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DESIGN RESPONSE SPECTRUM 901 LEVERING AVENUE
LOS ANGELES, CALIFORNIA

JUNE 2025 Figure 5
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SMS = g
SM1 = g

SDS = g
SD1 = g

Spectral acceleration values reported in units of "g". "--" Indicates that spectral period was not used at that calculation step

Project No.: A9060-06-39
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Reference: ASCE 7-16  21.4 DESIGN ACCELERATION PARAMETERS

Where the site-specific procedure is used to determine the design ground motion in accordance with Section 21.3, the parameter SDS

shall be taken as 90% of the maximum spectral acceleration, Sa, obtained from the site-specific spectrum, at any period within the 
range from 0.2 to 5 s, inclusive. The parameter SD1 shall be taken as the maximum value of the product, TSa, for periods from 1 to 2 s for 

sites with vs,30 > 1,200 ft/s (vs,30 > 365.76 m/s) and for periods from 1 to 5 s for sites with vs,30 ≤ 1,200 ft/=s (vs,30 ≤ 365.76 m/s). The

parameters SMS and SM1 shall be taken as 1.5 times SDS and SD1, respectively. The values so obtained shall not be less than 80% of the 
values determined in accordance with Section 11.4.3 for SMS and SM1 and Section 11.4.5 for SDS and SD1.
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1 - BSSC 2014, aka. UCERF3_EventSet_All on GitHub

Project No.: A9060-06-39

Reference

Parent Fault Name Hollywood Santa Monica Alt 1 Santa Monica Alt 2
Newport Inglewood 

Alt 1
Compton --

Parameter Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5

BSSC Online Scenario Catalog

Earthquake Magnitude 6.7 6.58 6.78 7.15 7.45 BSSC Online Scenario Catalog

Scenario Name Hollywood Santa Monica Alt 1 Santa Monica Alt 2
Newport Inglewood 

Alt 1
Compton

--

 Fault Dip (˚) 70 75 50 88 20  BSSC 2014 1

Fault Mechanism Reverse Reverse Reverse Strike-Slip Reverse Thrust

 BSSC 2014 1

 Rake (˚) 30 30 30 180 90  BSSC 2014 1

Fault Width 16.57 16.68 13.63 13.51 27.37

 BSSC 2014 1

 Rrup (km) 3.01 1.45 1.5 5.94 11 --

 ZTOR (km) 0 0 0 0 5.2

--

 Rx (km) 0.33 1.5 1.96 3.94 17.87 --

 Rjb (km) 3.01 0 0 5.94 0

Site-Specific Measurement

 Z1.0 (km) 0.35 0.35 0.35 0.35 0.35
 SCEC Community Velocity Model 

Version 4, Iteration 26, Basin Depth

 Vs30 (m/s) 367 367 367 367 367

 SCEC Community Velocity Model 

Version 4, Iteration 26, Basin Depth

DETERMINISTIC SCENARIO EVENTS 901 LEVERING AVENUE
LOS ANGELES, CALIFORNIA
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 Z2.5 (km) 1.05 1.05 1.05 1.05 1.05
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Input:
Retaining Wall Height (H) 15.00
Slope Angle of Backfill (b) 0.0
Height of Slope above Wal (hs) 0.0
Horizontal Length of Slope (ls) 0.0
Total Height (Wall + Slope) (HT) 15.0

Unit Weight of Retained Soils (g) 125.0
Friction Angle of Retained Soils (f) 33.0
Cohesion of Retained Soils (c) 204.0
Factor of Safety (FS) 1.50

Factored Parameters (fFS) 23.4
(cFS) 136.0

degrees feet lbs/lineal foot feet lbs/lineal foot lbs/lineal foot

45 3.8 13142.2 15.8 7787.8 3081.9

46 3.7 12735.0 15.7 7650.1 3182.9

47 3.7 12333.5 15.5 7497.2 3273.9

48 3.6 11938.3 15.4 7331.8 3355.3

49 3.5 11549.9 15.2 7156.0 3427.1

50 3.5 11168.3 15.1 6971.6 3489.7

51 3.4 10793.7 14.9 6780.3 3543.2

52 3.4 10426.0 14.7 6583.2 3587.8

53 3.4 10065.2 14.6 6381.4 3623.7

54 3.3 9711.1 14.4 6175.8 3651.0

55 3.3 9363.4 14.3 5967.2 3669.6

56 3.3 9022.0 14.1 5756.1 3679.8

57 3.3 8686.7 13.9 5543.2 3681.6

58 3.3 8357.0 13.8 5328.9 3674.8

59 3.3 8032.9 13.6 5113.6 3659.6

60 3.3 7714.0 13.5 4897.5 3635.9

61 3.4 7400.1 13.3 4681.0 3603.6

62 3.4 7090.8 13.1 4464.3 3562.5

63 3.5 6786.0 13.0 4247.6 3512.7

64 3.5 6485.2 12.8 4031.0 3453.8

65 3.6 6188.3 12.6 3814.8 3385.8 Design Equations (Vector Analysis):

66 3.6 5894.9 12.4 3599.1 3308.4 a = cFS*LCR*sin(90+fFS)/sin(a-fFS)

67 3.7 5604.8 12.3 3383.9 3221.4 b = W-a

68 3.8 5317.6 12.1 3169.5 3124.5 PA = b*tan(a-fFS)

69 3.9 5033.2 11.9 2955.9 3017.5 EFP = 2*PA/H2

70 4.0 4751.0 11.7 2743.3 2900.0

Maximum Active Pressure Resultant
PA, max 3681.6 lbs/lineal foot

Equivalent Fluid Pressure (per lineal foot of wall)
EFP = 2*PA/H2

EFP 32.7 pcf 56.9 pcf

Design Wall for an Equivalent Fluid Pressure: 33 pcf 57 pcf

Active

degrees
psf

Failure Angle
(a)

Height of 
Tension Crack 

(HC)

feet
feet

pcf
degrees
psf

Retaining Wall Design with Transitioned Backfill
(Vector Analysis)

feet
degrees
feet

Active 
Pressure

(PA)

feet2 lbs/lineal foot

105 5354.4

Area of 
Wedge

(A)

Weight of 
Wedge 

(W)

Length of 
Failure Plane

(LCR)

a b

102 5084.9

99 4836.3

96 4606.6

92 4393.9

89 4196.6

86 4013.4

83 3842.8

81 3683.8

78 3535.3

75 3396.2

72 3265.9

69 3143.4

67 3028.1

64 2919.4

62 2816.6

59 2719.1

57 2626.6

54 2538.4

52 2454.2

50 2373.5

47 2295.8

45 2220.9

43 2148.1

40 2077.2

At-Rest

RETAINING WALL PRESSURE CALCULATION
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Input:
Retaining Wall Height (H) 30.00
Slope Angle of Backfill (b) 0.0
Height of Slope above Wal (hs) 0.0
Horizontal Length of Slope (ls) 0.0
Total Height (Wall + Slope) (HT) 30.0

Unit Weight of Retained Soils (g) 125.0
Friction Angle of Retained Soils (f) 33.0
Cohesion of Retained Soils (c) 204.0
Factor of Safety (FS) 1.50

Factored Parameters (fFS) 23.4
(cFS) 136.0

degrees feet lbs/lineal foot feet lbs/lineal foot lbs/lineal foot

45 3.8 55329.7 37.0 42780.3 16929.6

46 3.7 53475.0 36.5 41615.2 17314.5

47 3.7 51674.0 36.0 40441.4 17660.3

48 3.6 49924.1 35.5 39263.8 17968.4

49 3.5 48222.9 35.1 38086.2 18239.9

50 3.5 46567.8 34.6 36911.4 18476.1

51 3.4 44956.4 34.2 35741.9 18677.7

52 3.4 43386.5 33.8 34579.2 18845.7

53 3.4 41855.8 33.4 33424.8 18980.5

54 3.3 40362.1 33.0 32279.7 19082.8

55 3.3 38903.4 32.6 31144.4 19153.0

56 3.3 37477.9 32.2 30019.6 19191.2

57 3.3 36083.5 31.8 28905.4 19197.7

58 3.3 34718.7 31.5 27802.1 19172.5

59 3.3 33381.7 31.1 26709.6 19115.4

60 3.3 32071.0 30.8 25628.0 19026.3

61 3.4 30785.0 30.4 24557.0 18904.9

62 3.4 29522.3 30.1 23496.5 18750.6

63 3.5 28281.6 29.8 22446.3 18562.8

64 3.5 27061.4 29.5 21406.0 18340.9

65 3.6 25860.6 29.2 20375.4 18084.0 Design Equations (Vector Analysis):

66 3.6 24678.0 28.9 19354.1 17791.0 a = cFS*LCR*sin(90+fFS)/sin(a-fFS)

67 3.7 23512.3 28.6 18341.8 17460.8 b = W-a

68 3.8 22362.5 28.3 17338.3 17092.1 PA = b*tan(a-fFS)

69 3.9 21227.4 28.0 16343.1 16683.4 EFP = 2*PA/H2

70 4.0 20106.0 27.6 15355.9 16232.9

Maximum Active Pressure Resultant
PA, max 19197.7 lbs/lineal foot

Equivalent Fluid Pressure (per lineal foot of wall)
EFP = 2*PA/H2

EFP 42.7 pcf 56.9 pcf

Design Wall for an Equivalent Fluid Pressure: 43 pcf 57 pcf

Active
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161 4750.1

At-Rest

RETAINING WALL PRESSURE CALCULATION

901 LEVERING AVENUE
LOS ANGELES, CALIFORNIA

ENVIRONMENTAL     GEOTECHNICAL    MATERIALS
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Input:
Retaining Wall Height (H) 48.00
Slope Angle of Backfill (b) 0.0
Height of Slope above Wal (hs) 0.0
Horizontal Length of Slope (ls) 0.0
Total Height (Wall + Slope) (HT) 48.0

Unit Weight of Retained Soils (g) 125.0
Friction Angle of Retained Soils (f) 33.0
Cohesion of Retained Soils (c) 204.0
Factor of Safety (FS) 1.50

Factored Parameters (fFS) 23.4
(cFS) 136.0

degrees feet lbs/lineal foot feet lbs/lineal foot lbs/lineal foot

45 3.8 143079.7 62.5 121896.4 48238.5

46 3.7 138214.2 61.5 118224.5 49188.8

47 3.7 133502.2 60.6 114594.1 50042.0

48 3.6 128934.6 59.8 111009.7 50801.6

49 3.5 124502.8 58.9 107474.6 51471.0

50 3.5 120198.8 58.1 103990.7 52052.8

51 3.4 116015.0 57.4 100559.0 52549.4

52 3.4 111944.3 56.6 97179.7 52962.9

53 3.4 107980.1 55.9 93852.7 53294.9

54 3.3 104116.2 55.2 90577.2 53546.7

55 3.3 100346.6 54.5 87352.4 53719.3

56 3.3 96666.0 53.9 84176.8 53813.4

57 3.3 93069.1 53.3 81049.3 53829.4

58 3.3 89551.0 52.7 77968.2 53767.3

59 3.3 86107.3 52.1 74931.9 53626.9

60 3.3 82733.5 51.6 71938.7 53407.6

61 3.4 79425.6 51.0 68987.0 53108.6

62 3.4 76179.8 50.5 66074.9 52728.7

63 3.5 72992.4 50.0 63200.9 52266.4

64 3.5 69860.0 49.5 60363.0 51719.8

65 3.6 66779.1 49.0 57559.7 51086.6 Design Equations (Vector Analysis):

66 3.6 63746.8 48.6 54789.2 50364.3 a = cFS*LCR*sin(90+fFS)/sin(a-fFS)

67 3.7 60760.0 48.1 52050.0 49549.8 b = W-a

68 3.8 57815.8 47.7 49340.3 48639.8 PA = b*tan(a-fFS)

69 3.9 54911.5 47.2 46658.6 47630.2 EFP = 2*PA/H2

70 4.0 52044.4 46.8 44003.4 46516.6

Maximum Active Pressure Resultant
PA, max 53829.4 lbs/lineal foot

Equivalent Fluid Pressure (per lineal foot of wall)
EFP = 2*PA/H2

EFP 46.7 pcf 56.9 pcf

Design Wall for an Equivalent Fluid Pressure: 47 pcf 57 pcf

Active
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Input:
Shoring Height (H) 15.00
Slope Angle of Backfill (b) 0.0
Height of Slope above Shoring (hs) 0.0
Horizontal Length of Slope (ls) 0.0
Total Height (Shoring + Slope (HT) 15.0

Unit Weight of Retained Soils (g) 125.0
Friction Angle of Retained Soils (f) 33.0
Cohesion of Retained Soils (c) 204.0
Factor of Safety (FS) 1.25

Factored Parameters (fFS) 27.5
(cFS) 163.2

degrees feet lbs/lineal foot feet lbs/lineal foot lbs/lineal foot

45 5.4 12216.5 13.5 5718.5 1808.2

46 5.2 11920.6 13.6 5745.3 1927.6

47 5.1 11611.0 13.6 5738.3 2037.3

48 4.9 11292.3 13.5 5702.8 2137.5

49 4.8 10968.2 13.5 5643.2 2228.3

50 4.7 10641.0 13.4 5563.0 2309.6

51 4.6 10312.8 13.4 5465.5 2381.8

52 4.5 9984.9 13.3 5353.1 2444.8

53 4.5 9658.3 13.2 5228.1 2498.9

54 4.4 9333.8 13.1 5092.3 2544.1

55 4.4 9011.8 13.0 4947.3 2580.6

56 4.3 8692.9 12.9 4794.5 2608.3

57 4.3 8377.0 12.7 4635.0 2627.4

58 4.3 8064.5 12.6 4469.9 2637.9

59 4.3 7755.4 12.5 4299.9 2639.8

60 4.3 7449.6 12.3 4125.9 2633.2

61 4.3 7147.1 12.2 3948.4 2618.0

62 4.4 6847.8 12.1 3768.0 2594.2

63 4.4 6551.6 11.9 3585.2 2561.7

64 4.4 6258.3 11.8 3400.4 2520.5

65 4.5 5967.7 11.6 3214.1 2470.4 Design Equations (Vector Analysis):

66 4.6 5679.6 11.4 3026.5 2411.5 a = cFS*LCR*sin(90+fFS)/sin(a-fFS)

67 4.7 5393.8 11.2 2838.1 2343.5 b = W-a

68 4.8 5110.1 11.0 2649.1 2266.3 PA = b*tan(a-fFS)

69 4.9 4828.0 10.8 2459.8 2179.8 EFP = 2*PA/H2

70 5.0 4547.4 10.6 2270.5 2083.9

Maximum Active Pressure Resultant
PA, max 2639.8 lbs/lineal foot

Equivalent Fluid Pressure (per lineal foot of shoring)
EFP = 2*PA/H2

EFP 23.5 pcf

Design Shoring for an Equivalent Fluid Pressure: 25 pcf

Active

psf

Shoring Design with Transitioned Backfill 
(Vector Analysis)

feet
degrees
feet
feet
feet

pcf
degrees
psf

degrees

Failure Angle
(a)

Height of 
Tension Crack 

(HC)

Area of 
Wedge

(A)

Weight of 
Wedge 

(W)

Length of 
Failure Plane

(LCR)

b
Active 

Pressure
(PA)

feet2 lbs/lineal foot

98 6498.0

a

95 6175.3

93 5872.6

90 5589.5

88 5325.0

85 5078.0

83 4847.3

80 4631.8

77 4430.3

75 4241.5

72 4064.5

70 3898.3

67 3742.0

65 3594.6

62 3455.5

60 3323.7

57 3198.8

55 3079.9

52 2966.4

50 2857.9

48 2753.6

45 2653.1

ENVIRONMENTAL     GEOTECHNICAL    MATERIALS

43 2555.7

41 2461.0

39 2368.3

36 2277.0

SHORING WALL PRESSURE CALCULATION

901 LEVERING AVENUE
LOS ANGELES, CALIFORNIA

DRAFTED BY: JH CHECKED BY: HHD JUNE 2025 PROJECT NO. A9060-06-39 FIG. 12A

W

b

a

PA

N

cFS*LCR

H

W

LCR

lW

hS





c

lS

LT

HT

HC

· ·······:········· 
I . 

I : 

GEOCQN, 
W E S T , I N C. 



Input:
Shoring Height (H) 30.00
Slope Angle of Backfill (b) 0.0
Height of Slope above Shoring (hs) 0.0
Horizontal Length of Slope (ls) 0.0
Total Height (Shoring + Slope (HT) 30.0

Unit Weight of Retained Soils (g) 125.0
Friction Angle of Retained Soils (f) 33.0
Cohesion of Retained Soils (c) 204.0
Factor of Safety (FS) 1.25

Factored Parameters (fFS) 27.5
(cFS) 163.2

degrees feet lbs/lineal foot feet lbs/lineal foot lbs/lineal foot

45 5.4 54404.0 34.7 37716.1 11925.8

46 5.2 52660.6 34.4 36991.2 12410.8

47 5.1 50951.5 34.1 36201.1 12852.9

48 4.9 49278.1 33.7 35360.0 13253.6

49 4.8 47641.2 33.4 34478.9 13614.2

50 4.7 46040.5 33.0 33567.0 13936.1

51 4.6 44475.6 32.7 32631.3 14220.3

52 4.5 42945.4 32.3 31677.9 14467.8

53 4.5 41448.9 32.0 30711.3 14679.4

54 4.4 39984.8 31.6 29735.3 14855.9

55 4.4 38551.8 31.3 28753.1 14997.9

56 4.3 37148.7 31.0 27767.1 15105.8

57 4.3 35773.9 30.6 26779.4 15180.0

58 4.3 34426.2 30.3 25791.5 15220.9

59 4.3 33104.2 30.0 24804.8 15228.4

60 4.3 31806.6 29.7 23820.3 15202.7

61 4.3 30532.0 29.4 22838.8 15143.6

62 4.4 29279.3 29.0 21860.9 15051.0

63 4.4 28047.2 28.7 20887.1 14924.5

64 4.4 26834.5 28.4 19917.8 14763.7

65 4.5 25640.0 28.1 18953.3 14568.1 Design Equations (Vector Analysis):

66 4.6 24462.7 27.8 17993.7 14336.9 a = cFS*LCR*sin(90+fFS)/sin(a-fFS)

67 4.7 23301.3 27.5 17039.2 14069.5 b = W-a

68 4.8 22154.9 27.2 16089.8 13764.8 PA = b*tan(a-fFS)

69 4.9 21022.3 26.9 15145.6 13421.9 EFP = 2*PA/H2

70 5.0 19902.4 26.6 14206.7 13039.5

Maximum Active Pressure Resultant
PA, max 15228.4 lbs/lineal foot

Equivalent Fluid Pressure (per lineal foot of shoring)
EFP = 2*PA/H2

EFP 33.8 pcf

Design Shoring for an Equivalent Fluid Pressure: 34 pcf

Active

ENVIRONMENTAL     GEOTECHNICAL    MATERIALS

Shoring Design with Transitioned Backfill 
(Vector Analysis)

feet
degrees
feet
feet
feet

pcf
degrees
psf

degrees
psf

Failure Angle
(a)

Height of 
Tension Crack 

(HC)

Active 
Pressure

(PA)

feet2 lbs/lineal foot

435 16688.0

Area of 
Wedge

(A)

Weight of 
Wedge 

(W)

Length of 
Failure Plane

(LCR)

a b

421 15669.4

408 14750.3

394 13918.2

381 13162.3

368 12473.6

356 11844.2

344 11267.5

332 10737.6

320 10249.5

308 9798.7

297 9381.5

286 8994.5

275 8634.7

265 8299.4

254 7986.3

244 7693.2

234 7418.4

224 7160.1

215 6916.7

205 6686.7

196 6469.0

186 6262.2

177 6065.1

168 5876.7

159 5695.7

SHORING WALL PRESSURE CALCULATION

901 LEVERING AVENUE
LOS ANGELES, CALIFORNIA

DRAFTED BY: JH CHECKED BY: HHD JUNE 2025 PROJECT NO. A9060-06-39 FIG. 12B
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Input:
Shoring Height (H) 50.00
Slope Angle of Backfill (b) 0.0
Height of Slope above Shoring (hs) 0.0
Horizontal Length of Slope (ls) 0.0
Total Height (Shoring + Slope (HT) 50.0

Unit Weight of Retained Soils (g) 125.0
Friction Angle of Retained Soils (f) 33.0
Cohesion of Retained Soils (c) 204.0
Factor of Safety (FS) 1.25

Factored Parameters (fFS) 27.5
(cFS) 163.2

degrees feet lbs/lineal foot feet lbs/lineal foot lbs/lineal foot

45 5.4 154404.0 63.0 124129.5 39249.7

46 5.2 149229.5 62.2 120901.3 40563.2

47 5.1 144203.0 61.4 117615.8 41758.4

48 4.9 139318.5 60.6 114295.5 42840.1

49 4.8 134569.9 59.9 110957.8 43812.5

50 4.7 129950.5 59.1 107616.1 44679.4

51 4.6 125454.0 58.4 104280.5 45444.1

52 4.5 121073.9 57.7 100958.8 46109.5

53 4.5 116804.3 57.0 97656.9 46678.2

54 4.4 112639.0 56.4 94378.9 47152.2

55 4.4 108572.6 55.7 91128.3 47533.3

56 4.3 104599.5 55.1 87907.1 47822.9

57 4.3 100714.7 54.5 84716.8 48022.2

58 4.3 96913.1 53.9 81558.5 48131.7

59 4.3 93190.3 53.3 78432.4 48151.9

60 4.3 89541.6 52.8 75338.7 48082.8

61 4.3 85962.9 52.2 72277.1 47924.4

62 4.4 82450.2 51.7 69247.1 47675.8

63 4.4 78999.7 51.2 66248.1 47336.3

64 4.4 75607.7 50.7 63279.4 46904.6

65 4.5 72270.8 50.2 60339.9 46379.0 Design Equations (Vector Analysis):

66 4.6 68985.6 49.7 57428.7 45757.7 a = cFS*LCR*sin(90+fFS)/sin(a-fFS)

67 4.7 65748.8 49.3 54544.7 45038.3 b = W-a

68 4.8 62557.5 48.8 51686.9 44218.1 PA = b*tan(a-fFS)

69 4.9 59408.7 48.3 48854.2 43294.0 EFP = 2*PA/H2

70 5.0 56299.5 47.9 46045.4 42262.3

Maximum Active Pressure Resultant
PA, max 48151.9 lbs/lineal foot

Equivalent Fluid Pressure (per lineal foot of shoring)
EFP = 2*PA/H2

EFP 38.5 pcf

Design Shoring for an Equivalent Fluid Pressure: 39 pcf

Active

psf

Shoring Design with Transitioned Backfill 
(Vector Analysis)

feet
degrees
feet
feet
feet

pcf
degrees
psf

degrees

Failure Angle
(a)

Height of 
Tension Crack 

(HC)

Area of 
Wedge

(A)

Weight of 
Wedge 

(W)

Length of 
Failure Plane

(LCR)

b
Active 

Pressure
(PA)

feet2 lbs/lineal foot

1235 30274.6

a

1194 28328.2

1154 26587.2

1115 25023.1

1077 23612.1

1040 22334.4

1004 21173.4

969 20115.1

934 19147.4

901 18260.1

869 17444.3

837 16692.5

806 15997.9

775 15354.7

746 14757.9

716 14202.9

688 13685.9

660 13203.1

632 12751.6

605 12328.4

578 11930.9

552 11556.9
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526 11204.1

500 10870.6

475 10554.5

450 10254.1
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Date: Boring/Test Number: 

Project Number: Diameter of Boring: 4 inches

Project Location: Diameter of Casing: 2 inches

Earth Description: Depth of Boring: 20 feet

Tested By: Depth to Invert of BMP: 15 feet

Liquid Description: Depth to Water Table: 30 feet

Measurement Method: Depth to Initial Water Depth (d1):  168 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 10:30 AM 11:00 AM 30 13.2

2 11:00 AM 11:30 AM 30 6.6

3 11:30 AM 12:00 PM 30 4.9

4 12:00 PM 12:30 PM 30 4.6

5 12:30 PM 1:00 PM 30 4.2

6 1:00 PM 1:30 PM 30 4.0

7 1:30 PM 2:00 PM 30 3.7

8 2:00 PM 2:30 PM 30 4.0

* Calculations Below Based on Stabilized Readings Only

Boring Radius, r: 2 inches

Test Section Height, h: 72.0 inches A = 917 in2

Reading 6 V = 50 in3 Percolation Rate = 0.11 inches/hour

Reading 7 V = 47 in3 Percolation Rate = 0.10 inches/hour

Reading 8 V = 50 in3 Percolation Rate = 0.11 inches/hour

Measured Percolation Rate = 0.11 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 = 0.04 inches/hour

Soil Description
Notes

Comments

Stabilized Readings

Achieved with Readings

MEASURED PERCOLATION RATE & DESIGN INFILTRATION RATE CALCULATIONS*

10:30 AM

Boring 2 / Test 1

Yes

JJK

Thursday, November 14, 2024

9:30 AM

6, 7, and 8

BORING PERCOLATION TEST FIELD LOG

A9060-06-39

SM

Water

Sounder

UCLA Levering

𝑇𝑒𝑠𝑡 𝑆𝑒𝑐𝑡𝑖𝑜𝑛 𝑆𝑢𝑟𝑓𝑎𝑐𝑒 𝐴𝑟𝑒𝑎,𝐴 ൌ 2𝜋𝑟ℎ ൅ 𝜋𝑟ଶ

𝐷𝑖𝑠𝑐ℎ𝑎𝑟𝑔𝑒𝑑 𝑊𝑎𝑡𝑒𝑟 𝑉𝑜𝑙𝑢𝑚𝑒,𝑉 ൌ 𝜋𝑟ଶΔd 𝑃𝑒𝑟𝑐𝑜𝑙𝑎𝑡𝑖𝑜𝑛 𝑅𝑎𝑡𝑒 ൌ
𝑉 𝐴⁄

∆𝑇

𝐷𝑒𝑠𝑖𝑔𝑛 𝐼𝑛𝑓𝑖𝑙𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝑅𝑎𝑡𝑒 ൌ  𝑀𝑒𝑎𝑠𝑢𝑟𝑒𝑑 𝑃𝑒𝑟𝑐𝑜𝑙𝑎𝑡𝑖𝑜𝑛 𝑅𝑎𝑡𝑒 /𝑅𝐹
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 901 Levering Avenue 

Geotechnical Investigation  

 

Project No. A9060‐06‐39    July 18, 2025 

APPENDIX A 
FIELD INVESTIGATION 

 
The site was explored on November 13 and 14, 2024, by excavating three 3½‐inch‐diameter borings 

using  a  manual  auger  and  hand  tools  to  depths  of  18  to  20  feet  beneath  the  ground  surface. 

Additionally, one 8‐inch‐diameter boring was drilled using a truck‐mounted hollow‐stem auger drilling 

machine to a depth of 81 feet beneath the ground surface. 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. The California Modified Sampler 

was equipped with 1‐inch by 2⅜‐inch diameter brass sampler rings to facilitate soil removal and testing. 

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 A4. 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 approximate locations of the borings are shown on Figure 2. 
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SOIL BORING NUMBER: B - 1
Page 1 of 2

PROJECT NAME 901 Levering Study

PROJECT NUMBER A9060-06-39

BORING DATE 11/13/2024 FIGURE NUMBER A1

LOCATION 901 Levering Ave, Los Angeles, CA

DRILLING FIRM Gold Constructions Services

METHOD Cal-Mod BORING DIAMETER 3.5 in

LOGGED BY JJK

LATITUDE / LONGITUDE -, -

DEPTH 18' SURFACE ELEVATION 354'

EQUIPMENT Hand Auger

HAMMER TYPE -

HAMMER WEIGHT / DROP - / -

D
ep

th
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SM

GM

ML

SM

Material Description

ARTIFICIAL FILL (CONCRETE: 8")
Silty SAND, loose, dry, brown, coarse-grained, some fine gravel, concrete 
fragment

ALLUVIUM
Silty SAND, firm, slightly moist, brown, coarse-grained sand size slate 
fragments, concrete and brick fragments, trace rootlets

Silty GRAVEL, medium dense, slightly moist to moist, brown and light 
yellowish brown, fine gravel, some coarse-grained sand, trace coarse gravel 
and cobbles

Sandy SILT, stiff, slightly moist, yellowish brown, some gravel

Silty SAND, medium dense, slightly moist, reddish brown, fine-grained, 
trace gravel

B
u

lk

D
ri
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n
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m

p
le

 N
u

m
b

er

B1@3'

B1@5.5'

B1@9'

B1@12.5'

D
ry

 D
en
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ty

 (
p

cf
)

104.0

121.3

109.9

107.4

M
o
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tu

re
 C

o
n

te
n

t 
(%

)

7.6

8.1

23.4

9.2

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT IS NOT 
WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES. THE STRATIFICATION LINES PRESENTED HEREIN REPRESENT THE 
APPROXIMATE BOUNDARY BETWEEN EARTH TYPES; THE TRANSITIONS MAY BE GRADUAL.
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SOIL BORING: B-1
D

ep
th

 (
ft

)

16
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Material Description

CLAY w/ Sand, firm, moist, yellowish brown, trace fine-grained sand

Total depth of boring: 18 feet
Fill to 3.5 feet.

No groundwater encountered.
Backfilled with soil cuttings and tamped.
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23.8

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT IS NOT 
WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES. THE STRATIFICATION LINES PRESENTED HEREIN REPRESENT THE 
APPROXIMATE BOUNDARY BETWEEN EARTH TYPES; THE TRANSITIONS MAY BE GRADUAL.
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Soil Boring Number: B - 2
Page 1 of 2

PROJECT NAME 901 Levering Study LOGGED BY JJK

PROJECT NUMBER A9060-06-39 LATITUDE / LONGITUDE , 

BORING DATE 11/13/2024 FIGURE NUMBER A2 DEPTH 20.5' SURFACE ELEVATION 347'

LOCATION 901 Levering Ave, Los Angeles, CA CLIENT NAME UCLA

DRILLING FIRM Gold Constructions COMPLETED - EQUIPMENT Hand Auger -

METHOD Cal-Mod BORING DIAMETER 3.5 in HAMMER TYPE - NOTES -

HAMMER WEIGHT / DROP - / -

D
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Material Description

ARTIFICIAL FILL
Silty SAND, loose to medium dense, dry, brown, medium- to 
coarse-grained, some fine, trace coarse gravel

medium dense, dry to slightly moist, coarse-grained, fine gravel, no coarse 
gravel

ALLUVIUM
CLAY w/ Sand, firm, moist, yellowish brown

Silty SAND, medium dense, slightly moist to moist, yellowish brown, 
fine-grained

CLAY w/ Sand, firm, moist, reddish brown, trace fine-grained sand
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BULK 0-5'

B2@6'

B2@8.5'

B2@12.5'
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6.9
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17.8

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT IS NOT 
WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES. THE STRATIFICATION LINES PRESENTED HEREIN REPRESENT THE 
APPROXIMATE BOUNDARY BETWEEN EARTH TYPES; THE TRANSITIONS MAY BE GRADUAL.
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SOIL BORING: B-2
D
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Material Description

Silty SAND, medium dense, slightly moist to moist, reddish brown, 
fine-grained, fine gravel, some coarse-grained

trace clay, no gravel

moist, fine-grained

Total depth of boring: 20.5 feet
Fill to 6.5 feet.

No groundwater encountered.
Backfilled with soil cuttings and tamped.
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NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT IS NOT 
WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES. THE STRATIFICATION LINES PRESENTED HEREIN REPRESENT THE 
APPROXIMATE BOUNDARY BETWEEN EARTH TYPES; THE TRANSITIONS MAY BE GRADUAL.
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SOIL BORING NUMBER: B - 3
Page 1 of 2

PROJECT NAME 901 Levering Study

PROJECT NUMBER A9060-06-39

BORING DATE 11/13/2024 FIGURE NUMBER A3

LOCATION 901 Levering Ave, Los Angeles, CA

DRILLING FIRM Gold Constructions Services

METHOD Cal-Mod BORING DIAMETER 3.5 in

LOGGED BY JJK

LATITUDE / LONGITUDE -, -

DEPTH 20.5' SURFACE ELEVATION 350'

EQUIPMENT Hand Auger

HAMMER TYPE -

HAMMER WEIGHT / DROP - / -

D
ep

th
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Material Description

ARTIFICIAL FILL
Silty SAND, loose to medium dense, dry, brown, fine- and coarse-grained, 
fine gravel, trace coarse gravel

slightly moist, trace cobbles (to 5")

ALLUVIUM
Silty SAND, medium dense, slightly moist, reddish brown, fine-grained, 
fine gravel, coarse-grained

Silty GRAVEL, medium dense to dense, slightly moist, reddish brown, fine 
gravel, some coarse gravel

Sandy CLAY, firm to stiff, moist, yellowish brown, fine-grained
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NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT IS NOT 
WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES. THE STRATIFICATION LINES PRESENTED HEREIN REPRESENT THE 
APPROXIMATE BOUNDARY BETWEEN EARTH TYPES; THE TRANSITIONS MAY BE GRADUAL.
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SOIL BORING: B-3
D
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Material Description

trace medium-grained

Silty SAND, medium dense, moist, brown, fine-grained, trace medium- to 
coarse-grained

Total depth of boring: 20 feet
Fill to 6 feet.

No groundwater encountered.
Backfilled with soil cuttings and tamped.

B
u

lk

D
ri

ve
n

Sa
m

p
le

 N
u

m
b

er

B3@15.5'

B3@19.5'

D
ry

 D
en

si
ty

 (
p

cf
)

113.2

110.0

M
o

is
tu

re
 C

o
n

te
n

t 
(%

)

18.0

16.8

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT IS NOT 
WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES. THE STRATIFICATION LINES PRESENTED HEREIN REPRESENT THE 
APPROXIMATE BOUNDARY BETWEEN EARTH TYPES; THE TRANSITIONS MAY BE GRADUAL.
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SOIL BORING NUMBER: B - 4
Page 1 of �

PROJECT NAME 901 Levering Study

PROJECT NUMBER A9060-06-39

BORING DATE 02/13/202� FIGURE NUMBER -

LOCATION 901 Levering Ave, Los Angeles, CA

DRILLING FIRM Gold Constructions Services

METHOD Cal-Mod BORING DIAMETER 8 in

LOGGED BY JJK

LATITUDE / LONGITUDE -, -

DEPTH 81.00' SURFACE ELEVATION 381'

EQUIPMENT Hollow Stem Auger

HAMMER TYPE Auto

HAMMER WEIGHT / DROP 140 / 30

D
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Material Description

ARTIFICIAL FILL (CONCRETE: 3" BASE: NONE)
Sandy CLAY, firm to stiff, dry to slightly moist, brown, fine-grained

ALLUVIUM
Sandy CLAY, stiff, slightly moist, brown, fine-grained, trace medium- 
to coarse-grained

moist

hard, some coarse-grained sized pockets of black carbon

increase in medium- to coarse-grained

Silty GRAVEL, very dense, slightly moist, brown and grayish brown, 
fine gravel, some medium- to coarse-grained
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NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT IS NOT 
WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES. THE STRATIFICATION LINES PRESENTED HEREIN REPRESENT THE 
APPROXIMATE BOUNDARY BETWEEN EARTH TYPES; THE TRANSITIONS MAY BE GRADUAL.
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SOIL BORING: B-4
D
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Material Description

Silty SAND, medium dense, slightly moist to moist, grayish brown, 
fine-grained

Silty GRAVEL, very dense, moist, olive gray and grayish brown, fine to 
coarse gravel, some medium- to coarse-grained, gravel is highly weathered 
and friable

dark reddish brown and dark gray, some fine- to coarse-grained, decrease 
in coarse gravel
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NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT IS NOT 
WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES. THE STRATIFICATION LINES PRESENTED HEREIN REPRESENT THE 
APPROXIMATE BOUNDARY BETWEEN EARTH TYPES; THE TRANSITIONS MAY BE GRADUAL.
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SOIL BORING: B-4
D
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Material Description

grayish brown

Silty SAND, very dense, moist, reddish brown, fine-grained

Sandy SILT, stiff, moist to very moist, brown, fine-grained

hard

brown and reddish brown

stiff, trace coarse-grained
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NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT IS NOT 
WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES. THE STRATIFICATION LINES PRESENTED HEREIN REPRESENT THE 
APPROXIMATE BOUNDARY BETWEEN EARTH TYPES; THE TRANSITIONS MAY BE GRADUAL.
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SOIL BORING: B-4
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Material Description

slight increase in coarse-grained
Total depth of boring: 81 feet

Fill to 2 feet.
Groundwater measured at 68 feet.

Backfilled with soil cuttings and tamped.
Patched with concrete.
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NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT IS NOT 
WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES. THE STRATIFICATION LINES PRESENTED HEREIN REPRESENT THE 
APPROXIMATE BOUNDARY BETWEEN EARTH TYPES; THE TRANSITIONS MAY BE GRADUAL.
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APPENDIX B 



 
 901 Levering Avenue 

Geotechnical Investigation  

 

Project No. A9060‐06‐39    July 18, 2025 

APPENDIX B 
LABORATORY TESTING 

 
We performed laboratory tests in accordance with generally accepted test methods of the American 

Society  for  Testing  and Materials  (ASTM)  or  other  suggested  procedures. We  tested  selected  soil 

samples  for  in‐place  dry  density/moisture  content,  expansion  index,  water‐soluble  sulfate,  pH, 

resistivity, water‐soluble chloride  ion content, consolidation, and direct shear strength. The  in‐place 

dry density and moisture content of the samples tested are presented on the boring logs, Appendix A. 
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Project No.: A9060-06-39

18.0

DIRECT SHEAR TEST RESULTS 901 LEVERING AVENUE
LOS ANGELES, CALIFORNIA Consolidated Drained ASTM D-3080

18.4

JUNE 2025 Figure B1

Ultimate 369 37 Final Moisture Content (%) 16.3

46.5 55.2

Peak 375 38 Soil Height Before Shearing (in.) 1.2 1.2 1.2

C (psf)  Initial Degree of Saturation (%) 46.0

Strength Parameters Initial Dry Density (pcf) 109.9 102.5 103.3

Silty Sand (SM)
Ring Inside Diameter (in.) 2.375 2.375 2.375

Initial Moisture Content (%) 9.1 11.1 12.9

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

0.05

Depth (ft) 12.5 Shear Stress @ End of Test (ksf) 1.13 2.62 4.14

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

4.34

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

Sample No. B1@12.5 Peak Shear Stress  (kip/ft²) 1.21 2.62
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Project No.: A9060-06-39

27.2

DIRECT SHEAR TEST RESULTS 901 LEVERING AVENUE
LOS ANGELES, CALIFORNIA Consolidated Drained ASTM D-3080

 Checked by:

25.7

JUNE 2025 Figure B2

Ultimate 58 31 Final Moisture Content (%) 27.8

69.8 76.5

Peak 294 32 Soil Height Before Shearing (in.) 1.2 1.2 1.2

C (psf)  Initial Degree of Saturation (%) 67.5

Strength Parameters Initial Dry Density (pcf) 98.2 101.8 98.7

Silty Sand (SM)
Ring Inside Diameter (in.) 2.375 2.375 2.375

Initial Moisture Content (%) 17.9 16.9 20.1

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

0.05

Depth (ft) 8.5 Shear Stress @ End of Test (ksf) 0.67 1.89 3.12

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

3.43

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

Sample No. B2@8.5' Peak Shear Stress  (kip/ft²) 0.92 2.17
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Project No.: A9060-06-39

15.4

DIRECT SHEAR TEST RESULTS 901 LEVERING AVENUE
LOS ANGELES, CALIFORNIA Consolidated Drained ASTM D-3080

 Checked by:

16.1

JUNE 2025 Figure B3

Ultimate 284 42 Final Moisture Content (%) 16.4

42.5 43.2

Peak 444 42 Soil Height Before Shearing (in.) 1.2 1.2 1.2

C (psf)  Initial Degree of Saturation (%) 45.4

Strength Parameters Initial Dry Density (pcf) 112.9 110.5 107.9

Silty Gravel (SM)
Ring Inside Diameter (in.) 2.375 2.375 2.375

Initial Moisture Content (%) 8.3 8.3 9.0

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

0.05

Depth (ft) 9 Shear Stress @ End of Test (ksf) 1.27 2.81 4.87

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

4.94

Boring No. B3 Normal Stress (kip/ft²) 1 3 5

Sample No. B3@9 Peak Shear Stress  (kip/ft²) 1.39 2.99
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Project No.: A9060-06-39

3.80

Boring No. B3 Normal Stress (kip/ft²) 1 3 5

Sample No. B3@19.5 Peak Shear Stress  (kip/ft²) 0.98 2.58

0.05

Depth (ft) 19.5 Shear Stress @ End of Test (ksf) 0.74 2.23 3.49

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

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

Silty Sand (SM)
Ring Inside Diameter (in.) 2.375 2.375 2.375

Initial Moisture Content (%) 16.8 16.9 18.0

Strength Parameters Initial Dry Density (pcf) 107.5 109.7 109.0

85.3 88.8

Peak 341 35 Soil Height Before Shearing (in.) 1.2 1.2 1.2

C (psf)  Initial Degree of Saturation (%) 80.0

Ultimate 95 34 Final Moisture Content (%) 19.1 18.2

DIRECT SHEAR TEST RESULTS 901 LEVERING AVENUE
LOS ANGELES, CALIFORNIA Consolidated Drained ASTM D-3080

 Checked by:

18.1

JUNE 2025 Figure B4
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Project No.: A9060-06-39

3.79

Boring No. B4 Normal Stress (kip/ft²) 1 3 5

Sample No. B4@10.5 Peak Shear Stress  (kip/ft²) 1.19 2.74

0.05

Depth (ft) 10.5 Shear Stress @ End of Test (ksf) 0.77 2.44 3.46

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

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

Sandy Clay (CL)
Ring Inside Diameter (in.) 2.375 2.375 2.375

Initial Moisture Content (%) 12.3 11.9 12.7

Strength Parameters Initial Dry Density (pcf) 118.0 120.9 121.4

81.2 88.5

Peak 619 33 Soil Height Before Shearing (in.) 1.2 1.2 1.2

C (psf)  Initial Degree of Saturation (%) 77.3

Ultimate 204 34 Final Moisture Content (%) 15.5 14.6

DIRECT SHEAR TEST RESULTS 901 LEVERING AVENUE
LOS ANGELES, CALIFORNIA Consolidated Drained ASTM D-3080

 Checked by:

14.5

JUNE 2025 Figure B5
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Project No.: A9060-06-39

14.0

DIRECT SHEAR TEST RESULTS 901 LEVERING AVENUE
LOS ANGELES, CALIFORNIA Consolidated Drained ASTM D-3080

 Checked by:

15.0

JUNE 2025 Figure B6

Ultimate 225 40 Final Moisture Content (%) 16.4

51.7 51.3

Peak 472 40 Soil Height Before Shearing (in.) 1.2 1.2 1.2

C (psf)  Initial Degree of Saturation (%) 48.1

Strength Parameters Initial Dry Density (pcf) 115.7 118.5 117.7

Silty Gravel (GM)
Ring Inside Diameter (in.) 2.375 2.375 2.375

Initial Moisture Content (%) 8.1 8.1 8.2

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

0.05

Depth (ft) 20.5 Shear Stress @ End of Test (ksf) 0.94 2.93 4.24

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

4.50

Boring No. B4 Normal Stress (kip/ft²) 1 3 5

Sample No. B4@20.5 Peak Shear Stress  (kip/ft²) 1.14 3.34
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Project No.: A9060-06-39

4.78

Boring No. B4 Normal Stress (kip/ft²) 1 3 5

Sample No. B4@30.5 Peak Shear Stress  (kip/ft²) 1.12 3.12

0.05

Depth (ft) 30.5 Shear Stress @ End of Test (ksf) 1.10 2.78 4.69

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

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

Silty Gravel (GM)
Ring Inside Diameter (in.) 2.375 2.375 2.375

Initial Moisture Content (%) 9.3 9.1 9.4

Strength Parameters Initial Dry Density (pcf) 116.0 114.2 118.9

51.4 60.9

Peak 260 42 Soil Height Before Shearing (in.) 1.2 1.2 1.2

C (psf)  Initial Degree of Saturation (%) 55.7

Ultimate 168 42 Final Moisture Content (%) 16.2 14.6

DIRECT SHEAR TEST RESULTS 901 LEVERING AVENUE
LOS ANGELES, CALIFORNIA Consolidated Drained ASTM D-3080

 Checked by:

15.3

JUNE 2025 Figure B7
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Project No.: A9060-06-39

3.61

Boring No. B4 Normal Stress (kip/ft²) 1 3 5

Sample No. B4@47.5 Peak Shear Stress  (kip/ft²) 0.95 2.39

0.05

Depth (ft) 47.5 Shear Stress @ End of Test (ksf) 0.77 2.11 3.36

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

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

Sandy Silt (ML)
Ring Inside Diameter (in.) 2.375 2.375 2.375

Initial Moisture Content (%) 22.7 23.4 20.7

Strength Parameters Initial Dry Density (pcf) 103.6 102.4 105.9

97.8 94.4

Peak 318 34 Soil Height Before Shearing (in.) 1.2 1.2 1.2

C (psf)  Initial Degree of Saturation (%) 97.7

Ultimate 136 33 Final Moisture Content (%) 23.5 21.0

DIRECT SHEAR TEST RESULTS 901 LEVERING AVENUE
LOS ANGELES, CALIFORNIA Consolidated Drained ASTM D-3080

 Checked by:

23.2

JUNE 2025
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Project No.: A9060-06-39

17.3

DIRECT SHEAR TEST RESULTS 901 LEVERING AVENUE
LOS ANGELES, CALIFORNIA Consolidated Drained ASTM D-3080

 Checked by:

15.8

JUNE 2025 Figure B9

Ultimate 135 32 Final Moisture Content (%) 16.9

65.6 80.5

Peak 587 33 Soil Height Before Shearing (in.) 1.2 1.2 1.2

C (psf)  Initial Degree of Saturation (%) 61.7

Strength Parameters Initial Dry Density (pcf) 109.4 115.4 113.9

Silty Sand (SM)
Ring Inside Diameter (in.) 2.375 2.375 2.375

Initial Moisture Content (%) 12.4 11.2 14.3

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

0.05

Depth (ft) 60.5 Shear Stress @ End of Test (ksf) 0.77 2.05 3.31

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

3.76

Boring No. B4 Normal Stress (kip/ft²) 1 3 5

Sample No. B4@60.5 Peak Shear Stress  (kip/ft²) 1.20 2.56
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Project No.: A9060-06-39

22.3

DIRECT SHEAR TEST RESULTS 901 LEVERING AVENUE
LOS ANGELES, CALIFORNIA Consolidated Drained ASTM D-3080

 Checked by:

22.8

JUNE 2025 Figure B10

Ultimate 240 33 Final Moisture Content (%) 23.5

103.3 102.6

Peak 521 32 Soil Height Before Shearing (in.) 1.2 1.2 1.2

C (psf)  Initial Degree of Saturation (%) 103.2

Strength Parameters Initial Dry Density (pcf) 105.2 104.3 103.0

Clayey Silt (ML)
Ring Inside Diameter (in.) 2.375 2.375 2.375

Initial Moisture Content (%) 23.0 23.5 24.2

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

0.05

Depth (ft) 75.5 Shear Stress @ End of Test (ksf) 0.89 2.14 3.45

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

3.76

Boring No. B4 Normal Stress (kip/ft²) 1 3 5

Sample No. B4@75.5 Peak Shear Stress  (kip/ft²) 1.22 2.28
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Project No.: A9060-06-39
CONSOLIDATION TEST RESULTS 901 LEVERING AVENUE

LOS ANGELES, CALIFORNIA 

 Checked by:       

ASTM D-2435

JUNE 2025 Figure B11

WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B1@17.5

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

Clay with Sand (CL) 103.2 23.7 23.1
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Project No.: A9060-06-39
CONSOLIDATION TEST RESULTS 901 LEVERING AVENUE

LOS ANGELES, CALIFORNIA 

 Checked by:       

ASTM D-2435

JUNE 2025 Figure B12

WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B2@15

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

Silty Sand (SM) 112.4 10.9 15.4
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Project No.: A9060-06-39
CONSOLIDATION TEST RESULTS 901 LEVERING AVENUE

LOS ANGELES, CALIFORNIA 

 Checked by:       JMH

ASTM D-2435

JUNE 2025 Figure B13

WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B2@20

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

Silty Sand (SM) 100.1 24.1 21.1
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Project No.: A9060-06-39
CONSOLIDATION TEST RESULTS 901 LEVERING AVENUE

LOS ANGELES, CALIFORNIA 

 Checked by:       

ASTM D-2435

JUNE 2025 Figure B14

WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B4@35.5

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

Silty Gravel (GM) 111.5 8.6 13.4

0

1

2

3

4

5

6

7

8

9

10

11

12
0.1 1.0 10.0

P
er

ce
n

t 
C

o
n

so
li

d
at

io
n

Consolidation Pressure (ksf)

JMH

-"'"' --~ 
- -......... 

............. 
' 1, 

1......,l ....,, I -;,... I',,~ --r----._ ~ 
~ ~ 

-----._I......, 

~ ~ ~I .... I'-

.. ~ 
GEOCON 



Project No.: A9060-06-39
CONSOLIDATION TEST RESULTS 901 LEVERING AVENUE

LOS ANGELES, CALIFORNIA 

 Checked by:       JMH

ASTM D-2435

JUNE 2025 Figure B15

WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B4@40.5

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

Silty Gravel (GM) 101.5 5.4 13.6
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Project No.: A9060-06-39

WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B4@45.5

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

Silty Sand (SM) 108.9 5.1 14.7

CONSOLIDATION TEST RESULTS 901 LEVERING AVENUE
LOS ANGELES, CALIFORNIA 

 Checked by:       JMH

ASTM D-2435

JUNE 2025 Figure B16
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Project No.: A9060-06-39

WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B4@47.5

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

Sandy Silt (ML) 100.3 24.7 21.4

CONSOLIDATION TEST RESULTS 901 LEVERING AVENUE
LOS ANGELES, CALIFORNIA 

 Checked by:       JMH

ASTM D-2435

JUNE 2025 Figure B17
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Project No.: A9060-06-39

WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B4@52.5

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

Sandy Silt (ML) 107.6 20.9 18.8

CONSOLIDATION TEST RESULTS 901 LEVERING AVENUE
LOS ANGELES, CALIFORNIA 

 Checked by:       JMH

ASTM D-2435

JUNE 2025 Figure B18
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Project No.: A9060-06-39

WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B4@55.5

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

Sandy Silt (ML) 112.7 18.6 16.2

CONSOLIDATION TEST RESULTS 901 LEVERING AVENUE
LOS ANGELES, CALIFORNIA 

 Checked by:       JMH

ASTM D-2435

JUNE 2025 Figure B19
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Project No.: A9060-06-39

WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B4@60.5

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

Silty Sand (SM) 116.6 9.6 13.5

CONSOLIDATION TEST RESULTS 901 LEVERING AVENUE
LOS ANGELES, CALIFORNIA 

 Checked by:       JMH

ASTM D-2435

JUNE 2025 Figure B20
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Project No.: A9060-06-39

WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B4@70.5

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

Clayey Silt (ML) 104.0 23.1 20.5

CONSOLIDATION TEST RESULTS 901 LEVERING AVENUE
LOS ANGELES, CALIFORNIA 

 Checked by:       JMH

ASTM D-2435

JUNE 2025 Figure B21
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Project No.: A9060-06-39

WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B4@80.5

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

Clayey Silt (ML) 101.7 24.4 23.9

CONSOLIDATION TEST RESULTS 901 LEVERING AVENUE
LOS ANGELES, CALIFORNIA 

 Checked by:       JMH

ASTM D-2435

JUNE 2025 Figure B22
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Project No.: A9060-06-39

Degree of Saturation

825.2
391.8
368.2
16.7
137.7

1.0
825.2
368.2
2.7

0.320510:003/1/2025

96.951.7(%) [Smeas]

Add Distilled Water to the Specimen

2/28/2025
2/28/2025

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

901 LEVERING AVENUE
LOS ANGELES, CALIFORNIA 

EXPANSION INDEX TEST RESULTS
ASTM D-4829

* Reference: 2022 California Building Code, Section 1803.5.3
**  Reference: 1997 Uniform Building Code, Table 18-I-B.

 Checked by:       JMH

Medium 

High 
Very High

Expansive

Expansive
Expansive

JUNE 2025 Figure B23

(gm)

118.0
0.5
0.3

MOLDED SPECIMEN BEFORE TEST AFTER TEST
4.0
1.0

791.7
368.2
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

B4@45-50'

1.0
0
10

0.295
0.294

 Expansion Index ( Report )   =

Expansion Index (EI meas)   = 26.5

27

1490 0.32053/1/2025 11:00 1.0
14301.0

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

487.3
464.8
187.3
8.1

67.4

Specimen Diameter

Date Time

Non-Expansive

Expansive

Very Low

Low

Expansion Index, EI50 CBC CLASSIFICATION * UBC CLASSIFICATION **

127.7
118.2
0.4
0.3
61.9

(%)
(pcf)
(pcf)

(cc)

(gm)
(gm)
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Project No.: A9060-06-39

81.5

Specimen Diameter

Date Time

Non-Expansive

Expansive

Very Low

Low

Expansion Index, EI50 CBC CLASSIFICATION * UBC CLASSIFICATION **

123.0
112.6
0.5
0.3
68.7

(%)
(pcf)
(pcf)

(cc)

(gm)
(gm)

B4@0-10'

1.0
0
10

0.3565
0.354

 Expansion Index ( Report )   =

Expansion Index (EI meas)   = 61.5

62

1490 0.41553/1/2025 11:00 1.0
14301.0

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

487.3
462.0
187.3
9.2

(gm)

112.4
0.6
0.4

MOLDED SPECIMEN BEFORE TEST AFTER TEST
4.0
1.0

775.0
367.4
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

91-130
>130

901 LEVERING AVENUE
LOS ANGELES, CALIFORNIA 

EXPANSION INDEX TEST RESULTS
ASTM D-4829

* Reference: 2022 California Building Code, Section 1803.5.3
**  Reference: 1997 Uniform Building Code, Table 18-I-B.

 Checked by:       JMH

Medium 

High 
Very High

Expansive

Expansive
Expansive

JUNE 2025 Figure B24

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

51-90

0-20

21-50

Degree of Saturation

819.5
373.3
367.4
21.1
136.2

1.1
819.5
367.4
2.7

0.415510:003/1/2025

96.850.3(%) [Smeas]

Add Distilled Water to the Specimen

2/28/2025
2/28/2025

10:00
10:10

1.0

Wet Wt. of Soil + Cont.

I I I 

.. ~ 
GEOCON 



Sample No:

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

(pcf)
(pcf)

Preparation Method:
Project No.: A9060-06-39

Silty Sand and Gravel (SM-GM)B4@45-50'

 Checked by:       JMH

COMPACTION CHARACTERISTICS USING 
MODIFIED EFFORT TEST RESULTS 901 LEVERING AVENUE

LOS ANGELES, CALIFORNIA ASTM D-1557

5 6
Wt. Compacted Soil + Mold 6298 6333 6299 6198

TEST NO. 1 2 3 4

Net Weight of Soil 2103 2138 2104 2003
Weight of Mold 4195 4195 4195 4195

Dry Weight of Soil + Cont. 698.0 708.6 677.7 636.4
Wet Weight of Soil + Cont. 737.8 761.2 738.7 663.2

Moisture Content 7.2 9.1 11.1 5.3
Weight of Container 145.5 133.1 126.0 126.5

Dry Density 129.9 129.7 125.4 126.0
Wet Density 139.2 141.5 139.3 132.6

JUNE 2025 Figure B25

A

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

8.0
11.0

Corrected Maximum Dry Density (pcf) 7.0

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

131.0
2.54

133.5
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Project No.: A9060-06-39

Sample No.

SUMMARY OF LABORATORY WATER SOLUBLE SULFATE TEST RESULTS
AASHTO T290 ASTM C1580

Sample No. Water Soluble Sulfate 
(% SO4) Sulfate Exposure

Chloride Ion Content (%)

0.042

0.024

SUMMARY OF LABORATORY CHLORIDE CONTENT TEST RESULTS 
AASHTO T291 ASTM C1218

B4@0-10'

B4@45-50'

B4@0-10' 0.035 S0

B4@45-50' 0.000 S0

SUMMARY OF LABORATORY 
POTENTIAL OF HYDROGEN (pH) AND RESISTIVITY TEST RESULTS

AASHTO T289 ASTM D4972 and AASHTO T288 ASTM G187

Sample No.

B4@0-10'

B4@45-50'

pH

7.4

7.5

Resistivity
(ohm centimeters)

590  (Severely Corrosive)

1100  (Corrosive)

 Checked by:       JMH

CORROSIVITY TEST RESULTS 901 LEVERING AVENUE
LOS ANGELES, CALIFORNIA 

JUNE 2025 Figure B26
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APPENDIX C 
S-WAVE SEISMIC SURVEY REPORT 

INTRODUCTION 

We performed a 1-D refraction microtremor (ReMi) seismic survey to help evaluate the seismic site 

class and design efforts for construction at the project site located 901 Levering Avenue in Los Angeles 

California (See Vicinity Map).  

 

Vicinity Map 

The survey involved conducting two seismic traverses (SL-1 and SL-2) at a designated area within the 

project site, as shown in the following Site Map and Site Layout figures. 
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Site Map 
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Site Layout 
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METHODOLOGY 

S-Wave Refraction Microtremor (ReMi) 

The ReMi method uses surface waves (Rayleigh waves) contained in background noise (such as 

ambient noise generated by nearby vehicle traffic and construction) to produce a shear (S)-wave 

velocity profile of the subsurface geologic conditions. Like the P-wave refraction method, the ReMi 

method uses a seismograph and vertical component geophones, which makes it very convenient to 

collect ReMi data along the same line where P-wave refraction data is collected. The effective depth 

of investigation for ReMi is related to the length of the geophone array and the frequency response of 

the measurement system. Multiple records per ReMi line record unfiltered data for each ReMi line and 

are then downloaded to a field computer. An S-wave dispersion curve is derived from the data and 

used to model subsurface 1-D S-wave velocity at depth. Unlike P-wave refraction, the ReMi method is 

capable of detecting velocity inversions (lower velocity layers underlying higher velocity layers). In 

addition, the ReMi method is not as sensitive to the presence of a water table as P-wave refraction 

method. 

Vertical-component 4.5-Hertz geophones were positioned approximately 10 feet apart along lines SL-

1 and SL-2 to capture the ReMi data. Several shots (signal generation points) were also performed by 

striking a high-density polyethylene (HDPE) plate with a 16-pound hammer at the ends of each line 

during ReMi data collection to help capture ambient seismic noise for S-wave analysis. ReMi data was 

recorded using a sample interval of 2 microseconds and a record length of 30 seconds. Raw (unfiltered) 

data were downloaded in the field to a portable computer for post processing. The ReMi data collected 

were analyzed by Geocon and the 1-D S-wave velocity model was producing using Terēan’s 2ds and 

Disper software.  

During processing, the software generated phase-velocity dispersion curves for each record, with an 

interactive dispersion modeling tool allowing us to refine and select the best-fitting model for the 

subsurface conditions. This approach provided detailed and accurate S-wave velocity profiles, 

enhancing our understanding of subsurface geologic layers, including any layers or velocity inversions. 

The final models yield a robust interpretation of site conditions, crucial for site classification and other 

geotechnical assessments. The result is a 1-D shear-wave velocity model of the site which, based on 

published studies, is typically 85 to 95 percent of the velocity of shear waves, and results in a relatively 

conservative estimate of shear wave velocity using the ReMi surface wave data and analysis method. 
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RESULTS 

The following table shows the Vs100 values calculated from the ReMi 1-D S-wave velocity models for 

SL-1 and SL-2.  The calculated Vs values for SL-1 and Sl-2 are 1,301 ft/s and 1,205 ft/s respectively 

classifying the site as Site Class C according to the National Earthquake Reduction Program (NEHRP) 

and the 2021 International Building Code (IBC, 2021). It should be noted the ReMi results represent 

the average condition across the length of the line. When the 1-D ReMi surface wave velocity results 

(analogous to shear wave) show an IBC Vs100 velocity value that is close to the "border line" boundary 

between IBC Site Classes, the geotechnical data should be closely reviewed and the geotechnical 

engineer of record should also consider other existing available site information and whether obtaining 

additional new geotechnical evaluation data such as boreholes, the surface to downhole seismic (ASTM 

D7400), cross-hole seismic (ASTM D4428), and/or addit ional 1-D ReMi data collections would be 

needed concerning the site's subsurface geologic stratigraphy and structure, soil mechanics and soil 

modulus, along with the initial 1-D ReMi evaluation results when assessing the "borderline" IBC Vs100 

Seismic Site Class.  

SUMMARY OF S-WAVE REMI RESULTS 

vLine No. Depth (feet) Shear Wave Velocity 
(feet/second) Site Class Vs 100 (ft/s) 

SL-1 

(SE-NW) 

0-23.6 835 

C 1,301 
23.6-45.9 1,227 

45.9-69.1 1,595 

69.1-100 1,995 

 

SL-2 

(SE-NW) 

0-11.2 765 

C 1,205 11.2-45.8 1,021 

45.8-100 1,589 

 

The following figure shows the ReMi 1-D S-wave velocity model for seismic lines SL-1 and SL-2.  
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SL-1 ReMi Survey Results 

SL-2 ReMi Survey Results 
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LIMITATIONS 

The geophysical field investigations and evaluation in this report have been conducted in general 

accordance with the current practice and standard of care exercised by consultants performing similar 

tasks in the project area. No evaluation is detailed enough to reveal every subsurface feature or 

condition, and no warranty (expressed or implied) is made regarding the conclusions and opinions in this 

report. Variations and conditions not observed or described in this report may be present. 

Even though care was taken during the geophysical survey, results have been evaluated by computer 

modeling that may not result unique solutions for a given dataset. Therefore, results should be 

considered interpretive and approximate, and only provide information at the locations of geophysical 

data collection.  

Should you have any questions regarding this report, or if we may be of further service, please contact 

the undersigned at your convenience. 

Very truly yours,  
 
GEOCON INCORPORATED 
 
 
 
 
Patrick F. Lehrmann, 
PG No. 1043 

 Orion Adah, MBA 
Geophysical Services Manager 

 
PL:OA:am 
 
(e-mail) Addressee 
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