.446238 170 1299.012671 389.00 775.54
175 0.596975 3480.363397 3529.827904 175 1288.170628 409.00 735.33
180 0.581444 3389.818058 3439.051175 180 1277.082532 429.00 697.28
185 0.566253 3301.25584 3350.202227 185 1265.766054 449.00 661.35
190 0.551413 3214.738999 3263.348211 190 1254.23887 469.00 627.48
195 0.536932 3130.312864 3178.539227 195 1242.518571 489.00 595.61
200 0.522814 3048.007754 3095.810196 200 1230.622576 509.00 565.65
205 0.509064 2967.840765 3015.182623 205 1218.568064 529.00 537.49
210 0.495681 2889.817427 2936.666223 210 1206.371904 549.00 511.06
215 0.482664 2813.933223 2860.260432 215 1194.0506 569.00 486.24
220 0.470013 2740.174973 2785.95578 220 1181.620239 589.00 462.94
225 0.457722 2668.522093 2713.735142 225 1169.096448 609.00 441.07
230 0.445789 2598.947721 2643.574878 230 1156.494361 629.00 420.52
235 0.434206 2531.419737 2575.445838 235 1143.828587
240 0.422968 2465.901662 2509.314286 240 1131.113184
245 0.412067 2402.353461 2445.142701 245 1118.361646
250 0.401498 2340.732253 2382.890499 250 1105.586888
255 0.391251 2280.992936 2322.514669 255 1092.801233
260 0.381319 2223.088727 2263.970327 260 1080.016415
265 0.371693 2166.971643 2207.211205 265 1067.243572




Verify the stress distribution by compare theoritical results with inte:
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ration results

270 0.362366 2112.59291 2152.190076 270 1054.493254
275 0.353328 2059.903321 2098.859119 275 1041.775422
280 0.344572 2008.853539 2047.170238 280 1029.099463
285 0.336088 1959.394361 1997.075333 285 1016.474193
290 0.327869 1911.476934 1948.52653 290 1003.907878
295 0.319906 1865.052945 1901.476379 295 991.4082376
300 0.312191 1820.074771 1855.878014 300 978.9824687
305 0.304716 1776.495611 1811.685296 305 966.6372569
310 0.297473 1734.269586 1768.852919 310 954.3787948
315 0.290455 1693.351825 1727.336504 315 9422127998
320 0.283653 1653.698526 1687.092668 320 930.1445322
325 0.277061 1615.267009 1648.079085 325 918.1788132
330 0.270672 1578.015749 1610.254524 330 906.3200443
335 0.264478 1541.904403 1573.578881 335 894.5722254
340 0.258472 1506.893819 1538.013196 340 882.9389734
345 0.252649 1472.946049 1503.519667 345 871.423541

350 0.247002 1440.02434 1470.061651 350 860.0288348
355 0.241525 1408.093134 1437.603661 355 848.7574326
360 0.236212 1377.118047 1406.111356 360 837.6116019
365 0.231058 1347.065861 1375.551531 365 826.5933158
370 0.226056 1317.904496 1345.892096 370 815.7042707
375 0.221201 1289.602993 1317.102058 375 804.9459015
380 0.216489 1262.131485 1289.151499 380 794.3193975
385 0.211914 1235.461172 1262.01155 385 783.8257174
390 0.207472 1209.564291 1235.654364 390 773.4656038
395 0.203159 1184.41409 1210.053093 395 763.2395969
400 0.198968 1159.984794 1185.181853 400 753.1480477
405 0.194897 1136.251578 1161.015702 405 7431911312
410 0.190942 1113.190536 1137.530608 410 733.368858
415 0.187098 1090.778649 1114.70342 415 723.6810862
420 0.183361 1068.993756 1092.51184 420 714.1275324
425 0.179728 1047.814526 1070.934393 425 704.7077821
430 0.176196 1027.220426 1049.9504 430 695.4212998
435 0.17276 1007.191694 1029.539948 435 686.2674382
440 0.169418 987.7093088 1009.683866 440 677.2454477
445 0.166167 968.7549652 990.3636932 445 668.3544841
450 0.163004 950.311045 971.5616589 450 659.5936172
455 0.159925 932.3605922 953.2606514 455 650.9618383
460 0.156927 914.887287 935.4441963 460 642.4580669
465 0.15401 897.8754214 918.0964311 465 634.0811578
470 0.151168 881.3098758 901.2020825 470 625.8299073
475 0.148401 865.1760959 884.7464436 475 617.7030592
480 0.145705 849.46007 868.7153515 480 609.6993099
485 0.143079 834.1483087 853.0951668 485 601.8173144
490 0.140519 819.2278232 837.8727531 490 594.0556906
495 0.138025 804.686106 823.0354569 495 586.4130238
500 0.135594 790.511112 808.5710889 500 578.8878714
505 0.133223 776.6912395 794.4679061 505 571.4787668
510 0.130912 763.215313 780.7145934 510 564.1842225
515 0.128657 750.072566 767.3002477 515 557.0027346
520 0.126458 737.2526249 754.2143607 520 549.9327849
525 0.124313 724.7454932 741.4468041 525 542.9728449
530 0.12222 712.5415362 7289878141 530 536.1213778
535 0.120177 700.6314673 716.8279771 535 529.3768415
540 0.118183 689.0063332 704.9582161 540 522.7376908
545 0.116236 677.6575017 693.3697771 545 516.2023796
550 0.114336 666.5766479 682.0542167 550 509.7693632
555 0.11248 655.7557429 671.0033897 555 503.4370996
560 0.110667 645.1870414 660.2094374 560 497.2040518
565 0.108896 634.863071 649.6647764 565 491.068689
570 0.107166 624.7766213 639.3620879 570 485.0294882
575 0.105475 614.9207335 629.2943074 575 479.0849355
580 0.103823 605.2886905 619.4546145 580 473.2335273
585 0.102208 595.8740077 609.8364237 585 4674737713
590 0.10063 586.6704238 600.4333754 590 461.8041877
595 0.099086 577.6718921 591.2393269 595 456.2233097
600 0.097577 568.8725719 582.2483442 600 450.7296849
605 0.096101 560.2668213 573.4546937 605 445.3218755
610 0.094657 551.8491888 564.8528353 610 439.998459
615 0.093244 543.6144064 556.4374139 615 434.7580291
620 0.091862 535.5573822 548.2032533 620 429.599196
625 0.09051 527.6731943 540.1453491 625 424.5205866
630 0.089186 519.9570837 532.258862 630 419.5208455

A3 of 4
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Circular Load (Comparison purpose)
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Conslution:

It can be seen that integration results match with the theoritical results, and therefore th macro is reliable.
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) 7.3 INDUCED STRESSES BENEATH SHALLOW FOUNDAT‘ONS

The bearing Pressure from shallow foundations induces
in the underlying soils. We call this stress A0, because 1
the initial vertical stress: ‘

superimposcd on

a vertical compressive
t is the change in stress

Where:
ss due to 1oad from foundation

.= induced vertical sUe

Ao
Zy j :/{f(,,_. p&’;{) {!0 /Z / /QCI; I, = stress influence factor
’ q= bearing pressure along bottom of foundation
op = vertical effective stress at a depth D below the ground surface
in vertical stress caused by the applied str

erm reflects the reductionin

eflects the ncrease
Thus, Ac, reflects the

The g term I
load and the weight of the foundation,
stress caused by excavation of soil to
d is distributed across

sult of these tWO effects.
Immediately beneath the foundation, the applied loa
area of the foundation, SO I,=1 However, a8 the load propagates through the g;?
and [, decrease with depth, as_

spread over ait increasingly larger area, SO Ao,
Figure 7.2-
nesq’s Method

while the @35t
build the foundation.

Boussi
Boussinesq (188 induced stresses inane
jal due to an applied point load. Newmark (1935) then integrated the Boussi
to produce 2 solution for I; at 2 depth 7y beneath the corner ofa rectangular‘
width B and length L, as shown in Figure 7.3. This solution

equations:
B+ P+ < Bz

5) developed the classic solution for

v

+Sm“1’%’/
z?(BZ+L2+;§)+BZL2



Aj ’S Dide 10/5;/07

g

Lig

Figure 7.3 Newmark’s solution for in-
duced vertical stress beneath the comer of a

[ Y

rectangular footing. L
o where:
1 I, = strain influence factor at a point beneath the corner of a rectangular fouy
tion =
! B = width of the foundation
: = length of the foundation 2
zy= vertical distance from the bottom of the foundation to the point (always;
g = bearing pressure :
Notes:

1. The sin"! term must be expressed in radians.

2. Newmark’s solution is often presented as a single equation with a tan™' term,
that equation is incorrect when B” + L* + 77 < B’LYz}.

3. It is customary to use B as the shorter dimensian and L as the longer dimensiol
shown i Figure 7.3.

Example 7.1

A 1.2 m x 1.2 m square footing supports a column load of 250 kN. The bottom of this fo
: is 0.3 m below the ground surface, the groundwater table is at a great depth, and the
¢ weight of the soil is 19.0 kN/m®. Compute the induced vertical stress, Ag,, at a point |
' below the corner of this footing.

Solation
Unless stated otherwise, we can assume the top of this footing is essentially flush wi
ground surface.
o' =YD — u = (19.0kN/m*){03m) — 0 = 6 kPa
W, = (1.2 m}(1.2 m)(0.3 m)(23.6 kN/m*) = 10 kN
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Strain Influence Factor, fe

.t 0.2 o
0 i
-~ y/B= 0.5
L— \‘ PO -
t ; /8= 1.0
4
4
4
/’
3,
S ’
4
/
,l
’ L/B> 10
7
3 /
4
4
4
4 ;= Depth Below Bottom of Footing
Figure 7.14  Distribution of strain influ- ,’ A = Width of Footing
ence factor with depth under square and L, L = Length of Footing
Schmert- +

continuous footings (Adapted from
mann 1978: used with pcm\issiun of ASCE).

The peak value of the strain influence factor,

Where:

tions:

I, = peak strain influence factor
g = bearing pressure
o p = vertical cfective stress at a depth D belo
o', = initial vertical effective stress at

square and circular foundations (
D+B/?2 below the ground surface: for continuous footings

pute itata depth of D+B)

The exact value of

Square and circular foundations:

Forz;=0to Bf2:
For z,= B2 to 2B:

L,is:

w the ground surtace

depth of peak strain influence factor -

L/B = 1), compute ¢, at a depth ot
(L/B =101 s

1, atany given depth may be computed using the followiug

L =0.14+g/BX2, - 0.2)
[, =0.6671,2 - 4/B)

e e kil
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Continuous foundations (£L/B210)
NZe Le fo / ; /0 Forz, =0 to 8: I,=0.2 + /B, ~0.2) (7.21)
Abf //) D&’ C ’ For ;=B to 48 I,=0.3331 (4 - 2,/B) (7.2 .
Rectangular foundations (1 < 1/8 < [0): :
L=1,+0101, ~ 1 )XL/B-1) (7.23)
Where:
% = depth from bottom of foundation to midpoint of layer ‘fl

/. = strain influence factor
1. = 1, for a continuous foundation
1., = peak [, from Equation 7.18

; 1, = I, for a square foundation 2 ()

I'ie procedure for computing /, beneath rectangular foundations requires computation of Y
I, for each layer using the equations for square foundations (based on the L., for square ‘
foundations) and the 7, for cach layer using the cquations for continuous foundations

thased on the /,, for continuous foundations), then combining them using Equation 7.23.

Schmertmann’s method also includes empirical corrections for the depth of embed-

T A v e

ment, secondary creep in the soil, and footing shape. These are implemented through the
L Lictors Cy, Gy, and Cy:
: o'y,
8 ¢, =1 ~05 (-~-~5 - ) (7.24) P
4 q Iy E
C, =1 F02log (—L) (7.25) o
. ) 0.1 ' o
B tC‘ =103 -003L/B =073 (7.26) :
Where: ‘f
& = settlement of footing lﬁ
C, = depth factor m
: C, = sccondary creep factor (see discussion in Section 7.8) :
[ C, = shape factor = | for square and circular foundations
s ¢ = beuring pressure
a.p = clfective vertical stress at a depth D below the ground surface
L I = influence factor at midpoint of soil layer
: H = thickness of soil layer
E, = cquivalent modulus of clasticity in soil layer

1 = time since application of load (yr) (¢£20.1 yr)
B8 = foundation width
L = foundation length
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These formulas may be used with any consistent set of units, except that r must be
pressed in years. If no time is given, use 1 = 50 yr (C, = 1.54).

settlement, §:

The Schmertmann method uses the following procedure:

=

Example 7.6
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Chapter 7 Shallow Foundations—Settiesssi

Finally, this information is combined using the following formula to compute

TH
&=C GG -0l ZT (7

B

Analysis Procedure

Perform appropriate in-situ tests to define the subsurface conditions.
Consider the soil from the base of the foundation to the depth of influence be
the base. This depth ranges from 2B for square footings or mats to 4B for
tinuous footings. Divide this zone into layers and assign a representative E, v
to each layer. The required number of layers and the thickness of each layer d
on the variations in the E vs. depth profile. Typically 5 to 10 layers are appes
priate.

Compute the peak strain influence factor, /.. using Equation 7.18.

Compute the strain influence factor, /,. at the midpoint of each layer. This fa
varies with depth as shown in Figure 7.14, but is most easily computed using et
tions 7.19 to 7.23.

Compute the correction factors, C,, C,, and C,, using Equations 7.24 (o 7.26.
Compute the settlement using Equation 7.27.

The results of a CPT sounding performed at McDonald's Farm near Vancouver, British
lumbia, are shown in Figure 7.15. The soils at this site consist of young. normally conws:
dated sands with some interbedded silts. The groundwater table is at a depth of 2.0 m bes
the ground surface.

A 375 kN/m load is to be supported on a 2.5 m x 30 m footing to be founded at a deph
of 2.0 m in this soil. Use Schmertmann’s method to compute the settlement of this footig
soon after construction and the settlement 50 years after construction.

Solution

Use E, =254,
I kPa = 0.01020 kg/emy’
Depth of influence =D+ 4B =20+ 4(2.5)=12.0m



Table 6. Summary of elastic modulus for static analysis {high strains)
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By: ATG Date:8/4/2009 Project No.: 09-4179.01
Checked By: ¢ o~ 7 -~ Subject: Consolidation Testing Calvert Cliffs NPP Unit 2
s Table A.3. Consclidation Test Results - Unit 3
Area Boring Depth {ft) Soif Layer Recompression | Compression initial Preconsolidation OCR
k Ratio Ratio Void Pressure
From | To Ratio {ss)
Unit 3 B-301A 60 62 Layer 1 0.006 0.043 0,628 150 4.5
Unit 3 B-314 128 | 155 Layer 1 0.011 0.219 0.86 115 22.6
Urit 3 B8-315 235 1 255 Layer 1 0.012 0.319 0.52 101 2.8
Minimum 0.006 3.043 0.63 10.1 2.8
Maximum 0.012 0.31% 0.92 15.0 2.6
Average G.010 0.194 .80 12.2 10.0
Standard Deviation 0.003 3.140 0.15 2.5 ile
Unit 3 B8-221 7351 755 Laver 2 0.003 0,11 (3.706 118 4.7
Unit 3 B-328 615 | 655 Layer 2 0.003 {106 0.9 2.1 1.0
Minimum 0.003 0.108 0.71 2.1 1.0
Maximum 0.003 0.110 0.90 11.8 4.7
Average 0.003 0.108 0.80 7.0 2.8
Standard Deviation 0.000 0.003 .14 6.9 2.6
Unit 3 B-301A | 308 310 Nanjemoy Sand 0.023 0.264 0.72 14.6 1.9
Unit 3 B-3014 | 328 § 330 Nanjemoy Sand 0021 G417 0.852 14.6 1.8
Unit 3 B-301A | 338 | 340 Nanjemoy Sand 0.092 .505 1421 16.4 1.9
Minimum 0.021 0.264 0.73 14.6 1.8
Maximum 0.092 0.905 1.42 186.4 1.9
Average 0.045 0.529 1.00 15.2 1.9
Standard Deviation 0.040 0.335 0.37 1.0 0.1
Unit 3 B-316 435 1 455 Stratum a (1.033 0518 0.94 10.0 4.3
Unit 3 B-319 435 | 452 Stratum a 0.024 0.505 0.82 12.0 7.
Unit 3 B-321 235 | 255 Stratum a 0.017 0.621 1.03 175 15.4
Unit 3 B-333 28.5 | 305 Stratum a 0.043 0.681 1.15 5.6 8.2
Unit 3 B-333 385 | 405 Stratum a 0.017 0.505 1.1 14.8 10.3
Unit 3 B-334 235 1 255 Stratum a 0.036 ¢.522 1.12 5.6 5.5
Unit 3 B-334 335 1 348 Straturn a 0.013 0.462 1.06 6.3 4.9
Minirmum 0.013 0.462 0.82 5.6 4.9
Maximum 0.043 0.681 1.15 17.5 15.4
Average 0.026 0.545 1.03 10.8 8.1
Standard Deviation 0.011 0.077 0.12 4.3 3.8
Unit 3 B-301 | 1585 155.6| Stratum c- Clay/Silt C.01 0.485 1.01 20.0 4.5
Unit 3 B-301 | 16351 165 | Stratum o Clay/Silt 0.034 1.276 1.82 16.0 3.5
Unit 3 8-301A | 198 | 200 | Stratum c- Clay/Silt G.078 1.415 1.767 19.1 3.6
Unit 3 B-301A | 238 240 | Stratum ¢- Clay/Silt 0.041 0.657 1.278 15.0 2.4
Unit 3 B-301A | 258 260 | Stratum c- Clay/Silt 0.169 0.743 1.484 i5.6 2.4
Unit 3 B-301A | 268 | 270 | Stratum ¢ Clay/Silt 0.106 1.229 2.06 16.0 2.3
Unit 3 B8-301A | 278 280 | Stratum c- Clay/Silt 0.1 1.244 2.413 15.0 2.1
Unit 2 B-301A | 288 290 | Stratum c- Clay/Siit 0.064 0.793 1.461 156 2.2
Unit 3 B-301A | 298 | 300 | Stratum c- Clay/Silt 0.07 1.725 2.332 21.2 2.8
Unit 3 B8-313 §3.5 | 94.7 | Stratum c- Clay/Silt 0.01 0.345 1.07 16.0 5.7
Unit 3 B-327 1113511155 Stratum o Clay/Silt 0.007 0.874 1.34 20.6 5.0
Unit 3 B-344 204 206 | Stratum ¢ Clay/Silt 0,028 0.427 1.044 131 2.4
Unit 3 B-344 [221.5]2235| Stratum c- Clay/Silt 0.073 {.883 1.434 20.0 35
Unit 3 B-344 |241.5]243,5] Stratum ¢- Clay/Silt 0.083 1.242 2.079 16.0 2.6
Uit 3 B-328 1123.5]125.5] Stratum c- Clay/Sift 0.021 0.867 1.54 10.7 3.0
Minimum 0.007 0.345 1.01 10.7 2.1
Maximum 0.169 1.725 2.41 21.2 5.7
Average 0.060 0.947 1.51 16.7 3.2
Standard Deviation 0.045 0.396 0.45 2.9 1.1
B-3014& | 218 220 Stratum ¢ - Sand 0.025 0.365 1.01% 14.0 2.4
B-204 985 995 Stratum ¢ - Sand 0.005 0.512 103 0.9 7.6
B-304 1138511383 Stratum ¢ - Sand 0.005 0,278 .95 16.0 4.4
B-313 1123511243 0.003 0.405 .58 FERY) £.5
Uit 4 B-344 5 1BL.5] 1835 - 80132 8,219 8,759 12.1 2.5
Minimum 0.003 0.219 0,80 121 Z.4
Maximum 0,025 0.512 1.03 23.0 ER
Average 0010 #.356 8.86 17.2 4.7
Standard Deviation 0.008 0.113 6.08 4.6 2.4
Unit 3 B8-219 | 315 35% Terrace Sardd 0.008 (.369 .85 5.7 %
Minimum
Maximum 0.00% 0.369 0.85 57 4.2
Average
Standard Deviation
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FIGURE I

Formulas for Stresses In Semi-Infinite Clastic Foundation
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