
July 13, 2020
IC 20020-I

RBM of California, Inc.
2999 Overland Avenue #203
Los Angeles, California 90064
                  

Subject

Geotechnical Engineering Exploration Report
Geotechnical Engineering Exploration
Proposed Apartment Building
Lots 2 - 5, Block 47, Tract 5609
2107 - 2121 Westwood Boulevard
Los Angeles, California

References: Report by Irvine Geotechnical, Inc.:

Geotechnical Engineering Exploration, Proposed Apartment Building, Lots 2 - 5, Block
47, Tract 5609, 2107 - 2121 Westwood Boulevard, Los Angeles, California, dated
March 17, 2020

City of Los Angeles  Department  of Building  and Safety,  Grading  Division:

Soils Report Approval Letter, Log #113465, dated June 23, 2020

Dear Gentle Persons;

Irvine Geotechnical has prepared this supplemental report to provide additional geotechnical
recommendations to the Grading Division for the design and construction of the proposed
project.  This supplemental report follows consultation with the client and design team.  A
copy of the June 23, 2020 Department letter is appended to this report for reference.
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The project remains generally similar to what was analyzed for the preliminary report and
presented to the Department for review. As such, most of the geotechnical design
recommendations remain valid and applicable.  The retaining wall height assumed for the
original report has increased from 25 to 31 feet.  Recommendations are presented below
for design of higher retaining walls and associated shoring.  

RETAINING WALLS

General Design - Static Loading

Cantilevered retaining walls for this project are still expected to be 12 feet high or less.
Thus, previous recommendations for design of cantilevered retaining walls remain valid and
applicable. 

Basement retaining walls could support excavations up to 31 feet. Restrained basement
walls that are pinned at the top by a non-yielding floor should be designed for an at-rest
earth pressure. The recommended design at-rest earth pressure on restrained basement
walls is an equivalent fluid pressure of 70 pcf.

Basement walls that are constructed using shoring and braced, may be designed for a
trapezoidal distribution of pressure. The recommended design earth pressure on restrained
shoring is 44H, where H is the retained height in feet. 

Seismic Surcharge

In conformance with the Building Code, retaining walls higher than 6 feet were considered
for seismic loading for the design ground motion resulting from the Maximum Considered
Earthquake.  The horizontal coefficient of seismic increment (KE) and seismic increment  (PE)
were estimated following procedures by Sitar, N. et. al.,2010, (Seismic Earth Pressures on
Deep Building Basements, SEAOC 2010 Convention Proceedings).  Spectral accelerations
at the site were determined for the Maximum Considered Earthquake (MCE) following the
procedures in ASCE 7-10 and the 2019 Building Code.  The computed PGAM for this site is
1.044g.  The horizontal coefficient of seismic increment (KE) was assumed to be a(PGAM)
= 0.348g.  

The force required in addition to the static design force to raise the safety factor to at least
1.0 (PE) was checked using a computerized version of the Mononobe-Okabe method. 
Ground motion was assumed to be 0.348g.  
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The recommended static and seismic forces for 31-foot high restrained retaining walls are
shown in the following table. Where the unbalanced seismic force is higher than the static
design pressure, the seismic increment was converted to an equivalent fluid pressure.  

DESIGN EARTH PRESSURES - WALLS > 6 FEET

 Surface
Slope

Gradient
   Static Design Force  Seismic  

Force* 
Seismic

Surcharge

Restrained 31ft^2 * 70 pcf /2=33.635 kips 33.389 kips 0 pcf

* See Calculation sheet

TEMPORARY EXCAVATIONS

Temporary excavations will be required to construct the proposed retaining walls.  The
excavations could be up to 33 feet in height. Vertical excavations removing lateral or vertical
support from existing foundations or property lines will require the use of temporary shoring. 

Shoring

Temporary shoring should be designed for an equivalent fluid pressure of 40 pounds per
cubic foot per the enclosed calculations.  Shoring that is integrated into the permanent
retaining walls should be designed for earth pressures conforming to the RETAINING WALL
section of this report.

Shoring that is retrained by tie backs or raker braces may be designed for a trapezoidal
distribution of pressure. The recommended design earth pressure on restrained shoring is
25H, where H is the retained height in feet. 

Shoring may consist of cast-in-place concrete piles with wood lagging.  Shoring piles should
be a minimum of 12 inches in diameter and a minimum of 8 feet into alluvium below the
base of the excavation. Piles may be assumed fixed 3 feet below the base of the
excavation.  For the vertical forces, shoring piles may be designed for a skin friction of 450
pounds per square foot for that portion of pile in contact with the alluvium per the enclosed
calculations.  Soldier piles should be spaced a maximum of 10 feet on center. 
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The friction value is for the total of dead and frequently applied live loads and may be
increased by one third for short duration loading, which includes the effects of wind or
seismic forces.  Resistance to lateral loading may be provided by passive earth pressure
within the alluvium below the base of the excavation. 

Passive earth pressure may be computed as an equivalent fluid having a density of 250
pounds per cubic foot.  The maximum allowable earth pressure is 3,500 pounds per square
foot.  For design of isolated piles, the allowable passive and maximum earth pressures may
be increased by 100 percent.  Piles spaced more than 3 pile diameters on center may be
considered isolated.

Surcharge Loading

Shoring that is surcharged by traffic and/or structural loads should be designed to
withstand the surcharge.  The surcharge loads may be computed following the guidelines
in City of Los Angeles P/BC 2017-141 (Guidelines for Determining Live Loads Surcharge
from Sidewalk Pedestrian Traffic and Street Traffic), Navfac DM 7.2 or equivalent
Boussinesq methods.

Raker Footings

A bearing value of 3,000 psf may be assumed for inclined raker footings.  This includes
raker footings inclined at a 1.5:1 gradient. A coefficient of sliding friction of 0.40 may be
assumed along the base of the footing.  Passive pressure may be assumed to be 250 pcf.

Irvine Geotechnical appreciates the opportunity to provide our service on this project.  Any
questions concerning the data or interpretation of this or the referenced report should be
directed to the undersigned.

Respectfully submitted,
Irvine Geotechnical, Inc.

Jon A. Irvine
E.G. 1691/G.E. 2891
\\IGPAFC3\Final\ICprojects\2020 Projects\IC20020 RBM Westwood\IC20020 RBM Westwood Supplemental.wpd

Enc: Soils Report Approval Letter, Log #113465, dated June 23, 2020
Calculation Sheets (4)

xc: (3) Addressee

145 N. Sierra Madre Blvd., Suite #1  •  Pasadena  •  California • 91107 • Phone: 626-844-6641/Fax: 626-604-0394 













IC: 20020 CONSULT: JAI
CLIENT: RBM WESTWOOD

CALCULATION SHEET #

           CALCULATION PARAMETERS
EARTH MATERIAL: ALLUVIUM WALL HEIGHT 31 feet
SHEAR DIAGRAM: BACKSLOPE ANGLE: 0 degrees
COHESION: 85 psf SURCHARGE: 0 pounds
PHI ANGLE: 28 degrees SURCHARGE TYPE: U Uniform
DENSITY 125 pcf INITIAL FAILURE ANGLE: 30 degrees
SAFETY FACTOR: 1 FINAL FAILURE ANGLE: 70 degrees
WALL FRICTION 18.67 degrees INITIAL TENSION CRACK: 2 feet
CD (C/FS): 85.0 psf FINAL TENSION CRACK: 31 feet
PHID = ATAN(TAN(PHI)/FS) = 28.0 degrees
HORIZONTAL PSEUDO STATIC SEISMIC COEFFICIENT (kh) 0.348 %g
VERTICAL PSEUDO STATIC SEISMIC COEFFICIENT (kv) 0 %g

CRITICAL FAILURE ANGLE 41 degrees
AREA OF TRIAL FAILURE WEDGE 543.3 square feet
TOTAL EXTERNAL SURCHARGE 0.0 pounds
WEIGHT OF TRIAL FAILURE WEDGE 67913.5 pounds
NUMBER OF TRIAL WEDGES ANALYZED 1230 trials
LENGTH OF FAILURE PLANE 41.1 feet
DEPTH OF TENSION CRACK 4.1 feet
HORIZONTAL DISTANCE TO UPSLOPE TENSION CRACK 31.0 feet
CALCULATED HORIZONTAL THRUST ON WALL 33388.9 pounds
   
   

RETAINING WALL

THE CALCULATION INDICATES THAT FOR THE DESIGN GROUND 
MOTION, THE UNBALANCED FORCE ON RETAINING WALLS  UP TO 31 
FEET IS 33.389 KIPS.

CALCULATED RESULTS

CALCULATE THE DESIGN MINIMUM EQUIVALENT FLUID PRESSURE (EFP) FOR PROPOSED RETAINING 
WALLS.  THE WALL HEIGHT AND BACKSLOPE AND SURCHARGE CONDITIONS ARE LISTED BELOW.  
ASSUME THE BACKFILL IS SATURATED WITH NO EXCESS HYDROSTATIC PRESSURE. USE THE 
MONONOBE-OKABE METHOD FOR SEISMIC FORCES.
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CLIENT: RBM WESTWOOD

CALCULATION SHEET #

           CALCULATION PARAMETERS
EARTH MATERIAL: ALLUVIUM RETAINED LENGTH 33 feet
SHEAR DIAGRAM: BACKSLOPE ANGLE: 0 degrees
COHESION: 85 psf SURCHARGE: 0 pounds
PHI ANGLE: 28 degrees SURCHARGE TYPE: U Uniform
DENSITY 125 pcf INITIAL FAILURE ANGLE: 30 degrees
SAFETY FACTOR: 1.25 FINAL FAILURE ANGLE: 70 degrees
PILE FRICTION 18.7 degrees INITIAL TENSION CRACK: 2 feet
CD (C/FS): 68.0 psf FINAL TENSION CRACK: 31 feet
PHID = ATAN(TAN(PHI)/FS) = 23.0 degrees
HORIZONTAL PSEUDO STATIC SEISMIC COEFFICIENT (kh) 0 %g
VERTICAL PSEUDO STATIC SEISMIC COEFFICIENT (kv) 0 %g

CRITICAL FAILURE ANGLE 53 degrees
AREA OF TRIAL FAILURE WEDGE 409.8 square feet
TOTAL EXTERNAL SURCHARGE 0.0 pounds
WEIGHT OF TRIAL FAILURE WEDGE 51226.4 pounds
NUMBER OF TRIAL WEDGES ANALYZED 1230 trials
LENGTH OF FAILURE PLANE 39.9 feet
DEPTH OF TENSION CRACK 1.2 feet
HORIZONTAL DISTANCE TO UPSLOPE TENSION CRACK 24.0 feet
CALCULATED THRUST ON PILE 21830.3 pounds
CALCULATED EQUIVALENT FLUID PRESSURE 40.0 pcf
DESIGN EQUIVALENT FLUID PRESSURE 40.0 pcf

SHORING PILE

THE CALCULATION INDICATES THAT THE PROPOSED SHORING 
PILES MAY MAY BE DESIGNED FOR AN EQUIVALENT FLUID 
PRESSURE OF 40 POUNDS PER CUBIC FOOT. THE FLUID PRESSURE 
SHOULD BE MULTIPLIED BY THE PILE SPACING.

CALCULATED RESULTS

CALCULATE THE DESIGN MINIMUM EQUIVALENT FLUID PRESSURE (EFP) FOR PROPOSED RETAINING 
WALLS.  THE WALL HEIGHT AND BACKSLOPE AND SURCHARGE CONDITIONS ARE LISTED BELOW.  
ASSUME THE BACKFILL IS SATURATED WITH NO EXCESS HYDROSTATIC PRESSURE. USE THE 
MONONOBE-OKABE METHOD FOR SEISMIC FORCES.
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IC: 20020 CONSULT: JAI
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CALCULATION SHEET # 1A

           CALCULATION PARAMETERS
EARTH MATERIAL: ALLUVIUM PILE DIAMETER: 2 feet
SHEAR DIAGRAM: B-1 INITIAL PILE DEPTH: 8 feet
COHESION: 85 psf FINAL PILE DEPTH: 8 feet
PHI ANGLE: 28 degrees EXTERNAL SURCHARGE: 3400 pounds
DENSITY: 125 pcf ADHESION VALUE: 1.5  
SAFETY FACTOR: 1.5 PILE/SOIL FRICTION: 19.5 degrees
COMPRESSION/TENSION: T LATERAL COEFF. (Ko) 0.40
PILE TYPE: TENSION PILE NO GROUNDWATER 0.0 feet

AVERAGE
PILE CALCULATED NORMAL

EMBEDMENT AVERAGE PILE EARTH 
DEPTH SKIN FRICTION CAPACITY PRESSURE
(feet) (psf) (kips) (psf)

8 453.3 26.6 1,560.0

CONCLUSIONS:

SKIN FRICTION TABLE

CALCULATE ALLOWABLE SKIN FRICTION RESISTANCE FOR DRILLED, CAST IN PLACE CONCRETE 
PILES.  SKIN FRICTION IS TABULATED AS A FUNCTION OF EMBEDMENT DEPTH.  (REFERENCES: 
NAVFAC DM-7.2, PAGES 193-194 AND J.E. BOWLES, "FOUNDATION ANALYSIS AND DESIGN ," 1988.)

THE CALCULATED SKIN FRICTION FOR A PILE EMBEDDED AT LEAST 8 FEET BELOW 
THE BASE OF THE EXCAVATION IS ON THE TABLE.  
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CALCULATION SHEET #

           CALCULATION PARAMETERS
EARTH MATERIAL: ALLUVIUM EMBEDMENT DEPTH: 2 feet
SHEAR DIAGRAM: PAD LENGTH: 2 feet
COHESION: 85 psf PAD WIDTH: 2 feet
PHI ANGLE: 28 degrees SLOPE ANGLE: 0 degrees
DENSITY: 125 pcf PAD INCLINATION: 34 degrees
SAFETY FACTOR: 3 HORIZ. COMPONENT: pounds
FOOTING TYPE: P Pad VERTICAL COMPONENT: pounds

HANSEN'S SHAPE, DEPTH, AND INCLINATION FACTORS
Nq = 14.72 Dq = 1.30 Sy = 0.60
Nc = 25.80 Gc = 1.00 Dy = 1.00
Ny = 10.94 Bc = 0.77 Iy = 1.00
Sc = 1.57 Iq = 1.00 Gy = 1.00
Sq = 1.53 Ic = 1.00 Gq = 1.00
Dc = 1.40 Bq = 0.81 By = 0.81

CALCULATED ULTIMATE BEARING CAPACITY (Qult) 10,297.5 pounds
ALLOWABLE BEARING CAPACITY (Qa = Qult / fs) 3,432.5 pounds
PERCENT INCREASE FOR EMBEDMENT DEPTH 28.3%

CONCLUSIONS:

BEARING CAPACITY ANALYSIS

THE ULTIMATE AND ALLOWABLE BEARING CAPACITIES OF THE 
ALLUVIUM WERE CALCULATED USING HANSEN'S METHOD.  THE 
RECOMMENDED DESIGN BEARING PRESSURE IS 3,000 POUNDS PER 
SQUARE FOOT.

CALCULATED RESULTS

CALCULATE THE ULTIMATE AND ALLOWABLE BEARING CAPACITIES OF THE BEARING MATERIAL 
LISTED BELOW USING HANSEN'S METHOD.  (REFERENCE: J. BOWLES, FOUNDATION ANALYSIS AND 
DESIGN , 1988, p. 188-194).
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