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REFERENCE L64A-0038 
 
 
Dear Mr. Lessnick: 
 
TerraCosta Consulting Group, Inc. (TerraCosta) is responding to the City of San Diego’s 
review comments from Cycle 6 LDR-Geology dated November 18, 2016.  For 
completeness of the record, we have restated the original comments in italics, followed 
by our response.  Only those items requiring responses have been included. 

LDR – GEOLOGY (Jacobe Washburn) 

Issue No. 20:  As previously requested, update the geologic map (Figure 2) to clearly 
delineate the location of geologic cross sections and plot the geologic structure. 

Response:  The Geologic Map, specifically Figure 2 of our July 19, 2016, report, has 
been revised to delineate the location of the two additional geologic cross sections 
requested in Issue No. 21 and is provided with this response letter. 

Issue No. 21:  Provide two additional geologic cross sections.  The cross sections should 
be parallel to cross section 1 in the report dated July 29, 2016 with one cross section 
passing through Boring 1 and the other passing through Boring 2.  Show the distribution 
of fill, geologic units, and the geologic structure. 

Response:  The two additional requested geologic cross sections are included as Figures 
4 and 5, with the locations of the two additional cross sections shown on the revised 



Mr. David M. Lessnick December 19, 2016 
Project No. 2918   Page 2 
 
 
 

N:\29\2918\2918 TCG Letters\2918 L05 Response to City Review Comments.doc 

Figure 2 Geologic Map.  For completeness of the record, we have also included our 
existing cross section as Figure 3. 

Issue No. 22:  The adjacent property southeast of the site has an accepted coastal bluff 
edge located at an approximate elevation of 70 feet (MSL) (PTS #125091) based on 
subsurface exploration.  In the current study, the geotechnical consultant has indicated 
the coastal bluff is at an approximate elevation of 64 feet (MSL).  There appears to be a 
discrepancy of 6 feet elevation at the property line of the two sites.  The geotechnical 
consultant must demonstrate the location of the coastal bluff edge based on additional 
cross sections and, if necessary, additional subsurface explorations. 

Response:  While we appreciate that the adjacent property southeast of the site has an 
accepted coastal bluff edge, we have reviewed in considerable detail Christian Wheeler 
Engineering’s (CWE) May 26, 2016, report, and previously transmitted a copy of CWE’s 
report to Coastal Commission Staff on November 28, 2016, in response to separate 
questions asked by Dr. Mark Johnsson regarding soil strengths typical of the Mount 
Soledad Formation.  Although CWE excavated 16 test pits to delineate the top-of-bluff, 
nowhere in their report do they conclude that the coastal bluff edge is located at an 
approximate elevation of 70 feet.  Moreover, we take exception with some of CWE’s 
findings and note that the top-of-bluff delineated on Plate Nos. 3, 4, and 5 of their May 
2016 report is not consistent with the City of San Diego’s Coastal Bluffs and Beaches 
Guidelines definition of coastal bluff edge.  More to the point, most of CWE’s test pits 
were excavated to delineate the obscured configuration and extent of a bluff-top gully 
that at one time extended into the adjacent property that was since filled in, and in part 
stabilized by a brick wall that extended about 3 feet onto 5228 Chelsea Street and 
previously noted in our site plan, although never mentioned in CWE’s report. 

As indicated in our response to Issue No. 25, for completeness of the record, we have 
reproduced Photos 1 and 2 from our October 17, 2016, Response to City Review 
Comments letter.  Photo 3 (attached) provides a low-altitude photograph of both parcels, 
taken from a drone, clearly showing the brick wall with fill soils extending both north and 
south onto both adjacent parcels, as noted in both CWE’s and TerraCosta’s previous 
reports.  Photo 3 is also noteworthy in that, with upwards of 5 feet of fill soils existing 
near the face of the coastal bluff, even the existing rear yard fence steps down about 3 
feet to the north, in part reflecting this previous bluff-top fill that extended out to the face 
of the coastal bluff on both properties.  Photo 4 provides a close-up of the brick wall on 
5220 Chelsea Street looking south and showing the bluff-top fill on that property. 
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In order to provide context between the geotechnical mapping on the adjacent parcel to 
the south (5220 Chelsea Street) and the subject property (5228 Chelsea Street), we have 
digitally stitched the two site plans together, as shown on Figure 6.  For clarity, and since 
our mapped top-of-bluff and 25-foot setback were both shown in red, we also highlighted 
CWE’s top-of-bluff and 25-foot setback in red.  We added to that graphic our slightly 
revised top-of-bluff at the southerly corner of 5228 Chelsea Street, shown in green, along 
with the resulting changes to the 25-foot setback also shown in green.  We have also 
accepted CWE’s top-of-bluff and connected our estimated top-of-bluff with theirs. 

Please note that, as shown on Figure 6, when constructing a 25-foot setback, the actual 
setback is determined by the most landward edge of a series of concentric 25-foot radius 
circles drawn along the entire top-of-bluff line; something that is easily performed with 
the aid of a computer.  Notably, CWE’s northerly 10+ feet of their 25-foot setback is in 
error.  Note also that the coastal terrace slopes down to the north at about 0.9 percent, 
resulting in a slight reduction in at least bluff-top elevations to the north. 

Issue No. 23:  As previously requested, submit the computer input parameters and output 
calculations for the slope stability analyses. 

Response:  Input and output files for our stability analyses are provided in Attachment A. 

Issue No. 24:  The project's geotechnical consultant has indicated that soil strength 
values were obtained from a site located at 1264 Neptune in Encinitas, California.  The 
geotechnical consultant should provide shear strength parameters based on site specific 
sampling and testing.  Alternatively, the consultant could conduct a parametric analysis 
to determine the back-calculated strengths of the material, assuming the current coastal 
bluff has a factor-of-safety of 1.0. 

Response:  Coastal Commission Staff asked similar questions and we responded to their 
concerns in our letter dated November 28, 2016, a copy of which is provided in 
Attachment B (with the appended CWE report omitted).  We trust that our response to 
Dr. Mark Johnsson will adequately address Issue No. 24. 
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Issue No. 25:  As previously requested, provide photo-quality copies of the historical 
aerial photographs used to determine 6½ feet of erosion/recession indicated on page 8 of 
the referenced report dated September 22, 2016.  Clearly show where distances were 
measured on the historical aerial photographs. 

Response:  As indicated in response to Issue No. 9 in our October 17, 2016, Response to 
City Review Comments letter, we reviewed U.S. Department of Agriculture 
stereographic aerial Photograph Nos. AXN-8M-92 and 93, and AXN-7M-186 and 187, 
flown May 1953.  Copies of those four photos are provided in Attachment C.  
Admittedly, the printouts are not of the same quality as the original USDA photographs. 

Also as indicated in our October 17, 2016, Response to Review Comments letter, we 
used nine images from the California Coastal Records Project (Coastal Records), all of 
which are copyrighted and, as such, we do not reproduce copies for inclusion in reports, 
as required by the website’s copyright.  It should be noted, however, that the Coastal 
Records website acknowledges the value of their photographs and does authorize the use 
of reproduction for internal use, which we have done for this project.  If the City reviewer 
wishes to do so, we would encourage them to download the nine previously referenced 
Coastal Records photographs used in our evaluation of bluff-top retreat.  As requested, 
the last two photographs previously referenced have again been reproduced as Photos 1 
and 2 and attached to this letter.  Photo 5 provides a current ground shot of the sea stack 
shown in the 1992 aerial photograph and the location where we measured 6½ feet of 
erosion between 1987 and September 2016. 

Issue No. 26:  The project's geotechnical consultant should clarify if the project will be 
impacted by coastal bluff erosion as previously requested in Issue No. 12. 

Response:  It is our opinion that the project will not be impacted by coastal bluff erosion 
throughout the economic lifespan (next 75 years) of the proposed development. 
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We trust these responses satisfactorily address the reviewer’s comments.  If you have any 
questions, please give us a call. 

Very truly yours, 
 
TERRACOSTA CONSULTING GROUP, INC. 
 
 
    
Walter F. Crampton, Principal Engineer Gregory A. Spaulding, Project Geologist 
R.C.E. 23792, R.G.E. 245 C.E.G. 1863, C.H.G. 351, R.G. 5892 

WFC/GAS/jg 
Attachments 
 
cc: Jacobe Washburn, City of San Diego 
 Jim Quinn, City of San Diego 
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SEA STACK

PHOTO 1: This 1992 photo is the first to show the sea stack, which formed sometime 
between 1987 and 1992 (see Image 8701192 at www.californiacoastline.org).

5228 CHELSEA STREET, LA JOLLA

5228 CHELSEA ST

Reference: City of San Diego Photo # 8153-51
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SEA STACK

PHOTO 2: Sea stack observed in Photo 1 was measured
6-1/2 feet from the front face of the sea stack to the face of the bluff.
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ATTACHMENT A 
 

STABILITY ANALYSES 
INPUT AND OUTPUT FILES 

 



PROFIL  C:\Project Files\2900-2999\2918 - 5228 Chelesea Street\2918 section - 
earthquake-lower.in Version G7v2.005.2 [GSTABL72.EXE]  
e 
PR NO. 2918 - 5228 Chelsea Street       Section 1 - earthquake -lower 
15 9  
0. 20. 83. 27. 4  
83. 27. 85. 33. 5  
85. 33. 85.5 72. 5  
85.5 72. 86. 75. 5  
86. 75. 86.5 83. 3  
86.5 83. 104. 86. 2  
104. 86. 109. 88. 1  
109. 88. 120. 90. 1  
120. 90. 240. 90. 1  
104. 86. 174. 88. 2  
174. 88. 240. 88. 2  
86.5 83. 240. 82. 3  
86. 75. 240. 76. 5  
0. 20. 81. 22. 5  
81. 22. 83. 27. 5  
0. 0. 0.  
SOIL  Fill    Terrace TMsc    Cobble  TMss     
5  
120. 120. 100. 30. 0. 0. 0  
120. 120. 300. 33. 0. 0. 0  
120. 120. 1000. 33. 0. 0. 0  
125. 125. 0. 40. 0. 0. 0  
120. 120. 3500. 35. 0. 0. 0  
LOADS  
5  
132. 140. 150. 0.  
140.1 144. 2000. 0.  
144.1 168. 500. 0.  
168.1 172. 2000. 0.  
172.1 176. 150. 0.  
EQUAKE 
0.15 0.15 0.0 0. 1  
CIRCL2 
100 100  
83.1 84.9 100. 200.  
0. 5. 65. 5.  
 



                                          ***  GSTABL7  *** 
 
                       ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE ** 
 
             ** Original Version 1.0, January 1996; Current Ver. 2.005.2A, July 
2012 ** 
                         (All Rights Reserved-Unauthorized Use Prohibited) 
 
 
          
*******************************************************************************
** 
                              SLOPE STABILITY ANALYSIS SYSTEM 
                 Modified Bishop, Simplified Janbu, or GLE Method of Slices. 
                 (Includes Spencer & Morgenstern-Price Type Analysis) 
                 Including Pier/Pile, Reinforcement, Soil Nail, Tieback, 
                 Nonlinear Undrained Shear Strength, Curved Phi Envelope, 
                 Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
                 Surfaces, Pseudo-Static & Newmark Earthquake, and Applied 
Forces. 
          
*******************************************************************************
** 
 
 
          Analysis Run Date:        7/17/2016                           
          Time of Run:              02:09PM         
          Run By:                   Username                                               
          Input Data Filename:      C:\Project Files\2900-2999\2918 - 5228 
Chelesea Street\2918 section - earthquake-lower.in                                         
          Output Filename:          C:\Project Files\2900-2999\2918 - 5228 
Chelesea Street\2918 section - earthquake-lower.OUT                                        
          Unit System:              English 
 
          Plotted Output Filename:  C:\Project Files\2900-2999\2918 - 5228 
Chelesea Street\2918 section - earthquake-lower.PLT                                        
 
 
 
 
 
          PROBLEM DESCRIPTION:  PR NO. 2918 - 5228 Chelsea Street        
                                Section 1 - earthquake -lower            
 
 
 
 
          BOUNDARY COORDINATES 
 
              9 Top   Boundaries 
             15 Total Boundaries 
 
 
          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
             No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
 
              1          0.00      20.00      83.00      27.00        4 
              2         83.00      27.00      85.00      33.00        5 
              3         85.00      33.00      85.50      72.00        5 
              4         85.50      72.00      86.00      75.00        5 
              5         86.00      75.00      86.50      83.00        3 
              6         86.50      83.00     104.00      86.00        2 
              7        104.00      86.00     109.00      88.00        1 
              8        109.00      88.00     120.00      90.00        1 



              9        120.00      90.00     240.00      90.00        1 
             10        104.00      86.00     174.00      88.00        2 
             11        174.00      88.00     240.00      88.00        2 
             12         86.50      83.00     240.00      82.00        3 
             13         86.00      75.00     240.00      76.00        5 
             14          0.00      20.00      81.00      22.00        5 
             15         81.00      22.00      83.00      27.00        5 
 
          Default Y-Origin = 0.00(ft) 
 
          Default X-Plus Value = 0.00(ft) 
 
          Default Y-Plus Value = 0.00(ft) 
1 
 
 
         ISOTROPIC SOIL PARAMETERS 
 
 
           5 Type(s) of Soil 
 
 
          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
           No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No. 
 
            1   120.0    120.0     100.0     30.0    0.00       0.0      0 
            2   120.0    120.0     300.0     33.0    0.00       0.0      0 
            3   120.0    120.0    1000.0     33.0    0.00       0.0      0 
            4   125.0    125.0       0.0     40.0    0.00       0.0      0 
            5   120.0    120.0    3500.0     35.0    0.00       0.0      0 
1 
 
 
         BOUNDARY LOAD(S) 
 
              5 Load(s) Specified 
 
 
          Load        X-Left      X-Right     Intensity     Deflection 
           No.         (ft)         (ft)        (psf)          (deg) 
 
 
            1         132.00       140.00        150.0          0.0 
            2         140.10       144.00       2000.0          0.0 
            3         144.10       168.00        500.0          0.0 
            4         168.10       172.00       2000.0          0.0 
            5         172.10       176.00        150.0          0.0 
 
 
          NOTE - Intensity Is Specified As A Uniformly Distributed 
                 Force Acting On A Horizontally Projected Surface. 
 
          Specified Peak Ground Acceleration Coefficient (A) =   0.150(g) 
          Specified Horizontal Earthquake Coefficient (kh) =   0.150(g) 
          Specified Vertical Earthquake Coefficient (kv) =   0.000(g) 
 
          Specified Seismic Pore-Pressure Factor =   0.000 
1 
 
 
          A Critical Failure Surface Searching Method, Using A Random  
          Technique For Generating Circular Surfaces, Has Been Specified. 
 



 
         10000 Trial Surfaces Have Been Generated. 
 
 
           100 Surface(s) Initiate(s) From Each Of   100 Points Equally Spaced 
          Along The Ground Surface Between  X =  83.10(ft) 
                                       and  X =  84.90(ft) 
 
 
          Each Surface Terminates Between   X = 100.00(ft) 
                                      and   X = 200.00(ft) 
 
 
          Unless Further Limitations Were Imposed, The Minimum Elevation 
          At Which A Surface Extends Is  Y =      0.00(ft) 
 
 
           5.00(ft) Line Segments Define Each Trial Failure Surface. 
 
 
          Restrictions Have Been Imposed Upon The Angle Of Initiation. 
          The Angle Has Been Restricted Between The Angles Of   5.0 
          And  65.0 deg. 
 
 
 
 
          Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Evaluated. They Are 
          Ordered - Most Critical First. 
 
 
          * * Safety Factors Are Calculated By The Modified Bishop Method * * 
 
 
 
          Total Number of Trial Surfaces Attempted =     0 
 
          Number of Trial Surfaces With Valid FS =    0 
 
 
          Statistical Data On All Valid FS Values: 
             FS Max =   0.000   FS Min = 500.000   FS Ave =  NaN    
             Standard Deviation =    0.000   Coefficient of Variation =  NaN    
% 
 
 
          Failure Surface Specified By 19 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         83.209       27.627 
              2         86.839       31.066 
              3         90.454       34.520 
              4         94.055       37.989 
              5         97.640       41.475 
              6        101.209       44.976 
              7        104.764       48.492 
              8        108.303       52.024 
              9        111.827       55.571 
             10        115.336       59.133 
             11        118.829       62.711 



             12        122.306       66.303 
             13        125.768       69.911 
             14        129.214       73.534 
             15        132.644       77.172 
             16        136.059       80.824 
             17        139.457       84.492 
             18        142.840       88.174 
             19        144.503       90.000 
 
          Circle Center At X =  -706.598 ; Y =   865.127 ; and Radius =  
1151.173 
 
 
                 Factor of Safety 
                ***    1.963   *** 
 
 
 
 
               Individual data on the     0  slices 
 
 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
 
 
          Failure Surface Specified By 19 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         83.282       27.845 
              2         86.879       31.318 
              3         90.466       34.802 
              4         94.041       38.297 
              5         97.605       41.804 
              6        101.157       45.322 
              7        104.699       48.852 
              8        108.229       52.393 
              9        111.748       55.945 
             10        115.255       59.509 
             11        118.751       63.084 
             12        122.235       66.670 
             13        125.708       70.267 
             14        129.170       73.875 
             15        132.619       77.494 
             16        136.058       81.124 
             17        139.484       84.766 
             18        142.899       88.418 
             19        144.369       90.000 
 
          Circle Center At X =  -998.960 ; Y =  1152.647 ; and Radius =  
1560.906 
 
 
                 Factor of Safety 
                ***    1.966   *** 
 
 
 
1 



 
          Failure Surface Specified By 19 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         83.373       28.118 
              2         87.131       31.416 
              3         90.859       34.748 
              4         94.558       38.112 
              5         98.227       41.508 
              6        101.866       44.937 
              7        105.475       48.398 
              8        109.053       51.891 
              9        112.600       55.415 
             10        116.115       58.970 
             11        119.599       62.557 
             12        123.052       66.174 
             13        126.472       69.821 
             14        129.860       73.498 
             15        133.215       77.205 
             16        136.537       80.942 
             17        139.826       84.708 
             18        143.082       88.502 
             19        144.344       90.000 
 
          Circle Center At X =  -288.122 ; Y =   455.176 ; and Radius =   
566.027 
 
 
                 Factor of Safety 
                ***    1.967   *** 
 
 
 
 
          Failure Surface Specified By 19 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         83.118       27.355 
              2         86.809       30.727 
              3         90.488       34.114 
              4         94.153       37.514 
              5         97.807       40.928 
              6        101.447       44.356 
              7        105.074       47.797 
              8        108.689       51.252 
              9        112.291       54.720 
             10        115.879       58.201 
             11        119.455       61.696 
             12        123.018       65.204 
             13        126.567       68.726 
             14        130.103       72.261 
             15        133.627       75.809 
             16        137.136       79.370 
             17        140.633       82.944 
             18        144.116       86.531 
             19        147.460       90.000 
 



          Circle Center At X =  -818.755 ; Y =  1018.020 ; and Radius =  
1339.699 
 
 
                 Factor of Safety 
                ***    1.967   *** 
 
 
 
1 
 
          Failure Surface Specified By 19 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         83.118       27.355 
              2         86.963       30.551 
              3         90.778       33.783 
              4         94.563       37.050 
              5         98.319       40.351 
              6        102.043       43.687 
              7        105.737       47.057 
              8        109.400       50.460 
              9        113.031       53.897 
             10        116.630       57.368 
             11        120.198       60.871 
             12        123.733       64.407 
             13        127.235       67.976 
             14        130.705       71.576 
             15        134.141       75.208 
             16        137.544       78.872 
             17        140.912       82.566 
             18        144.247       86.292 
             19        147.505       90.000 
 
          Circle Center At X =  -262.667 ; Y =   447.168 ; and Radius =   
543.885 
 
 
                 Factor of Safety 
                ***    1.968   *** 
 
 
 
 
          Failure Surface Specified By 19 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         83.100       27.300 
              2         86.875       30.579 
              3         90.612       33.900 
              4         94.311       37.264 
              5         97.972       40.670 
              6        101.594       44.117 
              7        105.176       47.606 
              8        108.718       51.135 
              9        112.220       54.703 
             10        115.681       58.312 
             11        119.100       61.960 



             12        122.478       65.646 
             13        125.814       69.371 
             14        129.107       73.133 
             15        132.357       76.933 
             16        135.563       80.770 
             17        138.726       84.642 
             18        141.844       88.551 
             19        142.974       90.000 
 
          Circle Center At X =  -202.956 ; Y =   360.445 ; and Radius =   
439.106 
 
 
                 Factor of Safety 
                ***    1.968   *** 
 
 
 
1 
 
          Failure Surface Specified By 19 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         83.191       27.573 
              2         86.822       31.010 
              3         90.446       34.455 
              4         94.062       37.908 
              5         97.670       41.370 
              6        101.270       44.840 
              7        104.862       48.318 
              8        108.446       51.804 
              9        112.022       55.298 
             10        115.590       58.801 
             11        119.150       62.312 
             12        122.702       65.831 
             13        126.247       69.358 
             14        129.783       72.893 
             15        133.310       76.436 
             16        136.830       79.987 
             17        140.342       83.546 
             18        143.845       87.114 
             19        146.667       90.000 
 
          Circle Center At X = -1419.740 ; Y =  1619.278 ; and Radius =  
2189.138 
 
 
                 Factor of Safety 
                ***    1.968   *** 
 
 
 
 
          Failure Surface Specified By 19 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         83.191       27.573 
              2         87.002       30.810 



              3         90.786       34.078 
              4         94.543       37.377 
              5         98.272       40.707 
              6        101.974       44.068 
              7        105.649       47.459 
              8        109.295       50.880 
              9        112.913       54.331 
             10        116.502       57.812 
             11        120.063       61.322 
             12        123.595       64.862 
             13        127.097       68.430 
             14        130.570       72.028 
             15        134.013       75.653 
             16        137.426       79.307 
             17        140.809       82.989 
             18        144.161       86.699 
             19        147.096       90.000 
 
          Circle Center At X =  -307.921 ; Y =   491.885 ; and Radius =   
607.087 
 
 
                 Factor of Safety 
                ***    1.968   *** 
 
 
 
1 
 
          Failure Surface Specified By 19 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         83.355       28.064 
              2         87.059       31.422 
              3         90.744       34.801 
              4         94.410       38.201 
              5         98.057       41.622 
              6        101.683       45.064 
              7        105.290       48.527 
              8        108.877       52.011 
              9        112.443       55.515 
             10        115.990       59.039 
             11        119.516       62.584 
             12        123.022       66.149 
             13        126.508       69.734 
             14        129.973       73.338 
             15        133.417       76.963 
             16        136.840       80.608 
             17        140.242       84.272 
             18        143.623       87.955 
             19        145.479       90.000 
 
          Circle Center At X =  -499.940 ; Y =   675.301 ; and Radius =   
871.291 
 
 
                 Factor of Safety 
                ***    1.968   *** 
 
 
 



 
          Failure Surface Specified By 19 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         83.245       27.736 
              2         86.901       31.148 
              3         90.534       34.583 
              4         94.144       38.042 
              5         97.732       41.525 
              6        101.296       45.031 
              7        104.838       48.561 
              8        108.357       52.113 
              9        111.852       55.688 
             10        115.324       59.286 
             11        118.772       62.907 
             12        122.196       66.551 
             13        125.597       70.216 
             14        128.973       73.904 
             15        132.325       77.614 
             16        135.653       81.346 
             17        138.956       85.099 
             18        142.235       88.874 
             19        143.200       90.000 
 
          Circle Center At X =  -436.238 ; Y =   587.996 ; and Radius =   
764.037 
 
 
                 Factor of Safety 
                ***    1.969   *** 
 
 
 
 
 
                    **** END OF GSTABL7 OUTPUT **** 



PROFIL  C:\Project Files\2900-2999\2918 - 5228 Chelesea Street\2918 section - 
earthquake-upper.in Version G7v2.005.2 [GSTABL72.EXE]  
e 
PR NO. 2918 - 5228 Chelsea Street       Section 1 - earthquake -upper 
15 9  
0. 20. 83. 27. 4  
83. 27. 85. 33. 5  
85. 33. 85.5 72. 5  
85.5 72. 86. 75. 5  
86. 75. 86.5 83. 3  
86.5 83. 104. 86. 2  
104. 86. 109. 88. 1  
109. 88. 120. 90. 1  
120. 90. 240. 90. 1  
104. 86. 174. 88. 2  
174. 88. 240. 88. 2  
86.5 83. 240. 82. 3  
86. 75. 240. 76. 5  
0. 20. 81. 22. 5  
81. 22. 83. 27. 5  
0. 0. 0.  
SOIL  Fill    Terrace TMsc    Cobble  TMss     
5  
120. 120. 100. 30. 0. 0. 0  
120. 120. 300. 33. 0. 0. 0  
120. 120. 1000. 33. 0. 0. 0  
125. 125. 0. 40. 0. 0. 0  
120. 120. 3500. 35. 0. 0. 0  
LOADS  
5  
132. 140. 150. 0.  
140.1 144. 2000. 0.  
144.1 168. 500. 0.  
168.1 172. 2000. 0.  
172.1 176. 150. 0.  
EQUAKE 
0.15 0.15 0.0 0. 1  
CIRCL2 
50 50  
85.02 85.49 100. 200.  
0. 2. 60. 2.  



                                          ***  GSTABL7  *** 
 
                       ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE ** 
 
             ** Original Version 1.0, January 1996; Current Ver. 2.005.2A, July 
2012 ** 
                         (All Rights Reserved-Unauthorized Use Prohibited) 
 
 
          
*******************************************************************************
** 
                              SLOPE STABILITY ANALYSIS SYSTEM 
                 Modified Bishop, Simplified Janbu, or GLE Method of Slices. 
                 (Includes Spencer & Morgenstern-Price Type Analysis) 
                 Including Pier/Pile, Reinforcement, Soil Nail, Tieback, 
                 Nonlinear Undrained Shear Strength, Curved Phi Envelope, 
                 Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
                 Surfaces, Pseudo-Static & Newmark Earthquake, and Applied 
Forces. 
          
*******************************************************************************
** 
 
 
          Analysis Run Date:        7/17/2016                           
          Time of Run:              02:11PM         
          Run By:                   Username                                               
          Input Data Filename:      C:\Project Files\2900-2999\2918 - 5228 
Chelesea Street\2918 section - earthquake-upper.in                                        
          Output Filename:          C:\Project Files\2900-2999\2918 - 5228 
Chelesea Street\2918 section - earthquake-upper.OUT                                        
          Unit System:              English 
 
          Plotted Output Filename:  C:\Project Files\2900-2999\2918 - 5228 
Chelesea Street\2918 section - earthquake-upper.PLT                                        
 
 
 
 
 
          PROBLEM DESCRIPTION:  PR NO. 2918 - 5228 Chelsea Street        
                                Section 1 - earthquake -upper            
 
 
 
 
          BOUNDARY COORDINATES 
 
              9 Top   Boundaries 
             15 Total Boundaries 
 
 
          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
             No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
 
              1          0.00      20.00      83.00      27.00        4 
              2         83.00      27.00      85.00      33.00        5 
              3         85.00      33.00      85.50      72.00        5 
              4         85.50      72.00      86.00      75.00        5 
              5         86.00      75.00      86.50      83.00        3 
              6         86.50      83.00     104.00      86.00        2 
              7        104.00      86.00     109.00      88.00        1 
              8        109.00      88.00     120.00      90.00        1 



              9        120.00      90.00     240.00      90.00        1 
             10        104.00      86.00     174.00      88.00        2 
             11        174.00      88.00     240.00      88.00        2 
             12         86.50      83.00     240.00      82.00        3 
             13         86.00      75.00     240.00      76.00        5 
             14          0.00      20.00      81.00      22.00        5 
             15         81.00      22.00      83.00      27.00        5 
 
          Default Y-Origin = 0.00(ft) 
 
          Default X-Plus Value = 0.00(ft) 
 
          Default Y-Plus Value = 0.00(ft) 
1 
 
 
         ISOTROPIC SOIL PARAMETERS 
 
 
           5 Type(s) of Soil 
 
 
          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
           No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No. 
 
            1   120.0    120.0     100.0     30.0    0.00       0.0      0 
            2   120.0    120.0     300.0     33.0    0.00       0.0      0 
            3   120.0    120.0    1000.0     33.0    0.00       0.0      0 
            4   125.0    125.0       0.0     40.0    0.00       0.0      0 
            5   120.0    120.0    3500.0     35.0    0.00       0.0      0 
1 
 
 
         BOUNDARY LOAD(S) 
 
              5 Load(s) Specified 
 
 
          Load        X-Left      X-Right     Intensity     Deflection 
           No.         (ft)         (ft)        (psf)          (deg) 
 
 
            1         132.00       140.00        150.0          0.0 
            2         140.10       144.00       2000.0          0.0 
            3         144.10       168.00        500.0          0.0 
            4         168.10       172.00       2000.0          0.0 
            5         172.10       176.00        150.0          0.0 
 
 
          NOTE - Intensity Is Specified As A Uniformly Distributed 
                 Force Acting On A Horizontally Projected Surface. 
 
          Specified Peak Ground Acceleration Coefficient (A) =   0.150(g) 
          Specified Horizontal Earthquake Coefficient (kh) =   0.150(g) 
          Specified Vertical Earthquake Coefficient (kv) =   0.000(g) 
 
          Specified Seismic Pore-Pressure Factor =   0.000 
1 
 
 
          A Critical Failure Surface Searching Method, Using A Random  
          Technique For Generating Circular Surfaces, Has Been Specified. 
 



 
          2500 Trial Surfaces Have Been Generated. 
 
 
            50 Surface(s) Initiate(s) From Each Of    50 Points Equally Spaced 
          Along The Ground Surface Between  X =  85.02(ft) 
                                       and  X =  85.49(ft) 
 
 
          Each Surface Terminates Between   X = 100.00(ft) 
                                      and   X = 200.00(ft) 
 
 
          Unless Further Limitations Were Imposed, The Minimum Elevation 
          At Which A Surface Extends Is  Y =      0.00(ft) 
 
 
           2.00(ft) Line Segments Define Each Trial Failure Surface. 
 
 
          Restrictions Have Been Imposed Upon The Angle Of Initiation. 
          The Angle Has Been Restricted Between The Angles Of   2.0 
          And  60.0 deg. 
 
 
 
 
          Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Evaluated. They Are 
          Ordered - Most Critical First. 
 
 
          * * Safety Factors Are Calculated By The Modified Bishop Method * * 
 
 
 
          Total Number of Trial Surfaces Attempted =  2500 
 
          Number of Trial Surfaces With Valid FS = 2500 
 
 
          Statistical Data On All Valid FS Values: 
             FS Max =   6.845   FS Min =   2.089   FS Ave =   3.581 
             Standard Deviation =    0.896   Coefficient of Variation =   25.03 
% 
 
 
          Failure Surface Specified By 41 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         85.020       34.560 
              2         86.599       35.787 
              3         88.172       37.023 
              4         89.736       38.269 
              5         91.294       39.523 
              6         92.843       40.788 
              7         94.386       42.061 
              8         95.920       43.343 
              9         97.447       44.635 
             10         98.967       45.936 
             11        100.478       47.246 



             12        101.982       48.564 
             13        103.477       49.892 
             14        104.965       51.229 
             15        106.445       52.574 
             16        107.917       53.928 
             17        109.381       55.291 
             18        110.836       56.663 
             19        112.283       58.043 
             20        113.723       59.432 
             21        115.153       60.829 
             22        116.576       62.235 
             23        117.990       63.650 
             24        119.396       65.072 
             25        120.793       66.503 
             26        122.181       67.943 
             27        123.561       69.391 
             28        124.933       70.846 
             29        126.295       72.310 
             30        127.649       73.782 
             31        128.994       75.263 
             32        130.330       76.751 
             33        131.658       78.247 
             34        132.976       79.751 
             35        134.286       81.262 
             36        135.586       82.782 
             37        136.877       84.309 
             38        138.159       85.844 
             39        139.433       87.387 
             40        140.696       88.937 
             41        141.553       90.000 
 
          Circle Center At X =  -120.149 ; Y =   300.324 ; and Radius =   
335.746 
 
 
                 Factor of Safety 
                ***    2.089   *** 
 
 
 
 
               Individual data on the    52  slices 
 
 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
 
   1      0.5    1067.5     0.0     0.0       0.      0.   160.1     0.0      
0.0 
   2      0.5    2302.4     0.0     0.0       0.      0.   345.4     0.0      
0.0 
   3      0.5    2609.1     0.0     0.0       0.      0.   391.4     0.0      
0.0 
   4      0.1     564.2     0.0     0.0       0.      0.    84.6     0.0      
0.0 
   5      1.6    8819.2     0.0     0.0       0.      0.  1322.9     0.0      
0.0 
   6      1.6    8595.2     0.0     0.0       0.      0.  1289.3     0.0      
0.0 
   7      1.6    8370.6     0.0     0.0       0.      0.  1255.6     0.0      
0.0 



   8      1.5    8145.6     0.0     0.0       0.      0.  1221.8     0.0      
0.0 
   9      1.5    7920.1     0.0     0.0       0.      0.  1188.0     0.0      
0.0 
  10      1.5    7694.2     0.0     0.0       0.      0.  1154.1     0.0      
0.0 
  11      1.5    7468.0     0.0     0.0       0.      0.  1120.2     0.0      
0.0 
  12      1.5    7241.6     0.0     0.0       0.      0.  1086.2     0.0      
0.0 
  13      1.5    7014.9     0.0     0.0       0.      0.  1052.2     0.0      
0.0 
  14      1.5    6788.0     0.0     0.0       0.      0.  1018.2     0.0      
0.0 
  15      1.5    6561.1     0.0     0.0       0.      0.   984.2     0.0      
0.0 
  16      0.5    2246.8     0.0     0.0       0.      0.   337.0     0.0      
0.0 
  17      1.0    4100.1     0.0     0.0       0.      0.   615.0     0.0      
0.0 
  18      1.5    6176.4     0.0     0.0       0.      0.   926.5     0.0      
0.0 
  19      1.5    6008.7     0.0     0.0       0.      0.   901.3     0.0      
0.0 
  20      1.1    4334.8     0.0     0.0       0.      0.   650.2     0.0      
0.0 
  21      0.4    1503.5     0.0     0.0       0.      0.   225.5     0.0      
0.0 
  22      1.5    5628.6     0.0     0.0       0.      0.   844.3     0.0      
0.0 
  23      1.4    5403.7     0.0     0.0       0.      0.   810.6     0.0      
0.0 
  24      1.4    5179.1     0.0     0.0       0.      0.   776.9     0.0      
0.0 
  25      1.4    4954.9     0.0     0.0       0.      0.   743.2     0.0      
0.0 
  26      1.4    4731.0     0.0     0.0       0.      0.   709.6     0.0      
0.0 
  27      1.4    4507.5     0.0     0.0       0.      0.   676.1     0.0      
0.0 
  28      1.4    4284.5     0.0     0.0       0.      0.   642.7     0.0      
0.0 
  29      0.6    1781.7     0.0     0.0       0.      0.   267.3     0.0      
0.0 
  30      0.8    2273.6     0.0     0.0       0.      0.   341.0     0.0      
0.0 
  31      1.4    3795.3     0.0     0.0       0.      0.   569.3     0.0      
0.0 
  32      1.4    3532.7     0.0     0.0       0.      0.   529.9     0.0      
0.0 
  33      1.4    3271.7     0.0     0.0       0.      0.   490.7     0.0      
0.0 
  34      1.4    3012.2     0.0     0.0       0.      0.   451.8     0.0      
0.0 
  35      1.4    2754.4     0.0     0.0       0.      0.   413.2     0.0      
0.0 
  36      1.3    2498.2     0.0     0.0       0.      0.   374.7     0.0      
0.0 
  37      0.0      26.5     0.0     0.0       0.      0.     4.0     0.0      
0.0 
  38      1.3    2217.3     0.0     0.0       0.      0.   332.6     0.0      
0.0 
  39      1.3    1991.2     0.0     0.0       0.      0.   298.7     0.0      
0.0 



  40      0.3     474.8     0.0     0.0       0.      0.    71.2     0.0      
0.0 
  41      1.0    1265.7     0.0     0.0       0.      0.   189.9     0.0    
146.4 
  42      1.3    1491.7     0.0     0.0       0.      0.   223.8     0.0    
196.4 
  43      1.2    1169.5     0.0     0.0       0.      0.   175.4     0.0    
182.1 
  44      0.1      75.5     0.0     0.0       0.      0.    11.3     0.0     
13.0 
  45      1.3    1000.2     0.0     0.0       0.      0.   150.0     0.0    
193.7 
  46      1.3     757.5     0.0     0.0       0.      0.   113.6     0.0    
192.3 
  47      1.0     410.6     0.0     0.0       0.      0.    61.6     0.0    
143.5 
  48      0.3     106.5     0.0     0.0       0.      0.    16.0     0.0     
47.4 
  49      0.6     154.3     0.0     0.0       0.      0.    23.1     0.0     
85.1 
  50      0.1      22.3     0.0     0.0       0.      0.     3.3     0.0      
0.0 
  51      0.6     102.3     0.0     0.0       0.      0.    15.3     0.0   
1192.7 
  52      0.9      54.6     0.0     0.0       0.      0.     8.2     0.0   
1713.0 
 
          Failure Surface Specified By 41 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         85.030       35.308 
              2         86.531       36.629 
              3         88.029       37.954 
              4         89.525       39.282 
              5         91.017       40.613 
              6         92.507       41.948 
              7         93.993       43.286 
              8         95.477       44.627 
              9         96.957       45.972 
             10         98.435       47.320 
             11         99.909       48.671 
             12        101.380       50.026 
             13        102.849       51.384 
             14        104.314       52.745 
             15        105.776       54.110 
             16        107.235       55.478 
             17        108.691       56.849 
             18        110.144       58.223 
             19        111.594       59.601 
             20        113.041       60.982 
             21        114.484       62.366 
             22        115.925       63.754 
             23        117.362       65.144 
             24        118.796       66.538 
             25        120.228       67.935 
             26        121.656       69.335 
             27        123.080       70.739 
             28        124.502       72.146 
             29        125.921       73.555 
             30        127.336       74.969 
             31        128.748       76.385 



             32        130.157       77.804 
             33        131.563       79.227 
             34        132.966       80.653 
             35        134.365       82.081 
             36        135.761       83.513 
             37        137.154       84.949 
             38        138.544       86.387 
             39        139.930       87.828 
             40        141.314       89.273 
             41        142.007       90.000 
 
          Circle Center At X =  -502.285 ; Y =   704.195 ; and Radius =   
890.139 
 
 
                 Factor of Safety 
                ***    2.091   *** 
 
 
 
1 
 
          Failure Surface Specified By 40 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         85.020       34.560 
              2         86.528       35.874 
              3         88.030       37.194 
              4         89.526       38.522 
              5         91.016       39.856 
              6         92.499       41.197 
              7         93.977       42.545 
              8         95.449       43.899 
              9         96.915       45.260 
             10         98.374       46.627 
             11         99.828       48.001 
             12        101.275       49.382 
             13        102.716       50.769 
             14        104.150       52.162 
             15        105.578       53.562 
             16        107.000       54.969 
             17        108.416       56.381 
             18        109.825       57.800 
             19        111.228       59.226 
             20        112.625       60.658 
             21        114.015       62.096 
             22        115.398       63.540 
             23        116.775       64.991 
             24        118.145       66.447 
             25        119.509       67.910 
             26        120.866       69.379 
             27        122.217       70.854 
             28        123.561       72.336 
             29        124.898       73.823 
             30        126.229       75.316 
             31        127.552       76.815 
             32        128.869       78.320 
             33        130.180       79.831 
             34        131.483       81.348 
             35        132.780       82.871 
             36        134.069       84.400 



             37        135.352       85.934 
             38        136.628       87.474 
             39        137.897       89.020 
             40        138.693       90.000 
 
          Circle Center At X =  -205.754 ; Y =   369.769 ; and Radius =   
443.751 
 
 
                 Factor of Safety 
                ***    2.093   *** 
 
 
 
 
          Failure Surface Specified By 40 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         85.020       34.560 
              2         86.556       35.841 
              3         88.085       37.130 
              4         89.607       38.427 
              5         91.122       39.733 
              6         92.630       41.047 
              7         94.130       42.370 
              8         95.623       43.700 
              9         97.109       45.039 
             10         98.588       46.385 
             11        100.059       47.740 
             12        101.523       49.103 
             13        102.980       50.473 
             14        104.429       51.852 
             15        105.870       53.239 
             16        107.304       54.633 
             17        108.730       56.035 
             18        110.149       57.445 
             19        111.559       58.862 
             20        112.962       60.288 
             21        114.358       61.721 
             22        115.745       63.161 
             23        117.125       64.609 
             24        118.496       66.065 
             25        119.860       67.528 
             26        121.216       68.998 
             27        122.563       70.476 
             28        123.903       71.961 
             29        125.234       73.453 
             30        126.558       74.953 
             31        127.873       76.460 
             32        129.180       77.974 
             33        130.478       79.495 
             34        131.768       81.023 
             35        133.050       82.558 
             36        134.324       84.101 
             37        135.589       85.650 
             38        136.845       87.206 
             39        138.093       88.768 
             40        139.066       90.000 
 
          Circle Center At X =  -148.982 ; Y =   316.741 ; and Radius =   
366.584 



 
 
                 Factor of Safety 
                ***    2.098   *** 
 
 
 
1 
 
          Failure Surface Specified By 41 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         85.030       35.308 
              2         86.632       36.505 
              3         88.226       37.712 
              4         89.814       38.929 
              5         91.394       40.155 
              6         92.966       41.391 
              7         94.531       42.636 
              8         96.089       43.891 
              9         97.639       45.154 
             10         99.181       46.428 
             11        100.716       47.710 
             12        102.243       49.002 
             13        103.762       50.303 
             14        105.273       51.613 
             15        106.776       52.932 
             16        108.272       54.260 
             17        109.759       55.597 
             18        111.238       56.943 
             19        112.709       58.298 
             20        114.172       59.662 
             21        115.627       61.035 
             22        117.073       62.416 
             23        118.511       63.806 
             24        119.941       65.205 
             25        121.362       66.612 
             26        122.774       68.028 
             27        124.178       69.452 
             28        125.574       70.885 
             29        126.961       72.326 
             30        128.339       73.776 
             31        129.708       75.233 
             32        131.069       76.699 
             33        132.420       78.173 
             34        133.763       79.656 
             35        135.097       81.146 
             36        136.421       82.644 
             37        137.737       84.151 
             38        139.044       85.665 
             39        140.341       87.187 
             40        141.630       88.717 
             41        142.697       90.000 
 
          Circle Center At X =  -112.874 ; Y =   301.732 ; and Radius =   
331.885 
 
 
                 Factor of Safety 
                ***    2.102   *** 
 



 
 
 
          Failure Surface Specified By 41 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         85.039       36.056 
              2         86.527       37.392 
              3         88.013       38.730 
              4         89.499       40.070 
              5         90.982       41.411 
              6         92.465       42.754 
              7         93.946       44.098 
              8         95.426       45.443 
              9         96.904       46.790 
             10         98.381       48.139 
             11         99.857       49.488 
             12        101.331       50.840 
             13        102.804       52.193 
             14        104.276       53.547 
             15        105.746       54.903 
             16        107.215       56.261 
             17        108.682       57.619 
             18        110.148       58.980 
             19        111.613       60.342 
             20        113.076       61.705 
             21        114.538       63.070 
             22        115.999       64.436 
             23        117.458       65.803 
             24        118.916       67.173 
             25        120.373       68.543 
             26        121.828       69.915 
             27        123.282       71.289 
             28        124.734       72.664 
             29        126.185       74.040 
             30        127.635       75.418 
             31        129.083       76.797 
             32        130.530       78.178 
             33        131.975       79.561 
             34        133.419       80.944 
             35        134.862       82.329 
             36        136.303       83.716 
             37        137.743       85.104 
             38        139.181       86.494 
             39        140.618       87.885 
             40        142.054       89.277 
             41        142.798       90.000 
 
          Circle Center At X = -1243.445 ; Y =  1516.387 ; and Radius =  
1989.032 
 
 
                 Factor of Safety 
                ***    2.104   *** 
 
 
 
1 
 
          Failure Surface Specified By 38 Coordinate Points 
 



 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         85.030       35.308 
              2         86.405       36.760 
              3         87.779       38.213 
              4         89.151       39.668 
              5         90.522       41.124 
              6         91.891       42.582 
              7         93.259       44.042 
              8         94.625       45.502 
              9         95.989       46.965 
             10         97.352       48.428 
             11         98.714       49.894 
             12        100.073       51.360 
             13        101.431       52.828 
             14        102.788       54.298 
             15        104.143       55.769 
             16        105.496       57.242 
             17        106.848       58.715 
             18        108.198       60.191 
             19        109.547       61.668 
             20        110.894       63.146 
             21        112.240       64.626 
             22        113.583       66.107 
             23        114.926       67.590 
             24        116.266       69.074 
             25        117.605       70.560 
             26        118.943       72.047 
             27        120.279       73.535 
             28        121.613       75.025 
             29        122.945       76.516 
             30        124.276       78.009 
             31        125.606       79.503 
             32        126.934       80.999 
             33        128.260       82.496 
             34        129.584       83.995 
             35        130.907       85.495 
             36        132.229       86.996 
             37        133.548       88.499 
             38        134.864       90.000 
 
          Circle Center At X = -1260.475 ; Y =  1311.342 ; and Radius =  
1854.359 
 
 
                 Factor of Safety 
                ***    2.108   *** 
 
 
 
 
          Failure Surface Specified By 43 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         85.039       36.056 
              2         86.611       37.292 
              3         88.181       38.532 
              4         89.747       39.775 
              5         91.311       41.022 



              6         92.872       42.273 
              7         94.429       43.527 
              8         95.984       44.785 
              9         97.536       46.047 
             10         99.085       47.312 
             11        100.631       48.581 
             12        102.174       49.854 
             13        103.714       51.130 
             14        105.251       52.410 
             15        106.784       53.693 
             16        108.315       54.980 
             17        109.843       56.270 
             18        111.368       57.565 
             19        112.890       58.862 
             20        114.409       60.163 
             21        115.925       61.468 
             22        117.438       62.776 
             23        118.947       64.088 
             24        120.454       65.404 
             25        121.957       66.722 
             26        123.458       68.045 
             27        124.955       69.371 
             28        126.449       70.700 
             29        127.940       72.033 
             30        129.428       73.369 
             31        130.913       74.709 
             32        132.395       76.053 
             33        133.874       77.399 
             34        135.349       78.750 
             35        136.821       80.103 
             36        138.290       81.460 
             37        139.756       82.821 
             38        141.219       84.185 
             39        142.678       85.552 
             40        144.135       86.923 
             41        145.588       88.297 
             42        147.038       89.675 
             43        147.378       90.000 
 
          Circle Center At X =  -442.439 ; Y =   708.619 ; and Radius =   
854.737 
 
 
                 Factor of Safety 
                ***    2.121   *** 
 
 
 
1 
 
          Failure Surface Specified By 46 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         85.020       34.560 
              2         86.643       35.729 
              3         88.263       36.902 
              4         89.880       38.078 
              5         91.495       39.258 
              6         93.107       40.441 
              7         94.717       41.628 
              8         96.324       42.818 



              9         97.929       44.012 
             10         99.531       45.209 
             11        101.131       46.410 
             12        102.727       47.615 
             13        104.321       48.822 
             14        105.913       50.033 
             15        107.502       51.248 
             16        109.088       52.466 
             17        110.672       53.688 
             18        112.253       54.913 
             19        113.831       56.141 
             20        115.407       57.373 
             21        116.980       58.608 
             22        118.550       59.847 
             23        120.117       61.089 
             24        121.682       62.335 
             25        123.244       63.584 
             26        124.804       64.836 
             27        126.360       66.092 
             28        127.914       67.351 
             29        129.465       68.613 
             30        131.014       69.879 
             31        132.560       71.148 
             32        134.102       72.421 
             33        135.643       73.697 
             34        137.180       74.976 
             35        138.715       76.259 
             36        140.246       77.544 
             37        141.775       78.834 
             38        143.302       80.126 
             39        144.825       81.422 
             40        146.345       82.721 
             41        147.863       84.024 
             42        149.378       85.330 
             43        150.890       86.639 
             44        152.399       87.951 
             45        153.906       89.267 
             46        154.741       90.000 
 
          Circle Center At X =  -451.670 ; Y =   781.057 ; and Radius =   
919.399 
 
 
                 Factor of Safety 
                ***    2.127   *** 
 
 
 
 
          Failure Surface Specified By 38 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         85.039       36.056 
              2         86.423       37.500 
              3         87.805       38.946 
              4         89.184       40.394 
              5         90.562       41.843 
              6         91.938       43.295 
              7         93.313       44.748 
              8         94.685       46.203 
              9         96.055       47.659 



             10         97.424       49.118 
             11         98.790       50.578 
             12        100.155       52.040 
             13        101.518       53.504 
             14        102.879       54.970 
             15        104.238       56.437 
             16        105.595       57.906 
             17        106.950       59.377 
             18        108.303       60.850 
             19        109.655       62.324 
             20        111.004       63.800 
             21        112.352       65.278 
             22        113.697       66.758 
             23        115.041       68.239 
             24        116.383       69.722 
             25        117.722       71.207 
             26        119.060       72.694 
             27        120.396       74.182 
             28        121.730       75.672 
             29        123.062       77.164 
             30        124.392       78.658 
             31        125.720       80.153 
             32        127.047       81.650 
             33        128.371       83.149 
             34        129.693       84.650 
             35        131.014       86.152 
             36        132.332       87.656 
             37        133.648       89.161 
             38        134.380       90.000 
 
          Circle Center At X = -1023.960 ; Y =  1099.948 ; and Radius =  
1536.797 
 
 
                 Factor of Safety 
                ***    2.129   *** 
 
 
 
 
 
                    **** END OF GSTABL7 OUTPUT **** 



PROFIL  C:\Project Files\2900-2999\2918 - 5228 Chelesea Street\2918 section - 
static-lower.in Version G7v2.005.2 [GSTABL72.EXE]  
e 
PR NO. 2918 - 5228 Chelsea Street       Section 1 - Static -lower 
15 9  
0. 20. 83. 27. 4  
83. 27. 85. 33. 5  
85. 33. 85.5 72. 5  
85.5 72. 86. 75. 5  
86. 75. 86.5 83. 3  
86.5 83. 104. 86. 2  
104. 86. 109. 88. 1  
109. 88. 120. 90. 1  
120. 90. 240. 90. 1  
104. 86. 174. 88. 2  
174. 88. 240. 88. 2  
86.5 83. 240. 82. 3  
86. 75. 240. 76. 5  
0. 20. 81. 22. 5  
81. 22. 83. 27. 5  
0. 0. 0.  
SOIL  Fill    Terrace TMsc    Cobble  TMss     
5  
120. 120. 100. 30. 0. 0. 0  
120. 120. 300. 33. 0. 0. 0  
120. 120. 1000. 33. 0. 0. 0  
125. 125. 0. 40. 0. 0. 0  
120. 120. 3500. 35. 0. 0. 0  
LOADS  
5  
132. 140. 150. 0.  
140.1 144. 2000. 0.  
144.1 168. 500. 0.  
168.1 172. 2000. 0.  
172.1 176. 150. 0.  
EQUAKE 
0.15 0.15 0.0 0. 1  
EQUAKE 
0. 
CIRCL2 
100 100  
83.1 84.9 100. 200.  
0. 5. 65. 5.  



                                          ***  GSTABL7  *** 
 
                       ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE ** 
 
             ** Original Version 1.0, January 1996; Current Ver. 2.005.2A, July 
2012 ** 
                         (All Rights Reserved-Unauthorized Use Prohibited) 
 
 
          
*******************************************************************************
** 
                              SLOPE STABILITY ANALYSIS SYSTEM 
                 Modified Bishop, Simplified Janbu, or GLE Method of Slices. 
                 (Includes Spencer & Morgenstern-Price Type Analysis) 
                 Including Pier/Pile, Reinforcement, Soil Nail, Tieback, 
                 Nonlinear Undrained Shear Strength, Curved Phi Envelope, 
                 Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
                 Surfaces, Pseudo-Static & Newmark Earthquake, and Applied 
Forces. 
          
*******************************************************************************
** 
 
 
          Analysis Run Date:        7/17/2016                           
          Time of Run:              02:10PM         
          Run By:                   Username                                               
          Input Data Filename:      C:\Project Files\2900-2999\2918 - 5228 
Chelesea Street\2918 section - static-lower.in                                             
          Output Filename:          C:\Project Files\2900-2999\2918 - 5228 
Chelesea Street\2918 section - static-lower.OUT                                            
          Unit System:              English 
 
          Plotted Output Filename:  C:\Project Files\2900-2999\2918 - 5228 
Chelesea Street\2918 section - static-lower.PLT                                           
 
 
 
 
 
          PROBLEM DESCRIPTION:  PR NO. 2918 - 5228 Chelsea Street        
                                Section 1 - Static -lower                
 
 
 
 
          BOUNDARY COORDINATES 
 
              9 Top   Boundaries 
             15 Total Boundaries 
 
 
          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
             No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
 
              1          0.00      20.00      83.00      27.00        4 
              2         83.00      27.00      85.00      33.00        5 
              3         85.00      33.00      85.50      72.00        5 
              4         85.50      72.00      86.00      75.00        5 
              5         86.00      75.00      86.50      83.00        3 
              6         86.50      83.00     104.00      86.00        2 
              7        104.00      86.00     109.00      88.00        1 
              8        109.00      88.00     120.00      90.00        1 



              9        120.00      90.00     240.00      90.00        1 
             10        104.00      86.00     174.00      88.00        2 
             11        174.00      88.00     240.00      88.00        2 
             12         86.50      83.00     240.00      82.00        3 
             13         86.00      75.00     240.00      76.00        5 
             14          0.00      20.00      81.00      22.00        5 
             15         81.00      22.00      83.00      27.00        5 
 
          Default Y-Origin = 0.00(ft) 
 
          Default X-Plus Value = 0.00(ft) 
 
          Default Y-Plus Value = 0.00(ft) 
1 
 
 
         ISOTROPIC SOIL PARAMETERS 
 
 
           5 Type(s) of Soil 
 
 
          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
           No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No. 
 
            1   120.0    120.0     100.0     30.0    0.00       0.0      0 
            2   120.0    120.0     300.0     33.0    0.00       0.0      0 
            3   120.0    120.0    1000.0     33.0    0.00       0.0      0 
            4   125.0    125.0       0.0     40.0    0.00       0.0      0 
            5   120.0    120.0    3500.0     35.0    0.00       0.0      0 
1 
 
 
         BOUNDARY LOAD(S) 
 
              5 Load(s) Specified 
 
 
          Load        X-Left      X-Right     Intensity     Deflection 
           No.         (ft)         (ft)        (psf)          (deg) 
 
 
            1         132.00       140.00        150.0          0.0 
            2         140.10       144.00       2000.0          0.0 
            3         144.10       168.00        500.0          0.0 
            4         168.10       172.00       2000.0          0.0 
            5         172.10       176.00        150.0          0.0 
 
 
          NOTE - Intensity Is Specified As A Uniformly Distributed 
                 Force Acting On A Horizontally Projected Surface. 
 
          Specified Peak Ground Acceleration Coefficient (A) =   0.150(g) 
          Specified Horizontal Earthquake Coefficient (kh) =   0.150(g) 
          Specified Vertical Earthquake Coefficient (kv) =   0.000(g) 
 
          Specified Seismic Pore-Pressure Factor =   0.000 
 
          EARTHQUAKE DATA HAS BEEN SUPPRESSED 
1 
 
 
          A Critical Failure Surface Searching Method, Using A Random  



          Technique For Generating Circular Surfaces, Has Been Specified. 
 
 
         10000 Trial Surfaces Have Been Generated. 
 
 
           100 Surface(s) Initiate(s) From Each Of   100 Points Equally Spaced 
          Along The Ground Surface Between  X =  83.10(ft) 
                                       and  X =  84.90(ft) 
 
 
          Each Surface Terminates Between   X = 100.00(ft) 
                                      and   X = 200.00(ft) 
 
 
          Unless Further Limitations Were Imposed, The Minimum Elevation 
          At Which A Surface Extends Is  Y =      0.00(ft) 
 
 
           5.00(ft) Line Segments Define Each Trial Failure Surface. 
 
 
          Restrictions Have Been Imposed Upon The Angle Of Initiation. 
          The Angle Has Been Restricted Between The Angles Of   5.0 
          And  65.0 deg. 
 
 
 
 
          Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Evaluated. They Are 
          Ordered - Most Critical First. 
 
 
          * * Safety Factors Are Calculated By The Modified Bishop Method * * 
 
 
 
          Total Number of Trial Surfaces Attempted =     0 
 
          Number of Trial Surfaces With Valid FS =    0 
 
 
          Statistical Data On All Valid FS Values: 
             FS Max =   0.000   FS Min = 500.000   FS Ave =  NaN    
             Standard Deviation =    0.000   Coefficient of Variation =  NaN    
% 
 
 
          Failure Surface Specified By 19 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         83.100       27.300 
              2         86.875       30.579 
              3         90.612       33.900 
              4         94.311       37.264 
              5         97.972       40.670 
              6        101.594       44.117 
              7        105.176       47.606 
              8        108.718       51.135 
              9        112.220       54.703 



             10        115.681       58.312 
             11        119.100       61.960 
             12        122.478       65.646 
             13        125.814       69.371 
             14        129.107       73.133 
             15        132.357       76.933 
             16        135.563       80.770 
             17        138.726       84.642 
             18        141.844       88.551 
             19        142.974       90.000 
 
          Circle Center At X =  -202.956 ; Y =   360.445 ; and Radius =   
439.106 
 
 
                 Factor of Safety 
                ***    2.334   *** 
 
 
 
 
               Individual data on the     0  slices 
 
 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
 
 
          Failure Surface Specified By 19 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         83.209       27.627 
              2         86.839       31.066 
              3         90.454       34.520 
              4         94.055       37.989 
              5         97.640       41.475 
              6        101.209       44.976 
              7        104.764       48.492 
              8        108.303       52.024 
              9        111.827       55.571 
             10        115.336       59.133 
             11        118.829       62.711 
             12        122.306       66.303 
             13        125.768       69.911 
             14        129.214       73.534 
             15        132.644       77.172 
             16        136.059       80.824 
             17        139.457       84.492 
             18        142.840       88.174 
             19        144.503       90.000 
 
          Circle Center At X =  -706.598 ; Y =   865.127 ; and Radius =  
1151.173 
 
 
                 Factor of Safety 
                ***    2.337   *** 
 
 



 
1 
 
          Failure Surface Specified By 19 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         83.373       28.118 
              2         87.131       31.416 
              3         90.859       34.748 
              4         94.558       38.112 
              5         98.227       41.508 
              6        101.866       44.937 
              7        105.475       48.398 
              8        109.053       51.891 
              9        112.600       55.415 
             10        116.115       58.970 
             11        119.599       62.557 
             12        123.052       66.174 
             13        126.472       69.821 
             14        129.860       73.498 
             15        133.215       77.205 
             16        136.537       80.942 
             17        139.826       84.708 
             18        143.082       88.502 
             19        144.344       90.000 
 
          Circle Center At X =  -288.122 ; Y =   455.176 ; and Radius =   
566.027 
 
 
                 Factor of Safety 
                ***    2.340   *** 
 
 
 
 
          Failure Surface Specified By 19 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         83.245       27.736 
              2         86.901       31.148 
              3         90.534       34.583 
              4         94.144       38.042 
              5         97.732       41.525 
              6        101.296       45.031 
              7        104.838       48.561 
              8        108.357       52.113 
              9        111.852       55.688 
             10        115.324       59.286 
             11        118.772       62.907 
             12        122.196       66.551 
             13        125.597       70.216 
             14        128.973       73.904 
             15        132.325       77.614 
             16        135.653       81.346 
             17        138.956       85.099 
             18        142.235       88.874 
             19        143.200       90.000 



 
          Circle Center At X =  -436.238 ; Y =   587.996 ; and Radius =   
764.037 
 
 
                 Factor of Safety 
                ***    2.340   *** 
 
 
 
1 
 
          Failure Surface Specified By 19 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         83.173       27.518 
              2         87.049       30.676 
              3         90.877       33.892 
              4         94.656       37.167 
              5         98.383       40.500 
              6        102.060       43.888 
              7        105.684       47.333 
              8        109.255       50.833 
              9        112.772       54.387 
             10        116.234       57.995 
             11        119.640       61.655 
             12        122.990       65.366 
             13        126.283       69.129 
             14        129.518       72.941 
             15        132.694       76.803 
             16        135.811       80.713 
             17        138.867       84.670 
             18        141.863       88.673 
             19        142.825       90.000 
 
          Circle Center At X =  -121.213 ; Y =   282.407 ; and Radius =   
326.714 
 
 
                 Factor of Safety 
                ***    2.341   *** 
 
 
 
 
          Failure Surface Specified By 19 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         83.282       27.845 
              2         86.879       31.318 
              3         90.466       34.802 
              4         94.041       38.297 
              5         97.605       41.804 
              6        101.157       45.322 
              7        104.699       48.852 
              8        108.229       52.393 
              9        111.748       55.945 
             10        115.255       59.509 



             11        118.751       63.084 
             12        122.235       66.670 
             13        125.708       70.267 
             14        129.170       73.875 
             15        132.619       77.494 
             16        136.058       81.124 
             17        139.484       84.766 
             18        142.899       88.418 
             19        144.369       90.000 
 
          Circle Center At X =  -998.960 ; Y =  1152.647 ; and Radius =  
1560.906 
 
 
                 Factor of Safety 
                ***    2.341   *** 
 
 
 
1 
 
          Failure Surface Specified By 19 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         83.173       27.518 
              2         86.876       30.878 
              3         90.548       34.271 
              4         94.189       37.698 
              5         97.797       41.159 
              6        101.374       44.653 
              7        104.918       48.180 
              8        108.429       51.740 
              9        111.908       55.331 
             10        115.353       58.955 
             11        118.764       62.611 
             12        122.142       66.298 
             13        125.485       70.016 
             14        128.793       73.764 
             15        132.067       77.543 
             16        135.306       81.353 
             17        138.510       85.191 
             18        141.678       89.060 
             19        142.433       90.000 
 
          Circle Center At X =  -278.465 ; Y =   429.890 ; and Radius =   
541.004 
 
 
                 Factor of Safety 
                ***    2.343   *** 
 
 
 
 
          Failure Surface Specified By 19 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         83.227       27.682 



              2         86.838       31.141 
              3         90.429       34.619 
              4         94.002       38.117 
              5         97.556       41.634 
              6        101.091       45.170 
              7        104.607       48.725 
              8        108.104       52.299 
              9        111.582       55.891 
             10        115.040       59.502 
             11        118.479       63.132 
             12        121.898       66.780 
             13        125.298       70.447 
             14        128.678       74.131 
             15        132.037       77.834 
             16        135.377       81.555 
             17        138.697       85.294 
             18        141.997       89.050 
             19        142.822       90.000 
 
          Circle Center At X =  -558.353 ; Y =   700.920 ; and Radius =   
929.987 
 
 
                 Factor of Safety 
                ***    2.344   *** 
 
 
 
1 
 
          Failure Surface Specified By 19 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         83.300       27.900 
              2         87.257       30.956 
              3         91.165       34.076 
              4         95.021       37.258 
              5         98.826       40.502 
              6        102.577       43.808 
              7        106.275       47.173 
              8        109.918       50.598 
              9        113.505       54.081 
             10        117.035       57.622 
             11        120.508       61.220 
             12        123.921       64.873 
             13        127.276       68.581 
             14        130.570       72.342 
             15        133.802       76.157 
             16        136.973       80.023 
             17        140.081       83.940 
             18        143.125       87.906 
             19        144.678       90.000 
 
          Circle Center At X =  -103.747 ; Y =   274.206 ; and Radius =   
309.279 
 
 
                 Factor of Safety 
                ***    2.345   *** 
 
 



 
 
          Failure Surface Specified By 19 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         83.300       27.900 
              2         87.288       30.916 
              3         91.222       34.001 
              4         95.101       37.156 
              5         98.924       40.379 
              6        102.689       43.669 
              7        106.396       47.025 
              8        110.042       50.446 
              9        113.628       53.931 
             10        117.151       57.479 
             11        120.611       61.088 
             12        124.007       64.758 
             13        127.337       68.488 
             14        130.601       72.276 
             15        133.797       76.121 
             16        136.925       80.021 
             17        139.983       83.977 
             18        142.971       87.986 
             19        144.418       90.000 
 
          Circle Center At X =   -85.295 ; Y =   255.004 ; and Radius =   
282.844 
 
 
                 Factor of Safety 
                ***    2.345   *** 
 
 
 
 
 
                    **** END OF GSTABL7 OUTPUT **** 



PROFIL  C:\Project Files\2900-2999\2918 - 5228 Chelesea Street\2918 section - 
static-upper.in Version G7v2.005.2 [GSTABL72.EXE]  
e 
PR NO. 2918 - 5228 Chelsea Street       Section 1 - Static -upper 
15 9  
0. 20. 83. 27. 4  
83. 27. 85. 33. 5  
85. 33. 85.5 72. 5  
85.5 72. 86. 75. 5  
86. 75. 86.5 83. 3  
86.5 83. 104. 86. 2  
104. 86. 109. 88. 1  
109. 88. 120. 90. 1  
120. 90. 240. 90. 1  
104. 86. 174. 88. 2  
174. 88. 240. 88. 2  
86.5 83. 240. 82. 3  
86. 75. 240. 76. 5  
0. 20. 81. 22. 5  
81. 22. 83. 27. 5  
0. 0. 0.  
SOIL  Fill    Terrace TMsc    Cobble  TMss     
5  
120. 120. 100. 30. 0. 0. 0  
120. 120. 300. 33. 0. 0. 0  
120. 120. 1000. 33. 0. 0. 0  
125. 125. 0. 40. 0. 0. 0  
120. 120. 3500. 35. 0. 0. 0  
LOADS  
5  
132. 140. 150. 0.  
140.1 144. 2000. 0.  
144.1 168. 500. 0.  
168.1 172. 2000. 0.  
172.1 176. 150. 0.  
EQUAKE 
0.15 0.15 0.0 0. 1  
EQUAKE 
0. 
CIRCL2 
50 50  
85.02 85.49 100. 200.  
0. 2. 60. 2.  



                                          ***  GSTABL7  *** 
 
                       ** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE ** 
 
             ** Original Version 1.0, January 1996; Current Ver. 2.005.2A, July 
2012 ** 
                         (All Rights Reserved-Unauthorized Use Prohibited) 
 
 
          
*******************************************************************************
** 
                              SLOPE STABILITY ANALYSIS SYSTEM 
                 Modified Bishop, Simplified Janbu, or GLE Method of Slices. 
                 (Includes Spencer & Morgenstern-Price Type Analysis) 
                 Including Pier/Pile, Reinforcement, Soil Nail, Tieback, 
                 Nonlinear Undrained Shear Strength, Curved Phi Envelope, 
                 Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
                 Surfaces, Pseudo-Static & Newmark Earthquake, and Applied 
Forces. 
          
*******************************************************************************
** 
 
 
          Analysis Run Date:        7/17/2016                           
          Time of Run:              02:11PM         
          Run By:                   Username                                               
          Input Data Filename:      C:\Project Files\2900-2999\2918 - 5228 
Chelesea Street\2918 section - static-upper.in                                             
          Output Filename:          C:\Project Files\2900-2999\2918 - 5228 
Chelesea Street\2918 section - static-upper.OUT                                            
          Unit System:              English 
 
          Plotted Output Filename:  C:\Project Files\2900-2999\2918 - 5228 
Chelesea Street\2918 section - static-upper.PLT                                            
 
 
 
 
 
          PROBLEM DESCRIPTION:  PR NO. 2918 - 5228 Chelsea Street        
                                Section 1 - Static -upper                
 
 
 
 
          BOUNDARY COORDINATES 
 
              9 Top   Boundaries 
             15 Total Boundaries 
 
 
          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
             No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
 
              1          0.00      20.00      83.00      27.00        4 
              2         83.00      27.00      85.00      33.00        5 
              3         85.00      33.00      85.50      72.00        5 
              4         85.50      72.00      86.00      75.00        5 
              5         86.00      75.00      86.50      83.00        3 
              6         86.50      83.00     104.00      86.00        2 
              7        104.00      86.00     109.00      88.00        1 
              8        109.00      88.00     120.00      90.00        1 



              9        120.00      90.00     240.00      90.00        1 
             10        104.00      86.00     174.00      88.00        2 
             11        174.00      88.00     240.00      88.00        2 
             12         86.50      83.00     240.00      82.00        3 
             13         86.00      75.00     240.00      76.00        5 
             14          0.00      20.00      81.00      22.00        5 
             15         81.00      22.00      83.00      27.00        5 
 
          Default Y-Origin = 0.00(ft) 
 
          Default X-Plus Value = 0.00(ft) 
 
          Default Y-Plus Value = 0.00(ft) 
1 
 
 
         ISOTROPIC SOIL PARAMETERS 
 
 
           5 Type(s) of Soil 
 
 
          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
           No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No. 
 
            1   120.0    120.0     100.0     30.0    0.00       0.0      0 
            2   120.0    120.0     300.0     33.0    0.00       0.0      0 
            3   120.0    120.0    1000.0     33.0    0.00       0.0      0 
            4   125.0    125.0       0.0     40.0    0.00       0.0      0 
            5   120.0    120.0    3500.0     35.0    0.00       0.0      0 
1 
 
 
         BOUNDARY LOAD(S) 
 
              5 Load(s) Specified 
 
 
          Load        X-Left      X-Right     Intensity     Deflection 
           No.         (ft)         (ft)        (psf)          (deg) 
 
 
            1         132.00       140.00        150.0          0.0 
            2         140.10       144.00       2000.0          0.0 
            3         144.10       168.00        500.0          0.0 
            4         168.10       172.00       2000.0          0.0 
            5         172.10       176.00        150.0          0.0 
 
 
          NOTE - Intensity Is Specified As A Uniformly Distributed 
                 Force Acting On A Horizontally Projected Surface. 
 
          Specified Peak Ground Acceleration Coefficient (A) =   0.150(g) 
          Specified Horizontal Earthquake Coefficient (kh) =   0.150(g) 
          Specified Vertical Earthquake Coefficient (kv) =   0.000(g) 
 
          Specified Seismic Pore-Pressure Factor =   0.000 
 
          EARTHQUAKE DATA HAS BEEN SUPPRESSED 
1 
 
 
          A Critical Failure Surface Searching Method, Using A Random  



          Technique For Generating Circular Surfaces, Has Been Specified. 
 
 
          2500 Trial Surfaces Have Been Generated. 
 
 
            50 Surface(s) Initiate(s) From Each Of    50 Points Equally Spaced 
          Along The Ground Surface Between  X =  85.02(ft) 
                                       and  X =  85.49(ft) 
 
 
          Each Surface Terminates Between   X = 100.00(ft) 
                                      and   X = 200.00(ft) 
 
 
          Unless Further Limitations Were Imposed, The Minimum Elevation 
          At Which A Surface Extends Is  Y =      0.00(ft) 
 
 
           2.00(ft) Line Segments Define Each Trial Failure Surface. 
 
 
          Restrictions Have Been Imposed Upon The Angle Of Initiation. 
          The Angle Has Been Restricted Between The Angles Of   2.0 
          And  60.0 deg. 
 
 
 
 
          Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Evaluated. They Are 
          Ordered - Most Critical First. 
 
 
          * * Safety Factors Are Calculated By The Modified Bishop Method * * 
 
 
 
          Total Number of Trial Surfaces Attempted =  2500 
 
          Number of Trial Surfaces With Valid FS = 2500 
 
 
          Statistical Data On All Valid FS Values: 
             FS Max =  12.374   FS Min =   2.474   FS Ave =   4.553 
             Standard Deviation =    1.414   Coefficient of Variation =   31.05 
% 
 
 
          Failure Surface Specified By 36 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         85.030       35.308 
              2         86.452       36.714 
              3         87.861       38.133 
              4         89.258       39.565 
              5         90.642       41.009 
              6         92.013       42.465 
              7         93.370       43.933 
              8         94.715       45.413 
              9         96.047       46.906 



             10         97.365       48.410 
             11         98.670       49.926 
             12         99.961       51.453 
             13        101.238       52.992 
             14        102.502       54.543 
             15        103.751       56.104 
             16        104.987       57.676 
             17        106.209       59.260 
             18        107.416       60.854 
             19        108.610       62.459 
             20        109.788       64.075 
             21        110.953       65.701 
             22        112.103       67.337 
             23        113.238       68.984 
             24        114.358       70.641 
             25        115.464       72.307 
             26        116.555       73.984 
             27        117.631       75.670 
             28        118.691       77.365 
             29        119.737       79.070 
             30        120.767       80.785 
             31        121.782       82.508 
             32        122.781       84.240 
             33        123.765       85.981 
             34        124.734       87.731 
             35        125.687       89.490 
             36        125.957       90.000 
 
          Circle Center At X =   -71.847 ; Y =   195.363 ; and Radius =   
224.115 
 
 
                 Factor of Safety 
                ***    2.474   *** 
 
 
 
 
               Individual data on the    44  slices 
 
 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
 
   1      0.5    1022.5     0.0     0.0       0.      0.     0.0     0.0      
0.0 
   2      0.5    2248.8     0.0     0.0       0.      0.     0.0     0.0      
0.0 
   3      0.5    2282.8     0.0     0.0       0.      0.     0.0     0.0      
0.0 
   4      0.0     266.4     0.0     0.0       0.      0.     0.0     0.0      
0.0 
   5      1.4    7458.8     0.0     0.0       0.      0.     0.0     0.0      
0.0 
   6      1.4    7459.1     0.0     0.0       0.      0.     0.0     0.0      
0.0 
   7      1.4    7191.5     0.0     0.0       0.      0.     0.0     0.0      
0.0 
   8      1.4    6924.5     0.0     0.0       0.      0.     0.0     0.0      
0.0 
   9      1.4    6658.5     0.0     0.0       0.      0.     0.0     0.0      
0.0 



  10      1.3    6393.4     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  11      1.3    6129.6     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  12      1.3    5867.0     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  13      1.3    5605.8     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  14      1.3    5346.2     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  15      1.3    5088.3     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  16      1.3    4832.2     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  17      1.2    4578.1     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  18      0.2     886.6     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  19      1.0    3452.9     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  20      1.2    4129.9     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  21      1.2    3922.2     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  22      1.2    3715.5     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  23      0.4    1180.4     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  24      0.8    2321.6     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  25      1.2    3264.2     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  26      1.1    3027.4     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  27      1.1    2793.5     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  28      1.1    2562.8     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  29      1.1    2335.3     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  30      1.1    2111.1     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  31      0.8    1386.9     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  32      0.3     503.6     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  33      1.1    1673.5     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  34      1.0    1460.3     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  35      0.3     337.5     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  36      0.8     907.0     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  37      1.0    1017.4     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  38      0.2     133.2     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  39      0.8     661.5     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  40      1.0     577.3     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  41      0.3     146.5     0.0     0.0       0.      0.     0.0     0.0      
0.0 



  42      0.6     218.8     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  43      1.0     158.9     0.0     0.0       0.      0.     0.0     0.0      
0.0 
  44      0.3       8.3     0.0     0.0       0.      0.     0.0     0.0      
0.0 
 
          Failure Surface Specified By 35 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         85.020       34.560 
              2         86.496       35.910 
              3         87.949       37.284 
              4         89.379       38.682 
              5         90.786       40.103 
              6         92.169       41.548 
              7         93.528       43.015 
              8         94.863       44.505 
              9         96.173       46.016 
             10         97.458       47.549 
             11         98.717       49.103 
             12         99.950       50.677 
             13        101.157       52.272 
             14        102.338       53.886 
             15        103.491       55.520 
             16        104.618       57.172 
             17        105.717       58.843 
             18        106.788       60.532 
             19        107.832       62.239 
             20        108.847       63.962 
             21        109.833       65.702 
             22        110.790       67.458 
             23        111.718       69.229 
             24        112.617       71.016 
             25        113.486       72.817 
             26        114.325       74.633 
             27        115.134       76.462 
             28        115.913       78.304 
             29        116.661       80.159 
             30        117.379       82.026 
             31        118.065       83.904 
             32        118.720       85.794 
             33        119.344       87.694 
             34        119.937       89.604 
             35        120.052       90.000 
 
          Circle Center At X =     4.119 ; Y =   124.474 ; and Radius =   
120.953 
 
 
                 Factor of Safety 
                ***    2.478   *** 
 
 
 
1 
 
          Failure Surface Specified By 35 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 



             No.        (ft)        (ft) 
 
              1         85.020       34.560 
              2         86.614       35.768 
              3         88.182       37.009 
              4         89.726       38.281 
              5         91.243       39.584 
              6         92.733       40.918 
              7         94.196       42.281 
              8         95.631       43.674 
              9         97.038       45.096 
             10         98.415       46.546 
             11         99.763       48.024 
             12        101.080       49.529 
             13        102.367       51.060 
             14        103.622       52.617 
             15        104.846       54.199 
             16        106.037       55.806 
             17        107.195       57.437 
             18        108.320       59.090 
             19        109.411       60.766 
             20        110.468       62.464 
             21        111.490       64.183 
             22        112.477       65.923 
             23        113.429       67.682 
             24        114.345       69.460 
             25        115.224       71.256 
             26        116.067       73.070 
             27        116.873       74.900 
             28        117.642       76.747 
             29        118.373       78.608 
             30        119.066       80.484 
             31        119.721       82.374 
             32        120.337       84.277 
             33        120.915       86.191 
             34        121.453       88.117 
             35        121.939       90.000 
 
          Circle Center At X =    26.257 ; Y =   113.705 ; and Radius =    
98.575 
 
 
                 Factor of Safety 
                ***    2.490   *** 
 
 
 
 
          Failure Surface Specified By 40 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         85.020       34.560 
              2         86.528       35.874 
              3         88.030       37.194 
              4         89.526       38.522 
              5         91.016       39.856 
              6         92.499       41.197 
              7         93.977       42.545 
              8         95.449       43.899 
              9         96.915       45.260 
             10         98.374       46.627 



             11         99.828       48.001 
             12        101.275       49.382 
             13        102.716       50.769 
             14        104.150       52.162 
             15        105.578       53.562 
             16        107.000       54.969 
             17        108.416       56.381 
             18        109.825       57.800 
             19        111.228       59.226 
             20        112.625       60.658 
             21        114.015       62.096 
             22        115.398       63.540 
             23        116.775       64.991 
             24        118.145       66.447 
             25        119.509       67.910 
             26        120.866       69.379 
             27        122.217       70.854 
             28        123.561       72.336 
             29        124.898       73.823 
             30        126.229       75.316 
             31        127.552       76.815 
             32        128.869       78.320 
             33        130.180       79.831 
             34        131.483       81.348 
             35        132.780       82.871 
             36        134.069       84.400 
             37        135.352       85.934 
             38        136.628       87.474 
             39        137.897       89.020 
             40        138.693       90.000 
 
          Circle Center At X =  -205.754 ; Y =   369.769 ; and Radius =   
443.751 
 
 
                 Factor of Safety 
                ***    2.495   *** 
 
 
 
1 
 
          Failure Surface Specified By 38 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         85.030       35.308 
              2         86.405       36.760 
              3         87.779       38.213 
              4         89.151       39.668 
              5         90.522       41.124 
              6         91.891       42.582 
              7         93.259       44.042 
              8         94.625       45.502 
              9         95.989       46.965 
             10         97.352       48.428 
             11         98.714       49.894 
             12        100.073       51.360 
             13        101.431       52.828 
             14        102.788       54.298 
             15        104.143       55.769 
             16        105.496       57.242 



             17        106.848       58.715 
             18        108.198       60.191 
             19        109.547       61.668 
             20        110.894       63.146 
             21        112.240       64.626 
             22        113.583       66.107 
             23        114.926       67.590 
             24        116.266       69.074 
             25        117.605       70.560 
             26        118.943       72.047 
             27        120.279       73.535 
             28        121.613       75.025 
             29        122.945       76.516 
             30        124.276       78.009 
             31        125.606       79.503 
             32        126.934       80.999 
             33        128.260       82.496 
             34        129.584       83.995 
             35        130.907       85.495 
             36        132.229       86.996 
             37        133.548       88.499 
             38        134.864       90.000 
 
          Circle Center At X = -1260.475 ; Y =  1311.342 ; and Radius =  
1854.359 
 
 
                 Factor of Safety 
                ***    2.498   *** 
 
 
 
 
          Failure Surface Specified By 41 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         85.020       34.560 
              2         86.599       35.787 
              3         88.172       37.023 
              4         89.736       38.269 
              5         91.294       39.523 
              6         92.843       40.788 
              7         94.386       42.061 
              8         95.920       43.343 
              9         97.447       44.635 
             10         98.967       45.936 
             11        100.478       47.246 
             12        101.982       48.564 
             13        103.477       49.892 
             14        104.965       51.229 
             15        106.445       52.574 
             16        107.917       53.928 
             17        109.381       55.291 
             18        110.836       56.663 
             19        112.283       58.043 
             20        113.723       59.432 
             21        115.153       60.829 
             22        116.576       62.235 
             23        117.990       63.650 
             24        119.396       65.072 
             25        120.793       66.503 



             26        122.181       67.943 
             27        123.561       69.391 
             28        124.933       70.846 
             29        126.295       72.310 
             30        127.649       73.782 
             31        128.994       75.263 
             32        130.330       76.751 
             33        131.658       78.247 
             34        132.976       79.751 
             35        134.286       81.262 
             36        135.586       82.782 
             37        136.877       84.309 
             38        138.159       85.844 
             39        139.433       87.387 
             40        140.696       88.937 
             41        141.553       90.000 
 
          Circle Center At X =  -120.149 ; Y =   300.324 ; and Radius =   
335.746 
 
 
                 Factor of Safety 
                ***    2.499   *** 
 
 
 
1 
 
          Failure Surface Specified By 36 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         85.020       34.560 
              2         86.644       35.727 
              3         88.244       36.927 
              4         89.817       38.162 
              5         91.364       39.429 
              6         92.884       40.729 
              7         94.377       42.061 
              8         95.840       43.424 
              9         97.275       44.817 
             10         98.680       46.241 
             11        100.054       47.694 
             12        101.397       49.176 
             13        102.709       50.685 
             14        103.989       52.223 
             15        105.235       53.786 
             16        106.449       55.376 
             17        107.628       56.991 
             18        108.773       58.631 
             19        109.883       60.295 
             20        110.958       61.982 
             21        111.997       63.691 
             22        112.999       65.421 
             23        113.965       67.173 
             24        114.894       68.944 
             25        115.784       70.735 
             26        116.637       72.544 
             27        117.451       74.371 
             28        118.227       76.214 
             29        118.963       78.074 
             30        119.660       79.948 



             31        120.317       81.837 
             32        120.934       83.740 
             33        121.511       85.655 
             34        122.047       87.582 
             35        122.542       89.519 
             36        122.654       90.000 
 
          Circle Center At X =    30.669 ; Y =   111.948 ; and Radius =    
94.567 
 
 
                 Factor of Safety 
                ***    2.499   *** 
 
 
 
 
          Failure Surface Specified By 35 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         85.039       36.056 
              2         86.508       37.413 
              3         87.962       38.787 
              4         89.399       40.177 
              5         90.821       41.583 
              6         92.228       43.006 
              7         93.617       44.444 
              8         94.991       45.898 
              9         96.348       47.367 
             10         97.688       48.852 
             11         99.011       50.351 
             12        100.318       51.866 
             13        101.607       53.395 
             14        102.878       54.939 
             15        104.132       56.497 
             16        105.369       58.069 
             17        106.587       59.654 
             18        107.788       61.254 
             19        108.970       62.867 
             20        110.134       64.494 
             21        111.279       66.133 
             22        112.406       67.785 
             23        113.514       69.450 
             24        114.604       71.128 
             25        115.674       72.817 
             26        116.725       74.519 
             27        117.756       76.232 
             28        118.768       77.957 
             29        119.761       79.694 
             30        120.734       81.441 
             31        121.687       83.200 
             32        122.620       84.969 
             33        123.533       86.748 
             34        124.426       88.538 
             35        125.135       90.000 
 
          Circle Center At X =   -34.150 ; Y =   166.525 ; and Radius =   
176.715 
 
 
                 Factor of Safety 



                ***    2.502   *** 
 
 
 
1 
 
          Failure Surface Specified By 40 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         85.020       34.560 
              2         86.556       35.841 
              3         88.085       37.130 
              4         89.607       38.427 
              5         91.122       39.733 
              6         92.630       41.047 
              7         94.130       42.370 
              8         95.623       43.700 
              9         97.109       45.039 
             10         98.588       46.385 
             11        100.059       47.740 
             12        101.523       49.103 
             13        102.980       50.473 
             14        104.429       51.852 
             15        105.870       53.239 
             16        107.304       54.633 
             17        108.730       56.035 
             18        110.149       57.445 
             19        111.559       58.862 
             20        112.962       60.288 
             21        114.358       61.721 
             22        115.745       63.161 
             23        117.125       64.609 
             24        118.496       66.065 
             25        119.860       67.528 
             26        121.216       68.998 
             27        122.563       70.476 
             28        123.903       71.961 
             29        125.234       73.453 
             30        126.558       74.953 
             31        127.873       76.460 
             32        129.180       77.974 
             33        130.478       79.495 
             34        131.768       81.023 
             35        133.050       82.558 
             36        134.324       84.101 
             37        135.589       85.650 
             38        136.845       87.206 
             39        138.093       88.768 
             40        139.066       90.000 
 
          Circle Center At X =  -148.982 ; Y =   316.741 ; and Radius =   
366.584 
 
 
                 Factor of Safety 
                ***    2.502   *** 
 
 
 
 
          Failure Surface Specified By 36 Coordinate Points 



 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         85.039       36.056 
              2         86.553       37.363 
              3         88.052       38.687 
              4         89.537       40.026 
              5         91.008       41.382 
              6         92.463       42.754 
              7         93.904       44.141 
              8         95.330       45.543 
              9         96.740       46.962 
             10         98.135       48.395 
             11         99.514       49.843 
             12        100.877       51.306 
             13        102.225       52.784 
             14        103.556       54.277 
             15        104.872       55.783 
             16        106.171       57.304 
             17        107.453       58.839 
             18        108.718       60.388 
             19        109.967       61.950 
             20        111.199       63.526 
             21        112.414       65.115 
             22        113.611       66.717 
             23        114.791       68.331 
             24        115.953       69.959 
             25        117.098       71.599 
             26        118.225       73.251 
             27        119.334       74.916 
             28        120.424       76.592 
             29        121.497       78.280 
             30        122.551       79.980 
             31        123.587       81.691 
             32        124.604       83.413 
             33        125.602       85.146 
             34        126.582       86.889 
             35        127.543       88.644 
             36        128.267       90.000 
 
          Circle Center At X =   -34.860 ; Y =   176.427 ; and Radius =   
184.607 
 
 
                 Factor of Safety 
                ***    2.506   *** 
 
 
 
 
 
                    **** END OF GSTABL7 OUTPUT **** 
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Mr. Alex Llerandi 
CALIFORNIA COASTAL COMMISSION 
7575 Metropolitan Drive, Suite 103 
San Diego, California 92108 
 
 
RESPONSE TO COASTAL COMMISSION 
REVIEW COMMENTS 
5228 CHELSEA DRIVE 
LA JOLLA, CALIFORNIA 
 
 
Dear Mr. Llerandi: 
 
TerraCosta Consulting Group, Inc. (TerraCosta) is responding to your October 21, 2016, 
email requesting additional information specific to the soil strength parameters cited in 
our July 19, 2016, Geotechnical Investigation and Bluff Stability Study report for the 
subject property.  For completeness of the record, and as indicated in your October 21 
email, previous concerns regarding the location of the bluff edge and the effects of sea 
level rise have been adequately addressed, with the only item remaining being Item 2, 
specifically “Soil strength parameter: The study cited from which soil strengths were 
derived is from a project almost 20 miles away with very different geologic conditions.  
The soil strength parameters derived there are not transferrable to this site.  Thus, the 
soil strength parameters in the original report remain unsupported.” 

In response to these concerns, on October 24, 2016, we spoke with Dr. Mark Johnsson, 
the Coastal Commission’s Staff Geologist, about the Mt. Soledad Formation and its 
relatively limited exposures along the San Diego County coastline limited to the area 
between Tourmaline Park and just south of Sea Ridge Drive, a distance of no more than 
1,300 feet.  Actually, the northern extent of the exposed Mt. Soledad Formation is a 
mapped fault previously reported in the California Division of Mines and Geology 
Bulletin 200 – Geology of the San Diego Metropolitan Area, California, published in 
1975.  In Figure 1, we have reproduced a portion of the City of San Diego April 3, 2008, 
Seismic Safety Study – Geologic Hazards and Faults, which shows the unnamed fault 
located about 280 feet northwest of the subject property.  Bulletin 200 also provides an 
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excellent description of both the Cabrillo Formation exposed to the north of the fault, 
along with the Mt. Soledad Formation exposed to the south of the fault, with Figure 2 
showing the actual unconformity between the Mt. Soledad and Cabrillo Formations 
reproduced from Bulletin 200.  For completeness of the record, in Appendix A, we have 
provided copies of Pages 15 and 16 of Bulletin 200, which describe these two geologic 
units, with the Cretaceous-age Cabrillo Formation being approximately 66.4 million 
years old and the Eocene-age Mt. Soledad Formation being approximately 57.8 million 
years old.  The geologic time scale is provided by the Geological Society of America. 

In our discussions with Dr. Johnsson on October 24, he indicated that the approximately 
800-foot offset in the shoreline might be the result of changes in geologic stratigraphy, 
and specifically the result of differential erosion rates between the Cretaceous Cabrillo 
Formation and the Eocene Mt. Soledad Formation.  Dr. Mark Johnsson volunteered that 
this opinion was based on discussions with the San Diego City Geologist, Mr. Jim Quinn, 
and I indicated that I would contact Mr. Quinn to independently confirm Mr. Quinn’s 
opinion regarding this 800-foot offset in the La Jolla shoreline. 

In subsequent discussions with Mr. Quinn, he indicated that he did not offer to anyone 
that the 800-foot offset in the shoreline was a result of differential erosion between the 
Cabrillo and Mt. Soledad Formations, and then offered that the photograph contained in 
Bulletin 200 (Figure 2, attached) actually shows the unconformity between the geologic 
units, with no erosion offset between the Cretaceous Cabrillo Formation and the Eocene 
Mt. Soledad Formation.  If, for some reason, Dr. Johnsson would like to discuss this 
further with Mr. Quinn, he can be reached at (619) 446-5334. 

In our discussions with Dr. Johnsson, he indicated that some testing on the Mt. Soledad 
Formation would be very helpful.  Prior to embarking upon an expensive drilling and 
testing program, we performed additional research and found a geotechnical report dated 
May 26, 2016, for a proposed new single-family residence located at 5220 Chelsea Drive, 
the adjacent lot to the southeast, prepared by Christian Wheeler Engineering (CWE).  A 
copy of that report is provided in Appendix B.  Notably, CWE obtained a chunk sample 
of the Mt. Soledad Formation from the cobble beach below the subject property, took the 
chuck to the lab and carved samples, on which they performed direct shear testing, 
specifically Plate No. 26 of their attached report, with the reported angle of internal 
friction being 38 degrees and a cohesion intercept of 1,500 psf. 
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We discussed with Dr. Johnsson the importance of obtaining unweathered soft rock 
samples to obtain unweathered specimens for strength testing, with the weathering 
process typically substantially degrading the unweathered strength of most geologic 
units.  In San Diego, the Eocene Ardath Shale is particularly susceptible to strength 
degradation from weathering, resulting in considerable construction defect litigation 
resulting associated with substantial changes in engineering properties from the 
unweathered state to its highly weathered state. 

In Appendix C, we have provided an April 1980 Federal Highway Administration report 
(FHWA-TS-80-219) titled, “Design and Construction of Shale Embankments: 
Summary,” which discusses the importance of good quality core borings to obtain 
unweathered samples for subsequent evaluation in susceptibility of soil degradation.  
While the majority of the report is more specific to fill performance, for which we have 
considerable data on the substantial loss of soil strength in the Ardath Shale due to 
weathering, the fact remains that testing on a loose chunk sample of Mt. Soledad 
Formation taken from within the surf zone and likely exposed to possibly years of 
weathering, would underestimate the actual unweathered soil strength of this geologic 
unit previously estimated and reported in our July 19, 2016, geotechnical report. 

Given the soil strengths reported by CWE for the adjacent parcel to the south, we 
conducted additional stability analyses on the same geologic section reported in our July 
19, 2016, report, with the factor of safety, using weathered soil strengths, being 1.39.  By 
increasing the cohesion intercept by 250 psf, the resulting factor of safety is above 1.5.  
Recognizing that soil strength can be mathematically described as C + σ tan φ, where σ  
would be the average overburden pressure, when using a friction angle of 38 degrees and 
a cohesion intercept of 1,500 psf and 40 feet of overburden (considered representative of 
the mid section of the slope stability profile), the available soil strength would be 5,406 
psf.  By increasing the cohesion intercept to 1,750 psf, the available soil strength 
becomes 5,656 psf, with the 5 percent increase in soil strength increasing the factor of 
safety to in excess of 1.5.  Copies of our stability analyses are provided in Appendix D. 

Given the preceding, and as we discussed with Dr. Johnsson, we remain of the opinion 
that if we spent the money, we would still find unweathered soil strengths well in excess 
of the values reported by CWE on their weathered chunk sample, and more along the 
lines of the Eocene sediments of the younger Santiago Formation tested and reported in 
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our July 2016 geotechnical report.  As we discussed with Dr. Johnsson, if necessary, we 
will conduct the expensive core boring and additional strength testing.  However, we 
remain confident that given the totality of all of the data, the opinions, conclusions, and 
recommendations contained in our July 2016 report are still appropriate.  Moreover, the 
developer notes that their City Permit will not allow the construction of future shoreline 
stabilization measures with the currently proposed 25-foot bluff-top setback, and as a 
result, question the need for yet additional and costly confirmation testing. 

We trust this adequately addresses your concerns regarding the soil strength of the Mt. 
Soledad Formation.  If you have any questions or require additional information, please 
give us a call. 

Very truly yours, 
 
TERRACOSTA CONSULTING GROUP, INC. 
 
 
    
Walter F. Crampton, Principal Engineer Gregory A. Spaulding, Project Geologist 
R.C.E. 23792, R.G.E. 245 C.E.G. 1863, C.H.G. 351, R.G. 5892 

WFC/GAS/jg 
Attachments 

cc: David Lessnick, D. Marin Development 
 Chandra Slaven, Blue Heron 
 Claude Anthony Marengo, Magengo Morton Architects 
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Project No. 2918 
September 22, 2016 
 
 
 
Mr. David M. Lessnick 
D. MARIN DEVELOPMENT 
1900 Western Avenue 
Las Vegas, Nevada 89102 
 
 
RESPONSE TO CITY REVIEW COMMENTS 
CYCLE TYPE 2 LDR-GEOLOGY 
5228 CHELSEA DRIVE 
LA JOLLA, CALIFORNIA 
 
CITY OF SAN DIEGO PROJECT NO. 502954 
REFERENCE L64A-0038 
 
 
Dear Mr. Lessnick: 
 
TerraCosta Consulting Group, Inc. (TerraCosta) is responding to the City of San Diego’s 
review comments from Cycle 2 LDR-Geology dated September 15, 2016.  For 
completeness of the record, we have restated the original comments in italics, followed 
by our response.  Only those items requiring responses have been included. 

LDR – GEOLOGY (Jacobe Washburn) 

Issue No. 2:  Submit an addendum geotechnical report or update letter that specifically 
addresses the proposed development for the purposes of environmental review and the 
following: 

Issue No. 3:  Update the geologic map (Figure 2) to clearly delineate the 1.5 factor-of-
safety line determined via slope stability analyses with respect to the coastal bluff, the 
location of geologic cross sections, and the geologic structure. 

Response:  As indicated from the topography shown on the Site Plan (Figure 2 of our 
July 19, 2016, report), the section selected for analysis is the most critical, as it is near-
vertical as shown in cross section on Figure 3 of our report and in our summary stability 
analyses, with the first summary printout for static conditions having a factor of safety of 
2.334.  The slope stability summary graphic has been reproduced below (Figure 1) to 



Mr. David M. Lessnick September 22, 2016 
Project No. 2918   Page 2 
 
 
 

N:\29\2918\2918 TCG Letters\2918 L02 Response to City Review Comments.doc 

facilitate review.  As indicated on Figure 1, the two red circles on the bluff top (the first 
located approximately 14 feet back from the top of the bluff, and the second located 
approximately 112 feet back from the top of the bluff) represent the computational 
calculation boundary limits, within which all sample calculations are run.  As indicated 
below, the minimum factor of safety for this slope is 2.334, and thus there is no location 
on the face of the bluff with a factor of safety at or below 1.5.  Therefore, and given the 
California Building Code and the City of San Diego’s Municipal Code requirements for 
all engineered structures to be located landward of that line delineating the 1.5 factor of 
safety atop the coastal bluff, and given the site geology, there is no 1.5 factor of safety 
bluff-top setback requirement, with the controlling setback requirement being the 25-foot 
coastal bluff edge setback. 

 

Figure 1.  Critical static slope stability analysis, reproduced from Appendix C of our July 
2016 geotechnical report. 
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Issue No. 4:  Three cross sections are typical for coastal bluff properties.  The cross 
sections are typically located at the property lines and one intermediate cross section 
aligned orthogonal to the bluff edge.  Show the distribution of geologic units, depict 
geologic structure, and delineate the location of the static 1.5 factor-of-safety line with 
respect to the coastal bluff on the cross sections. 

Response:  See our response to Issue No. 3.  The preparation of additional cross sections 
located at the northern and southern property lines would result in more gentle slope 
inclinations and even higher factors of safety.  It was for this reason that we did not 
prepare additional geologic cross sections and remain of the opinion that Cross Section 1 
as shown on Figure 3 of our July 2016 report adequately characterizes both the geology 
and stability of the coastal bluff. 

Issue No. 5:  The project's geotechnical consultant should clarify the methods used to 
determine to location of the coastal bluff edge for the site.  Clarify why, for example, the 
coastal bluff edge was not identified at the 70-foot elevation contour.  Also, clarify if a 
gully is present onsite that has been filled during previous grading activities. 

Response:  The coastal bluff edge was determined by the undersigned Project Geologist 
based on field mapping augmented by the results of our field investigation, which 
included the excavation of three 6-inch-diameter hollow-stem auger borings, the results 
of which are described in our July 2016 report for the subject property.  Given the 
reviewer’s question pertaining to the 70-foot elevation contour, it might be appropriate to 
first define the coastal bluff edge.  We have provided below the California Coastal 
Commission definition, the City definition, and what we have developed as a geologic 
definition, also acknowledged by Coastal Commission Staff as a proper characterization 
of the coastal bluff. 

Coastal Commission Definition 
A bluff or cliff is a scarp or steep face of rock, decomposed rock, sediment or soil 
resulting from erosion, faulting, folding or excavation of the land mass.  The cliff or bluff 
may be simple planar or curved surface, or it may be steplike in section.  For the 
purposes of this guideline, “cliff” or “bluff” is limited to those features having vertical relief 
of ten feet or more, and “seacliff” is a cliff whose toe is or may be subject to marine 
erosion.  “Bluff edge” or “cliff edge” is the upper termination of a bluff, cliff or seacliff.  
When the top edge of the cliff is rounded away from the face of the cliff as a result of 
erosional processes related to the presence of the steep cliff face, the edge shall be 
defined as that point nearest the cliff beyond which the downward gradient of the land 
surface increases more or less continuously until it reaches the general gradient of the 
cliff.  In a case where there is a steplike feature at the top of the cliff face, the landward 
edge of the topmost riser shall be taken to be the cliff edge. 
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City of San Diego Definition 
The upper termination of a coastal bluff.  When the top edge of the coastal bluff is 
rounded away from the face of the coastal bluff, the edge shall be defined as that point 
nearest the coastal bluff beyond which the downward gradient of the land surface 
increases more or less continuously until it reaches the general gradient of the coastal 
bluff.  In a case where there is a steplike feature at the top of the coastal bluff, the 
landward edge of the topmost riser shall be considered the bluff edge. 

Geologic Definition 
The boundary between the coastal bluff and the coastal terrace.  Specifically, this 
boundary is represented by the landward extent of increased subaerial erosion due to the 
presence of the coastal bluff.  Subaerial erosion, in its broadest sense, encompasses all 
of the natural geologic processes and human actions that contribute to erosion, excluding 
marine erosion.  A coastal bluff represents the rising ground bordering the sea, which 
may include a sea cliff, but is characterized by an upper, moderately-sloping section 
ending at a coastal terrace.  A coastal terrace can be defined as that geologic feature that 
was formed during a higher stillstand of the sea, and represents a wave-cut abrasion 
surface often characterized by a long, narrow, relatively level surface, bounded along the 
shoreward edge by the coastal bluff.  Higher relic coastal terraces representing earlier 
stillstands of the sea commonly extend well inland.  However, for the purpose of this 
guideline, the top of the coastal bluff is defined as that boundary of the coastal terrace 
that was developed during the last stillstand of the sea, which occurred approximately 
125,000 years ago. 

The City of San Diego Land Development Code has published the Coastal Bluffs and 
Beaches Guidelines, in which they define the coastal bluff edge.  In Section 3 of the 
Guidelines, the City provides details on determining the location of the bluff edge for 
sensitive coastal bluffs and measuring the required bluff edge setback.  Diagram III-1 
illustrates a simple bluff in cross section (Figure 2), with Diagram III-4 illustrating the 
modified landform. 

 

 

 

 

 

 
Diagram III-1 – Cross Section A-A Diagram III-4 – Modified Landform 

Figure 2.  Bluff edge diagrams reproduced from the City of San Diego’s Coastal Bluffs and 
Beaches Guidelines. 
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As indicated in our geologic cross section (Figure 3 of our July 2016 report and  
reproduced below as Figure 3), the top-of-bluff was determined first with a geologic 
reconnaissance and then augmented by the field exploratory program, with the 
stratigraphy from test borings enabling a characterization of the modified landform, along 
with the sloping terrace surface that is interrupted at its seaward edge by marine erosion 
processes, with the landward extent of marine erosion intersecting the coastal terrace then 
being the top-of-bluff. 

 

Figure 3.  Geologic cross section reproduced from our July 2019 geotechnical report. 

Given the preceding, the elevation 70 foot contour represents the modified landform and 
is irrelevant to the actual bluff edge. 

Specific to the possibility of a gully present on site that has been filled in during previous 
grading activities, with the exception of the existing buried brick wall along the southern 
property line, our detailed geologic mapping of the bluff face did not indicate the 
presence of any additional filled gullies on site.  Specific to the southerly property line 
buried brick wall, we were able to excavate immediately behind the wall and expose 
formational terrace deposits, again confirming the seaward edge of the coastal terrace 
defining the coastal bluff edge. 
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Issue No. 6:  Submit the computer input parameters and output calculations for the 
previously submitted slope stability analyses. 

Response:  Input parameters and output files for our stability analyses are provided in 
Attachment A. 

Issue No. 7:  Provide the reference or source material for the soil strength values used in 
the slope stability analyses. 

Response:  Similar issues have been raised by Coastal Commission Staff, specifically 
Dr. Mark Johnsson, the Commission’s Staff Geologist.  Specific to the Eocene strata 
along the San Diego County coastline, and in an effort to achieve a consensus as to what 
an allowable strength would be for the Eocene strata, TerraCosta completed a study for 
Dr. Johnsson to develop an acceptable lower bound for strengths within these strata that 
would be acceptable for slope stability calculations.  These data can also be utilized for 
marine erosion estimates.  In that study, a total of five consolidated drained direct shear 
tests were performed, along with three unconfined compression, seven Atterberg limits, 
and 15 moisture content/dry density tests on samples from the middle Eocene Santiago 
Formation.  Since this formational unit interfingers with the Del Mar and Torrey 
Sandstone, it can be argued that this unit has similar strength characteristics as other 
Eocene units along the San Diego County coastline.  Specific to the fairly linear Encinitas 
shoreline, since erosion resistance is generally a function of unconfined compressive 
strength, the linearity of the Encinitas shoreline would suggest that all three of these 
Eocene-age cliff-forming geologic units have similar unconfined compressive strengths. 

During testing, all five direct shear tests, including testing on a clay seam, were 
terminated prior to failure due to the fact that the core samples specimen strength 
exceeded the maximum limit of the proving ring.  The results of this limited testing 
would suggest that, for the Santiago Formation, reasonable soil strengths would include a 
friction angle of 35 degrees and a cohesion intercept of 3,500 psf.  We have reproduced 
below the results from the Coastal Commission study showing the lower-bound strengths 
of the direct shear tests on the 15 specimens taken at five sample locations (Figure 4).  
This is an informative plot, as the strength of any soil, when used for stability analysis, is 
the summation of cohesion intercept plus overburden pressure x tangent phi.  Also shown 
on the figure is the typical strength envelope that we routinely use to approximate the 
strength of the Eocene cliff-forming units.  The area of interest is also ballooned, 
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approximating an 85-foot-high slope for the Coastal Commission study and, for this 
condition, it is quite obvious that the existing soil strengths are in excess of twice the 
strengths assigned by φ = 35° and C = 3,500 pcf.  We would also anticipate the Mount 
Soledad Formation to exhibit similar or even higher soil strengths.  Copies of laboratory 
test results are included in Attachment B. 

 
Figure 4.  Shear strength test results from a Coastal Commission study. 

Issue No. 8:  The project’s geotechnical consultant must also demonstrate that the area 
immediately landward of the 25-foot coastal bluff edge setback onsite will have a factor-
of-safety of 1.5 or greater for gross stability.  Provide updated slope stability analyses 
and show the 25-foot setback on the plots. 

Response:  See our responses to Issue Nos. 3 and 4. 
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Issue No. 9:  The project's geotechnical consultant has indicated they estimate that 5-10 
feet of erosion has occurred at the site in the last 45+ years based on a review of 
historical photographs.  Provide copies of the aerial photographs or historic maps used 
to determine coastal bluff recession rates.  Clearly show where distances were measured 
on the aerial photographs or historic maps. 

Response:  As indicated in Section 8 of our July 2016 report, erosion rates were 
determined using both empirical and analytical techniques to arrive at a rate of erosion.  
As part of our study, we reviewed U.S. Department of Agriculture stereographic aerial 
Photograph Nos. AXN-8M-92 and 93, and AXN-7M-186 and 187, flown May 1953.  In 
addition, we reviewed historical photographs dating back to the 1970s, available on the 
California Coastal Records Project website, as listed on Table 1.  On that website are 
historical photographs dating from 1972 to 2013 (the most current data set).  Based on 
our review of the photographs beginning with 1972, the property to the north of the 
subject site had an apparent failure, as evidenced by the talus pile on the beach at the base 
of the bluff.  A review of the 1979 and 1987 photographs indicates the talus pile had been 
eroded.  A review of a City of San Diego 1992 aerial Image No. 8153-51 (from a three-
volume aerial photo set purchased from the City of San Diego) indicates that another 
bluff failure had occurred on the property to the north.  In this photograph, a sea stack, 
also exposed at the base of the bluff, is visible (Photo 1).  This same sea stack can also be 
seen in a 2002 Coastal Records photograph (see Table 1), as well as in a December 21, 
2015 (Photo 2).  Our measurements between the face of the sea stack and the face of the 
bluff indicated 6½ feet of erosion has occurred some time between 1987 and September 
2016. 

Issue No. 10:  The geologic/geotechnical report must include an analysis of the potential 
effects on bluff stability of rising sea levels, using latest scientific date (SDMC 
143.0143(B)) and an analysis of the potential effects of past and projected EI Nino events 
on bluff stability (SDMC 143.0143(C).  The report must also provide an analysis of 
whether this section of coastline is under a process of retreat (SDMC 143.0143(D). 

Response:  The stability of the coastal bluff was evaluated using the computer software 
GSTABL7.  GSTABL7 is a graphical program that uses limit equilibrium theory to 
compute the factor of safety for earth and rock slopes.  The Modified Bishop Method was 
selected for analyses of the subject slope. 

Slope stability analyses indicate that the existing static factor of safety with regard to 
slope stability is greater than 1.5, with a computed factor of safety of 2.33 for Section 1.  
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Under pseudo-static conditions corresponding to a horizontal seismic coefficient of 0.15 
g, the slope has a computed factor of safety greater than 1.1, with a computed factor of 
safety of 1.96 for Section 1.  As such, from both a static and pseudo-static perspective, 
the slope is considered stable.  Results of the stability analyses are included in 
Attachment A. 

The effects of rising sea levels and El Niño events were also discussed in our July 2016 
report and described in more detail below in our response to Issue No. 11. 

As discussed in our report, this section of coastline (along with the entire California 
coast) is currently eroding at an annualized erosion rate of about 2 to 3 inches per year. 

Issue No. 11:  Per SDMC 143.0143(f)(1)(B), reductions from a 40-foot coastal bluff edge 
setback requires an analysis of the potential effects on bluff stability 0f rising sea levels, 
using latest scientific information.  The published California Coastal Commission policy 
provides guidance regarding this required analysis. 
(http://documents.coastal.ca.gov/assets/slr/guidance/August2015/O_Full_Adopted_Sea_
Level_Rise_Policy_Guidance.pdf. 

Response:  Sea level rise can influence coastal erosion, and when using relatively coarse 
time scales, that is, hundreds to thousands of years, the rate of cliff erosion over a given 
time is equal to the rate of sea level rise divided by the shore platform slope.  This sea 
level model takes the following form (Marine Board, 1987)1: 

 dx/dt = (L +E) / platform gradient (1) 
 

where, dx/dt is the horizontal rate of erosion, L is the local tectonic rate of 
subsidence or uplift, and E is the eustatic sea level rise. 

 
One of the most contemporary efforts at evaluating the effects of sea level rise on future 
bluff retreat has been developed by Young, et al. (2014)2, in their paper titled, 
“Estimating Cliff Retreat in Southern California Considering Sea Level Rise Using a 
Sand Balance Approach.” 

                                                 
1 Marine Board, National Research Council, 1987, Responding to changes in sea level:  engineering 
implications.  National Academy Press, Washington, D.C. 
2 Young, A.P.,. R.E. Flick, W.C. O'Reilly, D.B. Chadwick, W.F. Crampton, J.J. Helly, 2014, Estimating 
Cliff Retreat in Southern California Considering Sea Level Rise Using a Sand Balance Approach.  Marine 
Geology, 348, p. 5-26. 
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In summarizing Young’s work, “Coastal recession associated with MSLR is often 
estimated using Bruun rule concepts of equilibrium profile and volume conservation 
(Bruun, 1962).3”  In Young’s work, they started with the basic sea level rise model above 
(Equation 1) represented by Equation 2 below: 

 
R =

SL − G
P H + h( )

 (2) 

 R = Cliff retreat (m) 
 S = MSLR (m) 
 L = Length of active profile (m) 
 G = External sand surplus or deficit (m3/m) 
 P = Percent of coarse cliff sand 

h = Closure depth (m) 
H = Cliff height average over retreat distance (m) 

While additional equations are provided in Young’s paper, for more generalized 
conditions, if one simply assumes a level terrace atop the bluff, the erosion of the sea cliff 
can be described as follows: 

 R =
SL − G

P Ho +
S
2

+ h
⎛ 
⎝ 
⎜ 

⎞ 
⎠ 
⎟ 

 (3) 

 

From this, future rates of cliff retreat as a function of MSLR can be written as follows: 

 
R2 = R1

S2

S1

⎛ 

⎝ 
⎜ 

⎞ 

⎠ 
⎟ 

m

 (4) 

 

Where R1, R2 represent past and future cliff retreat, and S1, S2 are past and future MSLR, 
respectively. 
 
The exponent m may be assumed to equal 0.5 (Walkden and Dickson, 2006)4. 

                                                 
3 Bruun, P.M., 1962, “Sea-Level Rise as a Cause of Shore Erosion,” Journal of the Waterways and Harbors 
Division, Proceedings of the American Society of Civil Engineers, Vol. 88, pp. 117-130. 
4 Walkden, Mike, and M. Dickson, 2006, The Response of Soft Rock Shore Profiles to Increased Sea-Level 
Rise, Tyndall Centre for Climate Change Research, Working Paper 105, March 2006. 
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In the January 2007 Edition of Science Magazine, Stefan Rahmstorf published his often 
cited paper, “A Semi-Empirical Approach to Projecting Future Sea Level Rise,”5 which 
investigated the likely relationship between global sea level and a global rise in 
temperature.  In Rahmstorf’s plots, he uses 1990 as the zero datum for sea level rise 
projections through the year 2100.  Figure 5 is a plot of both Rahmstorf’s data and Meehl, 
et al.’s data (2007), reproduced from the ICLEI paper, “Sea Level Rise Adaptation 
Strategy for San Diego Bay,”6 published January 2012. 

 

Figure 5.  Historic global sea-level observations (red) and future projections (dashed 
lines).  The blue shaded area is from Meehl, et al., 2007 analysis and the higher grey 
projections are from Rahmstorf, S. 2007 analysis. 

Notably, Rahmstorf’s past sea level and sea level projections from 1990 through 2100 are 
based on global mean temperature projections of the IPCC TAR.  The grey uncertainty 
range spans the range of temperature rise from 1.4 degrees to 5.8 degrees Celsius.  The 
dashed grey lines show the added uncertainty due to the statistical error of the fit in 
plotting temperature versus rate of sea level change, described further in Rahmstorf’s 
2007 paper.  Colored dashed lines are the individual scenarios, with the light blue line 
being the A1Fl scenario, with the yellow line being the B1 scenario.  In other words, the 
                                                 
5 Rahmstorf, Stefan, 2007, A Semi-Empirical Approach to Projecting Future Sea-Level Rise.  Science, Vol. 
315, January 19, 2007, p. 368 - 370. 
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dashed grey lines showing 140 cm of sea level change by the year 2100 represents the 
maximum range in uncertainty associated with Rahmstorf’s data. 

If we conservatively use Rahmstorf’s B1 scenario, as shown in Figure 5, the estimated 
sea level rise from 1990 through the year 2100 is approximately 67 cm.  From 1990 
through the year 2090 (the 75-year design life), the B1 scenario has a sea level rise of 
approximately 58 cm. 

As indicated in our July 2016 report, which provides additional background information 
on the coastal environment consistent with the Coastal Commission’s Sea Level Rise 
Policy Guidance Document approved August 12, 2015, the Mount Soledad Formation 
along this section of coastline typically has erosion rates on the order of 2 to 3 inches per 
year.  Using Equation 4 and a rate of sea level rise consistent with Rahmstorf’s B1 
scenario would result in an annualized erosion rate in the year 2090 of 40 percent more 
than the current erosion rate.  However, annualized over the next 75 years, the annualized 
increase in erosion rate considering sea level rise would be about 20 percent above the 
contemporary value.  If we were to assume a contemporary annualized erosion rate of 2.5 
inches per year, when spread over the next 75 years assuming Rahmstorf’s B1 sea level 
rise scenario, the annualized erosion rate would be 3 inches per year.  This corresponds to 
18.75 feet of erosion in 75 years, which was reported in our July 2016 report. 

Issue No. 12:  The Coastal Bluffs and Beaches Guidelines states that "development may 
be located less than 40 feet but not less than 25 feet from the coastal bluff edge if there is 
evidence in a geology report that the site is stable enough to support the proposed 
distance and if the development will neither be subjected to nor contribute to significant 
geologic instability or require a shoreline or bluff erosion control device...” Clarify if the 
project will be impacted by coastal bluff instability or recession during the reasonable 
economic life of the development (next 75-year period). 

Response:  Based on our studies of the site and surrounding area, it is our opinion that 
the proposed development will neither be subjected to nor contribute to significant 
geologic instability and will not require construction of shoreline protection measures 
throughout the economic lifespan (next 75-year period) of the proposed development. 

                                                                                                                                                 
6 ICLEI‐Local Governments for Sustainability, January 2012, Sea Level Rise Adaptation Strategy for San 
Diego Bay. 
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Issue No. 13:  The geotechnical consultant must address if a shoreline or bluff erosion 
control devise will be necessary to protect the proposed development during the 
reasonable economic life 01 the development (next 75-year period).  Note that if a 
development is approved with a Jess than 40-loot distance to the coastal bluff-edge, 
future erosion control measures are precluded. 

Response:  See our response to Issue No. 12. 

Issue No. 14:  According the San Diego Seismic Safety Study Geologic Hazard Maps, the 
site is located in geologic hazard category 53, indicating unfavorable geologic structure.  
The project's geotechnical consultant must indicate if the overall geologic structure is 
favorable or unfavorable for the proposed development as designed or provide 
recommendations to mitigate the geologic hazards to an acceptable level. 

Response:  Based on our observations, as well as our review of published geologic maps, 
there are no indications of adverse geologic conditions, such as faulting or landsliding, 
that would affect the proposed development. 

Issue No. 15:  The project's geotechnical consultant must indicate if the site is suitable 
for the currently proposed development. 

Response:  It is our opinion that the site is suitable for the currently proposed 
development. 

Issue No. 16:  The project's geotechnical consultant should provide a conclusion 
regarding if the proposed development will destabilize or result in settlement of adjacent 
property or the Right-of-Way. 

Response:  Based on our review of plans and other documents for the proposed 
development, it is our opinion that the proposed improvements will not destabilize or 
result in settlement of adjacent property or right-of-way. 
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Issue No. 17:  Storm Water Requirements for the proposed conceptual development will 
be evaluated by LDR-Engineering review.  Priority Development Projects (PDPs) may 
require an investigation of storm water infiltration feasibility in accordance with the 
Storm Water Standards (including Appendix C and D).  Check with your LDR-
Engineering reviewer on requirements.  LDR-Engineering may determine that LDR-
Geology review of a storm water infiltration evaluation is required. 

Response:  Based on our experience with coastal development, as well as state and local 
regulations, we do not recommend that any concentrated stormwater be allowed to 
infiltrate into the site and we recommend that all runoff should be directed away from the 
bluff top. 

We trust these responses satisfactorily address the reviewer’s comments.  If you have any 
questions, please give us a call. 

Very truly yours, 
 
TERRACOSTA CONSULTING GROUP, INC. 
 
 
    
Walter F. Crampton, Principal Engineer Gregory A. Spaulding, Project Geologist 
R.C.E. 23792, R.G.E. 245 C.E.G. 1863, C.H.G. 351, R.G. 5892 

WFC/GAS/jg 
Attachments 
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TABLE 1 
 

LIST OF PHOTOS REVIEWED 
 
 
 

CALIFORNIA COASTAL RECORDS PROJECT 
(www.californiacoastline.org) 
Year Image No. 
1972 7241111 
1979 7955099 
1987 8701192 
2002 9601 
2004 200407867 
2006 200604593 
2008 200804782 
2010 20100471 
2013 201312517 

 
 

CITY OF SAN DIEGO OBLIQUE AERIAL 
Year Image No. 
1992 8153-51 

 
 

TERRACOSTA CONSULTING GROUP 
Date Image No. 

12-21-2015 PC210032 
 

 
 
 



TERRACOSTA CONSULTING GROUP
3890 Murphy Canyon Road, Suite 200

San Diego, California 92123   (858) 573-6900

PROJECT NO.:

2918
PHOTO NO.:

1 

SEA STACK

PHOTO 1: This 1992 photo is the first to show the sea stack, which formed sometime 
between 1987 and 1992 (see Image 8701192 at www.californiacoastline.org).

5228 CHELSEA STREET, LA JOLLA

5228 CHELSEA ST

Reference: City of San Diego Photo # 8153-51
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3890 Murphy Canyon Road, Suite 200

San Diego, California 92123   (858) 573-6900

PROJECT NO.:

2918
PHOTO NO.:

2 

SEA STACK

PHOTO 2: Sea stack observed in Photo 1 was measured
6-1/2 feet from the front face of the sea stack to the face of the bluff.
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Project No. 2918 
March 29, 2017 
 
 
 
Mr. David M. Lessnick 
D. MARIN DEVELOPMENT 
1900 Western Avenue 
Las Vegas, Nevada 89102 
 
 
RESPONSE TO CITY REVIEW COMMENTS 
CYCLE TYPE 12 LDR-GEOLOGY 
5228 CHELSEA STREET 
LA JOLLA, CALIFORNIA 
 
CITY OF SAN DIEGO PROJECT NO. 502954 
REFERENCE L64A-0038 
 
 
Dear Mr. Lessnick: 
 
TerraCosta Consulting Group, Inc. (TerraCosta) is responding to the City of San Diego’s 
review comments from Cycle 12 LDR-Geology dated March 24, 2017, along with five 
additional questions from Glen Gargas’s March 25, 2017, email to the undersigned 
(Subject: Geology Rev. Comments – Blue Heron-Chelsea CDP SDP – Project No. 
502954).  For completeness of the record, we have restated the original comments in 
italics, followed by our responses.  Only those items requiring responses are included 
below. 

LDR – GEOLOGY (Jacobe Washburn) 

Issue No. 20:  As previously requested, update the geologic map (Figure 2) to clearly 
delineate the location of geologic cross sections and plot the geologic structure. 

Response:  The requested Geologic Map was provided in our December 19, 2016, 
Response to City Review Comments. 
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Issue No. 29:  As previously requested, update the geologic map (Figure 6) to show the 
site specific geologic structure.  Also, clearly delineate the 1.5 factor-of-safety line 
determined via the updated slope stability analyses with respect to the coastal bluff edge. 

Response:  We responded to this issue in our October 17, 2016, Response to Comments 
letter, specifically in response to Issue Nos. 3 and 4, and in our March 15, 2017, letter.  
As previously stated, the entire coastal bluff has a static factor of safety in excess of 1.5, 
and thus the 1.5 factor of safety line coincides with the coastal bluff edge.  Since Figure 6 
provided with our December 19, 2016, Response to Comments Letter was slightly 
revised and reproduced in our March 15, 2017, letter, we have revised the Geologic Map 
to clearly delineate the >1.5 factor of safety line as coinciding with the existing top-of-
bluff. 

Issue No. 30:  In the referenced report dated December 19, 2016, the project's 
geotechnical consultant has provided updated slope stability analyses using soil strength 
parameters obtained from a report prepared by Christian Wheeler Engineering on the 
adjacent parcel to the south.  The results indicate a factor-of-safety that is less than 1.5 
landward of a 25-foot coastal bluff edge setback.  LDR-Geology is unable to accept a 25-
foot coastal bluff-top setback based on the information provided. 

Response:  This issue was addressed in our March 15, 2017, letter.  We provided 
additional clarity in our responses to Mr. Gargas’s five emailed questions.  Those 
responses are provided below, starting on Page 3. 

Issue No. 31:  The project's geotechnical consultant has opined that unweathered soil 
strengths would be well in excess of the values reported by Christian Wheeler 
Engineering.  The geotechnical consultant has the option of providing additional 
analyses using site specific soil strength parameters in order to demonstrate a factor-of-
safety of 1.5 or greater to justify a 25-foot coastal bluff-top setback.  The consultant 
could consider using anisotropic strengths to model geologic structure in their slope 
stability analyses. 

Response:  This issue was addressed in our March 15, 2017, letter.  We provided 
additional clarity in our responses to Mr. Gargas’s five emailed questions.  Those 
responses are provided below, starting on Page 3. 
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Issue No. 32:  The project's engineer should update the appropriate plans (proposed site 
plan, etc.) and sections to clearly delineate the revised coastal bluff edge and coastal 
bluff edge setbacks depicted on Figure 6 of the referenced geotechnical report. 

Response:  As indicated in our March 15, 2017, letter, the entire coastal bluff has a static 
factor of safety in excess of 1.5, and thus the 25-foot setback controls, the location of 
which is shown on the attached Figure 1 (which is a reproduction of Figure 6 of our 
December 19, 2016, Response to Comments letter), with the inclusion of the 1.5 factor of 
safety line coinciding with the top-of-bluff. 

ADDITIONAL ISSUES IN GLEN GARGAS’S MARCH 24, 2017, EMAIL 

Issue No. 1:  A review of ASTM test methods indicates that ASTM C805-13 is a Standard 
Test Method for Rebound Number of Hardened Concrete; however, ASTM D5873 is a 
Standard Test Method for Determining Rock Hardness by Rebound Hammer Method. 
Clarify the method used at the subject site in the updated report. 

At TerraCosta, we use ASTM C805.  This is consistent with the test method used by 
Katz, et al.1, whose paper was included in our March 15, 2017, Benumof & Griggs2, 
whose paper was included in our March 15, 2017, letter; Selby3; and others. 

ASTM Standard Test Method D5873 is limited to the determination of rock hardness, a 
parameter used in the analysis of rock mechanics. 

                                                 
1 Katz, O., Z. Reches, and J.-C. Roegiers, 1999, Evaluation of Mechanical Rock Properties Using a 
Schmidt Hammer, Technical Note in International Journal of Rock Mechanics and Mining Sciences 37 
(2000) 723-728. 
2 Benumof, Benjamin T., and Gary B. Griggs, 1999, The Dependence of Seacliff Erosion Rates on Cliff 
Material Properties and Physical Processes: San Diego County, California in Shore & Beach, Vol. 67, No. 
4, October 1999, Pages 29-41. 
3 Selby, M.J., 1980, A Rock Mass Strength Classification for Geomorphic Purposes:  with Tests from 
Antarctica and New Zealand.  Annals of Geomorphology, 24, p. 31 - 51:  Gebruder Borntraeger, Berlin - 
Stuttgart. 
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Issue No. 2:  A review of section 4.4 of ASTM D5873 indicates that the results of the test 
method are not intended for conversion to strength data suitable for design. The project’s 
geotechnical consultant should address this apparent discrepancy and provide a 
professional opinion regarding whether or not conversion of the test results to strength 
data is appropriate for evaluation of stability of the coastal bluff and analyses used to 
determine factor of safety. 

As indicated above, ASTM D5873 is not appropriate for evaluating the rock strengths 
typical of San Diego County coastal bluffs.  As explained in our March 15, 2017, letter, 
we use the approach developed by Katz, et al., to assess rock strength. 

Issue No. 3:  Provide a professional opinion on how the relationship between uniaxial 
strength and hammer rebound units developed from prepared hard rock samples applies 
to the bedded and jointed soft sedimentary rock shear strengths profile of the coastal 
bluff on and adjacent to the subject site. 

At TerraCosta, we typically use the rock mass strength classification developed by Selby 
and included as Table 2 in Benumof & Griggs’ paper (a copy of which was provided with 
our March 15, 2017, letter). 

Issue No. 4:  Clarify if the Schmidt Hammer testing is appropriate for the field conditions 
and material types, and the shear strength profile determined from this testing is 
representative of the weakest material controlling stability of the coastal bluff on or 
adjacent to the subject site. 

Based on our geologic mapping, we consider the coastal bluff below the subject property, 
although bedded and with occasional tight joints, to be massive and in general 
representative of a homogeneous, although layered, cliff-forming bedrock geologic unit.  
The Schmidt Hammer testing is appropriate for the field conditions and material types at 
the site, particularly given the correction coefficients developed from Shelby and others.  
Notably, Dr. Benumof’s 1999 Ph.D. dissertation titled, “The Dynamics, Kinematics, and 
Geomorphic Evolution of the San Diego, California, Coastline,” described the use of the 
Schmidt Hammer exclusively to characterize the San Diego County cliff-forming 
geologic units4.  Dr. Benumof’s use of the Schmidt Hammer to measure intact rock 
strengths is also discussed in his paper presented in Shore & Beach2 (a copy of which was 
provided in our March 15, 2017, letter).  The Benumof & Griggs paper, to this day, is still 

                                                 
4 Benumof, B. T., 1999, The Dynamics, Kinematics, and Geomorphic Evolution of the San Diego, 
California Coastline, Ph.D. dissertation, University of California, Santa Cruz. 
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used by the California Coastal Commission in their evaluation of San Diego County 
coastal bluffs. 

Issue No. 5:  The submitted geotechnical report must be signed and sealed. 

We have wet-stamped and sealed our July 19, 2016, geotechnical report.  Notably, there 
are no substantive changes to our original July 2016 geotechnical report.  If requested, we 
can reissue our three Response to Review Comments letters dated October 17, 2016, 
December 19, 2016, and March 15, 2017, wet-stamped and sealed.  Per your request, we 
have submitted three additional copies of our July 19, 2016, geotechnical report. 

We trust these responses satisfactorily address the reviewer’s comments.  If you have any 
questions, please give us a call. 

Very truly yours, 
 
TERRACOSTA CONSULTING GROUP, INC. 
 
 
    
Walter F. Crampton, Principal Engineer Gregory A. Spaulding, Project Geologist 
R.C.E. 23792, R.G.E. 245 C.E.G. 1863, C.H.G. 351, R.G. 5892 

WFC/GAS/jg 
Attachment 
 
cc: Chandra Slaven, Blue Heron 

Jacobe Washburn, City of San Diego 
 Jim Quinn, City of San Diego 
 Glenn Gargas, City of San Diego 
 Laura Black, City of San Diego 
 Gregory Hopkins, City of San Diego 
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