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Geotechnologies, Inc. 
Consulting Geotechmcal Engineers 

439 Western Avenue 
Glendale, California 91201-2837 
818.240.9600 • Fax 818.240.9675 May 16, 2023 

File No. 21699 

Television City Studios, LLC 
7800 Beverly Boulevard 
Los Angeles, California 90036 

Subject: Addendum III - Additional Explorations & Response to DEIR Review Comments 
7800 West Beverly Boulevard, Los Angeles, California 
(Including 7716- 7860 West Beverly Boulevard, Los Angeles, California) 

References: Reports by Geotechnologies, Inc.: 
Preliminary Geotechnical Engineering Investigation, revised April 22, 2021; 
Addendum I - Response to Soils Report Review Letter, dated June 3, 2021 ; 
Addendum II - Additional Geotechnical Comments, dated August 26, 2021. 

City of Los Angeles, Department of Building and Safety: 
Soils Report Review Letter (Log# 117112), dated May 21, 2021; 
Soils Report Approval Letter (Log# 117112-01), dated August 4, 2021. 

This addendum report has been prepared to provide the results of additional explorations, 
laboratory testing, and geotechnical responses to comments related to the TVC Draft EIR. 

Liquefaction Evaluation 

As a part of the response to the DEIR comments, two additional borings were drilled at the Project 
Site. The additional borings were excavated on November 3, 2022 and November 4, 2022. The 
additional borings were excavated to 80 feet below the existing site grade, and were excavated 
with the aid of a truck-mounted drilling machine, equipped with an automatic hammer, and using 
8-inch diameter hollow-stem augers. 

The two additional geotechnical borings, identified as B20 and B21, were drilled adjacent to the 
B12 and B 14, respectively. The exploration locations are shown on the Plot Plan and the geologic 
materials encountered are logged on the enclosed Plates A-20 through A-21. The soil samples 
collected from the additional borings were transferred to the laboratory for additional testing, 
classification, and analyses. 

Liquefaction analyses were performed for these two additional borings following the 
Recommended Procedures for Implementation of the California Geologic Survey Special 
Publication 117 A, Guidelines for Analyzing and Mitigating Seismic Hazards in California (CGS, 
2008), and the EERI Monograph (MNO-12) by Idriss and Boulanger (2008). The enclosed 
liquefaction analyses were performed using a spreadsheet developed based on a correlation 
between measured values of Standard Penetration Test (SPT) resistance, field performance data, 
and laboratory test results. 
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As previously referenced, the historic-high groundwater level for the Project Site is approximately 
8 feet below the ground surface according to the CGS Seismic Hazard Zone Report of the Los 
Angeles 7½-Minute Quadrangle. The historic highest groundwater level was conservatively 
utilized for the enclosed liquefaction analysis. 

Using a Site Class "D" (Stiff Soil Profile), a modal magnitude (MW) of 6.9 is obtained using the 
USGS Probabilistic Seismic Hazard Deaggregation program (USGS, 2008). A peak ground 
acceleration of 0.976 times the gravity force (0.976g) was obtained using the ASCE 7 Hazard Tool. 
These parameters are used in the enclosed liquefaction analyses. The modal earthquake magnitude 
and the PGAM ground motion were utilized in the enclosed liquefaction analyses. 
The percent passing a Number 200 sieve, Atterberg Limits, and the plasticity index (PI) of 
representative samples of the soils collected from these two additional borings are presented on 
the enclosed Plates F-7 through F-9. 

Based on CGS Special Publication 117 A (SP 117 A, 2008), the vast majority of liquefaction hazards 
are associated with sandy soils and silty soils of low plasticity. Furthermore, cohesive soils with 
PI between 7 and 12 and moisture content greater than 85 percent of the liquid limit are susceptible 
to liquefaction. Soils having a PI greater than 18 exhibit clay-like behavior, and the liquefaction 
potential of these soils are considered to be low. Therefore, where the results of Atterberg Limits 
testing showed a PI greater than 18, the soils would be considered non-liquefiable, and the analysis 
of these soil layers was turned off in the liquefaction susceptibility column. 

Based on the adjusted blow count data, results of laboratory testing, and the calculated factor of 
safety against the occurrence of liquefaction, it is the opinion of this office that the potential for 
liquefaction at the Project Site remains to be low and the geotechnical recommendations and 
conclusions provided in the referenced reports and DEIR remain applicable for the proposed 
Project. 

Excavation Support 

Temporary shoring will be required for the excavation of the proposed subterranean levels. 
Defining the specific means and method of shoring would appropriately occur during the 
regulatory building permit process. Shoring may consist of cantilever or restrained shoring system 
depending on the depth of the excavation, lateral loading, and surcharge loading. Restrained 
shoring may consist of tiebacks and/or internal restrained system (raker footings and struts). If 
tiebacks extending below neighboring properties are necessary, the use of such tiebacks will 
require approvals and agreements from the adjacent effected property owners, as is required by the 
Local jurisdiction. 

Cut-off walls may also be utilized if evaluated to be necessary by the design team, in order to 
minimize impacts to the neighboring properties and to minimize mobilization of any potential 
groundwater and contaminants. Cut-off walls may consist of a secant pile wall system, comprising 
of overlapping (secant) piles to form structural or cutoff walls and achieve a water-tight 

Geotechnoloules, Inc. 
439 Western Avenue, Glendale, California 91201-2837 • Tel: 818.240.9600 • Fax: 818.240.9675 
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excavation. The secant pile walls will be designed to resist soil and hydrostatic pressure. The 
design can incorporate steel bar or beams for reinforcement and anchors or internal bracing can 
provide additional lateral support, if needed. 

The design of the shoring system will be consistent with all regulatory requirements and best trade 
practices to preserve the integrity of all surrounding land and protection of workers. Inspections 
of shoring installations, surveying, and monitoring requirements will be incorporated and detailed 
in the shoring plans, as required by the Local jurisdiction as part of the regulatory building permit 
review and approval process. All plans for shoring will be submitted for review and approval by 
the Local jurisdiction prior to construction. 

Expansive Soils 

The soils underlying the Project Site consists of stratified layers of silty and clayey sands, sands, 
sandy silts, sandy clays and silty clays. The Expansion Index for the surficial soils in the upper 5 
feet are in the range of 35 to 130, corresponding to low to very high expansion range. The 
recommended grading for the proposed at-grade building pads will blend the onsite fill soils. 
Additional testing will be performed during the grading process to determine the expansion 
potential of the fill pad below the at-grade structures. As a minimum, LAD BS Information Bulletin 
P/BC 2017-116 (Foundation Design for Expansive Soils) will be implemented into the final 
building design to address potential expansive soils, if necessary. The proposed subterranean 
structures will be designed to address the effects of expansive soils and hydrostatic pressure. All 
structural plans will be submitted for review and approval by the Local jurisdiction prior to 
construction. 

Expansive soil conditions will be considered and evaluated when determining the appropriate 
shoring and dewatering methods during the regulatory building permit process. Minimizing effects 
to the neighboring properties, in addition to other design factors, will be considered in the decision 
and design process. The final shoring plans will be submitted for Local jurisdiction for review and 
approval prior to construction. Appropriate regulatory compliance will be met in the plan check 
review process. 

Stormwater Infiltration 

According to Geosyntec, extensive water level data from the State of California GeoTracker 
database (data accessed on February 3, 2023) contains electronic groundwater-level data for the 
former Texaco station monitoring wells from 2002 through 2012 with 578 individual groundwater 
level gauging records from 17 on-site monitoring wells. In this dataset, the maximum and 
minimum depth to water are 13.43 feet below ground surface (bgs) and 6.55 feet bgs, respectively. 
While the mean (average) depth to groundwater in this dataset is 10.4 feet bgs, 97 percent of the 
groundwater level gauging measurements recorded groundwater level depths of 8 feet bgs or 
greater during this time period. 
The 2023 ConeTec CPT/HPT investigation data also reported the groundwater surface to be 
encountered at 9.8, 10.0, 10.0 and 10.8 feet bgs for each of the respective investigative borings. 

'II 

A-
Geotechnologies, Inc. 
439 Western Avenue, Glendale, California 91201-2837 • Tel: 818.240.9600 • Fax: 818.240.9675 

www.geoteq.com 



May 16, 2023 
File No. 21699 
Page 4 

While these data are not from monitoring wells, they provide a reasonable estimate of recent 
groundwater depths. 

As part of the dewatering study by Geosyntec, it is concluded 10 feet bgs was a representative 
average depth to water for the recent period from 2002 to 2023, and 8 feet bgs was a representative 
shallow range depth for the same time period. Additionally, according to the CGS Seismic Hazard 
Zone Report of the Hollywood Quadrangle indicates that the historically highest groundwater level 
is approximately 8 feet below the existing site grade. 

The LADBS Information Bulletin P/BC 2017-118 states that stormwater infiltration must occur a 
minimum of 10 feet above the groundwater table. Therefore, due to the groundwater level 
encountered during explorations, stormwater infiltration is considered to be infeasible for the 
Project Site. 

Environmental testing and dewatering are beyond the geotechnical scope and services provided by 
Geotechnologies, Inc. Comments related to environmental issues and dewatering will be addressed 
by other members of the DEIR team who specializes in those disciplines. 

Should you have any questions please contact this office. 

SST:km 

Enclosures: Plot Plan 
Plates A-20 through A-21 
Plates F-7 through F-9 
Liquefaction Analyses (B20 and B21) 

Geotechnolouies, Inc. 
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Television City Studios, LLC 

File No. 21699 
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Sample Blows Moisture 

Denth ft. ner ft. content% 

5 12 19.4 

7.5 31 22.2 

10 20 21.9 

12.5 49 17.6 

15 25 5.6 

17.5 43 18.0 

20 53 22.4 

22.5 60 23.7 

25 30 22.2 

GEOTECHNOLOGIES, INC. 

BORING LOG NUMBER 20 
Date: 11/04/22 Elevation: 200.0' 

Method: 8-inch diameter Hollow Stem Auger 

Dry Density Depth in uses Description 

n.c.f. feet Class. Surface Conditions: Asphalt for Drivewav 

0 -- 4½-inch Asphalt, No Base 

-
1 -- FILL: Sandy Clay, dark brown, moist, stiff, occasional brick 
- fragments 

2 --
-

3 --
-

4 --
-

SPT 5 -- -------------
- Sandy Clay, dark brown to gray, moist, stiff, with occasional 

6 -- brick fragments 
-

7 --
0.3.1 -

8 -- CL Sandy Clay, dark to yellowish brown, moist, stiff, fine grained 
-

9 --
-

SPT 10 -- -------------
- Sandy Clay, dark brown, moist, stiff 

11 --
-

12 --
106.7 -

13 -- SM Silty Sand, dark brown, moist, dense, fine grained 
-

14 --
-

SPT 15 --
- SP Sand, dark brown, slightly moist, medium dense to dense, fine 

16 -- to medium grained 
-

17 --
108.5 - --■ ----------

18 -- Sand, dark to yellowish brown, wet, dense to very dense, fine 
- to medium grained 

19 --
-

SPT 20 -- --■ ----------
- Sand, dark and yellowish brown, wet, dense, fine to medium 

21 -- grained 
-

22 --
104.1 -

23 -- SC Clayey Sand, dark gray, very moist, dense, fine grained 
-

24 --
-

SPT 25 --
-

Plate A-20a 
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Sample Blows Moisture 

Deoth ft. oer ft. content% 

27.5 36 26.3 

30 32 34.3 

32.5 60 28.6 

35 18 35.7 

37.5 72 26.9 

40 38 23.2 

42.5 69 19.1 

45 38 19.9 

47.5 69 20.9 

50 29 26.7 

GEOTECHNOlOGIES, INC. 

BORING LOG NUMBER 20 

Dry Density Depth in uses Description 

o.c.f. feet Class. 

-
26 --
-

27 --
98.8 - --------------

28 -- Clayey Sand, dark brown, very moist, dense, fine grained 
-

29 --
-

SPT 30 --
-

31 --

-
32 --

92.4 - --------------
33 -- Clayey Sand, dark brown, very moist, dense, fine grained 

-
34 --

-
SPT 35 --

- CH Silty Clay, dark grayish brown, very moist, stiff 
36 --

-
37 --

97.9 -
38 -- SM Silty Sand, dark grayish brown, very moist to wet, very dense, 

- fine grained 
39 --
-

SPT 40 -- --· ------------
- Silty Sand, dark grayish brown, wet, dense, fine to medium 

41-- grained 
-

42 --
108.6 -

43 --
-

44 --

-
SPT 45 -- -------------

- Silty Sand, dark grayish brown, wet, dense, fine to medium 
46 -- grained 

-
47 --

106.6 -
48 --
-

49 --
-

SPT 50 --
- SC Clayey Sand, gray to dark gray, wet, dense, fine to medium 

grained 

Plate A-20b 
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Sample Blows Moisture 

Depth ft. per ft. content% 

52.5 72 22.9 

55 68 20.3 

57.5 75 21.3 

60 47 20.1 

62.5 38 20.1 
50/3" 

65 62 25.9 

67.5 92 18.5 

70 46 26.8 

72.5 45 35.2 
50/5" 

75 73 35.1 

GEOTECIINOLOGIES, INC. 

BORING LOG NUMBER 20 

Dry Density Depth in uses Description 
p.c.f. feet Class. 

-
51 --

-
52 --

105.0 -
53 -- SM Silty Sand, gray, wet, very dense, fine to medium grained 
-

54--
-

SPT 55 --
-

56 --
-

57 --
103.7 -

58 -- SP Sand, gray, wet, very dense, fine to medium grained 
-

59 --
-

SPT 60 --
-

61 --
-

62 --
111.2 - -------------

63 -- Sand, gray, wet, very dense, fine grained 
-

64--
-

SPT 65 --
- CL Silty Clay, dark gray, moist, stiff, fine grained 

66 --
-

67 --
114.9 -

68 -- SM Silty Sand, dark gray, moist, very dense, fine grained 
-

69 --
-

SPT 70 --
- CH Silty Clay, dark gray, very moist, stiff to very stiff 

71--
-

72 --
88.6 -

73 --
-

74 --
-

SPT 75 --
-

Plate A-20c 
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Sample Blows Moisture 

Depth ft. per ft. content% 

77.5 46 15.3 
50/5" 

80 80 15.2 

GEOTECHNOLOGIES, INC. 

BORING LOG NUMBER 20 

Dry Density Depth in uses Description 

n.c.f. feet Class. 

-
76 --
-

77 --
115.5 -

78 -- SM Silty Sand, dark gray, wet, very dense, fine grained 
-

79 --
-

SPT 80 --
- Total Depth 80 feet 

81 -- Water at 17 feet 
- Fill to 7½ feet 

82 --
-

83 -- NOTE: The stratification lines represent the approximate 
- boundary between earth types; the transition may be gradual. 

84 --
- Used 8-inch diameter Hollow-Stem Auger 

85 -- 140-lb. Automatic Hammer, 30-inch drop 
- Modified California Sampler used unless othenvise noted 

86 --
- SPT=Standard Penetration Test 

87 --
-

88 --
-

89 --
-

90 --
-

91 --
-

92 --
-

93 --
-

94 --
-

95 --
-

96 --
-

97 --
-

98 --
-

99 --
-

100 --
-

Plate A-20d 
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Sample Blows Moisture 

Depth ft. per ft. content% 

2.5 19 35.1 

5 14 27.4 

7.5 41 25.5 

10 26 22.3 

12.5 40 17.0 

15 25 17.0 

17.5 41 20.9 

20 39 15.1 

22.5 46 23.7 

25 37 22.6 

GEOTECHNOLOGIES, INC. 

BORING LOG NUMBER 21 
Date: 11/03/22 Elevation: 195.0' 

Method: 8-inch diameter Hollow Stem Auger 

Dry Density Depth in uses Description 

p.c.f. feet Class. Surface Conditions: Asphalt for Driveway 

0 -- 7-inch Asphalt over 5-inch Base 

-
1 --
- FILL: Sandy Silt to Silty Clay, dark brown, moist, stiff 

2 --
82.3 -

3 --
- CH Silty Clay, dark gray, moist, stiff 

4 --
-

SPT 5 -- -- ----------
- Silty Clay, dark and yellowish brown, moist, stiff 

6 --
-

7 --
100.5 -

8 -- SC Clayey Sand, dark to yellowish brown, moist, dense, fine 

- grained 
9 --
-

SPT 10--
-

11--
-

12 --
116.1 -

13- SP Sand, dark to yellowish brown, wet, dense, fine to medium 

- grained 
14 --
-

SPT 15 -- -------------
- Sand, yellowish brown, wet, dense, fine to medium grained 

16 --
-

17-
106.6 -

18 -- SM Silty Sand, yellowish brown, wet, dense, fine grained 

-
19 --
-

SPT 20 --
- SP Sand, yellowish brown, wet, dense, fine to medium grained 

21- occasional gravel and cobbles 
-

22 --
99.0 -

23 -- SM Silty Sand, gray to dark gray, very moist to wet, dense, fine 
- grained 

24 --
-

SPT 25 --
-

Plate A-21a 
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Sample Blows Moisture 

Depth ft. per ft. content% 

27.5 66 27.1 

30 30 26.2 

32.5 81 10.5 

35 38 22.3 

37.5 72 30.7 

40 36 31.5 

42.5 68 26.8 

45 34 22.0 

47.5 81 28.7 

50 33 29.2 

GEOTECHNOlOGIES, INC. 

BORING LOG NUMBER 21 

Dry Density Depth in uses Description 

n.c.f. feet Class. 

-
26 --

-
27 --

99.4 -
28 -- CL Sandy Clay, grayish brown, very moist, very stiff 
-

29 --
-

SPT 30 --
-

31 --
-

32--
127.4 -

33 -- SP Sand, gray to dark gray, wet, very dense, fine grained, with 
- gravel 

34 --
-

SPT 35 --
- SM Silty Sand, gray to dark gray, wet, dense, fine grained, with 

36 -- occasional cobbles 
-

37 --
96.3 -

38 -- CL Sandy Clay, gray to dark gray, very moist, very stiff, fine 
- grained 

39 --
-

SPT 40 --
-

41 --
-

42 --
99.7 -

43 -- SM Silty Sand, gray to dark gray, wet, dense, fine grained, with 
- occasional gravel and cobbles 

44 --
-

SPT 45 --
-

46 --
-

47 --
95.8 -

48 -- CH Silty Clay, dark gray, very moist, very stiff, fine grained 
-

49 --
-

SPT 50 --
-

Plate A-2lb 
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Sample Blows Moisture 

Denth ft. ner ft. content% 

52.5 74 23.9 

55 30 19.2 

57.5 45 26.8 
5014'' 

60 42 36.6 

62.5 45 35.4 
5014'' 

65 37 34.7 

67.5 38 38.4 
50/5" 

70 45 19.7 

72.5 45 17.8 
50/4" 

75 41 18.8 

GEOTECHNOLOGIES, INC. 

BORING LOG NUMBER 21 

Dry Density Depth in uses Description 

p.c.f. feet Class. 

-
51 --
-

52 --
99.5 -

53 -- SC Clayey Sand, dark gray, very moist, very dense, fine grained 

-
54 --
-

SPT 55 --
-

56 --
-

57 --
97.8 - -- ----------

58 -- Clayey Sand, dark gray, very moist, very dense, fine grained 

-
59 --
-

SPT 60 --
- CH Silty Clay, dark gray, very moist, very stiff 

61 --
-

62 --
85.6 -

63 --
-

64 --
-

SPT 65 -- -------------
- Silty Clay, dark gray, very moist, stiff to very stiff 

66 --
-

67 --
87.1 -

68 --
-

69 --
-

SPT 70 --
- SC Clayey Sand, dark gray, moist, dense to very dense, fine grained 

71 --
-

72 --
114.1 -

73 --
-

74 --
-

SPT 75 --
- CL Sandy Clay, dark gray, moist, stiff 

Plate A-21c 
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Sample Blows Moisture 

Denth ft. ner ft. content% 

77.5 45 21.1 
50/4" 

80 50 26.0 

GEOTECHNOLOGIES, INC. 

BORING LOG NUMBER 21 

Dry Density Depth in uses Description 

o.c.f. feet Class. 

-
76 --
-

77 --
102.3 -

78 -- SM Silty Sand, dark gray, moist to very moist, very dense, fine 
- grained 

79 --
-

SPT 80 --
- Total Depth 80 feet 

81 -- Water at 8 feet 
- Fill to 3 feet 

82 --
-

83 -- NOTE: The stratification lines represent the approximate 
- boundary between earth types; the transition may be gradual. 

84 --
- Used 8-inch diameter Hollow-Stem Auger 

85 -- 140-lb. Automatic Hammer, 30-inch drop 
- Modified California Sampler used unless otherwise noted 

86 --
- SPT=Standard Penetration Test 

87 --
-

88 --
-

89 --
-

90 --
-

91 --
-

92 --
-

93 --
-

94--
-

95 --
-

96 --
-

97 --
-

98 --
-

99 --
-

100 --
-

Plate A-2ld 
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126 0 Un~IUnkd Uns.:ilura!cJ 12 ! S2 ~ 

IU,ll Uns.i1un.kd Uns.1\urated !2 S2J 

1260 Unsaturated Uns.11urattd 12 S:? J 

126 0 Un$atu rat~•d Uns:ituratcd 12 52 R 

12<1 11 Un:1:itun.tcd Un$.1\urated 12 S2 I 

12611 Uns:i.tur:11cd Unsaturated )2 S21 

!2611 Uns:i.turatcd \Jns.\turated 12 , :::1 

126 H Un~tun.ted Uns.:itu r:itcd :W 1ft f1U J 

12(111 Uns.:itur.ued S:i.tur:11«1 20 Ill 6V I 

IO 126 I U11:;:1 wratcd S;1turatcd 20 1(1 (,0 I 

JI 12<,0 U11:;:11uratcd Saturated 20 10 f,()J 

12 12(,n Un~tuu. ted Saturated ! O 10 60 I 

1.1 12 ~ -I Un~turated Saturated !, 1, • 1 

1-1 12 , -1 Uns:i.turatcd Saturated ?' 1, "8 

15 12 , .J Un:.aturated Saturated 25 IS ~ ll 

16 12 S -I Un~:iturated Satur:i.tcd 2, IS , ll 

17 12H Un..:i lu ratcd Satur:i.ted 11 

18 128 11 Saturated Saturakd 

19 128 0 Satura1ed Saturated " I I 

20 1280 Satur:ited Sa111 r:at(d 

2 1 123 0 Sa1ura1cd Sa1Ur1ted 

22 12!! 0 Sa1uratcd S11ur1tcd I) 20 44 

2) 120 Saturated Saturated 10 " 112 

24 120 Salllrated S1111ratcd ,o 

" ! 211.1 Saturalcd Sa111rated 

" 12lt7 Satu rated Satur:atcd 

27 12~; Saturated Saturated " ]12 

" 12-17 Saturated Sahm1ted 

29 1247 Satur.ited Satur.>.tcd JI ! 

"' 12-17 Saturated S11ur.>.tcd 10 " JIJ 

J I 1247 Sa1ur.iited Saturated 12 

J2 1247 Saturated Saturated 12 '" 
J3 IIU S111ur.ited Saturated " '" .14 l !U Saturated Satu rated 12 

.11 l lllll Satur.itcd s~turatcd " J6 JIU S11turateil Satur:ited 1, .11 

37 IIIU Saturated Saturated 1, 

J8 Sarnra1ed Saturated " 40 17! 

19 Saturaled Saturated " 
17! 

40 1:!-ll Saturated Saturated " ,1 1!41 Saturated Saturated " ,o 17! 

42 12-1 .1 Saturated Saturated " 4.1 !29 4 Saturated Sa1uratcd " 40 

Saturated Sa1urated " S.1.turatcd Saturated ,, 40 

46 129 4 Satu rated Saturated 

47 129 4 Satura1cd Saturated l l U 

48 12811 Saturated Saturated " " 49 12lU Satura1ed Saturated " :!I U 

so 12~ lt Sa111ra1ed Saturated " 11 0 

11 12U Saturated Saturated 29 <o 

12 12U Saturated Satur.,,tfd 1') 

ll 12'il tJ Saturated Saturated 

129 11 Saturatc:d S,nuratcd 

51 1291) Saturated Saturated 

129 11 Saturated Saturated 

" 12',) H Saturated ., 181 

" 12H S:ituratcd Saturated 

19 12H S:iturated Saturated 

60 12H S:i.1urated S:i.1ur:11cd 

6 1 12H Saturalcd Salurated '° \0 7 

62 Saturated Satur:i.ted '° 101 

6) .Saturated Saturated '° ](l i 

64 Saturated Satura1cd IUi 

61 Saturated 47 '° 107 

66 S, turated Satnrattd 

67 Sal\lrated Saturated " "' '" ll6 1 S11un11ed Saturated 

69 n r. 1 Satura ted Saturated 

70 Saturated Satur.,,1cd " 13' 

71 llf,I Salurated Satun.Ced 70 6' ) 

72 IJf.>I SalUn.tcd Satur~tcd 

73 11'17 Saturated Satur.iled 70 

74 1197 Sa1ur.itfd Satur.itcd '6 70 '" 71 11'17 Sacur.1tcd S:i.1urateJ j(! 

" 11'}7 Saturated Saturated 7) 71 00 

77 ll'Ji' Saturated Saturated 71 \,0 

" 
111 1 SacurateJ Saturated 71 OU 

79 IHI Salllrated Satur:11ed 71 00 

'° IHI Saturated S.11ur:11«t " 71 00 

Plastic 

lndn 
(PO 

.ll 

JI 

" 31 

.ll 

JI 

JI 

29 

" 21 

21 

30 
10 

" 

Vrlinl Effrctivr 

Sins, \"trl.St1"1"SS 
a,,..(fld} o,,'.(psf} 

1260 1260 

2520 252 0 

378 0 371! 0 

5040 50-10 

6300 6300 

7560 756 .0 

8820 111120 

l<HlitO 10080 

11 340 10716 

126(10 11 35.1 

l )K(,O 11 9811 

!5!20 1262-1 

!6.174 1.125-1 

17628 1388 -1 

IS882 l-151-1 

201.16 !5 14-1 

21.l90 15774 

!2670 1643 0 

2.1950 170S6 

25230 1774 .1 

265 1 0 l 8J98 

27790 19054 

2907 .7 197 1.7 

30J6 4 20380 

3165 1 21043 

329311 21706 

3-1225 22369 

}5472 22992 

1671 9 21615 

37966 2-123R 

39213 2-186 1 

-104611 254114 

-11648 2604!1 

42836 26612 

-14024 27 176 

-1521.2 2774 0 

-16400 28304 

-176-1) 28923 

-1 11&86 295-12 

50129 .\016 1 

51.172 30780 

5261 5 .ll.199 

5.1909 

5520J .127.19 

56497 .B409 

57791 3-1079 

59085 34749 

C.OH .1 3541.l 

6 1661 36077 

6294 .9 3674.1 

3740.S 

6H2S 3!1069 

6611 1 5 3!1735 

611 105 39401 

69395 40U67 

706115 4073 .l 

7!97S -1139 9 

73233 42033 

7-149 ,1 -12667 
75749 -1 3.10 1 

77007 -1 .19.\ 5 

7826 5 44S69 

79600 452110 

S09.\5 4599 .1 

&2270 4670 .2 

lll605 -li41 ., 

114940 -11112.4 

11630.1 -1886 .1 

lli662 .19598 

M023 50335 

90384 5107 2 

91745 51 ~o 9 

92942 52.l!12 

'1-1139 52955 

9S.l36 53528 

96533 5-110! 

9ii3fl 54674 

99il6 1 SS .18! 

100)92 560118 
10172 3 5679 S 

J.'ims 

Co.-ru1td ~.~. 
324 

324 

324 

324 

327 

312 

296 

433 

44 I 

41 ' 
406 

-1 .lll 

-160 

445 

442 

4.\S 

4H 

90) 

162 

152 

"' 172 
l6Y 

166 

"' 196 
59) 

591 

"' .117 

315 

663 
(,(,0 

65' 
65 I 

649 

646 

"' ·' 
641 

642 

640 

637 

S0.2 

499 

1086 

10112 

JOH 

l0i4 

1070 

724 

72 1 
719 

716 

714 

711 

70 9 

706 

%2 

959 

952 

7 \ Y 

716 

711 

713 
71 1 

1037 

1035 
10)2 

1029 
l02S 

y 
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Str'55 c,·clkShnr Cydic Fa<1orofS•frl) Liqurhction 

Rtduction Ratio Rf:listim~ CRR/CSR Stttlmmt 
Cotfr. rd CSR Ratfn{( 'RR} (F.S.) AS, (inchn) 

I 00 0640 Ol\91 Nun-1.i 000 

I 00 0 638 0 89! Non•l.1<1 0 00 

I 00 0636 0119! Non•l.1 000 

099 0.634 o:m Non•L1 ooo 
099 (\(131 0932 Non-LI 0.00 

0 99 062~ 0734 N,m-Li 000 

098 0627 0593 Nun-Li 000 

<•98 0624 2000 Nou·l.1 000 

098 06SR 2000 30 000 

097 0687 2000 29 000 

097 0713 2000 211 000 

096 0735 2 000 2 7 000 

1196 0755 2000 2 6 000 

095 0772 2000 26 000 

095 0787 2000 2.S 000 

095 0110 1 2000 2.S 000 

094 011!3 2000 2.5 000 

094 01123 2000 24 000 

09.l 0831 2000 2.4 000 

09.l 0839 2000 24 000 

092 08U 2000 000 

092 08Sl 2000 24 000 

0 .91 0.855 2000 2.3 000 

090 O.it59 2000 2..l 000 

0.90 01162 2000 2..l 000 

0.89 0864 2000 2.3 000 

01166 2000 23 0 00 

088 OR68 2000 23 000 

01169 2000 23 000 

01170 2000 2.J uou 
0117 011;0 2 \lOU 2 .) urn, 
0!16 0870 2 \lO0 2 .) 0011 

0!15 (11171 2 0[)0 2.3 0011 

OIIS Olli! 23 oon 
01'4 Oll iO 2000 23 000 

0.114 01170 06.\9 Non-Li 000 

0 .83 0869 0625 

083 0867 2000 2.3 0 00 

0112 01165 1990 23 oou 
{l.81 0862 1978 00<) 

081 0860 I 966 2 .) 000 

0857 1 95 -1 000 

0.SO 0854 1942 000 

0 .79 0850 1929 2.3 000 

0.79 08-16 19!7 2 .. l 000 

0.78 08-12 1906 000 

077 1 S94 000 

0 77 OSB 18M3 oou 
0 .76 0 .830 1 872 2 .. l 000 

0 .76 0.826 1 861 2.J 000 

0.75 01122 1 850 0 .00 

071 081!1 I 1140 22 000 

0 74 0814 1 829 2.2 000 

0.73 01109 1819 22 000 

0.73 OROS !809 2.2 000 

0.72 0!100 !799 2 .2 000 

072 0 .796 !7119 22 000 

11 .71 0792 1779 22 oou 
071 07R8 I 770 22 oon 
070 07ll4 1 76 1 22 0011 

0.70 0.779 1 752 22 000 

069 0.775 1 74-1 22 000 

069 0 770 2.1 000 

068 0 766 172-1 2 . .\ 000 

068 0.761 1 715 2.3 000 

0(,7 0756 1706 Non-l.1 000 

0.67 0.7S2 1696 Non-Li . 0 00 

0 .66 07-1 7 16117 Non•Li1 . 0 00 

066 07-12 16711 Non•l.1 000 

0 .65 07)11 16611 Non-Li 000 

065 0733 1659 Non-I., 000 

06S 0729 I 6SO Non•l.1 0011 

0 64 072S 164' Non•L1 000 

11722 1637 Non-!.1 oon 
06) 07111 1630 Non-l.1 oou 

0.6) 0715 1 623 2.3 000 

07 12 1 617 2.3 000 

062 070R I 609 2 ) 000 

()62 070-1 1601 23 000 

fl61 0700 I S93 23 000 

Total Liqucfac1ion Seulcmcnt, S 111 0.00 inches 



i Geotechnolooies, Inc. 
Project: Td~·1s1on City. I.I C 
File No : 21699 
Description l.14ucfactmn Anal_\ ,1~ 

I3onng No· B2 I 

LIQUEFACTION EVALUATION (Idriss & Boulanger, EERI NO 12) 

EARTHQUAKE INFORMATION: 

h 9 

1.1 7! 

GROUNDWATER INFORMAT ION: 

Current Groundwater Lc,·cl (fl) 100 

1-listoncally l hghcst Groundwater l.c,·cl* {fl): 80 

Unit Wei t o f Water ( cO: 62.4 

* Based on Californ ia Geological Survey Seismic I lazard Evaluation Report 
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Bascl.ayu 
{fttl} 

10 

II 

12 
13 

" ll 
16 

17 

19 

20 

21 

22 
23 

25 

" 27 

28 
29 

30 

32 

33 
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3l 

36 

37 

38 

39 

41 

" 43 
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" ,0 

ll 

l2 
l3 
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" l6 
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60 

61 

62 

6.1 ., 
6l 

66 

67 

68 
69 
70 
71 
72 

73 

" 76 

77 

78 
79 

80 

Totall'ni t 

Weight 
(p<Q 

1111 

111 1 

1111 

1111 
1111 

11 11 

Ill .I 
1261 

1261 

1261 

1261 
1261 

IJSI 

1219 

1289 

1289 

1289 

1219 

12.D 
12B 

1225 

1225 

12!'\ .l 

I-IOI 
1-108 
l-101 

1-101 

1259 

125.9 

1259 

1259 

126-1 

1264 

126-1 

126-1 
126-1 

12.l.l 
12.\1 

12U 
12.U 

123.J 

12l.l 

12\.l 

12.U 
12.\3 

12-IU 
12-10 

12-1.U 

12-10 

12-1 0 

1160 

116.0 

1\60 
ll(HJ 

1160 

1206 

1206 

1206 

1206 
1206 

L\.1-' 
LW-1 

J.l.H 

U-14 
1.1-1-1 
12 .19 

12.\.9 
12.19 

Current 

Wattr l~,·tl 
(fttt) 

Unsaturated 

Unsaturated 

Unsatorated 
Un<,atorated 

Unsatw-ated 

Unsaturated 
Unsaturated 

Ur\'laturated 
Unuturated 
UrNtturnlcJ 
Saturated 

Sa1ura1cd 
Satura1ed 

Saturated 

Saturated 
Saturated 

Sarurated 

Saturated 

Sarurated 

Satur:.ted 

Saturated 
Saturated 
Satur.ited 

Saturated 

Saturated 

Saturated 
Satur:ited 

Saturuted 

Satur:itcd 
Saturated 

Satu111tcd 

Sarurated 
Salurated 

S11turo1ed 
Sa1ura1ed 
Satura!cd 

Saturated 

Saturated 

Saturated 
Saturated 
Saturated 

Saturated 

Saturated 
Saturated 

Saturated 

Saturated 

Sarumted 

Saruratcd 
Satumted 

Satumted 

Sorura1ed 
Sulurated 
Salurated 

Saluratcd 

Sarunued 

Sarur:ited 
Saturated 

Saluraled 

Sarurated 

Saturated 

Saturntcd 
Sarurated 

Satura1cd 

SatumteJ 
Saturated 
Saturated 

Satur:itcd 
Satur.ited 
Sarurntcd 
Saturated 
Saruroted 

Satur:ited 

Sanmued 
Saruratcd 
Saturated 

Saturated 
Saturnted 

Saturntcd 
Satur:ited 

llbtoriul 
Wat('r(~l'I 

(fttl) 

Uns4turated 

Um.aturatcd 
Un,aturotcd 

Unsaturated 
llmaturatcd 

Umaturated 
Urnaturated 

Uma1urated 
Satunr.ted 
Sutu1111cJ 

Satura1cd 
Satunilcd 

Saturaied 

Saturated 

S:iturated 
Salurut,;d 

Saturated 

Saturated 

Saturated 

Saturllted 
Sa1urn1ed 

Saturated 

Saturated 

Saturated 
Sa1ur11ted 

Saturated 
Saturated 

Saturated 

Saturated 
S:itur:ucd 

Saturated 

Saturotcd 
Saturated 

Saturated 

Sator11ted 

Saturated 
Satura1ed 
Saturated 

Saturated 

Saturated 
Saturated 

Saturated 

Saturated 

Satura1cd 

Saturated 
Saturated 

Satur11cd 

Satura1cd 
Saturated 
Sa1wa1cd 

Saturated 

Saturated 

Satura1ed 

Saturated 

Saturated 
Saturated 

Saturated 
Saturated 

Saturated 

Suturntcd 
Saturalcd 
Saturated 

Satura1cd 
Saturated 

Saturated 
Saturalcd 
Satura1ed 

S11tura1cd 
S:ituratcd 

Sa1ur11ed 
Sa1urated 
Saturated 

Sau.nttd 
Saturated 

Saturated 
Sa1ur111ed 

nt·ld SrT 
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" 1, 

" 
26 
26 

" 
'6 

" 

" 
" 
2l 

.VI ,. 
l7 

) 7 

)7 

·" 

)I 

]6 

·"' 
·"' 
.l6 

·" 
H 
.H 
ll 

.H 
u 

.lO 

30 

" 
.17 

.l7 

17 

17 

" 

" " 
,1 

" 

Dtpthor SPT 

Blowcomt 
(fo:-tt) 

IU 

10 

10 

ll 

\S 

ll 

ll 

" 
" ll 

2l 

2l 

2l 

" 

3l 

.\l 

'° 
" 
" 
" 

<o 

<o 

ll 

ll 
ll 

ll 

" 

60 

6(1 

6U 
6(1 

6l ., ., 

71) 

70 

70 
70 
7'1 

7l 

Finn Content 
#200 Sinl' 

( '/•) 

68 I 

6' I 
681 

OB I 
6!1 

'" 

II< 
11, 

II< 

I" 

I I< 
!06 

I0.6 

322 

.U2 

.\22 

.112 

Sl:! 

27 6 
27 6 

61] 

61J 
611 

61.l 
61 .1 
00 

OU 

U<I 

0 .0 

720 

72.0 

.\76 

.l76 

]76 

.H6 

.l76 
,l7,6 

&3S 

,,, 
'" 
Sil 
Ill!-

81 ~ 

,1, 

,1, 

J7 7 
_17 7 

.17 7 

.17 7 
-17 7 

Plastic 
lndu 

(l'I ) 

·" 
·" 

0 

17 
17 

\7 

17 
I' 

22 

" 
" 
" 22 

,l() 

1.1 
11 

" 
" " 

\ 'ctica\ 

Strn, 
o ,.,(p,f) 

lll.1 

2222 
333.3 
4-1-1.4 

5555 
666.6 
777,7 

903.8 

1029.9 
11560 
1282.1 
1-108.2 

154-1.0 

16798 

18156 
1951 -1 

2087.2 

2216.J 
23-15.0 

2-173.9 

2602.8 
27317 
285-1 .2 

2976,7 

30992 

32217 
334-12 

3-170.S 

3596.8 
37231 

3849-1 
39757 

-1 11 6.5 

-1257.3 

-1398.1 
-1538.9 

4679.7 

48056 

-1931.5 

5057.-1 

5183.3 
5309.2 
5-135.6 

5562.0 
5688-4 

58148 

5941.2 

606.\' 
6187.8 

631 1.1 

65577 

668 1.0 
681).U 

6927.6 

7050.9 
7174.2 

7298.2 

7-122.2 
75-16.2 

7670.2 

7794.2 

7910.2 
80262 
8142.2 

8258.2 
837-1.2 

S494.8 
8615.-1 
8736.0 

8856.6 

89n.2 
911 16 
9246.0 
9380.-1 

951-18 
9649.2 

9773.1 

9897.0 
10020.9 

i-:m-cth·, 

\ 'trt.Slrns 
a ,,',(ps() 

l l l.l 

222.2 

333.3 

-1-1-1 .4 

555.5 

777.7 

903.8 
967.5 

1031-2 

109-l.9 

1158.6 
1232.0 

1305.-1 

1378.8 
14522 

1525.6 

!592.1 

1658.6 

!725.1 

1791.6 
1858. 1 
1918.2 

1978.3 

2038.-1 

2098.S 
21586 

2222.5 

2286.-1 
2350.3 
24142 

2478.1 

25565 

2634.9 

27133 
2791.7 

28701 

2933.6 

2997.1 

3060.6 
3124. 1 
3187.6 

325 1.6 

3315.6 
33796 

3-143.6 

3507.6 

3568.5 

3629.-1 
36903 

3751.2 
38121 

3873.0 

3933.9 

-1055.7 

-1116.6 
-1178.2 

-1239.8 

-1301.-1 

-13630 

-1424.6 
4-178.2 

-153 1.8 
4585.4 

-1639.0 
46926 

-175-0.8 
-1809.0 
-1867.2 
-1925-1 
.i983.6 

5055.6 
51276 

5199.6 
5271.6 
5343.6 

5-105.1 

5-1666 
5528.! 

BOREHOLE AND SAMPLER INFORMATION: 

Borehole DiamclLT (inches) : 

SPT Sampler with room for Liner {YIN) 

LIQ UEFACTION BOUNDARY, 
Plastic Index Cut OIT(PI): 

Minimum Li ucfaction FS: 

FinN 

Corrtcttd 

37.8 

37.S 

37.8 

37.8 
38.1 

36.S 
35.0 

5-1.1 
55.-1 

53.9 

53.J 

52.6 

-16.0 

l0.3 
49.7 
-19.1 

-18.7 ,,, 
47.7 

72.-1 

7l.8 
7 1.7 

71.2 
70.7 

70.2 

69.8 

60.I 

59.7 

59.4 

59.0 
l87 

71.9 

66.2 

65.7 
70.5 

70.0 

66.6 

66 . .l 
660 

65.6 
65.3 

56.1 

55.9 
55.6 

55.3 

55.1 

58.8 

58.6 

58.J 
SB.I 

579 

52.9 
52.7 

52.6 

52.-1 

52.2 

52.0 
51.8 

69.9 

69.7 

69.S 
69.3 
69.l 

61.3 

61.2 
61.0 
60.8 
60.7 

72.-1 
722 

71.9 
71.7 

71.5 

6ll 

6l2 
65.1 

64.7 

Strt':!ls 

Rrducdon 
c~«.r~ 

LOO 
LOO 
LOO 
099 
0.99 

099 
0.98 

0.98 

0.98 
0.97 
0.97 

0.96 

0.96 

0.95 

0.95 

0.95 
0.>I 
U>I 
093 

0.93 

092 
092 
0,91 

090 

0.90 

089 

0.89 
0.88 

0.88 
0.87 

0.87 

0 86 

08l 

o ... 
o ... 
0.83 

0.83 

0.82 
0,8! 

0.80 

0.80 

0.79 
0.79 

0.78 

0.77 

0.77 
0.76 

0.76 

0.75 

075 

0.7-1 

0.73 

0.73 
0.72 

0.72 

071 

0.7! 

0.70 

0.70 

0.69 

0.69 

0,68 

068 

067 

066 

0.66 

0 6l 
0.6S 

06l 

0.&I 
0&I 
0 63 

0.63 
063 
0.62 

062 
061 

CydicShur 
Natio 
CSR 

0.6"0 
0638 

0,636 

0.634 

0.631 
0.629 
0.627 
0.624 

0.662 

0.722 
0.7-16 

0.766 

0783 

0.797 

0.809 
0.820 

0.830 

0.838 

0.852 
0857 

0.863 
0.867 

0871 

0874 

osn 
0.878 

0879 

0.880 
0880 

0880 

0.877 

087-1 

0.871 
0868 

0.116< 
0.862 

0.860 
0.857 
0.855 

0.852 

0.849 

08.\6 

0.842 

0.839 

0.835 
0,832 

0.828 

0.825 

0.821 
0IU7 
0814 

0.810 

0.806 

0.802 

0,798 

0.79-1 

0.790 

0.786 

0.782 
0.778 

077-1 

0.771 

0.767 

0,763 

0.760 
0 756 
0.752 
0.749 

0.745 
0.7-1 1 
0.737 
0.732 

0728 

0.723 

0.719 

0.71 6 
0712 
0 709 

y 
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Cyclic 

Rnislu1tt 
Ratio (CRR) 

2.000 

2.000 

2000 

2000 

2000 

2000 

1.416 

2.000 

2.000 

2.UOO 

2.000 

2.000 

2000 

2.000 

2000 

2000 

2.000 

2000 

2000 

2.000 

2.000 

2000 

2.000 

2000 
2000 

2.000 

2000 
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