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REFERENCE:  EARTHQUAKE ZONES OF REQUIRED INVESTIGATION, HOLLYWOOD QUADRANGLE (CGS, 2014)

N

Geotechnologies, Inc.
Consulting Geotechnical EngineersFILE NO:

EARTHQUAKE ZONES OF REQUIRED INVESTIGATION MAP
STEWART MANHATTAN, INC.

22516
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Stewart Manhattan Inc. Date: 04/01/24                     Elevation: 154.0'*

Method: 8-inch diameter Hollow Stem Auger
kk *Based on Survey prepared by Joseph C. Truxaw and Associates, Inc. dated 12/8/2023

Sample Blows Moisture Dry Density Depth in USCS Description
Depth ft. per ft. content % p.c.f. feet Class. Surface Conditions: Asphalt for Parking 

0 -- 5" Asphalt over 3" Base
-

1 -- FILL: Silty Sand, dark brown, moist, medium dense, fine grained
-

2 --
2.5 18 11.8 121.6 -

3 --
-

4 --
-

5 10 12.2 SPT 5 --
- Silty Sand, dark and yellowish brown, moist, medium dense, 

6 -- fine grained
-

7 --
7.5 20 17.7 112.7 -

8 -- SM/SW ALLUVIUM: Silty Sand to Pebbly Sand, yellowish brown, moist, 
- medium dense, fine to coarse grained

9 --
-

10 11 5.9 SPT 10 --
- SM/SP Silty Sand to Sand, yellowish brown, moist, medium dense, fine

11 -- to medium grained 
-

12 --
12.5 34 6.4 115.2 -

13 --
-

14 --
-

15 19 9.6 SPT 15 --
-

16 --
-

17 --
17.5 52 4.2 123.7 -

18 --
-

19 --
-

20 24 14.9 SPT 20 --
-

21 --
-

22 --
22.5 52 6.3 115.9 -

23 -- Silty Sand to Sand, dark and yellowish brown, moist, medium 
- dense, fine to medium grained

24 --
-

25 22 5.7 SPT 25 --
-

GEOTECHNOLOGIES, INC. Plate A-1a

BORING LOG NUMBER 1

File No. 22516

- -- -- -- -- -- -- -- -- -- -- -

- -- -- -- -- -- -- -- -- -- -- -



Stewart Manhattan Inc.

File No. 22516
kk

Sample Blows Moisture Dry Density Depth in USCS Description
Depth ft. per ft. content % p.c.f. feet Class.

-
26 --

-
27 --

27.5 47 7.0 107.9 -
28 --

-
29 --

-
30 27 12.4 SPT 30 -- NOTE: The stratification lines represent the approximate

- boundary between earth types; the transition may be gradual.
31 --

- Used 8-inch diameter Hollow-Stem Auger
32 -- 140-lb. Automatic Hammer, 30-inch drop

32.5 78 4.4 115.6 - Modified California Sampler used unless otherwise noted
33 --

- SPT=Standard Penetration Test
34 --

-
35 33 10.2 SPT 35 --

- SM Silty Sand, grayish brown, moist, medium dense, fine grained
36 --

-
37 --

37.5 32 8.2 109.6 -
50/3" 38 --

-
39 --

-
40 32 2.3 SPT 40 --

50/5" - SP Sand, yellowish brown, moist, very dense, fine to medium grained
41 --

-
42 --

42.5 100/8" 2.1 120.3 -
43 -- SP/SW Sand to Gravelly Sand, yellowish brown, moist, very dense, 

- fine to coarse grained
44 --

-
45 50/6" 1.9 SPT 45 --

-
46 --

-
47 --

47.5 100/8" 4.8 118.6 -
48 -- SM/SW Silty Sand to Cobbly Sand, yellow and grayish brown, moist,

- very dense, fine to coarse grained
49 -- Silty Sand to Sand, dark and grayish brown, moist, medium dense

- SM/SP to dense
50 45 11.0 SPT 50 --

- Total Depth 50 feet
No Water
Fill to 7.5 feet
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Stewart Manhattan Inc. Date: 04/01/24                    Elevation: 169.0'*

Method: 8-inch diameter Hollow Stem Auger
kk *Based on Survey prepared by Joseph C. Truxaw and Associates, Inc. dated 12/8/2023

Sample Blows Moisture Dry Density Depth in USCS Description
Depth ft. per ft. content % p.c.f. feet Class. Surface Conditions: Asphalt for Parking

0 -- 4" Asphalt over 3" Base
-

1 -- FILL: Silty Sand, dark brown and gray, moist, medium dense, 
- fine grained

2 --
2.5 8 8.5 110.8 -

3 --
-

4 --
-

5 26 10.4 121.9 5 --
- SM ALLUVIUM: Silty Sand, dark brown, moist, medium dense, fine

6 -- grained 
-

7 --
-

8 --
-

9 --
-

10 55 12.1 118.5 10 --
- SM/ML Silty Sand to Sandy Silt, dark brown, moist, medium dense, stiff,

11 -- fine grained
-

12 --
-

13 --
-

14 --
-

15 54 6.7 113.8 15 --
- SM Silty Sand, yellowish brown, moist, medium dense, fine grained

16 --
-

17 --
-

18 --
-

19 --
-

20 68 2.2 109.7 20 --
- SM/SP Silty Sand to Sand, dark and yellowish brown, moist, dense, 

21 -- fine to medium grained
-

22 --
-

23 --
-

24 --
-

25 71 3.3 114.8 25 --
-
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Stewart Manhattan Inc.

File No. 22516
kk

Sample Blows Moisture Dry Density Depth in USCS Description
Depth ft. per ft. content % p.c.f. feet Class.

-
26 --

-
27 --

-
28 --

-
29 -- Cobbly Sand, grayish brown, moist, very dense, fine to coarse

- SW grained
30 100/8" 2.3 Disturbed 30 --

- Total Depth 30 feet
31 -- No Water

- Fill to 5 feet
32 --

-
33 --

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

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

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

-
37 -- SPT=Standard Penetration Test

-
38 --

-
39 --

-
40 --

-
41 --

-
42 --

-
43 --

-
44 --

-
45 --

-
46 --

-
47 --

-
48 --

-
49 --

-
50 --

-
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Stewart Manhattan Inc. Date: 04/01/24                    Elevation: 170.5'*

Method: 8-inch diameter Hollow Stem Auger
kk *Based on Survey prepared by Joseph C. Truxaw and Associates, Inc. dated 12/8/2023

Sample Blows Moisture Dry Density Depth in USCS Description
Depth ft. per ft. content % p.c.f. feet Class. Surface Conditions: Asphalt for Parking

0 -- 6" Asphalt over 3" Base
-

1 --
- FILL: Silty Sand, dark brown and gray, moist, medium dense, 

2 -- fine grained
2.5 29 13.3 120.2 -

3 --
-

4 --
- SM ALLUVUIM: Silty Sand, dark brown, moist, medium dense, fine 

5 41 17.4 113.4 5 -- grained
-

6 -- ML Sandy Silt, dark brown, moist, stiff
-

7 --
-

8 --
-

9 --
-

10 50 15.0 120.6 10 --
- SM/SP Silty Sand to Sand, dark and yellowish brown, moist,  dense, 

11 -- fine grained
-

12 --
-

13 --
-

14 --
-

15 27 9.7 109.4 15 --
-

16 --
-

17 --
-

18 --
-

19 --
-

20 76 12.3 113.6 20 --
- SM Silty Sand, dark brown, moist, dense, fine grained

21 --
-

22 --
-

23 --
-

24 --
-

25 88 5.0 110.7 25 --
- SP/SW Sand to Gravelly Sand, dark and yellowish brown, moist, dense,

fine to coarse grained

GEOTECHNOLOGIES, INC. Plate A-3a
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Stewart Manhattan Inc.

File No. 22516
kk

Sample Blows Moisture Dry Density Depth in USCS Description
Depth ft. per ft. content % p.c.f. feet Class.

-
26 --

-
27 --

-
28 --

-
29 -- Silty Sand, dark and grayish brown, moist, medium dense, fine

- SM grained
30 49 31.1 92.3 30 --

- Total Depth 30 feet
31 -- No Water

- Fill to 4 feet
32 --

-
33 --

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

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

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

-
37 --

-
38 --

-
39 --

-
40 --

-
41 --

-
42 --

-
43 --

-
44 --

-
45 --

-
46 --

-
47 --

-
48 --

-
49 --

-
50 --

-

GEOTECHNOLOGIES, INC. Plate A-3b
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Stewart Manhattan Inc. Date: 04/02/24                    Elevation: 180.5'*

Method: 8-inch diameter Hollow Stem Auger
kk *Based on Survey prepared by Joseph C. Truxaw and Associates, Inc. dated 12/8/2023

Sample Blows Moisture Dry Density Depth in USCS Description
Depth ft. per ft. content % p.c.f. feet Class. Surface Conditions: Asphalt for Parking 

0 -- 5" Asphalt, over 2" Base
-

1 -- FILL: Silty Sand, dark brown, moist, medium dense, fine grained
-

2 --
2.5 35 17.5 114.6 -

3 --
- ML ALLUVIUM: Sandy to Clayey Silt, dark brown, moist, stiff

4 --
-

5 28 17.5 111.9 5 --
- SM Silty Sand, dark brown, moist, medium dense, fine grained

6 --
-

7 --
-

8 --
-

9 --
-

10 56 5.1 120.1 10 --
- SM/SP Silty Sand to Sand, dark and yellowish brown, moist, medium 

11 -- dense, fine grained
-

12 --
-

13 --
-

14 --
-

15 32 8.2 104.8 15 --
-

16 --
-

17 --
-

18 --
-

19 --
- SM Silty Sand, yellowish brown, moist, medium dense, fine grained

20 37 13.9 108.5 20 --
- Total Depth 20 feet

21 -- No Water
- Fill to 3 feet

22 --
- NOTE: The stratification lines represent the approximate

23 -- boundary between earth types; the transition may be gradual.
-

24 -- Used 8-inch diameter Hollow-Stem Auger
- 140-lb. Automatic Hammer, 30-inch drop

25 -- Modified California Sampler used unless otherwise noted
-
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Stewart Manhattan Inc. Date: 04/02/24                    Elevation: 187.0'*

Method: 8-inch diameter Hollow Stem Auger
kk *Based on Survey prepared by Joseph C. Truxaw and Associates, Inc. dated 12/8/2023

Sample Blows Moisture Dry Density Depth in USCS Description
Depth ft. per ft. content % p.c.f. feet Class. Surface Conditions: Asphalt for Parking 

0 -- 4" Asphalt, over 2" Base
-

1 -- FILL: Silty Sand to Sandy Silt, dark brown, moist, medium 
- dense, stiff, fine grained

2 --
2.5 45 13.3 120.1 -

3 --
- SM/ML ALLUVIUM: Silty Sand to Sandy Silt, dark brown, moist, 

4 -- medium dense, stiff, fine grained
-

5 60 8.9 127.5 5 --
- SM/SP Silty Sand to Sand, dark brown, moist, dense, fine grained

6 --
-

7 --
-

8 --
-

9 --
-

10 35 9.7 113.1 10 --
-

11 --
-

12 --
-

13 --
-

14 --
-

15 42 6.5 113.3 15 --
- SP Sand, yellowish brown, moist, medium dense, fine grained

16 --
-

17 --
-

18 --
-

19 --
-

20 36 22.2 101.4 20 --
- Total Depth 20 feet

21 -- No Water
- Fill to 3 feet

22 --
- NOTE: The stratification lines represent the approximate

23 -- boundary between earth types; the transition may be gradual.
-

24 -- Used 8-inch diameter Hollow-Stem Auger
- 140-lb. Automatic Hammer, 30-inch drop

25 -- Modified California Sampler used unless otherwise noted
-

GEOTECHNOLOGIES, INC. Plate A-5
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Stewart Manhattan Inc. Date: 04/02/24                   Elevation: 183.5'* 

Method: 8-inch diameter Hollow Stem Auger
kk *Based on Survey prepared by Joseph C. Truxaw and Associates, Inc. dated 12/8/2023

Sample Blows Moisture Dry Density Depth in USCS Description
Depth ft. per ft. content % p.c.f. feet Class. Surface Conditions: Asphalt for Parking 

0 -- FILL: Silty Sand, dark brown, moist, dense, fine grained
-

1 --
-

2 --
2.5 23 11.5 122.0 -

3 --
- SM ALLUVIUM: Silty Sand, dark and yellowish brown, moist, 

4 -- medium dense, fine grained
-

5 12 11.7 SPT 5 --
-

6 --
-

7 --
7.5 56 22.1 104.9 -

8 --
-

9 --
-

10 21 15.8 SPT 10 --
- SM/SP Silty Sand to Sand, yellowish brown, moist, medium dense, fine

11 -- grained
-

12 --
12.5 38 5.6 113.7 -

13 -- SP Sand, yellowish brown, moist, medium dense, fine grained
-

14 --
-

15 29 11.1 SPT 15 --
- SM/SP Silty Sand to Sand, yellowish brown, moist, medium dense, fine

16 -- grained
-

17 --
17.5 70 4.2 118.6 - NOTE: The stratification lines represent the approximate

18 -- boundary between earth types; the transition may be gradual.
-

19 -- Used 8-inch diameter Hollow-Stem Auger
- 140-lb. Automatic Hammer, 30-inch drop

20 22 11.8 SPT 20 -- Modified California Sampler used unless otherwise noted
-

21 -- SPT=Standard Penetration Test
-

22 --
22.5 66 9.4 113.6 -

23 -- SP Sand, yellowish brown, moist, dense, fine grained
-

24 --
-

25 50 5.4 SPT 25 --
- Sand, yellowish brown, moist, dense, fine grained, minor gravel
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BORING LOG NUMBER 6

File No. 22516

--- ---- -- -- -- -- -- -- -- -



Stewart Manhattan Inc. 

File No. 22516
kk

Sample Blows Moisture Dry Density Depth in USCS Description
Depth ft. per ft. content % p.c.f. feet Class.

-
26 --

-
27 --

27.5 42 7.9 105.3 -
28 -- Sand, yellowish brown, moist, medium dense, fine grained

-
29 --

-
30 58 7.8 SPT 30 --

- Sand, dark and yellowish brown, moist, dense, fine to coarse
31 -- grained

-
32 --

32.5 100/7" 1.7 116.2 -
33 -- SP/SW Sand to Gravelly Sand, dark and yellowish brown, moist, very 

- dense, fine to coarse grained
34 --

-
35 90 1.8 SPT 35 --

- SP Sand, dark and yellowish brown
36 --

-
37 --

37.5 40 14.4 94.4 -
50/4" 38 -- SM Silty Sand, grayish brown, moist, very dense, fine grained

-
39 --

-
40 70 15.3 SPT 40 --

-
41 --

-
42 -- Silty Sand, dark and grayish brown, moist, very dense, fine 

42.5 50/5" 16.5 113.7 - grained
43 --

-
44 --

-
45 76 3.8 SPT 45 --

- SP Sand, yellow and grayish brown, moist, very dense, fine to
46 -- medium grained

-
47 --

47.5 50/4" 4.4 111.9 -
48 --

-
49 -- Silty Sand, dak and yellowish brown, moist, medium dense, fine

- SM grained
50 29 28.5 SPT 50 --

- Total Depth 50 feet
No Water
Fill to 3 feet

GEOTECHNOLOGIES, INC. Plate A-6b
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BULK SAMPLE REMOLDED TO 90 PERCENT
OF THE MAXIMUM LABORATORY DENSITY

PHI = 25 DEGREES

C = 265 PSF
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SAMPLE SOIL TYPE
DRY

DENSITY (PCF)
INITIAL

MOISTURE (%)
FINAL

MOISTURE (%)
B1 @ 1'-5' SM 120.8 7.6 13.7
B2 @ 1'-5' SM 120.6 7.9 13.2
B4 @ 1'-5' SM/ML 110.8 11.9 20.1
B6 @ 1'-5' SM 119.3 8.6 14.8

B6 @ 1'-5', B1 @ 1'-5'

B1 @ 1'-5'

B1 @ 1'-5'

B2 @ 1'-5'

B2 @ 1'-5'

B2 @ 1'-5'

B4 @ 1'-5'

B4 @ 1'-5'

B4 @ 1'-5'
B6 @ 1'-5'

B6 @ 1'-5'
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SAMPLE SOIL TYPE
DRY

DENSITY (PCF)
INITIAL

MOISTURE (%)
FINAL

MOISTURE (%)
B3 @ 5' SM 113.4 17.4 20.9
B1 @ 7.5' SM 112.7 17.7 19.5
B2 @ 10' SM/ML 118.5 12.1 24.6
B6 @ 12.5' SP 113.7 5.6 24.1
B3 @ 15' SM/SP 109.4 9.7 22.8
B5 @ 20' SP 101.4 22.2 23.3
B1 @ 22.5' SM/SP 115.9 6.3 13.1
B2 @ 25' SM/SP 114.8 3.3 17.2
B3 @ 30' SM 92.3 31.1 31.7

PHI = 26 DEGREES

C = 250 PSF
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     Water added at 2 KSF

 PROJECT:  STEWART MANHATTAN INC.

 FILE NO.: 22516 PLATE: C-1
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     Water added at 2 KSF

 PROJECT:  STEWART MANHATTAN INC.

 FILE NO.: 22516  PLATE: C-2

0.0

1.0

2.0

3.0

4.0

5.0

6.0

0.1 1 10 100

Pe
rc

en
t

C
on

so
lid

at
io

n 
(%

)

Normal Load (ksf)

B4 @ 5'

0.0

1.0

2.0

3.0

4.0

5.0

6.0

0.1 1 10 100
Pe

rc
en

t
C

on
so

lid
at

io
n 

(%
)

Normal Load (ksf)

B6 @ 1'-5'
(RM 90%)

Geotechnologies, Inc.
Consulting Geotechnical Engineers

Geotechnologies, Inc.
Consulting Geotechnical Engineers

CONSOLIDATION(ASTM D2435)

0.0

1.0

2.0

3.0

4.0

5.0

6.0

0.1 1 10 100

Pe
rc

en
t

C
on

so
lid

at
io

n 
(%

)

Normal Load (ksf)

B2 @ 10'

I 

4.,__i_ j I I lj 

1----+----t-----F=t"-t----FJ_"'_ t:J:L::;t--+-----+----+---+----+----1--+ 
7"1,___ , I 

. ..___ 
1------+--=F----="'"t-~--- --- ------- I I !"l... 

+-----+----+--+----+----1--+··--t-·~1-----+---+-+--+--+-----j 
!-+--i_ I I I ! I ['..._ 

I I I "'--

! ! ! ! ! 
1----------+-------¼i __ i>---------+i-----+:- +----[--+ l------+----+--+---+----1--+--j 

t-----k-1 ' ' ' ' 
~~ 

1---------+----+---+---+----I- ~"!"-=-----+ .... ,--+--t-+--+-+--, 

! ---....J. 

~f...1111..... 1 
T i IT I -

i i -· --·u-.... .___ I 

-

-+-

-+-

-+-

I 

I. 



     Water added at 2 KSF

 PROJECT:  STEWART MANHATTAN INC.

 FILE NO.: 22516  PLATE: C-3
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     Water added at 2 KSF

 PROJECT:  STEWART MANHATTAN INC.

 FILE NO.: 22516  PLATE: C-4
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LABORATORY COMPACTION CHARACTERISTICS
(ASTM D1557)

SAMPLE B1 @ 1'-5' B2 @ 1'-5' B4 @ 1'-5' B6 @ 1'-5'

SOIL TYPE SM SM SM/ML SM/SC

MAXIMUM DRY DENSITY (PCF) 134.2 134.0 123.1 132.5

OPTIMUM MOISTURE % 7.6 7.9 11.9 8.6

SULFATE CONTENT
(CALIFORNIA TEST 417)

SAMPLE B1 @ 1'-5' B2 @ 1'-5' B4 @ 1'-5' B6 @ 1'-5'

SULFATE CONTENT:
(Percentage by Weight) <0.1% <0.2% <0.2% <0.2%

EXPANSION INDEX
(ASTM D4829)

SAMPLE B1 @ 1'-5' B2 @ 1'-5' B4 @ 1'-5' B6 @ 1'-5'

SOIL TYPE SM SM SM/ML SM/SC
EXPANSION INDEX

UBC STANDARD 18-2 10 7 43 50

EXPANSION CHARACTER VERY LOW VERY LOW LOW MODERATE

SULFATE CONTENT
(CALIFORNIA TEST 417)

SAMPLE B1 @ 10' B1 @ 20' B3 @ 15'

SULFATE CONTENT:
(Percentage by Weight) <0.1% <0.1% <0.1%

COMPACTION/EXPANSION/SULFATE DATA SHEET
STEWART MANHATTAN INC.

22516 D
Geotechnologies, Inc.

Consulting Geotechnical Engineers FILE NO: PLATE:
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Geotechnologies, Inc.
Project: Stewart Manhattan, Inc.
File No.: 22516
Description: Retaining Walls up to 10 feet

Input:
Retaining Wall Height (H) 10.00 feet

Unit Weight of Retained Soils (γ) 125.0 pcf
Friction Angle of Retained Soils (φ) 26.0 degrees
Cohesion of Retained Soils (c) 250.0 psf
Factor of Safety (FS) 1.50

Factored Parameters: (φFS) 18.0 degrees
(cFS) 166.7 psf

Failure Height of Area of Weight of Length of Active
Angle Tension Crack Wedge Wedge Failure Plane Pressure

(α) (HC) (A) (W) (LCR) a b (PA)
degrees feet feet2 lbs/lineal foot feet lbs/lineal foot lbs/lineal foot lbs/lineal foot

45 4.0 42 5274.1 8.6 2987.6 2286.5 1164.4
46 3.9 41 5122.4 8.5 2869.0 2253.5 1197.6
47 3.8 40 4970.4 8.4 2756.3 2214.1 1226.7
48 3.8 39 4818.6 8.4 2649.3 2169.3 1251.8
49 3.8 37 4667.4 8.3 2547.8 2119.6 1273.0
50 3.7 36 4517.2 8.2 2451.4 2065.8 1290.2
51 3.7 35 4368.0 8.1 2359.7 2008.4 1303.6
52 3.7 34 4220.2 8.0 2272.4 1947.8 1313.2
53 3.7 33 4073.8 7.9 2189.4 1884.5 1318.9
54 3.7 31 3928.9 7.8 2110.1 1818.8 1320.9
55 3.7 30 3785.5 7.7 2034.3 1751.1 1319.0
56 3.7 29 3643.5 7.6 1961.8 1681.7 1313.3
57 3.7 28 3503.0 7.5 1892.3 1610.7 1303.8
58 3.7 27 3364.0 7.4 1825.4 1538.5 1290.4
59 3.8 26 3226.3 7.3 1761.0 1465.3 1273.2
60 3.8 25 3089.9 7.2 1698.7 1391.2 1252.1
61 3.8 24 2954.7 7.0 1638.3 1316.4 1227.0
62 3.9 23 2820.6 6.9 1579.5 1241.0 1198.0
63 4.0 21 2687.5 6.8 1522.1 1165.3 1164.8
64 4.0 20 2555.2 6.7 1465.8 1089.4 1127.6
65 4.1 19 2423.7 6.5 1410.3 1013.4 1086.3 Design Equations (Vector Analysis):
66 4.2 18 2292.8 6.4 1355.3 937.5 1040.7 a = cFS*LCR*sin(90+φFS)/sin(α-φFS)
67 4.3 17 2162.3 6.2 1300.5 861.7 990.9 b = W-a
68 4.4 16 2032.0 6.0 1245.6 786.4 936.8 PA = b*tan(α-φFS)
69 4.6 15 1901.7 5.8 1190.0 711.7 878.4 EFP = 2*PA/H2

70 4.7 14 1771.1 5.6 1133.5 637.7 815.8

Maximum Active Pressure Resultant
PA, max 1320.85 lbs/lineal foot

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

EFP 26.4 pcf

Design Wall for an Equivalent Fluid Pressure: 30 pcf

Retaining Wall Design with Level Backfill
(Vector Analysis)

W

b

a

PA

N

cFS*LCR

W
LCR

α
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Geotechnologies, Inc.
Project: Stewart Manhattan Inc.
File No.: 22516
Description: Shoring Walls up to 20 feet

Input:
Shoring Height (H) 20.00 feet

Unit Weight of Retained Soils (γ) 125.0 pcf
Friction Angle of Retained Soils (φ) 26.0 degrees
Cohesion of Retained Soils (c) 250.0 psf
Factor of Safety (FS) 1.25

Factored Parameters: (φFS) 21.3 degrees
(cFS) 200.0 psf

Failure Height of Area of Weight of Length of Active
Angle Tension Crack Wedge Wedge Failure Plane Pressure

(α) (HC) (A) (W) (LCR) a b (PA)
degrees feet feet2 lbs/lineal foot feet lbs/lineal foot lbs/lineal foot lbs/lineal foot

45 5.2 186 23279.0 20.9 9676.7 13602.3 5966.7
46 5.1 180 22549.0 20.7 9217.5 13331.4 6127.5
47 5.0 175 21830.9 20.5 8791.7 13039.2 6271.1
48 5.0 169 21125.5 20.2 8396.4 12729.0 6397.9
49 4.9 163 20433.0 20.0 8028.8 12404.2 6508.2
50 4.8 158 19753.5 19.8 7686.4 12067.1 6602.4
51 4.8 153 19086.9 19.6 7366.9 11720.0 6680.9
52 4.7 147 18433.1 19.4 7068.4 11364.7 6743.8
53 4.7 142 17791.6 19.1 6788.9 11002.8 6791.5
54 4.7 137 17162.2 18.9 6526.8 10635.5 6823.9
55 4.7 132 16544.4 18.7 6280.5 10263.9 6841.3
56 4.7 128 15937.8 18.5 6048.7 9889.0 6843.6
57 4.7 123 15341.8 18.3 5830.2 9511.6 6831.0
58 4.7 118 14756.0 18.0 5623.6 9132.3 6803.3
59 4.7 113 14179.9 17.8 5428.1 8751.8 6760.5
60 4.8 109 13612.9 17.6 5242.5 8370.4 6702.4
61 4.8 104 13054.6 17.4 5065.9 7988.7 6628.8
62 4.9 100 12504.5 17.1 4897.5 7607.0 6539.6
63 4.9 96 11962.0 16.9 4736.4 7225.6 6434.4
64 5.0 91 11426.6 16.7 4581.8 6844.8 6312.8
65 5.1 87 10897.7 16.4 4433.0 6464.8 6174.6 Design Equations (Vector Analysis):
66 5.2 83 10375.0 16.2 4289.2 6085.8 6019.3 a = cFS*LCR*sin(90+φFS)/sin(α-φFS)
67 5.3 79 9857.8 15.9 4149.5 5708.2 5846.3 b = W-a
68 5.5 75 9345.5 15.7 4013.4 5332.1 5655.3 PA = b*tan(α-φFS)
69 5.6 71 8837.5 15.4 3879.8 4957.8 5445.6 EFP = 2*PA/H2

70 5.8 67 8333.4 15.1 3748.0 4585.4 5216.7

Maximum Active Pressure Resultant
PA, max 6843.6 lbs/lineal foot

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

EFP 34.2 pcf

Design Shoring for an Equivalent Fluid Pressure: 35 pcf

Shoring Design with Level Backfill 
(Vector Analysis)
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