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Figure 5

Project Name : 2820 Sycamore Ave, Glendale
Project No. : W1582-06-01

Boring : 1

EMPIRICAL ESTIMATION OF LIQUEFACTION POTENTIAL
DESIGN EARTHQUAKE

NCEER (1996) METHOD By Thomas F. Blake (1994-1996)
EARTHQUAKE INFORMATION: ENERGY & ROD CORRECTIONS:
Earthquake Magnitude: 6.91 Energy Correction (CE) for N60: 1.25
Peak Horiz. Acceleration PGAM (g): 0.932 Rod Len.Corr.(CR)(0-no or 1-yes): 1.0
2/3 PGAM (g): 0.622 Bore Dia. Corr. (CB): 1.00
Calculated Mag.Wtg.Factor: 0.815 Sampler Corr. (CS): 1.20
Historic High Groundwater: 30.0 Use Ksigma (0 or 1): 1.0
Groundwater Depth During Exploration: 100.0

LIQUEFACTION CALCULATIONS:
Unit Wt. Water (pcf): 62.4

Depth to Total Unit Water FIELD Depth of Liq.Sus. -200 Est. Dr CN Corrected Eff. Unit Resist. rd Induced Liquefac.
Base (ft) Wt. (pcf) (0 or 1) SPT (N) SPT (ft) (0 or 1) (%) (%) Factor (N1)60 Wt. (psf) CRR Factor CSR Safe.Fact.

1.0 113.7 0 7.0 2.5 1 62 1.700 13.4 113.7 0.146 0.998 0.328 --
2.0 113.7 0 7.0 2.5 1 62 1.700 13.4 113.7 0.146 0.993 0.327 --
3.5 113.7 0 7.0 2.5 1 62 1.700 13.4 113.7 0.146 0.987 0.325 --
4.0 122.0 0 5.0 5.0 1 15 49 1.700 12.0 122.0 0.131 0.983 0.324 --
5.0 122.0 0 5.0 5.0 1 15 49 1.700 12.0 122.0 0.131 0.979 0.322 --
6.0 122.0 0 5.0 5.0 1 15 49 1.700 12.0 122.0 0.131 0.975 0.321 --
7.0 122.0 0 5.0 5.0 1 15 49 1.648 11.7 122.0 0.128 0.970 0.319 --
8.0 122.0 0 5.0 5.0 1 15 49 1.531 11.0 122.0 0.120 0.966 0.318 --
9.0 122.0 0 5.0 5.0 1 15 49 1.436 10.5 122.0 0.115 0.961 0.316 --

10.0 122.0 0 9.0 10.0 1 15 59 1.357 16.0 122.0 0.174 0.957 0.315 --
11.0 122.0 0 9.0 10.0 1 15 59 1.289 15.3 122.0 0.167 0.952 0.313 --
12.0 109.0 0 12.0 12.5 1 66 1.234 16.7 109.0 0.181 0.947 0.312 --
13.5 109.0 0 12.0 12.5 1 66 1.177 15.9 109.0 0.173 0.942 0.310 --
14.0 109.0 0 7.0 15.0 1 21 48 1.156 13.5 109.0 0.148 0.937 0.309 --
15.0 109.0 0 7.0 15.0 1 21 48 1.109 13.1 109.0 0.143 0.934 0.307 --
16.0 109.0 0 7.0 15.0 1 21 48 1.075 12.8 109.0 0.140 0.929 0.306 --
17.5 109.0 0 7.0 15.0 1 21 48 1.036 12.5 109.0 0.137 0.923 0.304 --
18.0 122.4 0 25.0 20.0 1 8 84 1.021 34.9 122.4 Infin. 0.919 0.302 --
19.0 122.4 0 25.0 20.0 1 8 84 0.984 33.7 122.4 Infin. 0.915 0.301 --
20.0 122.4 0 25.0 20.0 1 8 84 0.957 32.8 122.4 Infin. 0.911 0.300 --
21.0 122.4 0 25.0 20.0 1 8 84 0.933 32.0 122.4 Infin. 0.906 0.298 --
22.0 117.0 0 25.0 20.0 1 8 84 0.910 31.2 117.0 Infin. 0.902 0.297 --
23.0 117.0 0 25.0 20.0 1 8 84 0.890 30.5 117.0 Infin. 0.897 0.295 --
24.5 117.0 0 25.0 20.0 1 8 84 0.866 29.7 117.0 0.436 0.891 0.293 --
25.0 117.0 0 15.0 25.0 1 18 61 0.857 21.5 117.0 0.226 0.887 0.292 --
26.0 117.0 0 15.0 25.0 1 18 61 0.836 21.0 117.0 0.220 0.883 0.291 --
27.0 117.0 0 15.0 25.0 1 18 61 0.820 20.7 117.0 0.217 0.879 0.289 --
28.0 117.7 0 29.0 30.0 1 17 80 0.805 37.7 117.7 Infin. 0.874 0.288 --
29.0 117.7 0 29.0 30.0 1 17 80 0.791 37.1 117.7 Infin. 0.870 0.286 --
30.0 117.7 1 29.0 30.0 1 17 80 0.777 36.5 55.3 Infin. 0.865 0.287 Non-Liq.
31.0 117.7 1 29.0 30.0 1 17 80 0.764 36.0 55.3 Infin. 0.861 0.291 Non-Liq.
32.0 120.0 1 50.0 34.0 1 13 103 0.752 58.3 57.6 Infin. 0.856 0.294 Non-Liq.
33.0 120.0 1 50.0 34.0 1 13 103 0.740 57.5 57.6 Infin. 0.851 0.297 Non-Liq.
34.0 120.0 1 50.0 34.0 1 13 103 0.729 56.6 57.6 Infin. 0.847 0.300 Non-Liq.
35.0 120.0 1 50.0 34.0 1 13 103 0.718 55.8 57.6 Infin. 0.842 0.303 Non-Liq.
36.0 122.6 1 50.0 34.0 1 13 103 0.707 55.0 60.2 Infin. 0.838 0.305 Non-Liq.
37.0 122.6 1 50.0 34.0 1 13 103 0.697 54.2 60.2 Infin. 0.833 0.308 Non-Liq.
38.0 122.6 1 50.0 34.0 1 13 103 0.687 53.5 60.2 Infin. 0.829 0.310 Non-Liq.
39.0 122.6 1 50.0 39.0 1 20 101 0.678 54.4 60.2 Infin. 0.824 0.312 Non-Liq.
40.0 122.6 1 50.0 39.0 1 20 101 0.669 53.8 60.2 Infin. 0.819 0.314 Non-Liq.
41.0 122.6 1 50.0 39.0 1 20 101 0.660 53.1 60.2 Infin. 0.815 0.316 Non-Liq.
42.0 122.6 1 50.0 39.0 1 20 101 0.652 52.5 60.2 Infin. 0.810 0.317 Non-Liq.
43.0 122.6 1 50.0 39.0 1 20 101 0.644 51.9 60.2 Infin. 0.806 0.319 Non-Liq.
44.0 122.6 1 50.0 39.0 1 20 101 0.636 51.3 60.2 Infin. 0.801 0.320 Non-Liq.
45.0 122.6 1 50.0 39.0 1 20 101 0.629 50.8 60.2 Infin. 0.797 0.321 Non-Liq.
46.0 122.6 1 50.0 39.0 1 20 101 0.622 50.2 60.2 Infin. 0.792 0.322 Non-Liq.
47.0 122.6 1 50.0 39.0 1 20 101 0.615 49.7 60.2 Infin. 0.787 0.323 Non-Liq.
48.0 122.6 1 50.0 39.0 1 20 101 0.608 49.2 60.2 Infin. 0.783 0.324 Non-Liq.
49.0 122.6 1 50.0 39.0 1 20 101 0.602 48.7 60.2 Infin. 0.778 0.325 Non-Liq.
50.0 122.6 1 50.0 39.0 1 20 101 0.595 48.2 60.2 Infin. 0.774 0.325 Non-Liq.
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Figure 6

Project Name : 2820 Sycamore Ave, Glendale
Project No. : W1582-06-01

Boring : 1

NCEER (1996) METHOD
EARTHQUAKE INFORMATION:
Earthquake Magnitude: 6.91
PGAM (g): 0.932
2/3 PGAM (g): 0.62
Calculated Mag.Wtg.Factor: 0.815
Historic High Groundwater: 30.0
Groundwater @ Exploration: 100.0

DEPTH BLOW WET TOTAL EFFECT REL. ADJUST LIQUEFACTION Volumetric EQ.
TO COUNT DENSITY STRESS STRESS DEN. BLOWS SAFETY Strain SETTLE.

BASE N (PCF) O (TSF) O' (TSF) Dr (%) (N1)60 Tav/σ'o FACTOR [e15}  (%) Pe (in.)
1.0 7 113.7 0.028 0.028 62 13 0.404 -- 0.00 0.00
2.0 7 113.7 0.085 0.085 62 13 0.404 -- 0.00 0.00
3.5 7 113.7 0.156 0.156 62 13 0.404 -- 0.00 0.00
4.0 5 122.0 0.186 0.186 49 12 0.404 -- 0.00 0.00
5.0 5 122.0 0.262 0.262 49 12 0.404 -- 0.00 0.00
6.0 5 122.0 0.323 0.323 49 12 0.404 -- 0.00 0.00
7.0 5 122.0 0.384 0.384 49 12 0.404 -- 0.00 0.00
8.0 5 122.0 0.445 0.445 49 11 0.404 -- 0.00 0.00
9.0 5 122.0 0.506 0.506 49 10 0.404 -- 0.00 0.00
10.0 9 122.0 0.567 0.567 59 16 0.404 -- 0.00 0.00
11.0 9 122.0 0.628 0.628 59 15 0.404 -- 0.00 0.00
12.0 12 109.0 0.686 0.686 66 17 0.404 -- 0.00 0.00
13.5 12 109.0 0.754 0.754 66 16 0.404 -- 0.00 0.00
14.0 7 109.0 0.781 0.781 48 14 0.404 -- 0.00 0.00
15.0 7 109.0 0.850 0.850 48 13 0.404 -- 0.00 0.00
16.0 7 109.0 0.904 0.904 48 13 0.404 -- 0.00 0.00
17.5 7 109.0 0.972 0.972 48 13 0.404 -- 0.00 0.00
18.0 25 122.4 1.001 1.001 84 35 0.404 -- 0.00 0.00
19.0 25 122.4 1.078 1.078 84 34 0.404 -- 0.00 0.00
20.0 25 122.4 1.139 1.139 84 33 0.404 -- 0.00 0.00
21.0 25 122.4 1.200 1.200 84 32 0.404 -- 0.00 0.00
22.0 25 117.0 1.260 1.260 84 31 0.404 -- 0.00 0.00
23.0 25 117.0 1.318 1.318 84 31 0.404 -- 0.00 0.00
24.5 25 117.0 1.391 1.391 84 30 0.404 -- 0.00 0.00
25.0 15 117.0 1.421 1.421 61 21 0.404 -- 0.00 0.00
26.0 15 117.0 1.494 1.494 61 21 0.404 -- 0.00 0.00
27.0 15 117.0 1.552 1.552 61 21 0.404 -- 0.00 0.00
28.0 29 117.7 1.611 1.611 80 38 0.404 -- 0.00 0.00
29.0 29 117.7 1.670 1.670 80 37 0.404 -- 0.00 0.00
30.0 29 117.7 1.729 1.713 80 37 0.408 Non-Liq. 0.00 0.00
31.0 29 117.7 1.788 1.741 80 36 0.415 Non-Liq. 0.00 0.00
32.0 50 120.0 1.847 1.769 103 58 0.422 Non-Liq. 0.00 0.00
33.0 50 120.0 1.907 1.798 103 57 0.429 Non-Liq. 0.00 0.00
34.0 50 120.0 1.967 1.827 103 57 0.435 Non-Liq. 0.00 0.00
35.0 50 120.0 2.027 1.855 103 56 0.441 Non-Liq. 0.00 0.00
36.0 50 122.6 2.088 1.885 103 55 0.448 Non-Liq. 0.00 0.00
37.0 50 122.6 2.149 1.915 103 54 0.453 Non-Liq. 0.00 0.00
38.0 50 122.6 2.210 1.945 103 54 0.459 Non-Liq. 0.00 0.00
39.0 50 122.6 2.272 1.975 101 54 0.465 Non-Liq. 0.00 0.00
40.0 50 122.6 2.333 2.005 101 54 0.470 Non-Liq. 0.00 0.00
41.0 50 122.6 2.394 2.035 101 53 0.475 Non-Liq. 0.00 0.00
42.0 50 122.6 2.455 2.065 101 52 0.480 Non-Liq. 0.00 0.00
43.0 50 122.6 2.517 2.095 101 52 0.485 Non-Liq. 0.00 0.00
44.0 50 122.6 2.578 2.126 101 51 0.490 Non-Liq. 0.00 0.00
45.0 50 122.6 2.639 2.156 101 51 0.495 Non-Liq. 0.00 0.00
46.0 50 122.6 2.701 2.186 101 50 0.499 Non-Liq. 0.00 0.00
47.0 50 122.6 2.762 2.216 101 50 0.504 Non-Liq. 0.00 0.00
48.0 50 122.6 2.823 2.246 101 49 0.508 Non-Liq. 0.00 0.00
49.0 50 122.6 2.884 2.276 101 49 0.512 Non-Liq. 0.00 0.00
50.0 50 122.6 2.946 2.306 101 48 0.516 Non-Liq. 0.00 0.00

TOTAL SETTLEMENT = 0.0 INCHES

(SATURATED SAND AT INITIAL LIQUEFACTION CONDITION)
DESIGN EARTHQUAKE

LIQUEFACTION SETTLEMENT ANALYSIS
GEOCON 
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Figure 7

Project Name : 2820 Sycamore Ave, Glendale
Project No. : W1582-06-01

Boring : 4

EMPIRICAL ESTIMATION OF LIQUEFACTION POTENTIAL
DESIGN EARTHQUAKE

NCEER (1996) METHOD By Thomas F. Blake (1994-1996)
EARTHQUAKE INFORMATION: ENERGY & ROD CORRECTIONS:
Earthquake Magnitude: 6.91 Energy Correction (CE) for N60: 1.25
Peak Horiz. Acceleration PGAM (g): 0.932 Rod Len.Corr.(CR)(0-no or 1-yes): 1.0
2/3 PGAM (g): 0.622 Bore Dia. Corr. (CB): 1.00
Calculated Mag.Wtg.Factor: 0.815 Sampler Corr. (CS): 1.20
Historic High Groundwater: 30.0 Use Ksigma (0 or 1): 1.0
Groundwater Depth During Exploration: 100.0

LIQUEFACTION CALCULATIONS:
Unit Wt. Water (pcf): 62.4

Depth to Total Unit Water FIELD Depth of Liq.Sus. -200 Est. Dr CN Corrected Eff. Unit Resist. rd Induced Liquefac.
Base (ft) Wt. (pcf) (0 or 1) SPT (N) SPT (ft) (0 or 1) (%) (%) Factor (N1)60 Wt. (psf) CRR Factor CSR Safe.Fact.

1.0 110.4 0 20.0 2.5 1 103 1.700 38.3 110.4 Infin. 0.998 0.328 --
2.0 110.4 0 20.0 2.5 1 103 1.700 38.3 110.4 Infin. 0.993 0.327 --
3.0 110.4 0 20.0 2.5 1 103 1.700 38.3 110.4 Infin. 0.989 0.325 --
4.5 110.4 0 20.0 2.5 1 103 1.700 38.3 110.4 Infin. 0.983 0.324 --
5.0 115.3 0 21.0 5.0 1 5 101 1.700 40.2 115.3 Infin. 0.978 0.322 --
6.0 115.3 0 21.0 5.0 1 5 101 1.700 40.2 115.3 Infin. 0.975 0.321 --
7.0 115.3 0 21.0 5.0 1 5 101 1.691 40.0 115.3 Infin. 0.970 0.319 --
8.0 115.3 0 24.0 10.0 1 5 97 1.572 42.5 115.3 Infin. 0.966 0.318 --
9.0 115.3 0 24.0 10.0 1 5 97 1.474 39.9 115.3 Infin. 0.961 0.316 --

10.0 115.3 0 24.0 10.0 1 5 97 1.393 37.6 115.3 Infin. 0.957 0.315 --
11.0 115.3 0 24.0 10.0 1 5 97 1.324 35.7 115.3 Infin. 0.952 0.313 --
12.0 82.9 0 24.0 10.0 1 5 97 1.272 34.3 82.9 Infin. 0.947 0.312 --
13.0 82.9 0 24.0 10.0 1 5 97 1.233 33.3 82.9 Infin. 0.943 0.310 --
14.0 82.9 0 24.0 10.0 1 5 97 1.197 32.3 82.9 Infin. 0.938 0.309 --
15.0 129.3 0 10.0 15.0 1 11 58 1.156 15.4 129.3 0.167 0.934 0.307 --
16.0 129.3 0 10.0 15.0 1 11 58 1.111 14.8 129.3 0.162 0.929 0.306 --
17.0 129.3 0 55.0 20.0 1 11 126 1.071 80.4 129.3 Infin. 0.925 0.304 --
18.0 129.3 0 55.0 20.0 1 11 126 1.035 77.8 129.3 Infin. 0.920 0.303 --
19.0 129.3 0 55.0 20.0 1 11 126 1.002 75.4 129.3 Infin. 0.915 0.301 --
20.0 129.3 0 55.0 20.0 1 8 126 0.972 72.5 129.3 Infin. 0.911 0.300 --
21.0 129.3 0 55.0 20.0 1 8 126 0.945 70.5 129.3 Infin. 0.906 0.298 --
22.0 129.9 0 17.6 22.5 1 0 68 0.920 22.5 129.9 0.242 0.902 0.297 --
23.0 129.9 0 17.6 22.5 1 0 68 0.897 22.0 129.9 0.235 0.897 0.295 --
24.0 129.9 0 17.6 22.5 1 0 68 0.875 21.4 129.9 0.228 0.893 0.294 --
25.0 143.6 0 17.0 25.0 1 18 65 0.854 23.7 143.6 0.254 0.888 0.292 --
26.0 143.6 0 17.0 25.0 1 18 65 0.833 23.2 143.6 0.247 0.883 0.291 --
27.0 143.6 0 28.0 30.0 1 18 78 0.814 37.1 143.6 Infin. 0.879 0.289 --
28.0 143.6 0 28.0 30.0 1 18 78 0.796 36.3 143.6 Infin. 0.874 0.288 --
29.0 143.6 0 28.0 30.0 1 18 78 0.779 35.6 143.6 Infin. 0.870 0.286 --
30.0 143.6 1 28.0 30.0 1 16 78 0.763 34.6 81.2 Infin. 0.865 0.287 Non-Liq.
31.0 143.6 1 28.0 30.0 1 16 78 0.749 33.9 81.2 Infin. 0.861 0.291 Non-Liq.
32.0 130.4 1 28.0 30.0 1 16 78 0.735 33.4 68.0 Infin. 0.856 0.294 Non-Liq.
33.0 130.4 1 28.0 30.0 1 16 78 0.723 32.9 68.0 Infin. 0.851 0.297 Non-Liq.
34.0 130.4 1 28.0 30.0 1 16 78 0.712 32.4 68.0 Infin. 0.847 0.299 Non-Liq.
35.0 130.4 1 26.0 35.0 1 6 73 0.701 27.7 68.0 0.308 0.842 0.302 1.02
36.0 130.4 1 26.0 35.0 1 6 73 0.690 27.2 68.0 0.298 0.838 0.304 0.98
37.0 124.6 1 26.0 35.0 1 6 73 0.680 26.9 62.2 0.290 0.833 0.306 0.95
38.0 124.6 1 50.0 38.5 1 29 99 0.671 56.0 62.2 Infin. 0.829 0.308 Non-Liq.
39.0 124.6 1 50.0 38.5 1 29 99 0.662 55.3 62.2 Infin. 0.824 0.310 Non-Liq.
40.0 124.6 1 50.0 38.5 1 29 99 0.654 54.7 62.2 Infin. 0.819 0.312 Non-Liq.
41.0 124.6 1 50.0 38.5 1 29 99 0.646 54.1 62.2 Infin. 0.815 0.313 Non-Liq.
42.0 124.6 1 50.0 38.5 1 29 99 0.638 53.5 62.2 Infin. 0.810 0.315 Non-Liq.
43.0 124.6 1 50.0 38.5 1 29 99 0.630 52.9 62.2 Infin. 0.806 0.316 Non-Liq.
44.0 124.6 1 50.0 38.5 1 29 99 0.623 52.4 62.2 Infin. 0.801 0.317 Non-Liq.
45.0 124.6 1 50.0 38.5 1 29 99 0.616 51.8 62.2 Infin. 0.797 0.318 Non-Liq.
46.0 124.6 1 50.0 38.5 1 29 99 0.609 51.3 62.2 Infin. 0.792 0.319 Non-Liq.
47.0 124.6 1 50.0 38.5 1 29 99 0.602 50.8 62.2 Infin. 0.787 0.320 Non-Liq.
48.0 124.6 1 50.0 38.5 1 29 99 0.596 50.4 62.2 Infin. 0.783 0.321 Non-Liq.
49.0 124.6 1 50.0 38.5 1 29 99 0.590 49.9 62.2 Infin. 0.778 0.321 Non-Liq.
50.0 124.6 1 50.0 38.5 1 29 99 0.584 49.4 62.2 Infin. 0.774 0.322 Non-Liq.

GEOCON 

II 

I I I I I I I I I I I I I I I I 



Figure 8

Project Name : 2820 Sycamore Ave, Glendale
Project No. : W1582-06-01

Boring : 4

NCEER (1996) METHOD
EARTHQUAKE INFORMATION:
Earthquake Magnitude: 6.91
PGAM (g): 0.932
2/3 PGAM (g): 0.62
Calculated Mag.Wtg.Factor: 0.815
Historic High Groundwater: 30.0
Groundwater @ Exploration: 100.0

DEPTH BLOW WET TOTAL EFFECT REL. ADJUST LIQUEFACTION Volumetric EQ.
TO COUNT DENSITY STRESS STRESS DEN. BLOWS SAFETY Strain SETTLE.

BASE N (PCF) O (TSF) O' (TSF) Dr (%) (N1)60 Tav/σ'o FACTOR [e15}  (%) Pe (in.)
1.0 20 110.4 0.028 0.028 103 38 0.404 -- 0.00 0.00
2.0 20 110.4 0.083 0.083 103 38 0.404 -- 0.00 0.00
3.0 20 110.4 0.138 0.138 103 38 0.404 -- 0.00 0.00
4.5 20 110.4 0.207 0.207 103 38 0.404 -- 0.00 0.00
5.0 21 115.3 0.235 0.235 101 40 0.404 -- 0.00 0.00
6.0 21 115.3 0.307 0.307 101 40 0.404 -- 0.00 0.00
7.0 21 115.3 0.365 0.365 101 40 0.404 -- 0.00 0.00
8.0 24 115.3 0.423 0.423 97 42 0.404 -- 0.00 0.00
9.0 24 115.3 0.480 0.480 97 40 0.404 -- 0.00 0.00
10.0 24 115.3 0.538 0.538 97 38 0.404 -- 0.00 0.00
11.0 24 115.3 0.596 0.596 97 36 0.404 -- 0.00 0.00
12.0 24 82.9 0.645 0.645 97 34 0.404 -- 0.00 0.00
13.0 24 82.9 0.687 0.687 97 33 0.404 -- 0.00 0.00
14.0 24 82.9 0.728 0.728 97 32 0.404 -- 0.00 0.00
15.0 10 129.3 0.781 0.781 58 15 0.404 -- 0.00 0.00
16.0 10 129.3 0.846 0.846 58 15 0.404 -- 0.00 0.00
17.0 55 129.3 0.910 0.910 126 80 0.404 -- 0.00 0.00
18.0 55 129.3 0.975 0.975 126 78 0.404 -- 0.00 0.00
19.0 55 129.3 1.040 1.040 126 75 0.404 -- 0.00 0.00
20.0 55 129.3 1.104 1.104 126 73 0.404 -- 0.00 0.00
21.0 55 129.3 1.169 1.169 126 70 0.404 -- 0.00 0.00
22.0 17.6 129.9 1.234 1.234 68 23 0.404 -- 0.00 0.00
23.0 17.6 129.9 1.299 1.299 68 22 0.404 -- 0.00 0.00
24.0 17.6 129.9 1.364 1.364 68 21 0.404 -- 0.00 0.00
25.0 17 143.6 1.432 1.432 65 24 0.404 -- 0.00 0.00
26.0 17 143.6 1.504 1.504 65 23 0.404 -- 0.00 0.00
27.0 28 143.6 1.576 1.576 78 37 0.404 -- 0.00 0.00
28.0 28 143.6 1.648 1.648 78 36 0.404 -- 0.00 0.00
29.0 28 143.6 1.719 1.719 78 36 0.404 -- 0.00 0.00
30.0 28 143.6 1.791 1.776 78 35 0.408 Non-Liq. 0.00 0.00
31.0 28 143.6 1.863 1.816 78 34 0.414 Non-Liq. 0.00 0.00
32.0 28 130.4 1.931 1.853 78 33 0.421 Non-Liq. 0.00 0.00
33.0 28 130.4 1.997 1.887 78 33 0.427 Non-Liq. 0.00 0.00
34.0 28 130.4 2.062 1.921 78 32 0.434 Non-Liq. 0.00 0.00
35.0 26 130.4 2.127 1.955 73 28 0.440 1.02 0.65 0.08
36.0 26 130.4 2.192 1.989 73 27 0.445 0.98 1.00 0.12
37.0 26 124.6 2.256 2.022 73 27 0.451 0.95 1.10 0.13
38.0 50 124.6 2.318 2.053 99 56 0.456 Non-Liq. 0.00 0.00
39.0 50 124.6 2.380 2.084 99 55 0.462 Non-Liq. 0.00 0.00
40.0 50 124.6 2.443 2.115 99 55 0.467 Non-Liq. 0.00 0.00
41.0 50 124.6 2.505 2.146 99 54 0.472 Non-Liq. 0.00 0.00
42.0 50 124.6 2.567 2.177 99 53 0.476 Non-Liq. 0.00 0.00
43.0 50 124.6 2.630 2.209 99 53 0.481 Non-Liq. 0.00 0.00
44.0 50 124.6 2.692 2.240 99 52 0.486 Non-Liq. 0.00 0.00
45.0 50 124.6 2.754 2.271 99 52 0.490 Non-Liq. 0.00 0.00
46.0 50 124.6 2.817 2.302 99 51 0.494 Non-Liq. 0.00 0.00
47.0 50 124.6 2.879 2.333 99 51 0.499 Non-Liq. 0.00 0.00
48.0 50 124.6 2.941 2.364 99 50 0.503 Non-Liq. 0.00 0.00
49.0 50 124.6 3.004 2.395 99 50 0.507 Non-Liq. 0.00 0.00
50.0 50 124.6 3.066 2.426 99 49 0.511 Non-Liq. 0.00 0.00

TOTAL SETTLEMENT = 0.3 INCHES

(SATURATED SAND AT INITIAL LIQUEFACTION CONDITION)
DESIGN EARTHQUAKE

LIQUEFACTION SETTLEMENT ANALYSIS
GEOCON 
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Figure 9

Project Name : 2820 Sycamore Ave, Glendale
Project No. : W1582-06-01

Boring : 1

EMPIRICAL ESTIMATION OF LIQUEFACTION POTENTIAL
MAXIMUM CONSIDERED EARTHQUAKE

NCEER (1996) METHOD By Thomas F. Blake (1994-1996)
EARTHQUAKE INFORMATION: ENERGY & ROD CORRECTIONS:
Earthquake Magnitude: 7.05 Energy Correction (CE) for N60: 1.25
Peak Horiz. Acceleration PGAM (g): 0.932 Rod Len.Corr.(CR)(0-no or 1-yes): 1.0
Calculated Mag.Wtg.Factor: 0.858 Bore Dia. Corr. (CB): 1.00
Historic High Groundwater: 30.0 Sampler Corr. (CS): 1.20
Groundwater Depth During Exploration: 100.0 Use Ksigma (0 or 1): 1.0

LIQUEFACTION CALCULATIONS:
Unit Wt. Water (pcf): 62.4

Depth to Total Unit Water FIELD Depth of Liq.Sus. -200 Est. Dr CN Corrected Eff. Unit Resist. rd Induced Liquefac.
Base (ft) Wt. (pcf) (0 or 1) SPT (N) SPT (ft) (0 or 1) (%) (%) Factor (N1)60 Wt. (psf) CRR Factor CSR Safe.Fact.

1.0 113.7 0 7.0 2.5 1 62 1.700 13.4 113.7 0.146 0.998 0.518 --
2.0 113.7 0 7.0 2.5 1 62 1.700 13.4 113.7 0.146 0.993 0.516 --
3.5 113.7 0 7.0 2.5 1 62 1.700 13.4 113.7 0.146 0.987 0.513 --
4.0 122.0 0 5.0 5.0 1 15 49 1.700 12.0 122.0 0.131 0.983 0.511 --
5.0 122.0 0 5.0 5.0 1 15 49 1.700 12.0 122.0 0.131 0.979 0.509 --
6.0 122.0 0 5.0 5.0 1 15 49 1.700 12.0 122.0 0.131 0.975 0.507 --
7.0 122.0 0 5.0 5.0 1 15 49 1.648 11.7 122.0 0.128 0.970 0.504 --
8.0 122.0 0 5.0 5.0 1 15 49 1.531 11.0 122.0 0.120 0.966 0.502 --
9.0 122.0 0 5.0 5.0 1 15 49 1.436 10.5 122.0 0.115 0.961 0.499 --

10.0 122.0 0 9.0 10.0 1 15 59 1.357 16.0 122.0 0.174 0.957 0.497 --
11.0 122.0 0 9.0 10.0 1 15 59 1.289 15.3 122.0 0.167 0.952 0.495 --
12.0 109.0 0 12.0 12.5 1 66 1.234 16.7 109.0 0.181 0.947 0.492 --
13.5 109.0 0 12.0 12.5 1 66 1.177 15.9 109.0 0.173 0.942 0.489 --
14.0 109.0 0 7.0 15.0 1 21 48 1.156 13.5 109.0 0.148 0.937 0.487 --
15.0 109.0 0 7.0 15.0 1 21 48 1.109 13.1 109.0 0.143 0.934 0.485 --
16.0 109.0 0 7.0 15.0 1 21 48 1.075 12.8 109.0 0.140 0.929 0.483 --
17.5 109.0 0 7.0 15.0 1 21 48 1.036 12.5 109.0 0.137 0.923 0.480 --
18.0 122.4 0 25.0 20.0 1 8 84 1.021 34.9 122.4 Infin. 0.919 0.477 --
19.0 122.4 0 25.0 20.0 1 8 84 0.984 33.7 122.4 Infin. 0.915 0.476 --
20.0 122.4 0 25.0 20.0 1 8 84 0.957 32.8 122.4 Infin. 0.911 0.473 --
21.0 122.4 0 25.0 20.0 1 8 84 0.933 32.0 122.4 Infin. 0.906 0.471 --
22.0 117.0 0 25.0 20.0 1 8 84 0.910 31.2 117.0 Infin. 0.902 0.469 --
23.0 117.0 0 25.0 20.0 1 8 84 0.890 30.5 117.0 Infin. 0.897 0.466 --
24.5 117.0 0 25.0 20.0 1 8 84 0.866 29.7 117.0 0.436 0.891 0.463 --
25.0 117.0 0 15.0 25.0 1 18 61 0.857 21.5 117.0 0.226 0.887 0.461 --
26.0 117.0 0 15.0 25.0 1 18 61 0.836 21.0 117.0 0.220 0.883 0.459 --
27.0 117.0 0 15.0 25.0 1 18 61 0.820 20.7 117.0 0.217 0.879 0.457 --
28.0 117.7 0 29.0 30.0 1 17 80 0.805 37.7 117.7 Infin. 0.874 0.454 --
29.0 117.7 0 29.0 30.0 1 17 80 0.791 37.1 117.7 Infin. 0.870 0.452 --
30.0 117.7 1 29.0 30.0 1 17 80 0.777 36.5 55.3 Infin. 0.865 0.454 Non-Liq.
31.0 117.7 1 29.0 30.0 1 17 80 0.764 36.0 55.3 Infin. 0.861 0.459 Non-Liq.
32.0 120.0 1 50.0 34.0 1 13 103 0.752 58.3 57.6 Infin. 0.856 0.464 Non-Liq.
33.0 120.0 1 50.0 34.0 1 13 103 0.740 57.5 57.6 Infin. 0.851 0.469 Non-Liq.
34.0 120.0 1 50.0 34.0 1 13 103 0.729 56.6 57.6 Infin. 0.847 0.474 Non-Liq.
35.0 120.0 1 50.0 34.0 1 13 103 0.718 55.8 57.6 Infin. 0.842 0.478 Non-Liq.
36.0 122.6 1 50.0 34.0 1 13 103 0.707 55.0 60.2 Infin. 0.838 0.482 Non-Liq.
37.0 122.6 1 50.0 34.0 1 13 103 0.697 54.2 60.2 Infin. 0.833 0.486 Non-Liq.
38.0 122.6 1 50.0 34.0 1 13 103 0.687 53.5 60.2 Infin. 0.829 0.489 Non-Liq.
39.0 122.6 1 50.0 39.0 1 20 101 0.678 54.4 60.2 Infin. 0.824 0.492 Non-Liq.
40.0 122.6 1 50.0 39.0 1 20 101 0.669 53.8 60.2 Infin. 0.819 0.495 Non-Liq.
41.0 122.6 1 50.0 39.0 1 20 101 0.660 53.1 60.2 Infin. 0.815 0.498 Non-Liq.
42.0 122.6 1 50.0 39.0 1 20 101 0.652 52.5 60.2 Infin. 0.810 0.500 Non-Liq.
43.0 122.6 1 50.0 39.0 1 20 101 0.644 51.9 60.2 Infin. 0.806 0.503 Non-Liq.
44.0 122.6 1 50.0 39.0 1 20 101 0.636 51.3 60.2 Infin. 0.801 0.505 Non-Liq.
45.0 122.6 1 50.0 39.0 1 20 101 0.629 50.8 60.2 Infin. 0.797 0.507 Non-Liq.
46.0 122.6 1 50.0 39.0 1 20 101 0.622 50.2 60.2 Infin. 0.792 0.508 Non-Liq.
47.0 122.6 1 50.0 39.0 1 20 101 0.615 49.7 60.2 Infin. 0.787 0.510 Non-Liq.
48.0 122.6 1 50.0 39.0 1 20 101 0.608 49.2 60.2 Infin. 0.783 0.511 Non-Liq.
49.0 122.6 1 50.0 39.0 1 20 101 0.602 48.7 60.2 Infin. 0.778 0.512 Non-Liq.
50.0 122.6 1 50.0 39.0 1 20 101 0.595 48.2 60.2 Infin. 0.774 0.513 Non-Liq.
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Figure 10

Project Name : 2820 Sycamore Ave, Glendale
Project No. : W1582-06-01

Boring : 1

NCEER (1996) METHOD
EARTHQUAKE INFORMATION:
Earthquake Magnitude: 7.05
PGAM (g): 0.932
Calculated Mag.Wtg.Factor: 0.858
Historic High Groundwater: 30.0
Groundwater @ Exploration: 100.0

DEPTH BLOW WET TOTAL EFFECT REL. ADJUST LIQUEFACTION Volumetric EQ.
TO COUNT DENSITY STRESS STRESS DEN. BLOWS SAFETY Strain SETTLE.

BASE N (PCF) O (TSF) O' (TSF) Dr (%) (N1)60 Tav/σ'o FACTOR [e15}  (%) Pe (in.)
1.0 7 113.7 0.028 0.028 62 13 0.606 -- 0.00 0.00
2.0 7 113.7 0.085 0.085 62 13 0.606 -- 0.00 0.00
3.5 7 113.7 0.156 0.156 62 13 0.606 -- 0.00 0.00
4.0 5 122.0 0.186 0.186 49 12 0.606 -- 0.00 0.00
5.0 5 122.0 0.262 0.262 49 12 0.606 -- 0.00 0.00
6.0 5 122.0 0.323 0.323 49 12 0.606 -- 0.00 0.00
7.0 5 122.0 0.384 0.384 49 12 0.606 -- 0.00 0.00
8.0 5 122.0 0.445 0.445 49 11 0.606 -- 0.00 0.00
9.0 5 122.0 0.506 0.506 49 10 0.606 -- 0.00 0.00

10.0 9 122.0 0.567 0.567 59 16 0.606 -- 0.00 0.00
11.0 9 122.0 0.628 0.628 59 15 0.606 -- 0.00 0.00
12.0 12 109.0 0.686 0.686 66 17 0.606 -- 0.00 0.00
13.5 12 109.0 0.754 0.754 66 16 0.606 -- 0.00 0.00
14.0 7 109.0 0.781 0.781 48 14 0.606 -- 0.00 0.00
15.0 7 109.0 0.850 0.850 48 13 0.606 -- 0.00 0.00
16.0 7 109.0 0.904 0.904 48 13 0.606 -- 0.00 0.00
17.5 7 109.0 0.972 0.972 48 13 0.606 -- 0.00 0.00
18.0 25 122.4 1.001 1.001 84 35 0.606 -- 0.00 0.00
19.0 25 122.4 1.078 1.078 84 34 0.606 -- 0.00 0.00
20.0 25 122.4 1.139 1.139 84 33 0.606 -- 0.00 0.00
21.0 25 122.4 1.200 1.200 84 32 0.606 -- 0.00 0.00
22.0 25 117.0 1.260 1.260 84 31 0.606 -- 0.00 0.00
23.0 25 117.0 1.318 1.318 84 31 0.606 -- 0.00 0.00
24.5 25 117.0 1.391 1.391 84 30 0.606 -- 0.00 0.00
25.0 15 117.0 1.421 1.421 61 21 0.606 -- 0.00 0.00
26.0 15 117.0 1.494 1.494 61 21 0.606 -- 0.00 0.00
27.0 15 117.0 1.552 1.552 61 21 0.606 -- 0.00 0.00
28.0 29 117.7 1.611 1.611 80 38 0.606 -- 0.00 0.00
29.0 29 117.7 1.670 1.670 80 37 0.606 -- 0.00 0.00
30.0 29 117.7 1.729 1.713 80 37 0.611 Non-Liq. 0.00 0.00
31.0 29 117.7 1.788 1.741 80 36 0.622 Non-Liq. 0.00 0.00
32.0 50 120.0 1.847 1.769 103 58 0.633 Non-Liq. 0.00 0.00
33.0 50 120.0 1.907 1.798 103 57 0.643 Non-Liq. 0.00 0.00
34.0 50 120.0 1.967 1.827 103 57 0.652 Non-Liq. 0.00 0.00
35.0 50 120.0 2.027 1.855 103 56 0.662 Non-Liq. 0.00 0.00
36.0 50 122.6 2.088 1.885 103 55 0.671 Non-Liq. 0.00 0.00
37.0 50 122.6 2.149 1.915 103 54 0.680 Non-Liq. 0.00 0.00
38.0 50 122.6 2.210 1.945 103 54 0.688 Non-Liq. 0.00 0.00
39.0 50 122.6 2.272 1.975 101 54 0.697 Non-Liq. 0.00 0.00
40.0 50 122.6 2.333 2.005 101 54 0.705 Non-Liq. 0.00 0.00
41.0 50 122.6 2.394 2.035 101 53 0.713 Non-Liq. 0.00 0.00
42.0 50 122.6 2.455 2.065 101 52 0.720 Non-Liq. 0.00 0.00
43.0 50 122.6 2.517 2.095 101 52 0.728 Non-Liq. 0.00 0.00
44.0 50 122.6 2.578 2.126 101 51 0.735 Non-Liq. 0.00 0.00
45.0 50 122.6 2.639 2.156 101 51 0.742 Non-Liq. 0.00 0.00
46.0 50 122.6 2.701 2.186 101 50 0.748 Non-Liq. 0.00 0.00
47.0 50 122.6 2.762 2.216 101 50 0.755 Non-Liq. 0.00 0.00
48.0 50 122.6 2.823 2.246 101 49 0.761 Non-Liq. 0.00 0.00
49.0 50 122.6 2.884 2.276 101 49 0.768 Non-Liq. 0.00 0.00
50.0 50 122.6 2.946 2.306 101 48 0.774 Non-Liq. 0.00 0.00

TOTAL SETTLEMENT = 0.0 INCHES

(SATURATED SAND AT INITIAL LIQUEFACTION CONDITION)

  LIQUEFACTION SETTLEMENT ANALYSIS
     MAXIMUM CONSIDERED EARTHQUAKE

GEOCON 

II 



Figure 11

Project Name : 2820 Sycamore Ave, Glendale
Project No. : W1582-06-01

Boring : 4

EMPIRICAL ESTIMATION OF LIQUEFACTION POTENTIAL
MAXIMUM CONSIDERED EARTHQUAKE

NCEER (1996) METHOD By Thomas F. Blake (1994-1996)
EARTHQUAKE INFORMATION: ENERGY & ROD CORRECTIONS:
Earthquake Magnitude: 7.05 Energy Correction (CE) for N60: 1.25
Peak Horiz. Acceleration PGAM (g): 0.932 Rod Len.Corr.(CR)(0-no or 1-yes): 1.0
Calculated Mag.Wtg.Factor: 0.858 Bore Dia. Corr. (CB): 1.00
Historic High Groundwater: 30.0 Sampler Corr. (CS): 1.20
Groundwater Depth During Exploration: 100.0 Use Ksigma (0 or 1): 1.0

LIQUEFACTION CALCULATIONS:
Unit Wt. Water (pcf): 62.4

Depth to Total Unit Water FIELD Depth of Liq.Sus. -200 Est. Dr CN Corrected Eff. Unit Resist. rd Induced Liquefac.
Base (ft) Wt. (pcf) (0 or 1) SPT (N) SPT (ft) (0 or 1) (%) (%) Factor (N1)60 Wt. (psf) CRR Factor CSR Safe.Fact.

1.0 110.4 0 20.0 2.5 1 103 1.700 38.3 110.4 Infin. 0.998 0.518 --
2.0 110.4 0 20.0 2.5 1 103 1.700 38.3 110.4 Infin. 0.993 0.516 --
3.0 110.4 0 20.0 2.5 1 103 1.700 38.3 110.4 Infin. 0.989 0.514 --
4.5 110.4 0 20.0 2.5 1 103 1.700 38.3 110.4 Infin. 0.983 0.511 --
5.0 115.3 0 21.0 5.0 1 5 101 1.700 40.2 115.3 Infin. 0.978 0.508 --
6.0 115.3 0 21.0 5.0 1 5 101 1.700 40.2 115.3 Infin. 0.975 0.507 --
7.0 115.3 0 21.0 5.0 1 5 101 1.691 40.0 115.3 Infin. 0.970 0.504 --
8.0 115.3 0 24.0 10.0 1 5 97 1.572 42.5 115.3 Infin. 0.966 0.502 --
9.0 115.3 0 24.0 10.0 1 5 97 1.474 39.9 115.3 Infin. 0.961 0.499 --

10.0 115.3 0 24.0 10.0 1 5 97 1.393 37.6 115.3 Infin. 0.957 0.497 --
11.0 115.3 0 24.0 10.0 1 5 97 1.324 35.7 115.3 Infin. 0.952 0.495 --
12.0 82.9 0 24.0 10.0 1 5 97 1.272 34.3 82.9 Infin. 0.947 0.492 --
13.0 82.9 0 24.0 10.0 1 5 97 1.233 33.3 82.9 Infin. 0.943 0.490 --
14.0 82.9 0 24.0 10.0 1 5 97 1.197 32.3 82.9 Infin. 0.938 0.488 --
15.0 129.3 0 10.0 15.0 1 11 58 1.156 15.4 129.3 0.167 0.934 0.485 --
16.0 129.3 0 10.0 15.0 1 11 58 1.111 14.8 129.3 0.162 0.929 0.483 --
17.0 129.3 0 55.0 20.0 1 11 126 1.071 80.4 129.3 Infin. 0.925 0.480 --
18.0 129.3 0 55.0 20.0 1 11 126 1.035 77.8 129.3 Infin. 0.920 0.478 --
19.0 129.3 0 55.0 20.0 1 11 126 1.002 75.4 129.3 Infin. 0.915 0.476 --
20.0 129.3 0 55.0 20.0 1 8 126 0.972 72.5 129.3 Infin. 0.911 0.473 --
21.0 129.3 0 55.0 20.0 1 8 126 0.945 70.5 129.3 Infin. 0.906 0.471 --
22.0 129.9 0 17.6 22.5 1 68 0.920 22.5 129.9 0.242 0.902 0.469 --
23.0 129.9 0 17.6 22.5 1 68 0.897 22.0 129.9 0.235 0.897 0.466 --
24.0 129.9 0 17.6 22.5 1 68 0.875 21.4 129.9 0.228 0.893 0.464 --
25.0 143.6 0 17.0 25.0 1 18 65 0.854 23.7 143.6 0.254 0.888 0.461 --
26.0 143.6 0 17.0 25.0 1 18 65 0.833 23.2 143.6 0.247 0.883 0.459 --
27.0 143.6 0 28.0 30.0 1 18 78 0.814 37.1 143.6 Infin. 0.879 0.457 --
28.0 143.6 0 28.0 30.0 1 18 78 0.796 36.3 143.6 Infin. 0.874 0.454 --
29.0 143.6 0 28.0 30.0 1 18 78 0.779 35.6 143.6 Infin. 0.870 0.452 --
30.0 143.6 1 28.0 30.0 1 16 78 0.763 34.6 81.2 Infin. 0.865 0.453 Non-Liq.
31.0 143.6 1 28.0 30.0 1 16 78 0.749 33.9 81.2 Infin. 0.861 0.459 Non-Liq.
32.0 130.4 1 28.0 30.0 1 16 78 0.735 33.4 68.0 Infin. 0.856 0.463 Non-Liq.
33.0 130.4 1 28.0 30.0 1 16 78 0.723 32.9 68.0 Infin. 0.851 0.468 Non-Liq.
34.0 130.4 1 28.0 30.0 1 16 78 0.712 32.4 68.0 Infin. 0.847 0.472 Non-Liq.
35.0 130.4 1 26.0 35.0 1 6 73 0.701 27.7 68.0 0.308 0.842 0.476 0.65
36.0 130.4 1 26.0 35.0 1 6 73 0.690 27.2 68.0 0.298 0.838 0.480 0.62
37.0 124.6 1 26.0 35.0 1 6 73 0.680 26.9 62.2 0.290 0.833 0.483 0.60
38.0 124.6 1 50.0 38.5 1 29 99 0.671 56.0 62.2 Infin. 0.829 0.486 Non-Liq.
39.0 124.6 1 50.0 38.5 1 29 99 0.662 55.3 62.2 Infin. 0.824 0.489 Non-Liq.
40.0 124.6 1 50.0 38.5 1 29 99 0.654 54.7 62.2 Infin. 0.819 0.492 Non-Liq.
41.0 124.6 1 50.0 38.5 1 29 99 0.646 54.1 62.2 Infin. 0.815 0.494 Non-Liq.
42.0 124.6 1 50.0 38.5 1 29 99 0.638 53.5 62.2 Infin. 0.810 0.496 Non-Liq.
43.0 124.6 1 50.0 38.5 1 29 99 0.630 52.9 62.2 Infin. 0.806 0.498 Non-Liq.
44.0 124.6 1 50.0 38.5 1 29 99 0.623 52.4 62.2 Infin. 0.801 0.500 Non-Liq.
45.0 124.6 1 50.0 38.5 1 29 99 0.616 51.8 62.2 Infin. 0.797 0.502 Non-Liq.
46.0 124.6 1 50.0 38.5 1 29 99 0.609 51.3 62.2 Infin. 0.792 0.504 Non-Liq.
47.0 124.6 1 50.0 38.5 1 29 99 0.602 50.8 62.2 Infin. 0.787 0.505 Non-Liq.
48.0 124.6 1 50.0 38.5 1 29 99 0.596 50.4 62.2 Infin. 0.783 0.506 Non-Liq.
49.0 124.6 1 50.0 38.5 1 29 99 0.590 49.9 62.2 Infin. 0.778 0.507 Non-Liq.
50.0 124.6 1 50.0 38.5 1 29 99 0.584 49.4 62.2 Infin. 0.774 0.508 Non-Liq.
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Figure 12

Project Name : 2820 Sycamore Ave, Glendale
Project No. : W1582-06-01

Boring : 4

NCEER (1996) METHOD
EARTHQUAKE INFORMATION:
Earthquake Magnitude: 7.05
PGAM (g): 0.932
Calculated Mag.Wtg.Factor: 0.858
Historic High Groundwater: 30.0
Groundwater @ Exploration: 100.0

DEPTH BLOW WET TOTAL EFFECT REL. ADJUST LIQUEFACTION Volumetric EQ.
TO COUNT DENSITY STRESS STRESS DEN. BLOWS SAFETY Strain SETTLE.

BASE N (PCF) O (TSF) O' (TSF) Dr (%) (N1)60 Tav/σ'o FACTOR [e15}  (%) Pe (in.)
1.0 20 110.4 0.028 0.028 103 38 0.606 -- 0.00 0.00
2.0 20 110.4 0.083 0.083 103 38 0.606 -- 0.00 0.00
3.0 20 110.4 0.138 0.138 103 38 0.606 -- 0.00 0.00
4.5 20 110.4 0.207 0.207 103 38 0.606 -- 0.00 0.00
5.0 21 115.3 0.235 0.235 101 40 0.606 -- 0.00 0.00
6.0 21 115.3 0.307 0.307 101 40 0.606 -- 0.00 0.00
7.0 21 115.3 0.365 0.365 101 40 0.606 -- 0.00 0.00
8.0 24 115.3 0.423 0.423 97 42 0.606 -- 0.00 0.00
9.0 24 115.3 0.480 0.480 97 40 0.606 -- 0.00 0.00

10.0 24 115.3 0.538 0.538 97 38 0.606 -- 0.00 0.00
11.0 24 115.3 0.596 0.596 97 36 0.606 -- 0.00 0.00
12.0 24 82.9 0.645 0.645 97 34 0.606 -- 0.00 0.00
13.0 24 82.9 0.687 0.687 97 33 0.606 -- 0.00 0.00
14.0 24 82.9 0.728 0.728 97 32 0.606 -- 0.00 0.00
15.0 10 129.3 0.781 0.781 58 15 0.606 -- 0.00 0.00
16.0 10 129.3 0.846 0.846 58 15 0.606 -- 0.00 0.00
17.0 55 129.3 0.910 0.910 126 80 0.606 -- 0.00 0.00
18.0 55 129.3 0.975 0.975 126 78 0.606 -- 0.00 0.00
19.0 55 129.3 1.040 1.040 126 75 0.606 -- 0.00 0.00
20.0 55 129.3 1.104 1.104 126 73 0.606 -- 0.00 0.00
21.0 55 129.3 1.169 1.169 126 70 0.606 -- 0.00 0.00
22.0 17.6 129.9 1.234 1.234 68 23 0.606 -- 0.00 0.00
23.0 17.6 129.9 1.299 1.299 68 22 0.606 -- 0.00 0.00
24.0 17.6 129.9 1.364 1.364 68 21 0.606 -- 0.00 0.00
25.0 17 143.6 1.432 1.432 65 24 0.606 -- 0.00 0.00
26.0 17 143.6 1.504 1.504 65 23 0.606 -- 0.00 0.00
27.0 28 143.6 1.576 1.576 78 37 0.606 -- 0.00 0.00
28.0 28 143.6 1.648 1.648 78 36 0.606 -- 0.00 0.00
29.0 28 143.6 1.719 1.719 78 36 0.606 -- 0.00 0.00
30.0 28 143.6 1.791 1.776 78 35 0.611 Non-Liq. 0.00 0.00
31.0 28 143.6 1.863 1.816 78 34 0.621 Non-Liq. 0.00 0.00
32.0 28 130.4 1.931 1.853 78 33 0.631 Non-Liq. 0.00 0.00
33.0 28 130.4 1.997 1.887 78 33 0.641 Non-Liq. 0.00 0.00
34.0 28 130.4 2.062 1.921 78 32 0.650 Non-Liq. 0.00 0.00
35.0 26 130.4 2.127 1.955 73 28 0.659 0.65 0.75 0.09
36.0 26 130.4 2.192 1.989 73 27 0.668 0.62 1.10 0.13
37.0 26 124.6 2.256 2.022 73 27 0.676 0.60 1.10 0.13
38.0 50 124.6 2.318 2.053 99 56 0.684 Non-Liq. 0.00 0.00
39.0 50 124.6 2.380 2.084 99 55 0.692 Non-Liq. 0.00 0.00
40.0 50 124.6 2.443 2.115 99 55 0.700 Non-Liq. 0.00 0.00
41.0 50 124.6 2.505 2.146 99 54 0.707 Non-Liq. 0.00 0.00
42.0 50 124.6 2.567 2.177 99 53 0.714 Non-Liq. 0.00 0.00
43.0 50 124.6 2.630 2.209 99 53 0.721 Non-Liq. 0.00 0.00
44.0 50 124.6 2.692 2.240 99 52 0.728 Non-Liq. 0.00 0.00
45.0 50 124.6 2.754 2.271 99 52 0.735 Non-Liq. 0.00 0.00
46.0 50 124.6 2.817 2.302 99 51 0.741 Non-Liq. 0.00 0.00
47.0 50 124.6 2.879 2.333 99 51 0.748 Non-Liq. 0.00 0.00
48.0 50 124.6 2.941 2.364 99 50 0.754 Non-Liq. 0.00 0.00
49.0 50 124.6 3.004 2.395 99 50 0.760 Non-Liq. 0.00 0.00
50.0 50 124.6 3.066 2.426 99 49 0.765 Non-Liq. 0.00 0.00

TOTAL SETTLEMENT = 0.4 INCHES

(SATURATED SAND AT INITIAL LIQUEFACTION CONDITION)

  LIQUEFACTION SETTLEMENT ANALYSIS
     MAXIMUM CONSIDERED EARTHQUAKE

GEOCON 
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Project Name : 2820 Sycamore Ave, Glendale
Project No. : W1582-06-01

Boring : 1

TECHNICAL ENGINEERING AND DESIGN GUIDES AS ADAPTED FROM THE US ARMY CORPS OF ENGINEERS, NO. 9
EVALUATION OF EARTHQUAKE-INDUCED SETTLEMENTS IN DRY SANDY SOILS

DESIGN EARTHQUAKE
DE EARTHQUAKE INFORMATION:
Earthquake Magnitude: 6.91
Peak Horiz. Acceleration (g): 0.622

 Fig 4.1  Fig 4.2  Fig 4.4

Depth of Thickness Depth of Soil Overburden Mean Effective Average Correction Relative Correction Maximum Volumetric Number of Corrected Estimated
Base of of Layer Mid-point of Unit Weight Pressure at Pressure at Cyclic Shear Field Factor Density Factor Corrected rd Shear Mod. [yeff]*[Geff] yeff Strain M7.5 Strain Cycles Vol. Strains Settlement

Strata  (ft) (ft) Layer (ft) (pcf) Mid-point (tsf) Mid-point (tsf) Stress [Tav] SPT [N] [Cer] [Dr]  (%) [Cn] [N1]60 Factor [Gmax]  (tsf) [Gmax] Shear Strain [yeff]*100% [E15}  (%) [Nc] [Ec] [S]  (inches)
1.0 1.0 0.5 113.7 0.03 0.02 0.011 7 1.25 62.4 1.7 13.4 1.0 146.504 7.77E-05 1.40E-04 0.014 2.27E-02 10.1542 1.90E-02 0.00
2.0 1.0 1.5 113.7 0.09 0.06 0.034 7 1.25 62.4 1.7 13.4 1.0 253.753 1.32E-04 2.30E-04 0.023 3.72E-02 10.1542 3.12E-02 0.00
3.5 1.5 2.8 113.7 0.16 0.10 0.063 7 1.25 62.4 1.7 13.4 1.0 343.583 1.74E-04 1.70E-04 0.017 2.75E-02 10.1542 2.31E-02 0.00
4.0 0.5 3.8 122.0 0.21 0.14 0.086 5 1.25 48.9 1.7 12.0 1.0 387.420 2.08E-04 8.10E-04 0.081 1.50E-01 10.1542 1.26E-01 0.00
5.0 1.0 4.5 122.0 0.26 0.17 0.105 5 1.25 48.9 1.7 12.0 1.0 426.786 2.25E-04 8.10E-04 0.081 1.50E-01 10.1542 1.26E-01 0.00
6.0 1.0 5.5 122.0 0.32 0.22 0.129 5 1.25 48.9 1.7 12.0 1.0 474.217 2.46E-04 4.50E-04 0.045 8.34E-02 10.1542 6.99E-02 0.02
7.0 1.0 6.5 122.0 0.38 0.26 0.154 5 1.25 48.9 1.6 11.7 1.0 513.105 2.65E-04 4.50E-04 0.045 8.58E-02 10.1542 7.20E-02 0.02
8.0 1.0 7.5 122.0 0.44 0.30 0.178 5 1.25 48.9 1.5 11.0 1.0 541.963 2.86E-04 4.50E-04 0.045 9.20E-02 10.1542 7.72E-02 0.02
9.0 1.0 8.5 122.0 0.50 0.34 0.202 5 1.25 48.9 1.4 10.5 1.0 568.546 3.04E-04 1.00E-03 0.100 2.17E-01 10.1542 1.82E-01 0.04
10.0 1.0 9.5 122.0 0.57 0.38 0.226 9 1.25 58.9 1.4 16.0 1.0 692.776 2.75E-04 4.50E-04 0.045 5.89E-02 10.1542 4.94E-02 0.01
11.0 1.0 10.5 122.0 0.63 0.42 0.250 9 1.25 58.9 1.3 15.3 1.0 718.656 2.88E-04 4.50E-04 0.045 6.21E-02 10.1542 5.21E-02 0.01
12.0 1.0 11.5 109.0 0.68 0.46 0.273 12 1.25 65.6 1.2 16.7 0.9 772.734 2.88E-04 4.50E-04 0.045 5.61E-02 10.1542 4.70E-02 0.01
13.5 1.5 12.8 109.0 0.75 0.50 0.299 12 1.25 65.6 1.2 15.9 0.9 797.618 3.00E-04 3.70E-04 0.037 4.88E-02 10.1542 4.09E-02 0.01
14.0 0.5 13.8 109.0 0.81 0.54 0.320 7 1.25 47.8 1.2 13.5 0.9 782.856 3.22E-04 7.10E-04 0.071 1.14E-01 10.1542 9.53E-02 0.01
15.0 1.0 14.5 109.0 0.85 0.57 0.335 7 1.25 47.8 1.1 13.1 0.9 794.440 3.29E-04 7.10E-04 0.071 1.18E-01 10.1542 9.88E-02 0.02
16.0 1.0 15.5 109.0 0.90 0.60 0.356 7 1.25 47.8 1.1 12.8 0.9 813.559 3.36E-04 7.10E-04 0.071 1.21E-01 10.1542 1.01E-01 0.02
17.5 1.5 16.8 109.0 0.97 0.65 0.381 7 1.25 47.8 1.0 12.5 0.9 836.548 3.44E-04 7.10E-04 0.071 1.25E-01 10.1542 1.05E-01 0.04
18.0 0.5 17.8 122.4 1.03 0.69 0.402 25 1.25 84.0 1.0 34.9 0.9 1211.587 2.47E-04 3.70E-04 0.037 1.90E-02 10.1542 1.59E-02 0.00
19.0 1.0 18.5 122.4 1.07 0.72 0.419 25 1.25 84.0 1.0 33.7 0.9 1223.564 2.52E-04 3.70E-04 0.037 1.98E-02 10.1542 1.66E-02 0.00
20.0 1.0 19.5 122.4 1.13 0.76 0.441 25 1.25 84.0 1.0 32.8 0.9 1246.696 2.57E-04 3.70E-04 0.037 2.04E-02 10.1542 1.72E-02 0.00
21.0 1.0 20.5 122.4 1.19 0.80 0.463 25 1.25 84.0 0.9 32.0 0.9 1269.018 2.62E-04 3.70E-04 0.037 2.11E-02 10.1542 1.77E-02 0.00
22.0 1.0 21.5 117.0 1.25 0.84 0.484 25 1.25 84.0 0.9 31.2 0.9 1290.131 2.66E-04 3.70E-04 0.037 2.17E-02 10.1542 1.82E-02 0.00
23.0 1.0 22.5 117.0 1.31 0.88 0.505 25 1.25 84.0 0.9 30.5 0.9 1310.137 2.70E-04 3.70E-04 0.037 2.23E-02 10.1542 1.87E-02 0.00
24.5 1.5 23.8 117.0 1.39 0.93 0.530 25 1.25 84.0 0.9 29.7 0.9 1334.335 2.74E-04 3.70E-04 0.037 2.30E-02 10.1542 1.93E-02 0.01
25.0 0.5 24.8 117.0 1.44 0.97 0.550 15 1.25 61.2 0.9 21.5 0.9 1222.463 3.07E-04 7.10E-04 0.071 6.52E-02 10.1542 5.47E-02 0.01
26.0 1.0 25.5 117.0 1.49 1.00 0.565 15 1.25 61.2 0.8 21.0 0.9 1232.035 3.10E-04 7.10E-04 0.071 6.69E-02 10.1542 5.61E-02 0.01
27.0 1.0 26.5 117.0 1.55 1.04 0.584 15 1.25 61.2 0.8 20.7 0.9 1249.171 3.13E-04 5.20E-04 0.052 4.99E-02 10.1542 4.19E-02 0.01
28.0 1.0 27.5 117.7 1.61 1.08 0.603 29 1.25 80.4 0.8 37.7 0.9 1555.226 2.57E-04 3.00E-04 0.030 1.40E-02 10.1542 1.17E-02 0.00
29.0 1.0 28.5 117.7 1.66 1.12 0.622 29 1.25 80.4 0.8 37.1 0.9 1574.721 2.59E-04 3.00E-04 0.030 1.43E-02 10.1542 1.20E-02 0.00
30.0 1.0 29.5 117.7 1.72 1.15 0.641 29 1.25 80.4 0.8 36.5 0.9 1593.780 2.61E-04 3.00E-04 0.030 1.46E-02 10.1542 1.22E-02 0.00
31.0 1.0 30.5 117.7 1.78 1.19 0.659 29 1.25 80.4 0.8 36.0 0.9 1612.427 2.62E-04 3.00E-04 0.030 1.48E-02 10.1542 1.24E-02 0.00
32.0 1.0 31.5 120.0 1.84 1.23 0.677 50 1.25 103.4 0.8 58.3 0.9 1925.815 2.23E-04 3.00E-04 0.030 8.30E-03 10.1542 6.96E-03 0.00
33.0 1.0 32.5 120.0 1.90 1.27 0.695 50 1.25 103.4 0.7 57.5 0.9 1946.889 2.25E-04 3.00E-04 0.030 8.46E-03 10.1542 7.09E-03 0.00
34.0 1.0 33.5 120.0 1.96 1.31 0.713 50 1.25 103.4 0.7 56.6 0.8 1967.532 2.26E-04 3.00E-04 0.030 8.61E-03 10.1542 7.22E-03 0.00
35.0 1.0 34.5 120.0 2.02 1.35 0.730 50 1.25 103.4 0.7 55.8 0.8 1987.766 2.27E-04 3.00E-04 0.030 8.76E-03 10.1542 7.35E-03 0.00
36.0 1.0 35.5 122.6 2.08 1.40 0.747 50 1.25 103.4 0.7 55.0 0.8 2007.822 2.28E-04 3.00E-04 0.030 8.91E-03 10.1542 7.48E-03 0.00
37.0 1.0 36.5 122.6 2.14 1.44 0.764 50 1.25 103.4 0.7 54.2 0.8 2027.706 2.29E-04 3.00E-04 0.030 9.06E-03 10.1542 7.60E-03 0.00
38.0 1.0 37.5 122.6 2.20 1.48 0.781 50 1.25 103.4 0.7 53.5 0.8 2047.222 2.30E-04 3.00E-04 0.030 9.21E-03 10.1542 7.73E-03 0.00
39.0 1.0 38.5 122.6 2.27 1.52 0.797 50 1.25 100.8 0.7 54.4 0.8 2087.476 2.29E-04 3.00E-04 0.030 9.02E-03 10.1542 7.57E-03 0.00
40.0 1.0 39.5 122.6 2.33 1.56 0.814 50 1.25 100.8 0.7 53.8 0.8 2106.770 2.29E-04 3.00E-04 0.030 9.16E-03 10.1542 7.68E-03 0.00
41.0 1.0 40.5 122.6 2.39 1.60 0.829 50 1.25 100.8 0.7 53.1 0.8 2125.740 2.30E-04 3.00E-04 0.030 9.29E-03 10.1542 7.79E-03 0.00
42.0 1.0 41.5 122.6 2.45 1.64 0.845 50 1.25 100.8 0.7 52.5 0.8 2144.401 2.31E-04 3.00E-04 0.030 9.42E-03 10.1542 7.91E-03 0.00
43.0 1.0 42.5 122.6 2.51 1.68 0.859 50 1.25 100.8 0.6 51.9 0.8 2162.766 2.31E-04 3.00E-04 0.030 9.55E-03 10.1542 8.02E-03 0.00
44.0 1.0 43.5 122.6 2.57 1.72 0.874 50 1.25 100.8 0.6 51.3 0.8 2180.845 2.31E-04 3.00E-04 0.030 9.68E-03 10.1542 8.12E-03 0.00
45.0 1.0 44.5 122.6 2.63 1.76 0.888 50 1.25 100.8 0.6 50.8 0.8 2198.651 2.32E-04 3.00E-04 0.030 9.81E-03 10.1542 8.23E-03 0.00
46.0 1.0 45.5 122.6 2.70 1.81 0.902 50 1.25 100.8 0.6 50.2 0.8 2216.194 2.32E-04 3.00E-04 0.030 9.94E-03 10.1542 8.34E-03 0.00
47.0 1.0 46.5 122.6 2.76 1.85 0.916 50 1.25 100.8 0.6 49.7 0.8 2233.484 2.32E-04 3.00E-04 0.030 1.01E-02 10.1542 8.44E-03 0.00
48.0 1.0 47.5 122.6 2.82 1.89 0.929 50 1.25 100.8 0.6 49.2 0.8 2250.530 2.33E-04 3.00E-04 0.030 1.02E-02 10.1542 8.55E-03 0.00
49.0 1.0 48.5 122.6 2.88 1.93 0.942 50 1.25 100.8 0.6 48.7 0.8 2267.340 2.33E-04 3.00E-04 0.030 1.03E-02 10.1542 8.65E-03 0.00
50.0 1.0 49.5 122.6 2.94 1.97 0.954 50 1.25 100.8 0.6 48.2 0.8 2283.924 2.33E-04 3.00E-04 0.030 1.04E-02 10.1542 8.75E-03 0.00

TOTAL SETTLEMENT = 0.31

Figure 13
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Project Name : 2820 Sycamore Ave, Glendale
Project No. : W1582-06-01

Boring : 4

TECHNICAL ENGINEERING AND DESIGN GUIDES AS ADAPTED FROM THE US ARMY CORPS OF ENGINEERS, NO. 9
EVALUATION OF EARTHQUAKE-INDUCED SETTLEMENTS IN DRY SANDY SOILS

DESIGN EARTHQUAKE
DE EARTHQUAKE INFORMATION:
Earthquake Magnitude: 6.91
Peak Horiz. Acceleration (g): 0.622

 Fig 4.1  Fig 4.2  Fig 4.4

Depth of Thickness Depth of Soil Overburden Mean Effective Average Correction Relative Correction Maximum Volumetric Number of Corrected Estimated
Base of of Layer Mid-point of Unit Weight Pressure at Pressure at Cyclic Shear Field Factor Density Factor Corrected rd Shear Mod. [yeff]*[Geff] yeff Strain M7.5 Strain Cycles Vol. Strains Settlement

Strata  (ft) (ft) Layer (ft) (pcf) Mid-point (tsf) Mid-point (tsf) Stress [Tav] SPT [N] [Cer] [Dr]  (%) [Cn] [N1]60 Factor [Gmax]  (tsf) [Gmax] Shear Strain [yeff]*100% [E15}  (%) [Nc] [Ec] [S]  (inches)
1.0 1.0 0.5 110.4 0.03 0.02 0.011 20 1.25 103.0 1.7 38.3 1.0 204.843 5.39E-05 7.80E-05 0.008 3.58E-03 10.1542 3.01E-03 0.00
2.0 1.0 1.5 110.4 0.08 0.06 0.033 20 1.25 103.0 1.7 38.3 1.0 354.798 9.16E-05 1.90E-04 0.019 8.73E-03 10.1542 7.32E-03 0.00
3.0 1.0 2.5 110.4 0.14 0.09 0.056 20 1.25 103.0 1.7 38.3 1.0 458.042 1.16E-04 2.30E-04 0.023 1.06E-02 10.1542 8.86E-03 0.00
4.5 1.5 3.8 110.4 0.21 0.14 0.084 20 1.25 103.0 1.7 38.3 1.0 560.985 1.39E-04 1.70E-04 0.017 7.81E-03 10.1542 6.55E-03 0.00
5.0 0.5 4.8 115.3 0.26 0.18 0.106 21 1.25 101.3 1.7 40.2 1.0 642.711 1.51E-04 1.70E-04 0.017 7.35E-03 10.1542 6.17E-03 0.00
6.0 1.0 5.5 115.3 0.31 0.21 0.123 21 1.25 101.3 1.7 40.2 1.0 693.553 1.60E-04 1.50E-04 0.015 6.49E-03 10.1542 5.44E-03 0.00
7.0 1.0 6.5 115.3 0.36 0.24 0.146 21 1.25 101.3 1.7 40.0 1.0 754.739 1.72E-04 1.50E-04 0.015 6.53E-03 10.1542 5.48E-03 0.00
8.0 1.0 7.5 115.3 0.42 0.28 0.169 24 1.25 97.1 1.6 42.5 1.0 828.793 1.78E-04 1.50E-04 0.015 6.07E-03 10.1542 5.10E-03 0.00
9.0 1.0 8.5 115.3 0.48 0.32 0.192 24 1.25 97.1 1.5 39.9 1.0 865.052 1.90E-04 1.50E-04 0.015 6.56E-03 10.1542 5.50E-03 0.00
10.0 1.0 9.5 115.3 0.54 0.36 0.215 24 1.25 97.1 1.4 37.6 1.0 898.135 2.01E-04 4.50E-04 0.045 2.11E-02 10.1542 1.77E-02 0.00
11.0 1.0 10.5 115.3 0.59 0.40 0.238 24 1.25 97.1 1.3 35.7 1.0 929.238 2.12E-04 4.50E-04 0.045 2.24E-02 10.1542 1.88E-02 0.00
12.0 1.0 11.5 82.9 0.64 0.43 0.257 24 1.25 97.1 1.3 34.3 0.9 954.398 2.19E-04 4.50E-04 0.045 2.35E-02 10.1542 1.97E-02 0.00
13.0 1.0 12.5 82.9 0.69 0.46 0.273 24 1.25 97.1 1.2 33.3 0.9 974.471 2.25E-04 4.50E-04 0.045 2.44E-02 10.1542 2.05E-02 0.00
14.0 1.0 13.5 82.9 0.73 0.49 0.288 24 1.25 97.1 1.2 32.3 0.9 993.750 2.29E-04 4.50E-04 0.045 2.53E-02 10.1542 2.12E-02 0.01
15.0 1.0 14.5 129.3 0.78 0.52 0.309 10 1.25 58.2 1.2 15.4 0.9 803.267 2.99E-04 3.70E-04 0.037 5.08E-02 10.1542 4.26E-02 0.01
16.0 1.0 15.5 129.3 0.84 0.57 0.333 10 1.25 58.2 1.1 14.8 0.9 825.897 3.10E-04 7.10E-04 0.071 1.02E-01 10.1542 8.54E-02 0.02
17.0 1.0 16.5 129.3 0.91 0.61 0.358 55 1.25 125.7 1.1 80.4 0.9 1506.072 1.80E-04 1.60E-04 0.016 3.01E-03 10.1542 2.53E-03 0.00
18.0 1.0 17.5 129.3 0.97 0.65 0.382 55 1.25 125.7 1.0 77.8 0.9 1541.294 1.85E-04 1.60E-04 0.016 3.14E-03 10.1542 2.63E-03 0.00
19.0 1.0 18.5 129.3 1.04 0.70 0.406 55 1.25 125.7 1.0 75.4 0.9 1575.004 1.90E-04 1.60E-04 0.016 3.26E-03 10.1542 2.73E-03 0.00
20.0 1.0 19.5 129.3 1.10 0.74 0.429 55 1.25 125.7 1.0 72.5 0.9 1602.558 1.95E-04 1.60E-04 0.016 3.41E-03 10.1542 2.86E-03 0.00
21.0 1.0 20.5 129.3 1.17 0.78 0.453 55 1.25 125.7 0.9 70.5 0.9 1633.452 1.99E-04 1.60E-04 0.016 3.53E-03 10.1542 2.96E-03 0.00
22.0 1.0 21.5 129.9 1.23 0.83 0.476 17.6 1.25 68.0 0.9 22.5 0.9 1147.306 2.94E-04 3.70E-04 0.037 3.21E-02 10.1542 2.69E-02 0.01
23.0 1.0 22.5 129.9 1.30 0.87 0.499 17.6 1.25 68.0 0.9 22.0 0.9 1167.121 2.99E-04 3.70E-04 0.037 3.31E-02 10.1542 2.78E-02 0.01
24.0 1.0 23.5 129.9 1.36 0.91 0.522 17.6 1.25 68.0 0.9 21.4 0.9 1186.286 3.04E-04 7.10E-04 0.071 6.54E-02 10.1542 5.48E-02 0.01
25.0 1.0 24.5 143.6 1.43 0.96 0.545 17 1.25 65.0 0.9 23.7 0.9 1257.503 2.97E-04 3.70E-04 0.037 3.02E-02 10.1542 2.53E-02 0.01
26.0 1.0 25.5 143.6 1.50 1.01 0.570 17 1.25 65.0 0.8 23.2 0.9 1279.492 3.01E-04 5.20E-04 0.052 4.35E-02 10.1542 3.65E-02 0.01
27.0 1.0 26.5 143.6 1.57 1.05 0.594 28 1.25 78.1 0.8 37.1 0.9 1531.313 2.60E-04 3.00E-04 0.030 1.43E-02 10.1542 1.20E-02 0.00
28.0 1.0 27.5 143.6 1.65 1.10 0.618 28 1.25 78.1 0.8 36.3 0.9 1555.165 2.63E-04 3.00E-04 0.030 1.46E-02 10.1542 1.23E-02 0.00
29.0 1.0 28.5 143.6 1.72 1.15 0.642 28 1.25 78.1 0.8 35.6 0.9 1578.363 2.66E-04 3.00E-04 0.030 1.50E-02 10.1542 1.26E-02 0.00
30.0 1.0 29.5 143.6 1.79 1.20 0.665 28 1.25 78.1 0.8 34.6 0.9 1594.521 2.70E-04 3.00E-04 0.030 1.56E-02 10.1542 1.31E-02 0.00
31.0 1.0 30.5 143.6 1.86 1.25 0.688 28 1.25 78.1 0.7 33.9 0.9 1616.337 2.73E-04 3.00E-04 0.030 1.59E-02 10.1542 1.33E-02 0.00
32.0 1.0 31.5 130.4 1.93 1.29 0.710 28 1.25 78.1 0.7 33.4 0.9 1636.654 2.76E-04 3.00E-04 0.030 1.62E-02 10.1542 1.36E-02 0.00
33.0 1.0 32.5 130.4 2.00 1.34 0.729 28 1.25 78.1 0.7 32.9 0.9 1655.567 2.77E-04 3.00E-04 0.030 1.65E-02 10.1542 1.39E-02 0.00
34.0 1.0 33.5 130.4 2.06 1.38 0.749 28 1.25 78.1 0.7 32.4 0.8 1674.091 2.79E-04 3.00E-04 0.030 1.68E-02 10.1542 1.41E-02 0.00
35.0 1.0 34.5 130.4 2.13 1.42 0.768 26 1.25 72.9 0.7 27.7 0.8 1613.117 2.94E-04 3.00E-04 0.030 2.03E-02 10.1542 1.71E-02 0.00
36.0 1.0 35.5 130.4 2.19 1.47 0.786 26 1.25 72.9 0.7 27.2 0.8 1629.539 2.96E-04 3.00E-04 0.030 2.07E-02 10.1542 1.74E-02 0.00
37.0 1.0 36.5 124.6 2.25 1.51 0.804 26 1.25 72.9 0.7 26.9 0.8 1645.291 2.97E-04 3.00E-04 0.030 2.11E-02 10.1542 1.77E-02 0.00
38.0 1.0 37.5 124.6 2.32 1.55 0.821 50 1.25 99.0 0.7 56.0 0.8 2130.775 2.32E-04 3.00E-04 0.030 8.72E-03 10.1542 7.32E-03 0.00
39.0 1.0 38.5 124.6 2.38 1.59 0.837 50 1.25 99.0 0.7 55.3 0.8 2150.681 2.33E-04 3.00E-04 0.030 8.85E-03 10.1542 7.42E-03 0.00
40.0 1.0 39.5 124.6 2.44 1.64 0.853 50 1.25 99.0 0.7 54.7 0.8 2170.261 2.34E-04 3.00E-04 0.030 8.97E-03 10.1542 7.53E-03 0.00
41.0 1.0 40.5 124.6 2.50 1.68 0.869 50 1.25 99.0 0.6 54.1 0.8 2189.531 2.34E-04 3.00E-04 0.030 9.09E-03 10.1542 7.63E-03 0.00
42.0 1.0 41.5 124.6 2.57 1.72 0.885 50 1.25 99.0 0.6 53.5 0.8 2208.502 2.34E-04 3.00E-04 0.030 9.21E-03 10.1542 7.73E-03 0.00
43.0 1.0 42.5 124.6 2.63 1.76 0.900 50 1.25 99.0 0.6 52.9 0.8 2227.187 2.35E-04 3.00E-04 0.030 9.33E-03 10.1542 7.83E-03 0.00
44.0 1.0 43.5 124.6 2.69 1.80 0.914 50 1.25 99.0 0.6 52.4 0.8 2245.596 2.35E-04 3.00E-04 0.030 9.45E-03 10.1542 7.93E-03 0.00
45.0 1.0 44.5 124.6 2.75 1.84 0.929 50 1.25 99.0 0.6 51.8 0.8 2263.741 2.35E-04 3.00E-04 0.030 9.57E-03 10.1542 8.03E-03 0.00
46.0 1.0 45.5 124.6 2.82 1.89 0.943 50 1.25 99.0 0.6 51.3 0.8 2281.630 2.36E-04 3.00E-04 0.030 9.68E-03 10.1542 8.12E-03 0.00
47.0 1.0 46.5 124.6 2.88 1.93 0.956 50 1.25 99.0 0.6 50.8 0.8 2299.274 2.36E-04 3.00E-04 0.030 9.79E-03 10.1542 8.22E-03 0.00
48.0 1.0 47.5 124.6 2.94 1.97 0.969 50 1.25 99.0 0.6 50.4 0.8 2316.680 2.36E-04 3.00E-04 0.030 9.91E-03 10.1542 8.31E-03 0.00
49.0 1.0 48.5 124.6 3.00 2.01 0.982 50 1.25 99.0 0.6 49.9 0.8 2333.858 2.36E-04 1.00E-02 1.000 3.34E-01 10.1542 2.80E-01 0.00
50.0 1.0 49.5 124.6 3.06 2.05 0.995 50 1.25 99.0 0.6 49.4 0.8 2350.814 2.36E-04 1.00E-02 1.000 3.38E-01 10.1542 2.83E-01 0.00

TOTAL SETTLEMENT = 0.12

Figure 14

G OCON 

I I 



Project Name : 2820 Sycamore Ave, Glendale
Project No. : W1582-06-01

Boring : 1

TECHNICAL ENGINEERING AND DESIGN GUIDES AS ADAPTED FROM THE US ARMY CORPS OF ENGINEERS, NO. 9
EVALUATION OF EARTHQUAKE-INDUCED SETTLEMENTS IN DRY SANDY SOILS

MAXIMUM CONSIDERED EARTHQUAKE
MCE EARTHQUAKE INFORMATION:
Earthquake Magnitude: 7.05
Peak Horiz. Acceleration (g): 0.932

 Fig 4.1  Fig 4.2  Fig 4.4

Depth of Thickness Depth of Soil Overburden Mean Effective Average Correction Relative Correction Maximum Volumetric Number of Corrected Estimated
Base of of Layer Mid-point of Unit Weight Pressure at Pressure at Cyclic Shear Field Factor Density Factor Corrected rd Shear Mod. [yeff]*[Geff] yeff Strain M7.5 Strain Cycles Vol. Strains Settlement

Strata  (ft) (ft) Layer (ft) (pcf) Mid-point (tsf) Mid-point (tsf) Stress [Tav] SPT [N] [Cer] [Dr]  (%) [Cn] [N1]60 Factor [Gmax]  (tsf) [Gmax] Shear Strain [yeff]*100% [E15}  (%) [Nc] [Ec] [S]  (inches)
1.0 1.0 0.5 113.7 0.03 0.02 0.017 7 1.25 62.4 1.7 13.4 1.0 146.504 1.16E-04 2.30E-04 0.023 3.72E-02 11.2443 3.27E-02 0.00
2.0 1.0 1.5 113.7 0.09 0.06 0.052 7 1.25 62.4 1.7 13.4 1.0 253.753 1.98E-04 2.30E-04 0.023 3.72E-02 11.2443 3.27E-02 0.00
3.5 1.5 2.8 113.7 0.16 0.10 0.095 7 1.25 62.4 1.7 13.4 1.0 343.583 2.61E-04 8.10E-04 0.081 1.31E-01 11.2443 1.15E-01 0.00
4.0 0.5 3.8 122.0 0.21 0.14 0.130 5 1.25 48.9 1.7 12.0 1.0 387.420 3.11E-04 5.00E-03 0.500 9.26E-01 11.2443 8.13E-01 0.00
5.0 1.0 4.5 122.0 0.26 0.17 0.157 5 1.25 48.9 1.7 12.0 1.0 426.786 3.38E-04 5.00E-03 0.500 9.26E-01 11.2443 8.13E-01 0.00
6.0 1.0 5.5 122.0 0.32 0.22 0.194 5 1.25 48.9 1.7 12.0 1.0 474.217 3.69E-04 1.00E-03 0.100 1.85E-01 11.2443 1.63E-01 0.04
7.0 1.0 6.5 122.0 0.38 0.26 0.231 5 1.25 48.9 1.6 11.7 1.0 513.105 3.98E-04 1.00E-03 0.100 1.91E-01 11.2443 1.68E-01 0.04
8.0 1.0 7.5 122.0 0.44 0.30 0.267 5 1.25 48.9 1.5 11.0 1.0 541.963 4.29E-04 2.70E-03 0.270 5.52E-01 11.2443 4.85E-01 0.12
9.0 1.0 8.5 122.0 0.50 0.34 0.303 5 1.25 48.9 1.4 10.5 1.0 568.546 4.56E-04 2.70E-03 0.270 5.86E-01 11.2443 5.15E-01 0.12
10.0 1.0 9.5 122.0 0.57 0.38 0.339 9 1.25 58.9 1.4 16.0 1.0 692.776 4.12E-04 2.70E-03 0.270 3.54E-01 11.2443 3.11E-01 0.07
11.0 1.0 10.5 122.0 0.63 0.42 0.375 9 1.25 58.9 1.3 15.3 1.0 718.656 4.32E-04 2.70E-03 0.270 3.73E-01 11.2443 3.27E-01 0.08
12.0 1.0 11.5 109.0 0.68 0.46 0.409 12 1.25 65.6 1.2 16.7 0.9 772.734 4.31E-04 2.70E-03 0.270 3.36E-01 11.2443 2.95E-01 0.07
13.5 1.5 12.8 109.0 0.75 0.50 0.448 12 1.25 65.6 1.2 15.9 0.9 797.618 4.49E-04 1.20E-03 0.120 1.58E-01 11.2443 1.39E-01 0.05
14.0 0.5 13.8 109.0 0.81 0.54 0.480 7 1.25 47.8 1.2 13.5 0.9 782.856 4.82E-04 1.20E-03 0.120 1.92E-01 11.2443 1.69E-01 0.02
15.0 1.0 14.5 109.0 0.85 0.57 0.503 7 1.25 47.8 1.1 13.1 0.9 794.440 4.93E-04 1.20E-03 0.120 1.99E-01 11.2443 1.75E-01 0.04
16.0 1.0 15.5 109.0 0.90 0.60 0.534 7 1.25 47.8 1.1 12.8 0.9 813.559 5.03E-04 2.20E-03 0.220 3.75E-01 11.2443 3.29E-01 0.08
17.5 1.5 16.8 109.0 0.97 0.65 0.572 7 1.25 47.8 1.0 12.5 0.9 836.548 5.15E-04 2.20E-03 0.220 3.86E-01 11.2443 3.39E-01 0.12
18.0 0.5 17.8 122.4 1.03 0.69 0.603 25 1.25 84.0 1.0 34.9 0.9 1211.587 3.70E-04 7.10E-04 0.071 3.64E-02 11.2443 3.19E-02 0.00
19.0 1.0 18.5 122.4 1.07 0.72 0.628 25 1.25 84.0 1.0 33.7 0.9 1223.564 3.78E-04 7.10E-04 0.071 3.80E-02 11.2443 3.34E-02 0.01
20.0 1.0 19.5 122.4 1.13 0.76 0.661 25 1.25 84.0 1.0 32.8 0.9 1246.696 3.86E-04 7.10E-04 0.071 3.92E-02 11.2443 3.45E-02 0.01
21.0 1.0 20.5 122.4 1.19 0.80 0.694 25 1.25 84.0 0.9 32.0 0.9 1269.018 3.93E-04 7.10E-04 0.071 4.05E-02 11.2443 3.55E-02 0.01
22.0 1.0 21.5 117.0 1.25 0.84 0.726 25 1.25 84.0 0.9 31.2 0.9 1290.131 3.99E-04 7.10E-04 0.071 4.16E-02 11.2443 3.66E-02 0.01
23.0 1.0 22.5 117.0 1.31 0.88 0.757 25 1.25 84.0 0.9 30.5 0.9 1310.137 4.05E-04 1.20E-03 0.120 7.23E-02 11.2443 6.35E-02 0.02
24.5 1.5 23.8 117.0 1.39 0.93 0.795 25 1.25 84.0 0.9 29.7 0.9 1334.335 4.11E-04 1.20E-03 0.120 7.46E-02 11.2443 6.55E-02 0.02
25.0 0.5 24.8 117.0 1.44 0.97 0.825 15 1.25 61.2 0.9 21.5 0.9 1222.463 4.60E-04 1.20E-03 0.120 1.10E-01 11.2443 9.67E-02 0.01
26.0 1.0 25.5 117.0 1.49 1.00 0.847 15 1.25 61.2 0.8 21.0 0.9 1232.035 4.65E-04 1.20E-03 0.120 1.13E-01 11.2443 9.93E-02 0.02
27.0 1.0 26.5 117.0 1.55 1.04 0.876 15 1.25 61.2 0.8 20.7 0.9 1249.171 4.69E-04 8.10E-04 0.081 7.78E-02 11.2443 6.83E-02 0.02
28.0 1.0 27.5 117.7 1.61 1.08 0.904 29 1.25 80.4 0.8 37.7 0.9 1555.226 3.85E-04 5.20E-04 0.052 2.43E-02 11.2443 2.13E-02 0.01
29.0 1.0 28.5 117.7 1.66 1.12 0.933 29 1.25 80.4 0.8 37.1 0.9 1574.721 3.88E-04 5.20E-04 0.052 2.48E-02 11.2443 2.17E-02 0.01
30.0 1.0 29.5 117.7 1.72 1.15 0.960 29 1.25 80.4 0.8 36.5 0.9 1593.780 3.91E-04 5.20E-04 0.052 2.52E-02 11.2443 2.22E-02 0.01
31.0 1.0 30.5 117.7 1.78 1.19 0.988 29 1.25 80.4 0.8 36.0 0.9 1612.427 3.93E-04 5.20E-04 0.052 2.57E-02 11.2443 2.26E-02 0.00
32.0 1.0 31.5 120.0 1.84 1.23 1.015 50 1.25 103.4 0.8 58.3 0.9 1925.815 3.35E-04 5.20E-04 0.052 1.44E-02 11.2443 1.26E-02 0.00
33.0 1.0 32.5 120.0 1.90 1.27 1.042 50 1.25 103.4 0.7 57.5 0.9 1946.889 3.37E-04 5.20E-04 0.052 1.47E-02 11.2443 1.29E-02 0.00
34.0 1.0 33.5 120.0 1.96 1.31 1.068 50 1.25 103.4 0.7 56.6 0.8 1967.532 3.39E-04 5.20E-04 0.052 1.49E-02 11.2443 1.31E-02 0.00
35.0 1.0 34.5 120.0 2.02 1.35 1.094 50 1.25 103.4 0.7 55.8 0.8 1987.766 3.41E-04 5.20E-04 0.052 1.52E-02 11.2443 1.33E-02 0.00
36.0 1.0 35.5 122.6 2.08 1.40 1.120 50 1.25 103.4 0.7 55.0 0.8 2007.822 3.42E-04 5.20E-04 0.052 1.54E-02 11.2443 1.36E-02 0.00
37.0 1.0 36.5 122.6 2.14 1.44 1.146 50 1.25 103.4 0.7 54.2 0.8 2027.706 3.44E-04 5.20E-04 0.052 1.57E-02 11.2443 1.38E-02 0.00
38.0 1.0 37.5 122.6 2.20 1.48 1.171 50 1.25 103.4 0.7 53.5 0.8 2047.222 3.45E-04 5.20E-04 0.052 1.60E-02 11.2443 1.40E-02 0.00
39.0 1.0 38.5 122.6 2.27 1.52 1.196 50 1.25 100.8 0.7 54.4 0.8 2087.476 3.43E-04 5.20E-04 0.052 1.56E-02 11.2443 1.37E-02 0.00
40.0 1.0 39.5 122.6 2.33 1.56 1.220 50 1.25 100.8 0.7 53.8 0.8 2106.770 3.44E-04 5.20E-04 0.052 1.59E-02 11.2443 1.39E-02 0.00
41.0 1.0 40.5 122.6 2.39 1.60 1.243 50 1.25 100.8 0.7 53.1 0.8 2125.740 3.45E-04 5.20E-04 0.052 1.61E-02 11.2443 1.41E-02 0.00
42.0 1.0 41.5 122.6 2.45 1.64 1.266 50 1.25 100.8 0.7 52.5 0.8 2144.401 3.46E-04 5.20E-04 0.052 1.63E-02 11.2443 1.43E-02 0.00
43.0 1.0 42.5 122.6 2.51 1.68 1.289 50 1.25 100.8 0.6 51.9 0.8 2162.766 3.46E-04 5.20E-04 0.052 1.66E-02 11.2443 1.45E-02 0.00
44.0 1.0 43.5 122.6 2.57 1.72 1.310 50 1.25 100.8 0.6 51.3 0.8 2180.845 3.47E-04 5.20E-04 0.052 1.68E-02 11.2443 1.47E-02 0.00
45.0 1.0 44.5 122.6 2.63 1.76 1.332 50 1.25 100.8 0.6 50.8 0.8 2198.651 3.48E-04 5.20E-04 0.052 1.70E-02 11.2443 1.49E-02 0.00
46.0 1.0 45.5 122.6 2.70 1.81 1.353 50 1.25 100.8 0.6 50.2 0.8 2216.194 3.48E-04 5.20E-04 0.052 1.72E-02 11.2443 1.51E-02 0.00
47.0 1.0 46.5 122.6 2.76 1.85 1.373 50 1.25 100.8 0.6 49.7 0.8 2233.484 3.48E-04 5.20E-04 0.052 1.74E-02 11.2443 1.53E-02 0.00
48.0 1.0 47.5 122.6 2.82 1.89 1.393 50 1.25 100.8 0.6 49.2 0.8 2250.530 3.49E-04 5.20E-04 0.052 1.77E-02 11.2443 1.55E-02 0.00
49.0 1.0 48.5 122.6 2.88 1.93 1.412 50 1.25 100.8 0.6 48.7 0.8 2267.340 3.49E-04 5.20E-04 0.052 1.79E-02 11.2443 1.57E-02 0.00
50.0 1.0 49.5 122.6 2.94 1.97 1.431 50 1.25 100.8 0.6 48.2 0.8 2283.924 3.49E-04 5.20E-04 0.052 1.81E-02 11.2443 1.59E-02 0.00

TOTAL SETTLEMENT = 1.00

Figure 15
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Project Name : 2820 Sycamore Ave, Glendale
Project No. : W1582-06-01

Boring : 4

TECHNICAL ENGINEERING AND DESIGN GUIDES AS ADAPTED FROM THE US ARMY CORPS OF ENGINEERS, NO. 9
EVALUATION OF EARTHQUAKE-INDUCED SETTLEMENTS IN DRY SANDY SOILS

MAXIMUM CONSIDERED EARTHQUAKE
MCE EARTHQUAKE INFORMATION:
Earthquake Magnitude: 7.05
Peak Horiz. Acceleration (g): 0.932

 Fig 4.1  Fig 4.2  Fig 4.4

Depth of Thickness Depth of Soil Overburden Mean Effective Average Correction Relative Correction Maximum Volumetric Number of Corrected Estimated
Base of of Layer Mid-point of Unit Weight Pressure at Pressure at Cyclic Shear Field Factor Density Factor Corrected rd Shear Mod. [yeff]*[Geff] yeff Strain M7.5 Strain Cycles Vol. Strains Settlement

Strata  (ft) (ft) Layer (ft) (pcf) Mid-point (tsf) Mid-point (tsf) Stress [Tav] SPT [N] [Cer] [Dr]  (%) [Cn] [N1]60 Factor [Gmax]  (tsf) [Gmax] Shear Strain [yeff]*100% [E15}  (%) [Nc] [Ec] [S]  (inches)
1.0 1.0 0.5 110.4 0.03 0.02 0.017 20 1.25 103.0 1.7 38.3 1.0 204.843 8.08E-05 1.60E-04 0.016 7.35E-03 11.2443 6.45E-03 0.00
2.0 1.0 1.5 110.4 0.08 0.06 0.050 20 1.25 103.0 1.7 38.3 1.0 354.798 1.37E-04 2.30E-04 0.023 1.06E-02 11.2443 9.28E-03 0.00
3.0 1.0 2.5 110.4 0.14 0.09 0.084 20 1.25 103.0 1.7 38.3 1.0 458.042 1.74E-04 2.30E-04 0.023 1.06E-02 11.2443 9.28E-03 0.00
4.5 1.5 3.8 110.4 0.21 0.14 0.125 20 1.25 103.0 1.7 38.3 1.0 560.985 2.08E-04 8.10E-04 0.081 3.72E-02 11.2443 3.27E-02 0.00
5.0 0.5 4.8 115.3 0.26 0.18 0.159 21 1.25 101.3 1.7 40.2 1.0 642.711 2.26E-04 8.10E-04 0.081 3.50E-02 11.2443 3.08E-02 0.00
6.0 1.0 5.5 115.3 0.31 0.21 0.185 21 1.25 101.3 1.7 40.2 1.0 693.553 2.40E-04 4.50E-04 0.045 1.95E-02 11.2443 1.71E-02 0.00
7.0 1.0 6.5 115.3 0.36 0.24 0.219 21 1.25 101.3 1.7 40.0 1.0 754.739 2.57E-04 4.50E-04 0.045 1.96E-02 11.2443 1.72E-02 0.00
8.0 1.0 7.5 115.3 0.42 0.28 0.254 24 1.25 97.1 1.6 42.5 1.0 828.793 2.67E-04 4.50E-04 0.045 1.82E-02 11.2443 1.60E-02 0.00
9.0 1.0 8.5 115.3 0.48 0.32 0.288 24 1.25 97.1 1.5 39.9 1.0 865.052 2.85E-04 4.50E-04 0.045 1.97E-02 11.2443 1.73E-02 0.00
10.0 1.0 9.5 115.3 0.54 0.36 0.322 24 1.25 97.1 1.4 37.6 1.0 898.135 3.02E-04 1.00E-03 0.100 4.69E-02 11.2443 4.12E-02 0.01
11.0 1.0 10.5 115.3 0.59 0.40 0.356 24 1.25 97.1 1.3 35.7 1.0 929.238 3.17E-04 1.00E-03 0.100 4.98E-02 11.2443 4.38E-02 0.01
12.0 1.0 11.5 82.9 0.64 0.43 0.385 24 1.25 97.1 1.3 34.3 0.9 954.398 3.29E-04 1.00E-03 0.100 5.23E-02 11.2443 4.59E-02 0.01
13.0 1.0 12.5 82.9 0.69 0.46 0.409 24 1.25 97.1 1.2 33.3 0.9 974.471 3.37E-04 1.00E-03 0.100 5.43E-02 11.2443 4.77E-02 0.01
14.0 1.0 13.5 82.9 0.73 0.49 0.432 24 1.25 97.1 1.2 32.3 0.9 993.750 3.44E-04 1.00E-03 0.100 5.62E-02 11.2443 4.94E-02 0.01
15.0 1.0 14.5 129.3 0.78 0.52 0.463 10 1.25 58.2 1.2 15.4 0.9 803.267 4.49E-04 1.20E-03 0.120 1.65E-01 11.2443 1.45E-01 0.03
16.0 1.0 15.5 129.3 0.84 0.57 0.500 10 1.25 58.2 1.1 14.8 0.9 825.897 4.64E-04 1.20E-03 0.120 1.72E-01 11.2443 1.51E-01 0.04
17.0 1.0 16.5 129.3 0.91 0.61 0.536 55 1.25 125.7 1.1 80.4 0.9 1506.072 2.69E-04 3.70E-04 0.037 6.96E-03 11.2443 6.12E-03 0.00
18.0 1.0 17.5 129.3 0.97 0.65 0.572 55 1.25 125.7 1.0 77.8 0.9 1541.294 2.77E-04 3.70E-04 0.037 7.25E-03 11.2443 6.37E-03 0.00
19.0 1.0 18.5 129.3 1.04 0.70 0.608 55 1.25 125.7 1.0 75.4 0.9 1575.004 2.84E-04 3.70E-04 0.037 7.53E-03 11.2443 6.62E-03 0.00
20.0 1.0 19.5 129.3 1.10 0.74 0.644 55 1.25 125.7 1.0 72.5 0.9 1602.558 2.92E-04 3.70E-04 0.037 7.89E-03 11.2443 6.93E-03 0.00
21.0 1.0 20.5 129.3 1.17 0.78 0.679 55 1.25 125.7 0.9 70.5 0.9 1633.452 2.98E-04 3.70E-04 0.037 8.16E-03 11.2443 7.17E-03 0.00
22.0 1.0 21.5 129.9 1.23 0.83 0.714 17.6 1.25 68.0 0.9 22.5 0.9 1147.306 4.41E-04 1.20E-03 0.120 1.04E-01 11.2443 9.14E-02 0.02
23.0 1.0 22.5 129.9 1.30 0.87 0.748 17.6 1.25 68.0 0.9 22.0 0.9 1167.121 4.49E-04 1.20E-03 0.120 1.07E-01 11.2443 9.42E-02 0.02
24.0 1.0 23.5 129.9 1.36 0.91 0.782 17.6 1.25 68.0 0.9 21.4 0.9 1186.286 4.56E-04 1.20E-03 0.120 1.10E-01 11.2443 9.70E-02 0.02
25.0 1.0 24.5 143.6 1.43 0.96 0.818 17 1.25 65.0 0.9 23.7 0.9 1257.503 4.45E-04 1.20E-03 0.120 9.78E-02 11.2443 8.59E-02 0.02
26.0 1.0 25.5 143.6 1.50 1.01 0.855 17 1.25 65.0 0.8 23.2 0.9 1279.492 4.52E-04 8.10E-04 0.081 6.77E-02 11.2443 5.95E-02 0.01
27.0 1.0 26.5 143.6 1.57 1.05 0.891 28 1.25 78.1 0.8 37.1 0.9 1531.313 3.89E-04 5.20E-04 0.052 2.48E-02 11.2443 2.18E-02 0.01
28.0 1.0 27.5 143.6 1.65 1.10 0.927 28 1.25 78.1 0.8 36.3 0.9 1555.165 3.95E-04 5.20E-04 0.052 2.54E-02 11.2443 2.23E-02 0.01
29.0 1.0 28.5 143.6 1.72 1.15 0.963 28 1.25 78.1 0.8 35.6 0.9 1578.363 3.99E-04 5.20E-04 0.052 2.60E-02 11.2443 2.28E-02 0.01
30.0 1.0 29.5 143.6 1.79 1.20 0.998 28 1.25 78.1 0.8 34.6 0.9 1594.521 4.06E-04 8.10E-04 0.081 4.20E-02 11.2443 3.69E-02 0.01
31.0 1.0 30.5 143.6 1.86 1.25 1.032 28 1.25 78.1 0.7 33.9 0.9 1616.337 4.10E-04 8.10E-04 0.081 4.29E-02 11.2443 3.77E-02 0.00
32.0 1.0 31.5 130.4 1.93 1.29 1.064 28 1.25 78.1 0.7 33.4 0.9 1636.654 4.13E-04 8.10E-04 0.081 4.38E-02 11.2443 3.85E-02 0.00
33.0 1.0 32.5 130.4 2.00 1.34 1.093 28 1.25 78.1 0.7 32.9 0.9 1655.567 4.16E-04 8.10E-04 0.081 4.46E-02 11.2443 3.92E-02 0.00
34.0 1.0 33.5 130.4 2.06 1.38 1.122 28 1.25 78.1 0.7 32.4 0.8 1674.091 4.18E-04 8.10E-04 0.081 4.54E-02 11.2443 3.99E-02 0.00
35.0 1.0 34.5 130.4 2.13 1.42 1.151 26 1.25 72.9 0.7 27.7 0.8 1613.117 4.41E-04 8.10E-04 0.081 5.49E-02 11.2443 4.82E-02 0.00
36.0 1.0 35.5 130.4 2.19 1.47 1.179 26 1.25 72.9 0.7 27.2 0.8 1629.539 4.44E-04 8.10E-04 0.081 5.59E-02 11.2443 4.91E-02 0.00
37.0 1.0 36.5 124.6 2.25 1.51 1.205 26 1.25 72.9 0.7 26.9 0.8 1645.291 4.46E-04 8.10E-04 0.081 5.69E-02 11.2443 4.99E-02 0.00
38.0 1.0 37.5 124.6 2.32 1.55 1.231 50 1.25 99.0 0.7 56.0 0.8 2130.775 3.48E-04 5.20E-04 0.052 1.51E-02 11.2443 1.33E-02 0.00
39.0 1.0 38.5 124.6 2.38 1.59 1.255 50 1.25 99.0 0.7 55.3 0.8 2150.681 3.49E-04 5.20E-04 0.052 1.53E-02 11.2443 1.35E-02 0.00
40.0 1.0 39.5 124.6 2.44 1.64 1.279 50 1.25 99.0 0.7 54.7 0.8 2170.261 3.50E-04 5.20E-04 0.052 1.55E-02 11.2443 1.37E-02 0.00
41.0 1.0 40.5 124.6 2.50 1.68 1.303 50 1.25 99.0 0.6 54.1 0.8 2189.531 3.51E-04 5.20E-04 0.052 1.58E-02 11.2443 1.38E-02 0.00
42.0 1.0 41.5 124.6 2.57 1.72 1.326 50 1.25 99.0 0.6 53.5 0.8 2208.502 3.52E-04 5.20E-04 0.052 1.60E-02 11.2443 1.40E-02 0.00
43.0 1.0 42.5 124.6 2.63 1.76 1.349 50 1.25 99.0 0.6 52.9 0.8 2227.187 3.52E-04 5.20E-04 0.052 1.62E-02 11.2443 1.42E-02 0.00
44.0 1.0 43.5 124.6 2.69 1.80 1.371 50 1.25 99.0 0.6 52.4 0.8 2245.596 3.53E-04 5.20E-04 0.052 1.64E-02 11.2443 1.44E-02 0.00
45.0 1.0 44.5 124.6 2.75 1.84 1.392 50 1.25 99.0 0.6 51.8 0.8 2263.741 3.53E-04 5.20E-04 0.052 1.66E-02 11.2443 1.46E-02 0.00
46.0 1.0 45.5 124.6 2.82 1.89 1.413 50 1.25 99.0 0.6 51.3 0.8 2281.630 3.53E-04 5.20E-04 0.052 1.68E-02 11.2443 1.47E-02 0.00
47.0 1.0 46.5 124.6 2.88 1.93 1.433 50 1.25 99.0 0.6 50.8 0.8 2299.274 3.53E-04 5.20E-04 0.052 1.70E-02 11.2443 1.49E-02 0.00
48.0 1.0 47.5 124.6 2.94 1.97 1.453 50 1.25 99.0 0.6 50.4 0.8 2316.680 3.53E-04 5.20E-04 0.052 1.72E-02 11.2443 1.51E-02 0.00
49.0 1.0 48.5 124.6 3.00 2.01 1.472 50 1.25 99.0 0.6 49.9 0.8 2333.858 3.53E-04 1.00E-02 1.000 3.34E-01 11.2443 2.93E-01 0.00
50.0 1.0 49.5 124.6 3.06 2.05 1.491 50 1.25 99.0 0.6 49.4 0.8 2350.814 3.53E-04 1.00E-02 1.000 3.38E-01 11.2443 2.97E-01 0.00

TOTAL SETTLEMENT = 0.28

Figure 16
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FIGURE 19  

Date: Boring/Test Number: 
Project Number: Diameter of Boring: 8 inches

Project Location: Diameter of Casing: 2 inches
Earth Description: Depth of Boring: 10 feet

Tested By: Depth to Invert of BMP: 4 feet
Liquid Description: Depth to Water Table: >80 feet

Measurement Method: Depth to Initial Water Depth (d1):  48 inches

Start Time for Pre-Soak: Water Remaining in Boring (Y/N): 
Start Time for Standard: Standard Time Interval Between Readings: 30 min

Reading 
Number

Time Start 
(hh:mm)

Time End 
(hh:mm)

Elapsed Time 
∆time (min)

Water Drop During 
Standard Time 
Interval, Δd (in)

1 10:05 AM 10:35 AM 30 34.2
2 10:40 AM 11:10 AM 30 33.5
3 11:15 AM 11:45 AM 30 32.4
4 11:50 AM 12:20 PM 30 35.0
5 12:25 PM 12:55 PM 30 33.7
6 1:00 PM 1:30 PM 30 33.5
7 1:35 AM 2:05 AM 30 33.0
8 2:10 AM 2:40 AM 30 32.4

* Calculations Below Based on Stabilized Readings Only

Boring Radius, r: 4 inches
Test Section Height, h: 72.0 inches A = 1860 in2

Reading 6 V = 1683 in3 Percolation Rate = 1.81 inches/hour
Reading 7 V = 1659 in3 Percolation Rate = 1.78 inches/hour
Reading 8 V = 1629 in3 Percolation Rate = 1.75 inches/hour

Measured Percolation Rate = 1.78 inches/hour

Reduction Factors

Small Diameter Boring, RFt = 1
Site Variability, RFv = 1 Total Reduction Factor = 3

Long Term Siltation, RFs = 1

Design Infiltration Rate

Design Infiltration Rate = 0.59 inches/hour

Soil Description
Notes

Comments

Stabilized Readings
Achieved with Readings

MEASURED PERCOLATION RATE & DESIGN INFILTRATION RATE CALCULATIONS*

10:00 AM

B1

Yes

RP

6/28/2022

9:00 AM

6, 7, and 8

BORING PERCOLATION TEST FIELD LOG

W1582-06-01

SP-SM

Clear Clean Tap Water
Sounder

2820 Sycamore Ave, Glendale

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴,𝐴𝐴 = 2𝜋𝜋𝑟𝑟𝑟 + 𝜋𝜋𝑟𝑟2

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉,𝑉𝑉 = 𝜋𝜋𝑟𝑟2Δd 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 =
⁄𝑉𝑉 𝐴𝐴
∆𝑇𝑇

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = 𝑀𝑀𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 /𝑅𝑅𝑅𝑅

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹,𝑅𝑅𝑅𝑅 = 𝑅𝑅𝑅𝑅𝑡𝑡 + 𝑅𝑅𝑅𝑅𝑣𝑣 + 𝑅𝑅𝑅𝑅𝑠𝑠

(-) 



FIGURE 20

Date: Boring/Test Number: 
Project Number: Diameter of Boring: 8 inches

Project Location: Diameter of Casing: 2 inches
Earth Description: Depth of Boring: 10 feet

Tested By: Depth to Invert of BMP: 5 feet
Liquid Description: Depth to Water Table: > 80 feet

Measurement Method: Depth to Initial Water Depth (d1):  60 inches

Start Time for Pre-Soak: Water Remaining in Boring (Y/N): 
Start Time for Standard: Standard Time Interval Between Readings: 30 min

Reading 
Number

Time Start 
(hh:mm)

Time End 
(hh:mm)

Elapsed Time 
∆time (min)

Water Drop During 
Standard Time 
Interval, Δd (in)

1 10:35 AM 11:05 AM 30 37.2
2 11:10 AM 11:40 AM 30 43.3
3 11:45 AM 12:15 PM 30 38.5
4 12:20 PM 12:50 PM 30 35.2
5 12:55 PM 1:25 PM 30 42.2
6 1:30 PM 2:00 PM 30 38.6
7 2:05 PM 2:35 PM 30 38.4
8 2:40 PM 3:10 PM 30 37.9

* Calculations Below Based on Stabilized Readings Only

Boring Radius, r: 4 inches
Test Section Height, h: 60.0 inches A = 1558 in2

Reading 6 V = 1942 in3 Percolation Rate = 2.49 inches/hour
Reading 7 V = 1930 in3 Percolation Rate = 2.48 inches/hour
Reading 8 V = 1906 in3 Percolation Rate = 2.45 inches/hour

Measured Percolation Rate = 2.47 inches/hour

Reduction Factors

Small Diameter Boring, RFt = 1
Site Variability, RFv = 1 Total Reduction Factor = 3

Long Term Siltation, RFs = 1

Design Infiltration Rate

Design Infiltration Rate = 0.82 inches/hour

SP

BORING PERCOLATION TEST FIELD LOG

6/28/2022 B4
W1582-06-01

2820 Sycamore Ave, Glendale

RP
Clear Clean Tap Water

Sounder

9:30 AM Yes
10:30 AM

Soil Description
Notes

Comments

Stabilized Readings
Achieved with Readings

6, 7, and 8

MEASURED PERCOLATION RATE & DESIGN INFILTRATION RATE CALCULATIONS*

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴,𝐴𝐴 = 2𝜋𝜋𝑟𝑟𝑟 + 𝜋𝜋𝑟𝑟2

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉,𝑉𝑉 = 𝜋𝜋𝑟𝑟2Δd 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 =
⁄𝑉𝑉 𝐴𝐴
∆𝑇𝑇

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = 𝑀𝑀𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 /𝑅𝑅𝑅𝑅

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹,𝑅𝑅𝑅𝑅 = 𝑅𝑅𝑅𝑅𝑡𝑡 + 𝑅𝑅𝑅𝑅𝑣𝑣 + 𝑅𝑅𝑅𝑅𝑠𝑠

(-) 
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Geocon Project No. W1582-06-01  August 4, 2022 

APPENDIX A 

FIELD INVESTIGATION 

The scope of this investigation included a site reconnaissance, field exploration, laboratory testing, 
engineering analysis, and the preparation of this report. The site was explored on June 27 and 28, 2022 
by excavating four borings using a truck-mounted hollow stem auger drilling machine to depths 
between 10 and 41 feet below the existing ground surface. Additional excavations were performed up 
to 3 feet below the existing ground surface using hand tools. Representative and relatively undisturbed 
samples were obtained by driving a 3-inch, O. D., California Modified Sampler into the “undisturbed” 
soil mass with blows from a 140-pound auto-hammer falling 30 inches as well as a slide hammer.  
The California Modified Sampler was equipped with 1-inch by 23/8-inch diameter brass sampler rings to 
facilitate soil removal and testing. Standard Penetration Tests were performed in borings B1 and B4. 
Bulk samples were also obtained. 

The soil conditions encountered in the borings were visually examined, classified and logged in general 
accordance with the Unified Soil Classification System (USCS). The logs of the borings are presented 
on Figures A1 through A6. The logs depict the soil and geologic conditions encountered and the depth 
at which samples were obtained. The logs also include our interpretation of the conditions between 
sampling intervals. Therefore, the logs contain both observed and interpreted data. We determined the 
lines designating the interface between soil materials on the logs using visual observations, penetration 
rates, excavation characteristics and other factors. The transition between materials may be abrupt or 
gradual. Where applicable, the logs were revised based on subsequent laboratory testing. The location of 
the borings are shown on Figure 2. 

 



ARTIFICIAL FILL
Sand, well-graded, loose, dry, light grayish brown, fine- to coarse-grained.

- some gravel

ALLUVIAL FAN DEPOSITS
Sand with Silt, poorly graded, loose, slightly moist, brown, fine- to
medium-grained.

- cobble fragments (to 4")

- grades coarser

Sand, well-graded, medium dense, dry, light brown, fine- to coarse-grained.

Silty Sand, loose, slightly moist, brown, fine-grained, some medium-grained.

Sand with Silt, well-graded, medium dense, slightly moist, reddish brown,
fine- to coarse-grained.

- trace gravel (to 1")

- fragments (to 2")

Silty Sand, medium dense, slightly moist, reddish brown, fine- to
medium-grained, trace coarse-grained.

- cobble

Sand with Silt, medium dense, dry, light grayish brown, fine- to
medium-grained, some coarse-grained, trace fine gravel.
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ALLUVIAL CHANNEL DEPOSITS
Sand with Silt and Gravel, well-graded, very dense, dry, light grayish brown,
gravel (to 2").

- increase in silt

Total depth of boring: 41 feet
Fill to 3.5 feet.
No groundwater encountered.
Backfilled with soil cuttings and tamped.

*Penetration resistance for 140-pound hammer falling 30 inches by
auto-hammer.

NOTE: The stratification lines presented herein represent the approximate
boundary between earth types; the transitions may be gradual.
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AC: 4"   BASE: 3"
ARTIFICIAL FILL
Sand, poorly graded, loose, dry, grayish brown, fine- to medium-grained,
trace silt and fine gravel.

ALLUVIAL FAN DEPOSITS
Sand with Silt, poorly graded, medium dense, brown, fine-grained, some
medium-grained, trace fine gravel.

- grades coarser

- fine- to coarse-grained, cobble fragments (to 2")

- cobble

Total depth of boring: 20 feet
Fill to 4 feet.
No groundwater encountered.
Backfilled with soil cuttings and tamped.

*Penetration resistance for 140-pound hammer falling 30 inches by
auto-hammer.

NOTE: The stratification lines presented herein represent the approximate
boundary between earth types; the transitions may be gradual.
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AC: 4.5"   BASE: 4.5"
ARTIFICIAL FILL
Silty Sand, loose, dry, grayish brown, fine-grained, trace fine gravel.

ALLUVIAL FAN DEPOSITS
Sand, poorly graded, medium dense, dry, grayish brown, fine-grained, some
gravel, trace cobbles (to 4").

- cobble

Total depth of boring: 10 feet
Fill to 4.5 feet.
No groundwater encountered.
Backfilled with soil cuttings and tamped.

*Penetration resistance for 140-pound hammer falling 30 inches by
auto-hammer.

NOTE: The stratification lines presented herein represent the approximate
boundary between earth types; the transitions may be gradual.
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ARTIFICIAL FILL
Sand with Silt, well-graded, medium dense, dry, grayish brown, fine- to
coarse-grained, some gravel (to 1").

ALLUVIAL FAN DEPOSITS
Sand, poorly graded, medium dense, slightly moist, brown, fine-grained,
rootlets, trace gravel (to 2").

- cobble fragments

- fine- to medium-grained, some coarse-grained

Sand with Silt, well-graded, loose, slightly moist, brown, fine- to
coarse-grained.

- dense, some gravel (to 2")

Silty Sand, medium dense, slightly moist, brown, fine-grained, some
medium-grained.

ALLUVIAL CHANNEL DEPOSITS
Silty Sand, medium dense, dry, light brown, fine- to medium-grained.

- grades coarser, trace gravel (to 3/4")
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- medium dense

- decrease in silt

- increase in silt
- gravel (to 2")

- cobble fragments

Total depth of boring: 39.5 feet
Fill to 4.5 feet.
No groundwater encountered.
Backfilled with soil cuttings and tamped.

*Penetration resistance for 140-pound hammer falling 30 inches by
auto-hammer.

NOTE: The stratification lines presented herein represent the approximate
boundary between earth types; the transitions may be gradual.
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ARTIFICIAL FILL
Sand with Gravel, poorly graded, loose, dry, light grayish brown, fine- to
medium-grained, trace silt, cobbles (to 4"), and roots.

ALLUVIAL FAN DEPOSITS
Sand with Gravel, well-graded, medium dense, dry, light brown, fine- to
coarse-grained, some cobbles and gravel (to 3.5").

Total depth of boring: 2.5 feet
Fill to 1.5 feet.
No groundwater encountered.
Backfilled with soil cuttings and tamped.

NOTE: The stratification lines presented herein represent the approximate
boundary between earth types; the transitions may be gradual.
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ARTIFICIAL FILL
Sand with Gravel, poorly graded, medium dense, slightly moist, brown, fine-
to medium-grained, some coarse-grained, silt, gravel (to 2"), and rootlets.

ALLUVIAL FAN DEPOSITS
Sand with Gravel, well-graded, loose, dry, gray, fine- to coarse-grained, some
gravel (to 4").

Total depth of boring: 3 feet
Fill to 1.5 feet.
No groundwater encountered.
Backfilled with soil cuttings and tamped.

NOTE: The stratification lines presented herein represent the approximate
boundary between earth types; the transitions may be gradual.
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Geocon Project No. W1582-06-01  August 4, 2022 

APPENDIX B  

LABORATORY TESTING 

Laboratory tests were performed in accordance with generally accepted test methods of the International 
ASTM, or other suggested procedures. Selected samples were tested for direct shear strength, 
consolidation characteristics, grain-size, maximum dry density, in-place dry density and moisture 
content. The results of the laboratory tests are summarized in Figures B1 through B18. The in-place dry 
density and moisture content of the samples tested are presented on the boring logs, Appendix A. 

 

 
 



Project No.: W1582-06-01

3.62

Boring No. B1 Normal Strest (kip/ft2) 1 3 5

Sample No. B1@0-5' Peak Shear Stress  (kip/ft²) 0.92 2.26

0.05

Depth (ft) 0-5' Shear Stress @ End of Test (ksf) 0.79 2.23 3.62

Sample Type: Bulk Deformation Rate  (in./min.) 0.05 0.05

Soil Identification: Initial Sample Height (in.) 1.0 1.0 1.0

Well-Graded Sand (SW)
Ring Inside Diameter (in.) 2.375 2.375 2.375

Initial Moisture Content (%) 8.9 8.6 8.6

Strength Parameters Initial Dry Density (pcf) 116.0 116.0 116.0

51.4 51.2

Peak 243 34.0 Soil Height Before Shearing (in.) 1.2 1.2 1.2

C (psf)  Initial Degree of Saturation (%) 53.0

Ultimate 92 35.3 Final Moisture Content (%) 13.0 12.0

DIRECT SHEAR TEST RESULTS Twelve Oaks Senior Living Facility
2820 Sycamore Avenue

Glendale, California
Consolidated Drained ASTM D-3080

 Checked by:       PZ
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August 2022 Figure B1
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Project No.: W1582-06-01

4.33

Boring No. B5 Normal Strest (kip/ft2) 1 3 5

Sample No. B5@0-2.5' Peak Shear Stress  (kip/ft²) 1.27 2.88

0.05

Depth (ft) 0-2.5' Shear Stress @ End of Test (ksf) 0.91 2.53 4.19

Sample Type: Bulk Deformation Rate  (in./min.) 0.05 0.05

Soil Identification: Initial Sample Height (in.) 1.0 1.0 1.0

Well-Graded Sand with Gravel (SW)
Ring Inside Diameter (in.) 2.375 2.375 2.375

Initial Moisture Content (%) 11.5 11.3 11.4

Strength Parameters Initial Dry Density (pcf) 97.0 97.0 97.0

41.4 41.7

Peak 527 37.5 Soil Height Before Shearing (in.) 1.2 1.2 1.2

C (psf)  Initial Degree of Saturation (%) 41.9

Ultimate 82 39.3 Final Moisture Content (%) 24.5 19.4

DIRECT SHEAR TEST RESULTS Twelve Oaks Senior Living Facility
2820 Sycamore Avenue

Glendale, California
Consolidated Drained ASTM D-3080

 Checked by:       PZ
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August 2022 Figure B2
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Project No.: W1582-06-01

3.89

Boring No. B2 Normal Strest (kip/ft2) 1 3 5

Sample No. B2@2' Peak Shear Stress  (kip/ft²) 0.89 2.64

0.05

Depth (ft) 2 Shear Stress @ End of Test (ksf) 0.88 2.56 3.89

Sample Type: Ring Deformation Rate  (in./min.) 0.05 0.05

Soil Identification: Initial Sample Height (in.) 1.0 1.0 1.0

Poorly Graded Sand (SP)
Ring Inside Diameter (in.) 2.375 2.375 2.375

Initial Moisture Content (%) 6.2 6.8 5.4

Strength Parameters Initial Dry Density (pcf) 105.4 102.3 106.4

28.3 25.0

Peak 222 36.9 Soil Height Before Shearing (in.) 1.2 1.2 1.2

C (psf)  Initial Degree of Saturation (%) 27.7

Ultimate 181 37.0 Final Moisture Content (%) 16.3 15.6

DIRECT SHEAR TEST RESULTS Twelve Oaks Senior Living Facility
2820 Sycamore Avenue

Glendale, California
Consolidated Drained ASTM D-3080

 Checked by:       PZ
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August 2022 Figure B3
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Project No.: W1582-06-01
CONSOLIDATION TEST RESULTS Twelve Oaks Senior Living Facility

2820 Sycamore Avenue
Glendale, California

 Checked by:       PZ

ASTM D-2435

August 2022 Figure B4

WATER ADDED AT 1.0 KSF

SAMPLE ID. 

B3@5

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

Poorly Graded Sand 
(SP) 118.0 2.1 12.8
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Project No.: W1582-06-01

WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B4@7

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

Poorly Graded Sand 
(SP) 95.1 12.6 22.3

CONSOLIDATION TEST RESULTS Twelve Oaks Senior Living Facility
2820 Sycamore Avenue

Glendale, California
 Checked by:       PZ

ASTM D-2435

August 2022 Figure B5
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Project No.: W1582-06-01
CONSOLIDATION TEST RESULTS Twelve Oaks Senior Living Facility

2820 Sycamore Avenue
Glendale, California

 Checked by:       PZ

ASTM D-2435

August 2022 Figure B6

WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B1@7.5

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

Poorly Graded Sand 
with Silt (SP-SM) 108.3 6.4 15.1
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Project No.: W1582-06-01

WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B4@11.5

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

Poorly Graded Sand 
(SP) 110.2 3.5 13.7

CONSOLIDATION TEST RESULTS Twelve Oaks Senior Living Facility
2820 Sycamore Avenue

Glendale, California
 Checked by:       PZ

ASTM D-2435

August 2022 Figure B7
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Project No.: W1582-06-01
CONSOLIDATION TEST RESULTS Twelve Oaks Senior Living Facility

2820 Sycamore Avenue
Glendale, California

 Checked by:       PZ

ASTM D-2435

August 2022 Figure B8

WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B1@12.5

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

Well-Graded Sand (SW) 102.1 4.6 20.9
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Project No.: W1582-06-01

WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B1@17.5

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

Well-Graded Sand with 
Silt (SW-SM) 113.2 5.6 14.5

CONSOLIDATION TEST RESULTS Twelve Oaks Senior Living Facility
2820 Sycamore Avenue

Glendale, California
 Checked by:       PZ

ASTM D-2435

August 2022 Figure B9
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Project No.: W1582-06-01

WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B4@17.5

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

Well-Graded Sand with 
Silt (SW-SM) 112.0 5.5 13.7

CONSOLIDATION TEST RESULTS Twelve Oaks Senior Living Facility
2820 Sycamore Avenue

Glendale, California
 Checked by:       PZ

ASTM D-2435

August 2022 Figure B10
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Project No.: W1582-06-01

WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B1@22.5

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

Well-Graded Sand with 
Silt (SW-SM) 106.0 5.8 17.7

CONSOLIDATION TEST RESULTS Twelve Oaks Senior Living Facility
2820 Sycamore Avenue

Glendale, California
 Checked by:       PZ

ASTM D-2435

August 2022 Figure B11
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Project No.: W1582-06-01
CONSOLIDATION TEST RESULTS Twelve Oaks Senior Living Facility

2820 Sycamore Avenue
Glendale, California

 Checked by:       PZ

ASTM D-2435

August 2022 Figure B12

WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B4@22.5

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

Silty Sand (SM) 117.8 8.0 13.3
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Project No.: W1582-06-01

B1 @ 25'
B1 @ 30'

GRAIN SIZE ANALYSIS Twelve Oaks Senior Living Facility
2820 Sycamore Avenue

Glendale, California
 Checked by:       PZ

20.4
B1 @ 34'
B1 @ 39'

18.1
16.7
13.4

ASTM D-1140

August 2022 Figure B13

Percent Passing No. 200 Sieve
15.3
14.6
21.0
7.8
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Project No.: W1582-06-01

B4 @ 25'
B4 @ 30'

GRAIN SIZE ANALYSIS Twelve Oaks Senior Living Facility
2820 Sycamore Avenue

Glendale, California
 Checked by:       PZ

29.3
B4 @ 35'

B4 @ 38.5'

17.5
15.7
6.4

ASTM D-1140

August 2022 Figure B14

Percent Passing No. 200 Sieve
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Project No.: W1582-06-01

Degree of Saturation

803.5
393.3
368.0
10.7
131.2

1.0
803.5
368.0
2.7

0.318510:007/1/2022

69.349.1(%) [Smeas]

Add Distilled Water to the Specimen

6/30/2022
6/30/2022

10:00
10:10

1.0

Wet Wt. of Soil + Cont.

Moisture Content
Wet Density
Dry Density
Void Ratio   
Total Porosity 
Pore Volume

51-90

0-20

21-50

91-130
>130

Twelve Oaks Senior Living Facility
2820 Sycamore Avenue

Glendale, California

EXPANSION INDEX TEST RESULTS
ASTM D-4829

*    Reference: 2019 California Building Code, Section 1803.5.3
**  Reference: 1997 Uniform Building Code, Table 18-I-B.

 Checked by:       PZ

Medium 

High 
Very High

Expansive

Expansive
Expansive

August 2022 Figure B15

(gm)

118.5
0.4
0.3

MOLDED SPECIMEN BEFORE TEST AFTER TEST
4.0
1.0

791.2
368.0
2.7

(in.)
(in.)
(gm)
(gm)

(Assumed)

4.0
Specimen Height
Wt. Comp. Soil + Mold
Wt. of Mold
Specific Gravity

Dry Wt. of Soil + Cont.
Wt. of Container

B1@0-5'

1.0
0
10

0.3215
0.321

 Expansion Index ( Report )   =

Expansion Index (EI meas)   = -2.5

0

1490 0.31857/1/2022 11:00 1.0
14301.0

Pressure (psi) Elapsed Time (min) Dial Readings (in.)

487.4
466.2
187.4
7.6

60.8

Specimen Diameter

Date Time

Non-Expansive

Expansive

Very Low

Low

Expansion Index, EI50 CBC CLASSIFICATION * UBC CLASSIFICATION **

127.7
118.6
0.4
0.3
61.3

(%)
(pcf)
(pcf)

(cc)

(gm)
(gm)
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Sample No:

(g)
(g)
(g)
(g)
(g)
(g)
(%)

(pcf)
(pcf)

Preparation Method:
Project No.: W1582-06-01

August 2022 Figure B16

A

Maximum Dry Density (pcf)
Bulk Specific Gravity (dry)

9.0
9.0

Corrected Maximum Dry Density (pcf) 8.0

Optimum Moisture Content (%)
Oversized Fraction (%)
Corrected Moisture Content (%)

129.0
2.65

131.5

Dry Density 126.0 128.2 129.1 124.4
Wet Density 132.1 137.2 140.6 138.1
Moisture Content 4.8 7.0 8.9 11.0
Weight of Container 146.8 137.5 146.9 127.4
Dry Weight of Soil + Cont. 612.5 693.3 676.7 615.0
Wet Weight of Soil + Cont. 635.0 732.1 724.0 668.6
Net Weight of Soil 1989 2066 2118 2079
Weight of Mold 4100 4100 4100 4100

1 2 3 4

Well-Graded Sand (SW)B1@0-5'

 Checked by:       PZ

COMPACTION CHARACTERISTICS USING 
MODIFIED EFFORT TEST RESULTS Twelve Oaks Senior Living Facility

2820 Sycamore Avenue
Glendale, California

ASTM D-1557

5 6
Wt. Compacted Soil + Mold 6089 6166 6218 6179

TEST NO. 
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Sample No:

(g)
(g)
(g)
(g)
(g)
(g)
(%)

(pcf)
(pcf)

Preparation Method:
Project No.: W1582-06-01

August 2022 Figure B17

B

Maximum Dry Density (pcf)
Bulk Specific Gravity (dry)

11.5
19.0

Corrected Maximum Dry Density (pcf) 9.5

Optimum Moisture Content (%)
Oversized Fraction (%)
Corrected Moisture Content (%)

108.0
2.65

115.5

Dry Density 106.2 107.2 107.8 105.3
Wet Density 114.2 117.3 120.4 119.8
Moisture Content 7.5 9.5 11.6 13.8
Weight of Container 147.9 126.2 136.0 125.9
Dry Weight of Soil + Cont. 597.0 585.8 570.2 571.0
Wet Weight of Soil + Cont. 630.8 629.3 620.6 632.2
Net Weight of Soil 1720 1767 1813 1804
Weight of Mold 4100 4100 4100 4100

1 2 3 4

Well-Graded Sand with Gravel (SW)B5@0-2.5'

 Checked by:       PZ

COMPACTION CHARACTERISTICS USING 
MODIFIED EFFORT TEST RESULTS Twelve Oaks Senior Living Facility

2820 Sycamore Avenue
Glendale, California

ASTM D-1557

5 6
Wt. Compacted Soil + Mold 5820 5867 5913 5904

TEST NO. 
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Sample No:

(g)
(g)
(g)
(g)
(g)
(g)
(%)

(pcf)
(pcf)

Preparation Method:
Project No.: W1582-06-01

August 2022 Figure B18

B

Maximum Dry Density (pcf)
Bulk Specific Gravity (dry)

13.0
15.0

Corrected Maximum Dry Density (pcf) 11.0

Optimum Moisture Content (%)
Oversized Fraction (%)
Corrected Moisture Content (%)

110.5
2.65

116.5

Dry Density 107.4 109.9 110.2 107.8
Wet Density 117.3 122.4 124.9 124.2
Moisture Content 9.3 11.4 13.4 15.3
Weight of Container 145.0 125.6 145.4 125.4
Dry Weight of Soil + Cont. 581.9 610.4 578.8 584.5
Wet Weight of Soil + Cont. 622.5 665.9 636.7 654.6
Net Weight of Soil 1767 1844 1881 1871
Weight of Mold 4100 4100 4100 4100

1 2 3 4

Poorly Graded Sand with Gravel (SP)B6@0-3'

 Checked by:       PZ

COMPACTION CHARACTERISTICS USING 
MODIFIED EFFORT TEST RESULTS Twelve Oaks Senior Living Facility

2820 Sycamore Avenue
Glendale, California

ASTM D-1557

5 6
Wt. Compacted Soil + Mold 5867 5944 5981 5971

TEST NO. 
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