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SM 

SM 

Boring Date: 12/04/21 

Surface Elevation: 

Drilling Method: Truck-Mounted Flight-Auger 

Red-brown silty fine to coarse sand with a trace of gravel, dry 
and dense 

Red-browrrsilty fine to coarse sand-with-gravel , dry and 
dense 

Total Depth at 15.0 Feet 
No Free Ground Water Encountered 
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Boring Date: 12/04/21 

Surface Elevation: 

Drilling Method: Truck-Mounted Flight-Auger 
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SM Red-brown silty fine to coarse sand, dry and medium dense 

' . · 1 ... 

- beocming dense at 5.0 feet 

Red-brown silty fine to coarse sand with gravel, dry and 
dense 

Total Depth at 15.0 Feet 
No Free Ground Water Encountered 
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SM 
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SP 

Red-brown 
very dense 

Boring Date: 11/20/21 

Surface Elevation: 

Drill ing Method· Truck-Mounted Flight-Auger 

silty fine to coarse sand with gravel, damp and 

--< 
Red-brown fine to coarse sand with silt, dry and dense 

Brown gravelly medium to coarse sand, damp and very dense 

Total Depth at 21 .5 Feet 
No Free Ground Water Encountered 
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Boring Date: 12/04/21 

Surface Elevation: 

Drilling Method: Truck-Mounted Flight-Auger 

SM Red-brown silty fine to coarse sand, dry and dense 

--
SM Red-brown silty fine to coarse sand with gravel, dry and 

dense 

Total Depth at 15.0 Feet 
No Free Ground Water Encountered 
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Boring Date: 12/04/21 

Surface Elevation: 

Drilling Method: Truck-Mounted Flight-Auger 

Red-brown silty fine to coarse sand with a trace of gravel, 
damp and dense 

Red-brown fine to coarse sand with gravel, damp and very 
dense 
Total Depth at 6.5 Feet 
No Free Ground Water Encountered 
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Boring Date: 11/20/21 

Surface Elevation: 

Drilling Method: Truck-Mounted Flight-Auger 

Red-brown silty fine to medium sand, damp and medium I 
dense I 

Red-brown silty fine to coarse sand with gravel, damp and 

very dense 
Total Depth at 6.5 Feet 
No Free Ground Water Encountered 
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SM 

Boring Date: 12/04/21 

Surface Elevation: 

Drilling Method: Truck-Mounted Flight-Auger 

Red-brown silty fine to medium sand, dry and very dense 

I 

Brown silty fine to coarse sand with gravel, damp and very I 
dense 

Total Depth at 6.4 Feet 
No Free Ground Water Encountered 
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Moisture Content(%) 
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Optimum 1\/bisture (%) 7.4 
Maximum Orv Density (pcf) 133.4 
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Soil Classification Light brown silty fine to medium 
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Moisture/Density Relationship 
ASTM D1557 {Method A) 

Moisture Content(%) 

Boring No. B-12 
Depth (ft.) 15.5 
Optimum Moisture(%) 6.9 
Maximum Orv Density (ocf) 128.2 
Soil Classification Brown gravelly medium to 

coarse sand (SP) 
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Moisture Content(%) 

B-14 
1.5 

Optimum Moisture(%) 7.0 
Maximum Dry Density (pcf) 132.8 

14 16 

Soil Classification Red-brown silty fine to coarse 
sand with a trace of gravel (SM) 
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Optimum Moisture (%) 6.7 
Maximum Dry Density (pcf) 133.0 
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Soil Classification Red-brown silty fine to coarse 
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Hesperia, California 
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John R. Byerly 
N C O R P O R A T E D 

Consolidation Test Results 
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Initial Dry Density (pcf) 

100 

Enclosure 4 

1.0 

14.9 

118 

GEOTECHNICAL ENGINEERS • TESTING AND INSPECTION 
2257 South Lilac Ave., Bloomington, CA 92316-2907 

Bloomington(909) 877-1324 Riverside (909) 783-1910 Fax (909) 877-5210 

Rpt. No.: 7253 
File No.: S-14446 



G
-46

RES UL TS OF SU BG RADE SOIL TESTS 

California Department of Transportation Test Methods 202, 217, & 301 
ASTM Designations C136 and 02419 

PROJECT: Charter School Development 
Percent Passing Sieve Size: 

Sample No. No. No. 
No. Location 3" 2½" 2" 1½" 1" 3/4" 1/2" 3/8" 4 8 16 

1 B-17 at 0-5' 100 100 100 100 lea 96 88 

STABILOMETER "R" VALUE 

Sample No. 1 

Moisture Content(%) 7.3 8.1 9.0 

Dry Density (lbs./cu. ft.) 126.8 124.9 122.8 

Exudation Pressure (psi) 567 406 236 

Expansion Pressure (psf) 64.950 47.630 34.640 

"R" Value 55 51 46 

"R" Value at 300 PSI Exudation 48 

No. 
30 

74 

No. No. No. 
50 100 200 

54 36 24 

Enclosure 5 
Rpt. No. : 7253 
File No.: S-14446 
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John R. Byerly 
N C O R P O R A T E D 

SUGGESTED SPECIFICATIONS FOR CLASS II BASE 

Sieve Size 

1 Inch 

3/4 Inch 

No. -4 

No. 30 

No. 200 

Sand Equivalent (Minimum) 

"R" Value (minimum) at 300 psi 
Exudation 

Percent Finer Than 

100 

90 - 100 

10 - 30 

2 -9 

25 

78 

Enclosure 6 
Rpt. No.: 7253 
File No.: S-14446 
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S-14446.sum 

LIQUEFACTION ANALYSIS CALCULATION SHEET 

version 4 . 3 
copyright by civilTech software 

www.civiltech.com 
(425) 453-6488 Fax (425) 453-5848 

************************************************************************************ 
******************* 

Licensed to John R Byerly, John R. Byerly, Inc. 1/14/2022 

Input File Name: T:\Liquefy4\S-14446.liq 
Title: PATHWAYS TO COLLEGE 
Subtitl e: S-14446 

surface Elev.= 
Hole NO.=B-1 
Depth of Hole= 51.5 ft 
W-at:er i=-able cluri ng E-arthC;Jua-k-e=- 200.-0 ft­
Water Table duri ng In-Situ Testing= 200.0 ft 
Max. Acceleration= 0.5 g 

3:40:33 PM 

Earthquake Magnitude= 7.2 
User defined factor of safty (applied to CSR) 
fs=user, Plot one CSR (fs=user) 

user fs=l. 3 

Input 

output 

Hammer Energy Ratio, Ce=l 
Borehole Diameter, Cb=l 
sampeling Method, Cs=l.3 
SPT Fines correction Method: Stark/Olson et al .* 
settlement Analysis Method: Ishihara/ Yoshimine* 
Fines Correction for Liquefaction: Stark/Olson et a l . * 
Fine correction for settlement: Post-Liq. correction* 
Average Input Data: Smooth* 
* Recommended Options 

Data: 
Depth SPT Gamma Fines 
ft pcf % 

6.5 39.0 120.0 15.0 
11. 5 50 . 0 124.0 2.0 
16 . 5 43.0 121.0 2.0 
21. 5 41.0 119.0 2.0 
26.5 51.0 113.0 2.0 
31. 5 42 . 0 119.0 2.0 
35.0 43.0 130.0 15 .0 
40.0 38.0 130 . 0 15 .o 
45.0 55.0 130.0 15.0 
50 . 0 61.0 130 . 0 15.0 

Results: 
settlement of saturated sands=0 .00 in. 
Settlement of dry sands=0 . 35 in . 
Total settlement of saturated and dry sands=0.35 
Differential Settlement=0.174 to 0.230 in. 

Depth 
ft 

CRRm CSRfs 
w/fs 

F.S. s_sat. s_dry 
in. in. 

Page 1 

in. 

s_all 
in. 

Enclosure 7, Page 2 
Rpt. No.: 7253 
File No.: S-14446 
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s-14446 . sum 

6.50 2.22 0.42 5.00 0.00 0.35 0.35 
7. so 2 .22 0 . 42 5.00 0.00 0.35 0 . 35 
8 . 50 2.22 0.41 5. 00 0 . 00 0.34 0.34 
9. so 2 .22 0.41 5.00 0 . 00 0.34 0.34 
10.50 2 .22 0.41 5.00 0.00 0 . 34 0.34 
11. so 2 .22 0 .41 5.00 0.00 0.33 0.33 
12.50 2.22 0 .41 5.00 0.00 0.33 0.33 
13 . 50 2 .22 0.41 5.00 0.00 0.33 0.33 
14. 50 2.22 0.41 5.00 0.00 0.32 0.32 
15 . 50 2 .22 0.41 5.00 0 .00 0.32 0.32 
16.50 2.22 0 .41 5.00 0 .00 0.31 0.31 
17.50 2.22 0.41 5.00 0.00 0.30 0.30 
18.50 2.22 0.40 5.00 0.00 0.29 0.29 
19.50 2 .22 0.40 5.00 0.00 0.29 0.29 
20.50 2.22 0.40 5.00 0.00 0.28 0 . 28 
21. 50 2 .22 0.40 5.00 0.00 0.28 0 .28 
22. 50 2.22 0.40 5.00 0.00 0. 27 0.27 
23.50 2 .22 0 .40 5.00 0.00 0.26 0.26 
24.50 2 . 22 0.40 5.00 0.00 0.26 0.26 
25.50 2 .22 0.40 5.00 0.00 0.25 0 .25 
26.50 2 . 22 0.40 5.00 0.00 0.24 0.24 
2-7-;-5 0 -----z-;-2-1-0-;-4-0 - 5 .00 0 . 00 0.23 - 0 .23 
28.50 2.20 0. 39 5.00 0.00 0.23 0.23 
29 . 50 2 .18 0. 39 5.00 0.00 0 . 22 0 .22 
30.50 2.17 0. 39 5 .00 0 . 00 0.21 0.21 
31. 50 2 . 16 0 . 39 5.00 0 . 00 0.20 0 . 20 
32.50 2.14 0. 38 5.00 0.00 0.19 0.19 
33.50 2 .13 0.38 5.00 0.00 0 . 18 0.18 
34.50 2.12 0 . 38 5.00 0 . 00 0.17 0.17 
35.50 2.11 0.37 5.00 0 . 00 0.16 0 .16 
36.50 2.09 0.37 5.00 0 . 00 0.14 0 .14 
37.50 2.08 0 . 37 5 .00 0 . 00 0.13 0.13 
38.50 2 .07 0. 36 5 .00 0 . 00 0.11 0 .11 
39.50 2.05 0.36 5 .00 0. 00 0.10 0 .10 
40. 50 2.04 0.36 5.00 0.00 0.09 0.09 
41. 50 2.03 0.35 5.00 0.00 0.08 0.08 
42.50 2 .02 0.35 5 .00 0.00 0.07 0.07 
43.50 2 .01 o. 35 5 .00 0. 00 0.06 0 .06 
44. 50 2.00 0. 34 5.00 0 . 00 0 . 05 0.05 
45 . 50 1.98 0. 34 5.00 0.00 0 . 04 0.04 
46.50 1.97 0. 34 5 .00 0.00 0.04 0 . 04 
47. 50 1. 96 0 . 33 5.00 0 . 00 0 . 03 0 .03 
48.50 1. 95 0.33 5 .00 0 . 00 0 . 02 0 . 02 
49.50 1. 94 0.33 5 .00 0. 00 0.01 0 . 01 
50 . 50 1. 93 0.32 5. 00 0 . 00 0.01 0.01 
51. 50 1.92 0.32 5 . 00 0 .00 0.00 0 .00 

* F.S.<1, Liquefaction Potential zone 
(F.S . is limited to 5, CRR is limited to 2, CSR is limited to 2) 

Units Depth= ft , Stress or Pressure = tsf (atm) , unit Weight = 
pcf, Settlement = in. 

CRRm cyclic resistance ratio from soils 
CSRfs Cyclic stress ratio induced by a given earthquake (with user 

request factor of safety) 
F.S. Factor of safety against liquefaction, F. S.=CRRm/CSRfs 
s_sat Settlement from saturated sands 
s drr Settlement from dry sands 
s_al Total settl ement from satu rated and dry sands 
NoLiq No-Liquefy soils 
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LIQUEFACTION ANALYSIS CALCULATION SHEET 

Version 4.3 
copyright by civilTech software 

www.civiltech.com 
(425) 453-6488 Fax (425) 453-5848 

************************************************************************************ 
******************* 

Licensed to John R Byerly, John R. Byerly, Inc. 1/14/2022 

Input File Name: T:\Liquefy4\S-14446.liq 
Title: PATHWAYS TO COLLEGE 
subtitle: s-14446 

Input Data: 

surface Elev.= 
Hole No.=B=l 
Depth of Hole=51.5 ft 
water Table during Earthquake= 200.0 ft 
water Table during In-Situ Testing= 200.0 ft 
Max. Acceleration=0.5 g 

3:40:42 PM 

Earthquake Magnitude=7.2 
User defined factor of safty (applied to CSR) 
fs=user, Plot one CSR (fs=user) 

User fs=l. 3 

Hammer Energy Ratio, Ce=l 
Borehole Diameter, Cb=l 
sampeling Method, Cs=l.3 
SPT Fines correction Method: Stark/al son et al. 1' 

Settlement Analysis Method: Ishihara/ Yoshimine* 
Fines correction for Liquefaction: Stark/Olson et al.* 
Fine correction for settlement: Post-Liq . correction* 
Average Input Data: smooth* 
* Recommended Options 

Depth SPT Gamma Fines 
ft pcf % 

6.5 39.0 120.0 15.0 
11 . 5 50.0 124.0 2.0 
16 .5 43 .o 121.0 2 . 0 
21.5 41.0 119.0 2.0 
26.5 51.0 113.0 2.0 
31. 5 42.0 119 .0 2.0 
35.0 43 .0 130.0 15.0 
40.0 38.0 130.0 15.0 
45.0 55.0 130 . 0 15.0 
50.0 61.0 130 .0 15.0 

output Results: (Interval = 1.00 ft) 

CSR calculation: 
Depth gamma sigma 
ft pcf tsf 

gamma' 
pcf 

sigma' 
tsf 

Page 1 

rd CSR fs 
(user) 

CSRfs 
w/fs 
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6.50 120.0 0.390 120.0 0. 390 0.98 0.32 1. 3 0.42 
7.50 120.8 0.450 120.8 0.450 0.98 0.32 1. 3 0.42 
8.50 121. 6 0 . 511 121.6 0. 511 0 .98 0 . 32 1. 3 0.41 
9 . 50 122 .4 o. 572 122 . 4 0.572 0.98 0.32 1. 3 0.41 
10 . 50 123.2 0 . 633 123.2 0 . 633 0 . 98 0.32 1. 3 0.41 
11 . 50 124 . 0 0.695 124.0 0.695 0 . 97 0.32 1. 3 0.41 
12.50 123.4 0 . 757 123.4 0.757 0 . 97 0.32 1.3 0 . 41 
13 . 50 122.8 0.818 122.8 0.818 0.97 0.31 1. 3 0.41 
14 . 50 122 .2 0.880 122 .2 0.880 0 . 97 0.31 1. 3 0.41 
15 . 50 121.6 0.941 121.6 0.941 0.96 0 .31 1. 3 0.41 
16. 50 121.0 1.001 121.0 1.001 0 . 96 0.31 1. 3 0.41 
17. 50 120.6 1.062 120.6 1.062 0 . 96 0.31 1. 3 0.41 
18.50 120.2 1.122 120.2 1.122 0 . 96 0.31 1. 3 0 .40 
19. 50 119 . 8 1.182 119.8 1. 182 0 . 95 0.31 1. 3 0 .40 
20 . 50 119 .4 1.242 119 .4 1.242 0.95 o. 31 1. 3 0 .40 
21. 50 119.0 1. 301 119.0 1 . 301 0.95 0.31 1. 3 0 .40 
22. 50 117.8 1 . 360 117 . 8 1. 360 0.95 0 . 31 1. 3 0.40 
23 . 50 116.6 1.419 116.6 1.419 0.95 0.31 1. 3 0.40 
24. 50 115 .4 1.477 115 .4 1.477 0.94 0 . 31 1. 3 0.40 
25.50 114 .2 1. 535 114.2 1. 535 0 .94 0.31 1. 3 0.40 
26.50 113.0 1. 591 113.0 1. 591 0.94 0.30 1.3 0.40 
27.50 114.2 1.648 114 . 2 1.648 0 . 94 0 . 30 1. 3 0.40 
2-8-;-50 115.4 1.-706 - 115 .4 1.706 0-;-9-3- 0 . 3 0 l---;-3 0-;--3 
29.50 116 . 6 1. 763 116.6 1. 763 0.93 0 . 30 1. 3 0.39 
30.50 117 . 8 1. 822 117.8 1.822 0 . 93 0 . 30 1. 3 0 . 39 
31. 50 119.0 1 . 881 119.0 1.881 0.92 0.30 1. 3 0 . 39 
32.50 122.1 1.942 122.1 1.942 0 . 91 0 . 30 1. 3 0 . 38 
33.50 125.3 2 . 003 125.3 2 . 003 0.90 0.29 1. 3 0 . 38 
34. 50 128.4 2.067 128 . 4 2.067 0 . 89 0.29 1. 3 0.38 
35.50 130.0 2 . 131 130.0 2.131 0 . 89 0.29 1. 3 0.37 
36. 50 130.0 2 .196 130.0 2 .196 0 . 88 0.29 1. 3 0.37 
37 . 50 130.0 2.261 130.0 2 . 261 0 . 87 0.28 1. 3 0.37 
38.50 130.0 2.326 130.0 2.326 0 . 86 0.28 1. 3 0 . 36 
39.50 130.0 2.391 130.0 2.391 0 . 85 0.28 1.3 0 . 36 
40. 50 130.0 2.456 130.0 2.456 0 . 84 0 . 27 1. 3 0.36 
41. 50 130.0 2. 521 130.0 2.521 0 . 84 0.27 1.3 0.35 
42 . 50 130 .0 2.586 130.0 2.586 0 . 83 0 . 27 1. 3 0.35 
43. 50 130 .0 2 . 651 130.0 2.651 0.82 0.27 1. 3 0.35 
44. 50 130 .0 2. 716 130 .0 2.716 0.81 0.26 1. 3 0.34 
45. 50 130.0 2.781 130.0 2 . 781 0 . 80 0.26 1. 3 0 . 34 
46. 50 130 .0 2 .846 130.0 2.846 0 . 80 0.26 1. 3 0.34 
47. 50 130.0 2.911 130 . 0 2.911 0.79 0.26 1.3 0.33 
48 . 50 130 .0 2.976 130 . 0 2.976 0.78 0.25 1. 3 0 .33 
49. 50 130.0 3 .041 130.0 3.041 0.77 0 . 25 1. 3 0.33 
50 . 50 130 .0 3 .106 130.0 3.106 0 . 76 0 . 25 1. 3 0.32 
51.50 130 .0 3.171 130 . 0 3 .171 0 . 75 0.25 1. 3 0.32 

CSR is based on water table at 200.0 during earthquake 

CRR Cal culation from SPT or BPT data: 
Depth 

(N1)60f CRR7.5 
SPT cebs er s igma' en (N1)60 Fines d(N1)60 

ft % 

6.50 39.00 1. 30 0.75 0. 390 1. 60 60 .89 15 .0 2.40 
63.29 2.00 

7 . 50 41.20 1. 30 0.75 0.450 1.49 59.87 12.4 1. 78 
61. 65 2.00 

8.50 43 .40 1. 30 0 . 85 o. 511 1.40 67 .10 9.8 1.15 
68 .25 2.00 

9'. 50 45.60 1. 30 0.85 0. 572 1. 32 66.64 7.2 0 . 53 
Page 2 

Enclosure 7, Page 6 
Rpt. No.: 7253 
File No.: S-14446 



G-54

s-14446.cal 
67.17 2.00 

10. 50 47.80 1. 30 0.85 0 . 633 1. 26 66.38 4.6 0.00 
66 . 38 2.00 

11. 50 50.00 1.30 0.85 0.695 1.20 66.28 2 .0 0.00 
66.28 2.00 

12.50 48.60 1. 30 0.85 0 . 757 1.15 61. 73 2.0 0.00 
61. 73 2.00 

13. 50 47.20 1. 30 0.85 0 . 818 1.11 57.65 2.0 0.00 
57.65 2.00 

14. 50 45.80 1. 30 0.85 0.880 1.07 53.96 2.0 0.00 
53.96 2.00 

15.50 44.40 1.30 0.95 0 . 941 1.03 56.54 2.0 0.00 
56 . 54 2.00 

16. 50 43.00 1. 30 0.95 1.001 1.00 53.07 2.0 0.00 
53.07 2.00 

17.50 42.60 1. 30 0.95 1.062 0.97 51.06 2 .0 0.00 
51.06 2.00 

18.50 42.20 1. 30 0.95 1 . 122 0.94 49.21 2 .0 0.00 
49.21 2.00 

19.50 41.80 1. 30 0.95 1.182 0.92 47.49 2.0 0.00 
47 . 49 2.00 

20.50 41.40 1. 30 0.95 1.242 0.90 45 .88 2.0 0.00 
45.8-8- 2.00 

21. so 41.00 1. 30 0.95 1. 301 0.88 44.39 2 .0 0.00 
44. 39 2.00 

22.50 43.00 1.30 0.95 1. 360 0.86 45.53 2.0 0.00 
45.53 2.00 

23 . 50 45 .00 1.30 0.95 1.419 0.84 46.65 2 .0 0.00 
46.65 2.00 

24.50 47.00 1.30 0.95 1.477 0.82 47 .76 2.0 0.00 
47.76 2.00 

25.50 49.00 1. 30 0.95 1. 535 0.81 48.85 2.0 0.00 
48 . 85 2.00 

26.50 51.00 1.30 0.95 1. 591 0.79 49 . 93 2.0 0.00 
49.93 2 .00 

27 . 50 49.20 1. 30 0.95 1 . 648 0.78 47.33 2.0 0.00 
47. 33 2.00 

28.50 47.40 1.30 1.00 1. 706 0.77 47.18 2 .0 0 . 00 
47.18 2.00 

29.50 45.60 1. 30 1.00 1 . 763 0.75 44.64 2.0 0 . 00 
44.64 2 . 00 

30 . 50 43.80 1. 30 1.00 1. 822 0.74 42.18 2.0 0.00 
42.18 2.00 

31. 50 42.00 1.30 1.00 1.881 0.73 39.81 2.0 0.00 
39.81 2.00 

32.50 42.29 1.30 1.00 1.942 0.72 39.45 5.7 0.17 
39.62 2.00 

33.50 42 . 57 1.30 1.00 2.003 0.71 39 . 10 9.4 1.06 
40.16 2.00 

34.50 42.86 1. 30 1.00 2 . 067 0.70 38.75 13.1 1. 95 
40 . 71 2.00 

35.50 42.50 1. 30 1.00 2 . 131 0.68 37.84 15.0 2 . 40 
40 . 24 2.00 

36.50 41.50 1. 30 1.00 2.196 0.67 36.40 15.0 2.40 
38.80 2.00 

37.50 40 . 50 1. 30 1.00 2.261 0.66 35 . 01 15.0 2.40 
37.41 2.00 

38.50 39.50 1. 30 1.00 2.326 0 .66 33 . 67 15.0 2.40 
36.07 2.00 

39.50 38.50 1. 30 1.00 2.391 0.65 32.36 15.0 2.40 
34.76 2.00 

40.50 39.70 1. 30 1.00 2. 456 0.64 32.93 15.0 2.40 
35. 33 2.00 
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41. 50 43.10 1. 30 1.00 2.521 0 . 63 35.28 15.0 2.40 

37.68 2.00 
42 . 50 46.50 1. 30 1.00 2.586 0.62 37.59 15.0 2.40 

39.99 2.00 
43.50 49.90 1. 30 1.00 2.651 0.61 39.84 15.0 2.40 

42.24 2.00 
44. 50 53.30 1. 30 1.00 2 . 716 0.61 42 . 04 15.0 2 . 40 

44.44 2. 00 
45.50 55 . 60 1. 30 1.00 2 . 781 0.60 43.34 15 . 0 2.40 

45.74 2.00 
46.50 56.80 1. 30 1.00 2.846 0 . 59 43. 77 15 . 0 2.40 

46.17 2 . 00 
47. 50 58.00 1. 30 1.00 2 . 911 0 . 59 44.19 15.0 2.40 

46. 59 2.00 
48. 50 59.20 1. 30 1.00 2 . 976 0.58 44.61 15.0 2.40 

47.01 2.00 
49 . 50 60 .40 1. 30 1.00 3.041 0 . 57 45 .02 15.0 2.40 

47.42 2.00 
50.50 61.00 1. 30 1.00 3. 106 o. 57 44.99 15.0 2.40 

47.39 2.00 
51.50 61.00 1. 30 1.00 3. 171 0 . 56 44. 53 15 . 0 2.40 

46.93 2.00 

CRR is based on water t able at 200.0 during I n-situ Testing 

Factor of safety, - Earthquake Magnitude= 7.2: 
Dept h siic• CRR7.5 Ksigma CRRV MSF CRRm CSRfs F. S. 
ft ts tsf w/ fs CRRm/CSRfs 

6. 50 0.25 2.00 1.00 2 . 00 1.11 2 .22 0.42 5.00 
7. 50 0 . 29 2.00 1.00 2.00 1.11 2.22 0.42 5. 00 
8 . 50 0 . 33 2.00 1.00 2.00 1.11 2 .22 0.41 5.00 
9. 50 0.37 2.00 1.00 2.00 1.11 2.22 0 .41 5.00 
10. so 0.41 2.00 1.00 2.00 1.11 2 .22 0 .41 5.00 
11. so 0.45 2.00 1. 00 2.00 1. 11 2.22 0 .41 5.00 
12.50 0.49 2.00 1.00 2.00 1.11 2.22 0.41 5. 00 
13. 50 0.53 2.00 1.00 2.00 1.11 2.22 0.41 5. 00 
14 . so 0.57 2.00 1.00 2 . 00 1.11 2 .22 0.41 5.00 
15.50 0 . 61 2 .00 1.00 2.00 1.11 2 . 22 0.41 5.00 
16.50 0.65 2.00 1.00 2 . 00 1.11 2 . 22 0.41 5.00 
17.50 0 .69 2.00 1.00 2.00 1.11 2 .22 0.41 5.00 
18.50 0.73 2 .00 1.00 2.00 1.11 2.22 0.40 5.00 
19.50 0.77 2.00 1.00 2.00 1.11 2 . 22 0.40 5.00 
20.50 0 . 81 2.00 1.00 2.00 1.11 2 .22 0.40 5. 00 
21. 50 0.85 2.00 1.00 2.00 1.11 2 .22 0.40 5.00 
22 . 50 0.88 2.00 1.00 2 . 00 1.11 2 . 22 0.40 5. 00 
23.50 0.92 2.00 1.00 2 . 00 1.11 2.22 0.40 5.00 
24.50 0.96 2.00 1.00 2.00 1.11 2 .22 0 . 40 5. 00 
25 . 50 1.00 2.00 1.00 2.00 1.11 2 .22 0.40 5 .00 
26.50 1.03 2 .00 1.00 2.00 1.11 2.22 0.40 5 .00 
27.50 1.07 2 .00 0.99 1. 99 1.11 2.21 0.40 5.00 
28.50 1.11 2.00 0.99 1. 98 1.11 2.20 0 . 39 5 .00 
29.50 1.15 2.00 0.98 1. 97 1.11 2.18 0.39 5.00 
30.50 1.18 2 .00 0.98 1. 96 1.11 2.17 0.39 5.00 
31. so 1.22 2.00 0.97 1. 94 1.11 2 . 16 0.39 5.00 
32.50 1.26 2.00 0.97 1. 93 1.11 2.14 0.38 5 . 00 
33.50 1.30 2.00 0.96 1. 92 1.11 2 .13 0.38 5.00 
34.50 1.34 2.00 0 . 95 1. 91 1.11 2.12 0.38 5.00 
35.50 1. 39 2.00 0.95 1. 90 1.11 2.11 0 .37 5.00 
36.50 1.43 2 .00 0.94 1. 89 1.11 2.09 0 . 37 5.00 
37.50 1.47 2.00 0.94 1. 87 1.11 2.08 0.37 5.00 
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38.50 1.51 2.00 0.93 1. 86 1.11 2.07 0.36 5.00 
39.50 1. 55 2 . 00 0.93 1.85 1.11 2.05 0.36 5.00 
40.50 1.60 2.00 0 . 92 1. 84 1.11 2.04 0.36 5.00 
41.50 1.64 2.00 0 . 91 1. 83 1.11 2.03 0.35 5.00 
42.50 1.68 2.00 0.91 1. 82 1.11 2.02 0.35 5.00 
43.50 1. 72 2.00 0.90 1. 81 1.11 2.01 0.35 5.00 
44. 50 1. 77 2.00 0.90 1. 80 1.11 2.00 0.34 5.00 
45.50 1.81 2.00 0.89 1. 79 1.11 1.98 0.34 5.00 
46.50 1.85 2.00 0.89 1. 78 1.11 1.97 0.34 5.00 
47. 50 1. 89 2.00 0.88 1. 77 1.11 1.96 0.33 5.00 
48.50 1. 93 2.00 0.88 1. 76 1.11 1.95 0.33 5.00 
49.50 1.98 2.00 0.87 1. 75 1.11 1.94 0.33 5.00 
so.so 2.02 2.00 0.87 1. 74 1.11 1.93 0.32 5.00 
51. 50 2.06 2.00 0.86 1. 73 1.11 1.92 0.32 5.00 

* F.S.<l: Liquefaction Potential zone. (If above water table: F.S.=5) 
(F.S. is limited to 5, CRR is limited to 2, CSR i s l i mi ted to 2) 

CPT convert to SPT for settlement Analysis: 
Fines Correction for Settlement Analysis: 
Depth IC qc/N60 qcl (N1)60 Fines d(N1)60 (N1)60s 

-ft- tsf % 

6.50 60.89 15.0 1.37 62.26 
7.50 59 . 87 12.4 1.15 61.02 
8.50 67.10 9.8 0.92 68.02 
9.50 66.64 7.2 0.68 67.32 
10. so 66.38 4.6 0.44 66.82 
11. 50 66.28 2.0 0.19 66.47 
12.50 61. 73 2.0 0.19 61.92 
13. so 57.65 2 . 0 0.19 57.85 
14. 50 53 . 96 2.0 0 .19 54.15 
15.50 56. 54 2.0 0.19 56.73 
16.50 53.07 2.0 0.19 53 . 27 
17.50 51.06 2.0 0.19 51. 25 
18.50 49.21 2.0 0.19 49.40 
19.50 47.49 2.0 0.19 47.68 
20.50 45.88 2.0 0.19 46.08 
21. 50 44.39 2.0 0.19 44. 58 
22.50 45.53 2.0 0.19 45.72 
23.50 46.65 2.0 0.19 46.85 
24.50 47 . 76 2 . 0 0.19 47 . 95 
25.50 48.85 2.0 0.19 49.04 
26.50 49.93 2.0 0.19 50.12 
27.50 47.33 2.0 0.19 47.52 
28.50 47.18 2.0 0 .19 47.38 
29.50 44.64 2 . 0 0.19 44.83 
30.50 42.18 2.0 0.19 42.38 
31. 50 39.81 2.0 0.19 40.00 
32.50 39.45 5.7 0 . 54 40.00 
33.50 39.10 9.4 0.88 39.98 
34.50 38.75 13.1 1.21 39.97 
35.50 37.84 15.0 1. 37 39.21 
36.50 36.40 15.0 1. 37 37. 77 
37.50 35 .01 15.0 1. 37 36.38 
38.50 33.67 15.0 1.37 35 .04 
39.50 32 . 36 15.0 1. 37 33.74 
40.50 32.93 15.0 1. 37 34.30 
41. 50 35 . 28 15.0 1. 37 36.66 
42.50 37.59 15.0 1.37 38.96 
43. 50 39.84 15.0 1. 37 41.21 
44.50 42.04 15.0 1. 37 43.41 
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45 . 50 43.34 15.0 1. 37 
46 . 50 43. 77 15 . 0 1. 37 
47.50 44.19 15.0 1. 37 
48.50 44 . 61 15 . 0 1.37 
49.50 45.02 15.0 1. 37 
50.50 44.99 15.0 1. 37 
51.50 44 . 53 15.0 1. 37 

settlement of saturated sands: 
Settlement Analysis Method: Ishihara/ Yoshimine* 
Depth CSRfs F.S. Fines (N1)60s Dr ec 
ft w/fs % % % 

Settl ement of Saturated sands=0.000 in. 
dsz is per each se~ment: dz=0 . 05 ft 
dsv is per each print interval : dv=l ft 
sis cumulated settlement at this depth 

Settlement of Dry sands: 

44.71 
45 .14 
45.56 
45.98 
46 . 39 
46. 36 
45.90 

dsz 
in. 

dsv 
in. 

s 
in. 

Depth sigma' sigC' (N1)60s CSRfs Gmax g*Ge/Gm g_eff ec7 . 5 Cec 
ec dsz dsv s 

% 
ft tsf tsf w/fs tsf % 
in. in. i n. 

51.45 3.17 2.06 45.92 0 . 32 2295. 3 4.4E-4 0.0961 0.0304 0.98 
0.0299 3 . 6E- 4 0.000 0.000 

50.50 3 .11 2.02 46.36 0.32 2280.0 4.4E-4 0 .0955 0.0302 0.98 
0.0297 3.6E- 4 0.007 0.007 

49.50 3.04 1. 98 46.39 0. 33 2256.6 4.4E-4 0.0955 0.0302 0.98 
0.0297 3.6E- 4 0.007 0.014 

48 . 50 2.98 1. 93 45.98 0.33 2225. 6 4.4E-4 0.0960 0.0304 0.98 
0.0298 3.6E-4 0.007 0.021 

47.50 2.91 1. 89 45. 56 0.33 2194.5 4.4E-4 0 .0965 0 . 0305 0.98 
0.0300 3.6E-4 0 . 007 0 . 029 

46.50 2 . 85 1.85 45 .14 0.34 2163.1 4 .4E-4 0.0970 0.0307 0.98 
0.0301 3 . 6E- 4 0 . 007 0 . 036 

45 . so 2.78 1.81 44.71 o. 34 2131. 5 4.4E-4 0 .0973 0.0308 0 . 98 
0.0303 3.6E-4 0.007 0.043 

44. so 2.72 1. 77 43 . 41 0 . 34 2085.9 4.SE-4 0.0991 0.0313 0.98 
0.0308 3.7E-4 0.007 0.050 

43. so 2 . 65 1. 72 41. 21 0 . 35 2025.4 4 .5E-4 0 .1025 0 . 0324 0 . 98 
0.0319 3.8E-4 0 .008 0.058 

42.50 2.59 1.68 38.96 0.35 1963.3 4.6E-4 0 .1062 0.0361 0.98 
0.0355 4.3E-4 0.008 0.066 

41. 50 2.52 1.64 36.66 0. 35 1899.6 4.7E-4 0.1105 0.0436 0.98 
0.0429 S.lE-4 0.009 0.075 

40.50 2.46 1.60 34.30 0. 36 1833.9 4.8E-4 0.1154 0.0523 0.98 
0.0514 6. 2E-4 0.011 0.087 

39.50 2.39 1. 55 33.74 0. 36 1799.S 4.8E-4 0.1158 0.0542 0.98 
0.0533 6 .4E-4 0.013 0.100 

38.50 2.33 1.51 35.04 0 .36 1797.4 4.7E-4 0.1114 0.0484 0.98 
0.0476 S.7E-4 0 . 012 0.112 

37.50 2.26 1.47 36 . 38 0. 37 1794 .5 4.6E-4 0.1703 0.0684 0.98 
0.0672 8 . lE- 4 0.015 0.127 

36.50 2 . 20 1.43 37. 77 0. 37 1790 .8 4 .5E-4 0.1612 0.0593 0 . 98 
0.0583 7.0E- 4 0 . 015 0.142 
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35.50 2 .13 1. 39 39.21 0.37 

0.0501 6.0E-4 0.013 0.155 
34.50 2.07 1. 34 39.97 0. 38 

0 .0457 5.5E-4 0.011 0.166 
33.50 2.00 1.30 39.98 0 . 38 

0 . 0448 5.4E-4 0.011 0.177 
32.50 1. 94 1.26 40.00 0.38 

0.0439 5. 3E-4 0 . 011 0 . 188 
31. 50 1.88 1.22 40.00 0.39 

0 . 0431 5.2E-4 0.010 0.198 
30. 50 1. 82 1.18 42.38 0.39 

0.0400 4.8E-4 0.010 0.208 
29.50 1. 76 1.15 44.83 0. 39 

0.0370 4.4E-4 0.009 0 . 217 
28.50 1. 71 1.11 47.38 0.39 

0.0339 4.lE-4 0.008 0.226 
27.50 1. 65 1.07 47.52 0.40 

0.0326 3.9E-4 0.008 0.234 
26.50 1. 59 1.03 50.12 0.40 

0.0300 3.6E-4 0.007 0.241 
25 . 50 1.53 1.00 49.04 0 . 40 

0.0294 3.5E-4 0 . 007 0.249 
2-ii-. 50 1. 48 - o. 96- 47·-;-95 0-.--40 

0.0287 3.4E-4 0 . 007 0.255 
23 . 50 1.42 0.92 46.85 0 . 40 

0.0281 3.4E-4 0 . 007 0.262 
22. 50 1. 36 0.88 45. 72 0 . 40 

0.0274 3.3E-4 0.007 0.269 
21. 50 1. 30 0.85 44 . 58 0.40 

0 . 0266 3.2E-4 0.006 0 . 275 
20.50 1. 24 0.81 46.08 0.40 

0.0247 3.0E-4 0.006 0.282 
19 . 50 1.18 0.77 47 .68 0 .40 

0.0229 2.8E-4 0.006 0.287 
18.50 1.12 0 . 73 49.40 0.40 

0.0356 4.3E-4 0.007 0.295 
17.50 1.06 0.69 51.25 0.41 

0.0312 3.7E-4 0.008 0.303 
16.50 1.00 0 . 65 53.27 0.41 

0.0273 3.3E-4 0.007 0. 310 
15.50 0.94 0 . 61 56.73 0.41 

0.0234 2.8E-4 0.006 0. 316 
14. 50 0 . 88 0 . 57 54 . 15 0.41 

0 . 0223 2.7E-4 0 . 005 0.321 
13. 50 0 . 82 0 . 53 57.85 0 . 41 

0 . 0191 2.3E-4 0 . 005 0 . 326 
12.50 0.76 0.49 61.92 0.41 

0.0164 2. OE-4 0.004 0.330 
11. 50 0.69 0.45 66.47 0.41 

0 . 0141 1. 7E-4 0 . 004 0 .334 
10.50 0.63 0.41 66.82 0.41 

0 . 0128 1. 5E-4 0 .003 0 .337 
9.50 0. 57 0.37 67.32 0.41 

0 . 0116 1. 4E-4 0.003 0 . 340 
8 .50 0. 51 0.33 68.02 0.41 

0. 0122 1. 5E- 4 0.003 0.343 
7.50 0.45 0.29 61.02 0 . 42 

0.0120 1.4E-4 0.003 0. 346 
6. 50 0.39 0 . 25 62.26 0 . 42 

0.0107 1.3E-4 0.003 0.348 
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1786.2 4.5E-4 

1770.0 4.4E-4 

1742.9 4.4E-4 

1716.0 4.3E-4 

1689.2 4 .3E-4 

1694.7 4.2E-4 

1698.8 4.lE-4 

1701. 6 4.0E-4 

1674.5 3. 9E-4 

1674 .8 3.8E-4 

1632 . 8 3.7E-4 

1590.0 3 . 7E-4 

1546.4 3.7E-4 

1501.9 3.6E-4 

1456.5 3.6E-4 

1438.5 3.5E-4 

1419.5 3.4E-4 

1399.4 3 .2E-4 

1378.2 3 .lE-4 

1355. 6 3.0E-4 

1341. 8 2 . 9E-4 

1277 . 7 2.8E-4 

1259.8 2.7E-4 

1239.2 2.5E-4 

1215.9 2 . 4E- 4 

1162.6 2 . 2E- 4 

1107 . 5 2.lE-4 

1050 . 4 2.0E-4 

951.1 2.0E-4 

891.2 1. 8E-4 

0.1526 0.0509 0.98 

0 .1471 0.0465 0.98 

0.1443 0.0455 0.98 

0.1415 0.0446 0.98 

0.1387 0.0439 0.98 

0.1288 0.0407 0 .98 

0.1189 0.0376 0 .98 

0.1091 0.0345 0.98 

0.1048 0.0331 0.98 

0.0965 0.0305 0.98 

0.0946 0.0299 0.98 

0--:-092 S- 0.0292 0.98 

0.0903 0.0286 0 .98 

0.0881 0.0278 0.98 

0.0857 0.0271 0.98 

0.0796 0.0252 0.98 

0.0737 0.0233 0.98 

0.1144 0.0362 0.98 

0 . 1002 0.0317 0.98 

0.0878 0.0278 0 .98 

0.0752 0.0238 0.98 

0. 0718 0 . 0227 0.98 

0 . 0615 0 . 0194 0.98 

0.0528 0.0167 0.98 

0.0455 0.0144 0.98 

0.0413 0.0130 0 .98 

0 .0373 0.0118 0.98 

0 . 0392 0.0124 0.98 

0.0387 0.0122 0.98 

0.0346 0.0109 0.98 
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Settlement of Dry Sands=0.348 in. 
dsz is per each segment: dz=0.05 ft 
dsv is per each print interval: dv=l ft 
sis cumulated settlement at this depth 

Total Settlement of Saturated and Dry Sands=0.348 in. 
Differential Settlement=0.174 to 0.230 in. 

units 
pcf, Settlement= in. 

SPT 
BPT 

f~ 
Gamma 
Gamma' 
Fines 
DSO 
Dr 

- sigma­
sigma' 
sigC' 
rd 
CSR 
fs 
w/fs 
CSRfs 
CRR7.5 
Ksigma 
CRRV 
MSF 
CRRm 
F.S. 
cebs 
er 
en 
(Nl)60 
d(Nl)60 
(Nl)60f 
Cq 
qcl 
dqcl 
qclf 
qcln 
Kc 
qclf 
IC 
(N1)60s 
ec 
ds 
dz 
Gmax 
g_eff 
g"'Ge/Gm 
ec7.5 
Cec 
ec 
NoLiq 

References: 

Depth= ft, Stress or Pressure= tsf (atm), Unit Weight= 

Field data from Standard Penetration Test (SPT) 
Field data from Becker Penetration Test (BPT) 
Field data from Cone Penetration Test (CPT) 
Friction from CPT testing 
Total unit weight of soil 
Effective unit weight of soil 
Fines content [%] 
Mean grain size 
Relative Density 
Tota 1 ve-rtkai--st r-e s s ftsF] 
Effective vertical stress [tsf] 
Effective confining pressure [tsf] 
Stress reduction coefficient 
cyclic stress ratio induced by earthquake 
user request factor of safety, apply to CSR 
With user request factor of safety inside 
CSR with user request factor of safety 
cyclic resistance ratio (M=7.5) 
overburden stress correction factor for CRR7.5 
CRR after overburden stress correction, CRRV=CRR7.5 ·" Ksigma 
Magnitude scaling factor for CRR (M=7.5) 
After magnitude scaling correction CRRm=CRRv * MSF 
Factor of safety against liquefaction F.S.=CRRm/CSRfs 
Energy Ratio, Borehole Dia., and sample Method corrections 
Rod Length corrections 
overburden Pressure Correction 
SPT after corrections, (Nl) 60=SPT ,., Cr ,., en ,~ Cebs 
Fines correction of SPT 
(N1)60 after fines corrections, (Nl)60f=(N1)60 + d(N1)60 
overburden stress correction factor 
CPT after overburden stress correction 
Fines correction of CPT 
CPT after Fines and Overburden correction, qclf=qcl + dqcl 
CPT after normalization in Robertson's method 
Fine correction factor in Robertson's Method 
CPT after Fines correction in Robertson's Method 
Soil type index in Suzuki's and Robertson's Methods 
(N1)60 after seattlement fines corrections 
Volumetric strain for saturated sands 
Settlement in each Segment dz 
segment for calculation, dz=0.050 ft 
Shear Modulus at low strain 
gamma_eff, Effective shear Strain 
gamma_eff ,~ G_eff/G_max, Strain-modulus ratio 
volumetric Strain for magnitude=7 .5 
Magnitude correction factor for any magnitude 
Volumetric strain for dry sands, ec=Cec * ec7.5 
No- Liquefy Soils 

Page 8 
Enclosure 7, Page 12 
Rpt. No.: 7253 
File No.: S-14446 



G-60

s-14446.cal 

NCEER workshop on Evaluation of Liquefaction Resistance of Soils. Youd, 
T.L., and Idriss, I.M., eds. , Technical Report NCEER 97-0022. 

SP117. Southern California Earthquake center. Recommended Procedures for 
Implementation of DMG Special Publication 117, Guidelines for Analyzin~ and 
Mitigating Liquefaction in California. university of southern California. March 
1999. 
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