




















































































rr4N G-technical 
Exploration, Inc. EQUI PMENT: Rubber tire backhoe 

� DIMENSION & TYPE OF EXCAVATION: 

DATE LOGGED: September 6, 201 9 9.0-ft. x 3.0-ft x 6. 75-ft. ( L x W x D ) Trench 

LOGGED BY: AH SURFACE ELEVATION: ± 237' Above Mean Sea Level 

REVIEWED BY: DH/JAB GROUNDWATER/SEEPAGE DEPTH: Not Encountered 
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FIELD DESCRIPTION AND � 
iii 

CLASSIFICATION z � � � w � 0 
W

W :. &! w w 

DESCRIPTION AND REMARKS 0 IC ...J 1/) < ::::,  0 ::::, ::::, < a. 0 ..J I- � t; :E ..J
c;:-(Grain Size, Density, Moisture, Color) cti IL !/? D:- () I- -

<( • O  IL 0 
rn ::i z :.  z �  0 :. 

X 
SILTY SAND, fine- to medium-grained . Loose to medium SM 

dense. Dry. Brown . Trace organic materials. 
1 0.7 

TOPSOIL (Qts) 
- 32% passing the No. 200 sieve. 

X 

CLAYEY SAND, fine- to medium-grained . Very dense. SC 
Slightly moist. Reddish brown with abundant i ron oxide 
staining . 
-- 47% passing the No. 200 sieve. 

1 2.0 
-- Atterberg l imits : L iquid l imit = 46, Plastic l imit = 1 9, 

Plasticity index = 27. 
- WEATHERED FRIARS FORMATION (Tf) 

- -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- ---
SILTY SAND, fine- to medium-grained . Very dense. Sl ightly SM 

moist. Yel lowish pale gray with trace i ron oxide staining 
throughout. 

FRIARS FORMATION (Tf) (SANDSTONE) 

-

-- 26% passing the No. 200 sieve. 1 2.4 

-

Bottom of trench at 6.75 feet. 

JOB NUMBER: 1 9-1 2420 PERCHED WATER TABLE 

BULK BAG SAMPLE 

IN-PLACE SAMPLE 

JOB NAME: Lot 31  
Rancho de l  Sol 

MODIFIED CALIFORNIA SAMPLE 

NUCLEAR FIELD DENSITY TEST 

STANDARD PENETRATION TEST 

SITE LOCATION: 
Lot 31 - Rancho del Sol 
San Diego, CA 
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tr.41:1 G-technkal 
EQUI PMENT: Rubber tire backhoe Exploration. Inc. 

� DIMENSION & TYPE OF EXCAVATION: 

DATE LOGGED: September 6, 201 9 1 0 .0-ft. x 3.0-ft x 8.5-ft. ( L x W x D )  Trench 

LOGGED BY: AH SURFACE ELEVATION: ± 227' Above Mean Sea Level 

REVIEWED BY: DH/JAB GROUNDWATER/SEEPAGE DEPTH: Not Encountered 
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FIELD DESCRIPTION AND � rn 
CLASSIFICATION l z � w � 

w 0 =- �  w 
DESCRIPTION AND REMARKS 

w a: w 
..J rn O ::::,  0 ::::, ::::, a.. (.) 

< I- < � Iii  :E ...J rn � 's (Grain Size, Density, Moisture, Color) en II. - li: o  <( • O  
rn ::i Z ::.  z �  o ::.  

SILTY SAND, fine- to medium-grained . Loose to medium SM 
dense. Dry. Brown . Trace organic materials. 

TOPSOIL / FILL (Qts / Qaf) 

SANDY CLAY, fine- to medium-grained sand . Very stiff. CL - Slightly moist. Reddish brown with abundant i ron oxide 
1 stain ing.  9.8 - -- 61 % passing the No. 200 sieve. 

WEATHERED FRIARS FORMATION (Tf) 

- -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- -- -
SILTY SAND, fine- to  medium-grained .  Very dense. Sl ightly SM 
moist. Yellowish pale gray with trace i ron oxide stain ing 
throughout. 

FRIARS FORMATION (Tf) (SANDSTONE) 
- -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - --- -- - -- - -- - -- - -- - -- - -- - -- - -- -- -
SILTY CLAY with SAND, fine-grained sand.  Hard .  Moist .  CL 

X 
Pale olive gray. Thinly bedded and fissi le. 

FRIARS FORMATION (Tf) (MUDSTONE) 1 5.1 

-- 97% passing the No. 200 sieve. 1 8.0 - - Mudstone bedding attitude of N9°W@5°N E  taken at 7.5 
feet. 

Bottom of trench at 8.5 feet. 

JOB NUMBER: 1 9-1 2420 PERCHED WATER TABLE 

BULK BAG SAMPLE 

IN-PLACE SAMPLE 

JOB NAME: Lot 31 
Rancho del Sol 

MODIFIED CALIFORNIA SAMPLE 

NUCLEAR FIELD DENSITY TEST 

STANDARD PENETRATION TEST 

SITE LOCATION: 
Lot 31 - Rancho del Sol 
San Diego, CA 
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rr«tt G-technfcal 
EQUIPMENT: Rubber tire backhoe , Exploration. tnc. 

� DIMENSION & TYPE OF EXCAVATION: 

DATE LOGGED: September 6, 201 9 9.0-ft. x 3.0-ft x 7.0-ft. ( L x W x D )  Trench 

LOGGED BY: AH SURFACE ELEVATION: ± 223' Above Mean Sea Level 
REVIEWED BY: DH/JAB GROUNDWATER/SEEPAGE DEPTH: Not Encountered 
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FIELD DESCRIPTION AND � iii 
CLASSIFICATION z � C � w 

W
W 

0 w w 
DESCRIPTION AND REMARKS 0 a: w ::;; a: ..J Ill < ::::,  0 ::::, ::::, < 0 ..J I- :!ii Ii; :E � 'ti  (Grain Size, Density, Moisture, Color) en IL � I- -

<( • O  IL 0 
(/) ::::i Z ::;; z .e,  o ::.  

SILTY SAND, fine- to medium-grained . Loose to medium SM 
dense. Dry. Brown . 

TOPSOIL / FILL (Qts / Qaf) 

CLAYEY SAND, fine- to medium-grained . Very dense. SC 
Slightly moist. Reddish brown with abundant iron oxide 
staining. 

WEATHERED FRIARS FORMATION (Tf) 

- -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- -- -
SILTY SAND, fine- to medium-grained . Very dense. Sl ightly SM 
moist. Yellowish pale gray with trace iron oxide staining 
throughout. 

FRIARS FORMATION (Tf) (SANDSTONE) 

Bottom of trench at 7.0 feet. 

JOB NUMBER: 1 9-1 2420 PERCHED WATER TABLE 

BULK BAG SAMPLE 

IN-PLACE SAMPLE 

JOB NAME: Lot 31 
Rancho del Sol 

MODIFIED CALIFORNIA SAMPLE 

NUCLEAR FIELD DENSITY TEST 

STANDARD PENETRATION TEST 

SITE LOCATION: 
Lot 31 - Rancho del Sol 
San Diego, CA 
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tr'4et G-ter:hnical 
EQUIPMENT: Rubber tire backhoe � Exploration, Inc. 

= DIMENSION & TYPE OF EXCAVATION: 

DATE LOGGED: September 6, 201 9  6.0-ft. x 3.0-ft x 4.5-ft. ( L x W x D ) Trench 

LOGGED BY: AH SURFACE ELEVATION: ± 230' Above Mean Sea Level 

REVIEWED BY: DH/JAB GROUNDWATER/SEEPAGE DEPTH: Not Encountered 
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FIELD DESCRIPTION AND � 
iii 

CLASSIFICATION z � � e.. w e.. 
W

W 
C 

::E �  w w 
0 a: -I DESCRIPTION AND REMARKS (/) < ::::,  0 ::::, ::::, < Q. 0 ..J I- � In :E ..J ,;:-(Grain Size, Density, Moisture, Color) Cl) D. � 11;- () I- -< • O  D. 0 

u, :; Z :;;  z .e,  O ::E  
SILTY SAND, fine- to medium-grained . Loose to medium SM 

dense. Dry. Brown . Trace organic materials. 
TOPSOIL / FILL (Qts / Qaf) 

SANDY CLAY, fine- to medium-grained sand .  Very stiff. Very CH 
� moist. Reddish brown with abundant iron oxide staining. 

� 

-- 67% passing the No. 200 sieve. 

-- Atterberg l imits : Liquid l imit = 59, Plastic l imit = 23, 
Plasticity index = 36. 

- 69% passing the No. 200 sieve. 23.7  

WEATHERED FRIARS FORMATION (Tf) 

- -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- -- -
CLAYEY SAND, fine- to  medium-grained .  Very dense. SC 

Slightly moist. Reddish brown with abundant iron oxide 
staining . 

WEATHERED FRIARS FORMATION (Tf) 

- -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - - -
SILTY SAND, fine- to  medium-grained . Very dense. Sl ightly SM 

moist. Yel lowish pale gray with trace iron oxide staining 
throughout. 

FRIARS FORMATION (Tf) (SANDSTONE) 

Bottom of trench at 4.5 feet. 

JOB NUMBER: 1 9-1 2420 PERCHED WATER TABLE 

BULK BAG SAMPLE 

IN-PLACE SAMPLE 

JOB NAME: Lot 31 

Rancho del Sol 

MODIFIED CALIFORNIA SAMPLE 

NUCLEAR FIELD DENSITY TEST 

STANDARD PENETRATION TEST 

SITE LOCATION: 
Lot 31 - Rancho del  Sol 
San Diego, CA 
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r.4_H G-technical 
EQUI PMENT: Rubber tire backhoe Explot'ation. Inc. 

� DIMENSION & TYPE OF EXCAVATION: 

DATE LOGGED: September 6, 201 9 7.0-ft. x 3.0-ft x 3 .5-ft. ( L x W x D ) Trench 

LOGGED BY: AH SURFACE ELEVATION: ± 207.5' Above Mean Sea Level 

REVIEWED BY: DH/JAB GROUNDWATER/SEEPAGE DEPTH: Not Encountered 
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FIELD DESCRIPTION AND � 
Ill 

CLASSIFICATION l z w C 
w Q w w w e,::  w ::E ci:: 

...J DESCRIPTION AND REMARKS Ill O ::::,  0 ::::, ::::, a. 0 c( .... c( ! ti :ii: ..J Ill � 'fi' (Grain Size, Density, Moisture, Color) ui 0. - 1- -< • O  0. 0 u, :::i � ::E  � �  O ::E  
SILTY SAND, fine- to medium-grained . Loose to medium SM 

dense. Dry. Brown . Trace organic materials. 
TOPSOIL (Qts) 

CLAYEY SAND, fine- to medium-grained sand.  Dense. SC 
Slightly moist. Reddish brown with abundant iron oxide 
staining. 

WEATHERED FRIARS FORMATION (Tf) 

-
1 -- 41 % passing the No. 200 Sieve. 1 0.6 

- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - - -
SILTY SAND, fine- to medium-grained . Very dense. Sl ightly SM 
moist. Yellowish pale gray with trace iron oxide staining 
throughout. 

f---

2 FRIARS FORMATION (Tf) (SANDSTONE) 

f---

Bottom of trench at 3.5 feet. 

JOB NUMBER: 1 9-1 2420 PERCHED WATER TABLE 

BULK BAG SAMPLE 

IN-PLACE SAMPLE 

JOB NAME: Lot 31 
Rancho del Sol 

MODIFIED CALIFORNIA SAMPLE 

NUCLEAR FIELD DENSITY TEST 

STANDARD PENETRATION TEST 

SITE LOCATION: 
Lot 31 - Rancho del Sol 
San Diego, CA 
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«li'4et G-tec:hlllical 
EQUIPMENT: Rubber tire backhoe , Exploration. Inc. 

� DIMENSION & TYPE OF EXCAVATION: 

DATE LOGGED: September 6, 201 9 1 2 .0-ft. x 3.0-ft x 1 1 .0-ft. ( L x W x D )  Trench 

LOGGED BY: AH SURFACE ELEVATION: ± 224' Above Mean Sea Level 

REVIEWED BY: DH/JAB GROUNDWATER/SEEPAGE DEPTH: Not Encountered 
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FIELD DESCRIPTION AND � 
(/) 

CLASSIFICATION l z l w 
w C 

� � w w a: w 
-I DESCRIPTION AND REMARKS 0 ::::,  0 ::::, ::::, (/) a. 0 < I- < ! t; :i ..J (/) � 'E (Grain Size, Density, Moisture, Color) en a. - I- -
< • O  a. 0 
Cl) :::i z �  z �  0 �  

SILTY SAND, fine- to medium-grained . Loose to medium SM 

dense. Dry. Brown . Trace organic materials. 

TOPSOIL (Qts) 

CLAYEY SAND, fine- to medium-grained . Very dense. SC 

Slightly moist. Reddish brown with abundant iron oxide 
staining. --- � ' 

WEATHERED FRIARS FORMATION (Tf) ' 
\ _ __ _ __ _ __ _ __ _ __ _ __ _ __ _ __ _ __ _ __ _ __ _ __ _ __ _ __ _ __ _ __ _ __ _ __ _ __ -- -

SIL TY SAND, fine- to medium-grained . Very dense. S l ightly SM 

moist. Yel lowish pale gray with trace iron oxide staining 
throughout. 

FRIARS FORMATION (Tf) (SANDSTONE) 

Bottom of trench at 1 1 .0 feet. 

JOB NUMBER: 1 9-1 2420 PERCHED WATER TABLE 

BULK BAG SAMPLE 

IN-PLACE SAMPLE 

JOB NAME: Lot 3 1  
Rancho del Sol 

MODIFIED CALIFORNIA SAMPLE 

NUCLEAR FIELD DENSITY TEST 

STANDARD PENETRATION TEST 

SITE LOCATION: 
Lot 31 - Rancho del Sol 
San Diego, CA 
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r'4_H G-technical 
EQUI PMENT: Rubber ti re backhoe Exploration. Inc. 

� DIMENSION & TYPE OF EXCAVATION: 

DATE LOGGED: September 6, 201 9 9.0-ft. x 3.0-ft x 6.0-ft. ( L x W x D ) Trench 

LOGGED BY: AH SURFACE ELEVATION: ± 220.5' Above Mean Sea Level 

REVIEWED BY: DH/JAB GROUNDWATER/SEEPAGE DEPTH: Not Encountered 
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FIELD DESCRIPTION AND � iii 
CLASSIFICATION z l � � w 

w C w w W O:  w :E II: 
...I DESCRIPTION AND REMARKS 0 ::::,  0 ::::, ::::, (/) Q. 0 < I- < ! t; :E ..J (/) ..J � (Grain Size, Density, Moisture, Color) Cl) IL - D:- u li: o  < • O  
Cl) :::; z :E Z E,  0 :E 

SILTY SAND, fine- to medium-grained .  Loose to medium SM 
dense. Dry. Brown . Trace organic materials. 

TOPSOIL (Qts) 

CLAYEY SAND, fine- to medium-grained . Very dense. SC 
Slightly moist. Reddish brown with abundant i ron oxide 
stain ing. 

WEATHERED FRIARS FORMATION (Tf) 

- -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- -- -
SILTY SAND, fine- to medium-grained .  Very dense. Sl ightly SM 
moist. Yel lowish pale gray with trace i ron oxide stain ing 
throughout. 

FRIARS FORMATION (Tf) (SANDSTONE) 

Bottom of trench at 6.0 feet. 

JOB NUMBER: 1 9-1 2420 PERCHED WATER TABLE 

BULK BAG SAMPLE 

IN-PLACE SAMPLE 

JOB NAME: Lot 31 
Rancho del Sol 

MODIFIED CALIFORNIA SAMPLE 

NUCLEAR FIELD DENSITY TEST 

STANDARD PENETRATION TEST 

SITE LOCATION: 
Lot 31 - Rancho del Sol 
San Diego, CA 
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Direct Shear Test (ASTM D3080-1 1 )  

4J;-4N Geotechnical Job Number: 19-12420 
. , Exploration, Jnc. Job Name: Lot 31  Rancho del Sol 

� Figure No. IV 
Sample Number: T-1 @ 3 .5 '-5 .5 '  

Sample Description : Si lty Sand (SM ) Yel lowish-pa le-gray 

Test Method : Remolded to 90% of Maximum Dry Density - Saturated 

Normal Load (PSF) Peak Stress (PSF) 

1500 1015 
4000 

3000 1844 
3500 

y = 0.5219x + 248. 84 5000 2846 

3000 
.... ... ... ... ... 

� 2500 ... ... ll. .... ... ... VI ... 
VI ... 
� 2000 .... .. ... ... j .... V') ... ... ... 
m 1500 

... ... .� ... ll. ..... ... ..... 
1000 ,.,,.�· 

500 

Phi Angle (Degrees) 27.6 

Cohesion (PSF) 249 0 
0 1000 2000 3000 4000 5000 6000 

Normal Load (PSF) 



Tm 

Base Map 

Onshore base (hypsogrephy, hydrography. and 
transportation) from U.S.G.S, d!gital line graph (OLG) 
data. Sen Diego 30' x 60' metric quadrangle. Sheded 
topographic base from U,S.G.S. digital elevation model& 
(OEM's), Offshore bathymetric con1our9 and shaded 
bathymatry from N.0.A.A. single and mu!llbeem deta. 
Projection is UTM, zone 1 1 .  North American Datum 1927. 

This map was funded In part by the U.S. Geological 
Survey Nallonal Cooperative Geologic Mapping Program, 
STATEMAP Award no. 98HOAG2049. 

Prepared In cooperation with the U.S. Geolog!Cal Survey, 
Southem California Areal Mapping Project. 

Copyrighr C 2006 by the California Department of Conservation. 
All rights reserved. No part of lhls publicallon may be reproduced 
without wrlll&n consent or the Calilomia Geologleal SuNey. 

The Department of Conservation makes no warrenUes as to the 
sultabillly of this product for any particular purpOMI. 

Lot-3 1 -2008-geo .ai 
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Lot 3 1  Rancho Del Sol 
Caminito Mendiola 

San Diego, CA. 

EXCERPT FROM GEOLOGIC MAP OF THE SAN D I EGO 30 '  x 60 '  QUADRANGLE , CALIFORN IA 
By 
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_L_ u -············· 

..,___!...__.. - - ... . 
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..c.. 

-a-

Michael P. Kennedy1 and Siang S .  Tan 1 

2008 
Digital preparation by 

Kelly R. Bovard2
, Anne G.  Garcia2

, Diane Burns2
, and Carlos I. Gutierrez' 

1. Department of ConseNetion. Ca11fomia Geological Survey 
2. U.S. Geologlcal Survey. Department of Earth Scloncea. Univi,niity ol California, Riverside 

ONSHORE MAP SYMBOLS DESCR IPTION OF UN ITS 

Contact • Contact between geologic units; dotted where concealed. 

Fault • Solid where accurately located; dashed where 
approximately located; dotted where concealed. U = upthrown 
block. D = downthrown block. Arrow and number indicate 
direction and angle of dip of fault plane . 

Mission Va l ley Formation 

Anticline • Solid where accurately located; dashed where 
approximately located ; dotted where concealed. Arrow 
Indicates direction of axial plunge. 

Syncline • Solid where accurately located; dotted where concealed. 
Arrow Indicates direction of axial plunge. 

Landslide - Arrows indicate principal direction of movement. 
Queried where existence is questionable. 

Strike and dip of beds 

Inclined 

Strike and dip of Igneous joints 

Inclined 

Vertical 

Strike and dip of metamorphic foliation 

I nclined 

Stad ium Conglomerate 

Friars Formation 

Figure No. V 
Job No. 19- 12420 

cr.:� -km 
ti,-, . Exploration, lru;, � --"-------

---=:j � 
� October 20 1 9  



Lot-3 1 -seis-combo,ai 

Geolog ic Hazards Map Excerpt 
from City of San Diego 

Geolog ic Hazards and Fault Map 
Sheet 39 

Development Services Department 
DATE : 4/3/2008 

Lot 3 1  Rancho Del Sol 
Caminito Mendiola 

San Diego, CA. 

LEGEND 

Geologic Hazard Categories 
FAULT ZONES 

!2?J 1 1  Active, Alquist-Priolo Eanhquake Fault Zone 
12 Potentially Active, 

� Inactive, Presumed Inactive, or Activity Unknown 
D 13 Downtown special fault zone 
LANDSLIDES 

- 21 Confinned, known, or highly suspected 
22 Possible or conjectured 

SLIDE-PRONE FORMATIONS 

23 Friars: neutral or favordble geologic structure 
- 24 Friars: unfavorable geologic structure 
- 25 Ardath: neutral or favorable geologic structure 

26 Ardath: unfavorable geologic structure 
27 Otay, Sweetwater, and others 

UQUEFACTION 

31 High Potential -- shallow groundwater 
- major drainages, hydraulic fills 

32 Low Potential -· fluctuating groundwater 
fC71 minor drainages 
COASTAL BLUFFS 

41 Generally unstable 
Numerous landslides, high steep bluffs, I ..,, severe erosion, unfavorable geologic structure 

42 Generally unstable 
- Unfavorable bedding plains, high erosion 

43 Generally unstable 
- Unfavorable jointing, local high erosion 

44 Moderately stable 
- Mostly stable formations, local high erosion 

45 Moderately stable 
- Some minor landslides, minor erosion 

-
46 Moderately stable 

Some unfavorable geologic structure, minor or no eroSJon 
4 7 Generally stable 

Favorable geologic structure, minor or no erosion, 
no landslides 

48 Generally stable D Broad beach areas, developed harbor 
OTHER TERRAIN 

51 Level mesas -- underlain by terrace deposits and bedrock 
nomimal risk 

52 Other level areas, gently sloping to steep terrain, 
C favorable geologic structure, Low risk 

53 Level or sloping terrain, unfavorable geologic structure, D Low to moderate risk 
54 Steeply sloping terrain, unfavorable or fault controlled 

- geologic structure, Moderate risk 

- 55 Modified terrain (graded sites) 
Nominal risk 

Water tBavs and Lakes) 

D 
FAULTS 

/"<tl' Fault 

/' ✓ Inferred Fault 

Concealed Fault 

(.,,�Shear Zone 
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B E N C H  A N D K EY R E Q U I R E M E N TS  

� - ­
· \ · . . . .  

Rem ove al l  topsoil 
strip as specified 

· Proposed 

flu_ _ - :�: Origin a l  Ground Surface 

--- ·-- . ----.: ---
� -.;;::- -;::: 

� 

. .  -......:.... · .......__ . . . . -:-< :...... . . . .  ........... . 
�- ------

H 

. -- ,< · · · ' - ---............ . 
- :---,._  

V 

,,,-/ 
. . --- .,:_ . '· . -- '--'- --

� 

c------\· . ·
----

· --.: . .,_ 
Slope such th at  slough in g  
or slidin g does not  occur 

. ·-· 
I--

,- . . ---:-:-- . · .  · . ·-· -...;_ . .  . . . . -
� B  

Slope Ratio = H: V 
= Horizon tal:  Vertica l  
= 2. 0:  1 . 0 
( or as per soils engin eer/ 
engin eerin g geologist) 

✓u?;-� 
� -

(see n o te 4) 
(see n o te 1 )  

NOTES 

1 • The mm,mum width "B " of  key shall  b e  n o t  less than 1 0  feet. Key and 
benches shal l  be excavated to firm, dense, natural-ground and verified 
by a Soils Engineer /Engineering Geologist. 

2. The outside edge of  bottom key shall be belo w topsoil or loose surface 
material: Min imum one foot embedment  in to dense material ( or as per 
Soils Engineer /Engineering Geologist) .  

3 . Key and benching required where the natural slope is  steeper than 5. 0 
horizontal  to 1 . 0 vertical (5. 0: 1 . 0),  or as per Soils Engineer/ Engineering Geologist. 

4. Minimum 1 0% fall in to slope ( or as per Soils Engineer /Engineering Geologist) .  

5. Compaction test required every two (2) vertical  feet from lo west fill area.  

1 9- 1 2420-V/fl 

(see n o te 2) 

Figure No. VIII 
Job No. 1 9 - 1 2420 

:, 
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APPENDIX A 

UNIFIED SOIL CLASSIFICATION CHART 

SOIL DESCRIPTION 

Coarse-grained (More than half of material is  larger than a No.  200 sieve) 

G RAVELS, CLEAN GRAVELS 
( More than half of coarse fraction 
is  larger than No. 4 sieve size, but 
smal ler than 3" )  

G RAVELS WITH F INES 
(Appreciable amount) 

SANDS, CLEAN SANDS 
( More than half of coarse fraction 
is smal ler than a No. 4 sieve) 

SANDS WITH FINES 
(Appreciable amount) 

GW 

G P  

GC 

SW 

SP 

SM 

Wel l -graded gravels,  gravel and sand mixtures, l ittle 
or  no fines . 

Poorly graded gravels, g ravel and sand mixtures ,  l ittle 
or  no fines . 

Clay gravels, poorly graded gravel-sand-s i lt mixtures 

Wel l-graded sand, gravel ly sands, l ittle or no fines 

Poorly graded sands, gravel ly sands, l ittle or no fines . 

S i lty sands, poorly graded sand and si lty mixtures . 

SC C layey sands, poorly graded sand and clay m ixtures . 

Fine-grained (More than half of material is smaller than a No.  200 sieve) 

S I L  TS AN D CLAYS 

Liquid limit Less than 50 

Liquid limit Greater than 50 

H IGHLY O RGANIC SOILS 

( rev . 6/05)  

ML Inorganic si lts and very fine sands, rock flour, sandy 
si lt and clayey-si lt sand mixtures with a s l ight 
plasticity 

CL Inorganic clays of low to medium plasticity, gravel ly  
clays, si lty clays, c lean clays .  

O L  Organic si lts a n d  organic silty clays o f  low plastic ity . 

MH I norganic si lts, micaceous or diatomaceous f ine sandy 
or  s i lty soi ls,  elastic si lts . 

CH Inorganic c lays of high plasticity, fat clays . 

OH Organic c lays of  medium to high plasticity. 

PT Peat and other highly organic soi l s  



APPEN DIX B 

S LOPE STABI LITY CALCU LATIO N S  



XSTABL Fi l e : LOT 3 1Rl  9 - 2 4 - 1 9  1 2 : 0 4 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* X s T A B L * 
* * 
* S l ope S tabi l i ty  Ana l ys i s  * 
* us ing the * 
* Method o f  S l i ce s  * 
* * 
* Copyr i ght ( C )  1 9 9 2 - 2 0 0 8  * 
* I nteractive S o ftware De s i gns , Inc . * 
* Mo s cow , I D  8 3 8 4 3 ,  U . S . A .  * 
* * 
* Al l Ri ght s Re s e rved * 
* * 
* Ve r . 5 . 2 0 8  9 6  - 1 3 5 8  * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

Problem Description RD S  Lot 3 1  Trial 1 

Section A-A ' 

SEGMENT BOUNDARY COORDI NATES 

4 S URFACE boundary s e gments  

S e gment x - l e ft y- l e ft x - r i ght y-right 
S o i l  Uni t  No . ( ft )  ( ft )  ( ft )  ( ft )  
Be l ow 

1 
1 
1 
1 

Segment 

1 . 0 
2 1 2 . 0  
3 3 9 . 0  
4 6 9 . 0  

I SOTROP I C  S o i l  Parameters  

1 Soil  uni t ( s )  speci fied  

2 4 0 . 0  1 2 . 0  2 3 7 . 0  
2 3 7 . 0  3 9 . 0  2 3 0 . 0  
2 3 0 . 0  6 9 . 0  2 1 5 . 0  
2 1 5 . 0  9 0 . 0  2 1 5 . 0  

S o i l  Uni t  We i ght Cohe s i on Fri c t i on Pore 
Pres sure 

Parameter  Uni t  Mo i s t  
No . ( pc f ) 

1 1 1 5 . 0 

Sat . 
( p c f )  

1 2 5 . 0  

I ntercept 
( ps f )  

2 5 0 . 0  

Angl e  
( de g ) 

2 7 . 5 0 

Ru 

A cri t i cal  fai lure sur face searching method , us ing a random 
te chni que for  gene rat ing C I RCULAR surface s has  been spe c i fied . 
1 2 0 0  trial  surface s wi l l  be gene rated and analyzed . 4 0  Surfaces  
ini t i ate  from each of  30  points  equa l l y  spaced a l ong the ground 
sur face between x = 6 5 . 0  ft  and x = 8 0 . 0  ft 

1 



Each sur face terminate s be tween x = 1 0 . 0  ft and x= 3 7 . 0  ft 

Unl e s s  further l imi t a t i ons  were  imp o s e d ,  the minimum e l evat i on at 
whi ch a sur face extends is y = . 0  ft 
5 . 0  ft l ine s e gments  de fine each trial  fa i l ure sur face . 

ANGULAR RE S T R I CT I ONS 

The f i r s t s egment of  e a ch fai lure sur face wi l l  be incl ined within 
the angular  range de fined by : 

Lowe r angular  l imi t : = 

Upper angular  l imi t : = 

- 4 5 . 0  degre e s  
( s l ope angl e  - 5 . 0 ) degrees  

Fa ctors  o f  s a fety  have been cal culated by the 

* * * * * S IMPL I F I E D  JANBU METHOD * * * * * 

The 1 0  mo s t  cr i t i ca l  o f  a l l  the failure sur face s examined are 
di splayed b e l ow - the mo s t  cri t i cal  f i r s t  

* *  

Fai l ure sur face No . 1 spe ci fied  by 1 3  coo rdinate points  

Point 
No . 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
1 2  
1 3  

Corrected JANBU FOS 

Fai l ure sur face No . 
Point 

No . 
1 
2 
3 
4 
5 
6 

x - s u r f  
( ft )  
7 0 . 6 9 
6 5 . 8 7 
6 0 . 9 2 
5 5 . 9 2 
5 0 . 9 5  
4 6 . 0 8 
4 1 . 3 9  
3 6 . 9 5 
3 2 . 8 3 
2 9 . 1 0 
2 5 . 8 1 
2 3 . 0 1  
2 2 . 1 0 

2 . 4 7 6  

2 speci fied  
x-surf  

( ft )  
7 1 . 2 1  
6 6 . 3 8  
6 1 . 4 3 
5 6 . 4 3  
5 1 . 4 6  
4 6 . 5 7 

2 

y-surf  
( ft )  

2 1 5 . 0 0 
2 1 3 . 6 7  
2 1 2 . 9 4 
2 1 2 . 8 4 
2 1 3 . 3 6 
2 1 4 . 4 9 
2 1 6 . 2 2 
2 1 8 . 5 2 
2 2 1 . 3 6 
2 2 4 . 6 8 
2 2 8 . 4 5 
2 3 2 . 5 9 
2 3 4 . 3 8 

* *  ( Fo factor 

by 13  coordinate 
y- sur f 

( ft )  
2 1 5 . 0 0 
2 1 3 . 7 0 
2 1 2 . 9 8 
2 1 2 . 8 6 
2 1 3 . 3 5 
2 1 4 . 4 3 

1 . 0 6 9 )  

po int s 



* *  

* *  

7 4 1 . 8 6  2 1 6 . 0 8  
8 3 7 . 3 7 2 1 8 . 3 0 
9 3 3 . 1 9 2 2 1 . 0 3  

1 0  2 9 . 3 6 2 2 4 . 2 5 
1 1  2 5 . 9 5 2 2 7 . 9 0 
1 2  2 3 . 0 0 2 3 1 . 9 4 
1 3  2 1 . 5 5 2 3 4 . 5 3 

Corrected JANBU FOS 2 . 4 7 9  * *  ( Fo factor 1 . 0 6 8 ) 

Fai lure sur face No . 3 spe c i fied  by 13  coordinate po int s 
Point x-surf  y-surf  

No . ( ft )  ( ft )  
1 7 0 . 6 9 2 1 5 . 0 0 
2 6 5 . 9 7 2 1 3 . 3 4 
3 6 1 . 0 7 2 1 2 . 3 6 
4 5 6 . 0 8  2 1 2 . 0 7 
5 5 1 . 1 0 2 1 2 . 4 9 
6 4 6 . 2 2 2 1 3 . 6 1  
7 4 1 . 5 5 2 1 5 . 3 9 
8 3 7 . 1 8 2 1 7 . 8 2 
9 3 3 . 1 9 2 2 0 . 8 4 

1 0  2 9 . 6 7 2 2 4 . 3 8 
1 1  2 6 . 6 7 2 2 8 . 3 9 
1 2  2 4 . 2 7 2 3 2 . 7 7 
1 3  2 3 . 8 4 2 3 3 . 9 3 

Corrected JANBU FOS 2 . 4 8 0  * *  ( Fo factor 1 . 0 7 4 )  

Fai lure sur face 
Point 

No . 4 spe c i fied  by 1 3  coordinate points 

No . 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
1 2  
1 3  

x - s u r f  
( ft )  
7 1 . 7 2  
6 6 . 9 2 
6 1 . 9 8 
5 6 . 9 9  
5 2 . 0 0 
4 7 . 1 0 
4 2 . 3 4 
3 7 . 8 1 
3 3 . 5 5 
2 9 . 6 4 
2 6 . 1 2 
2 3 . 0 5 
2 0 . 7 1 

y-surf  
( ft )  

2 1 5 . 0 0 
2 1 3 . 6 2  
2 1 2 . 8 2 
2 1 2 . 6 1 
2 1 2 . 9 9 
2 1 3 . 9 7  
2 1 5 . 5 1 
2 1 7 . 6 2 
2 2 0 . 2 4 

2 2 3 . 3 5 
2 2 6 . 9 1 
2 3 0 . 8 5 
2 3 4 . 7 4 

* *  Corrected JANBU FOS 2 . 4 8 0  * *  ( Fo factor = 1 . 0 6 9 )  

Fai l ure sur face No . 5 speci fied  by 1 1  coordinate points  

3 



Point x - s u r f  y- surf  
No . ( ft )  ( ft )  

1 6 9 . 1 4 2 1 5 . 0 0 
2 6 4 . 2 9 2 1 3 . 7 7 
3 5 9 . 3 2 2 1 3 . 2 7 
4 5 4 . 3 2 2 1 3 . 5 3 
5 4 9 . 4 2 2 1 4 . 5 3 
6 4 4 . 7 3 2 1 6 . 2 5 
7 4 0 . 3 4 2 1 8 . 6 5 
8 3 6 . 3 7  2 2 1 . 6 8  
9 3 2 . 8 8 2 2 5 . 2 7 

1 0  2 9 . 9 8  2 2 9 . 3 4 
1 1  2 8 . 2 2 2 3 2 . 7 9 

* *  Corre cted JANBU FOS 2 . 4 8 0  * *  ( Fo factor 1 .  0 7 0 )  

Fa i lure sur face No . 6 spe c i fied  by 1 3  coordinate points  
Point x - s u r f  y- surf  

No . ( ft )  ( ft )  
1 7 0 . 1 7 2 1 5 . 0 0 
2 6 5 . 4 2 2 1 3 . 4 4 
3 6 0 . 5 1 2 1 2 . 5 2 
4 5 5 . 5 2 2 1 2 . 2 3 
5 5 0 . 5 3 2 1 2 . 5 8 
6 4 5 . 6 3 2 1 3 . 5 8 
7 4 0 . 9 0 2 1 5 . 2 0 
8 3 6 . 4 2  2 1 7 . 4 2 
9 3 2 . 2 6 2 2 0 . 1 9 

1 0  2 8 . 4 9 2 2 3 . 4 8 
1 1  2 5 . 1 8  2 2 7 . 2 3 
1 2  2 2 . 3 8 2 3 1 . 3 7 
1 3  2 0 . 6 8 2 3 4 . 7 5 

* *  Cor r e cted JANBU FOS 2 . 4 8 0  * *  ( Fo factor 1 .  0 7 2 ) 

Fai lure sur face No . 7 spe ci fied  by 1 2  coordinate points  
Point x - s ur f y- surf  

No . ( ft )  ( ft )  
1 7 0 . 6 9  2 1 5 . 0 0 
2 6 5 . 8 8 2 1 3 . 6 4 
3 6 0 . 9 2  2 1 2 . 9 8 
4 5 5 . 9 2  2 1 3 . 0 3 
5 5 0 . 9 8 2 1 3 . 7 9 
6 4 6 . 2 0 2 1 5 . 2 5 
7 4 1 . 6 7 2 1 7 . 3 7 
8 3 7 . 4 9 2 2 0 . 1 2 
9 3 3 . 7 5 2 2 3 . 4 3 

1 0  3 0 . 5 1 2 2 7 . 2 4 
1 1  2 7 . 8 6 2 3 1 . 4 8 
1 2  2 7 . 1 5 2 3 3 . 0 7 

4 



* *  Corrected JANBU FOS 2 . 4 8 1  * *  ( Fo factor 1 . 0 7 1 )  

Fai lure sur face No . 8 spe c i fied  by 1 3  coordinate point s 
Point x-surf  y-surf  

No . ( ft )  ( ft )  
1 7 1 . 7 2 2 1 5 . 0 0 
2 6 7 . 0 3 2 1 3 . 2 7 
3 62 . 1 4 2 1 2 . 2 2 
4 5 7 . 1 6 2 1 1 . 8 8 
5 5 2 . 1 7 2 1 2 . 2 4 
6 4 7 . 2 8 2 1 3 . 3 0 
7 4 2 . 6 0 2 1 5 . 0 5 
8 3 8 . 2 1 2 1 7 . 4 4 
9 3 4 . 2 0 2 2 0 . 4 3 

1 0  3 0 . 6 5 2 2 3 . 9 5 
1 1  2 7 . 6 4 2 2 7 . 9 5 
1 2  2 5 . 2 3 2 3 2 . 3 2 
1 3  2 4 . 7 0 2 3 3 . 7 1 

* *  Corrected JANBU FOS 2 . 4 8 1  * *  ( Fo factor 1 .  07  5 )  

Fai l ure surface No . 9 spe c i fied  by 1 4  coo rdinate points  
Point x-surf  y-surf  

No . ( ft )  ( ft )  
1 7 0  . 1 7 2 1 5 . 0 0 
2 6 5 . 3 1 2 1 3 . 8 3 
3 6 0 . 3 5 2 1 3 . 2 1 
4 5 5 . 3 5 2 1 3 . 1 3 
5 5 0 . 3 7 2 1 3 . 6 0  
6 4 5 . 4 8  2 1 4 . 62 
7 4 0 . 7 2 2 1 6 . 1 7  
8 3 6 . 1 7 2 1 8 . 2 3 
9 3 1 . 8 7 2 2 0 . 7 8 

1 0  2 7 . 8 8 2 2 3 . 7 9 
1 1  2 4 . 2 4 2 2 7 . 2 2 
1 2  2 1 . 0 0 2 3 1 . 0 3 
1 3  1 8 . 2 0 2 3 5 . 1 7 
1 4  1 8 . 0 6 2 3 5 . 4 3 

* *  Corrected JANBU FOS 2 . 4 8 4  * *  ( Fo factor 1 . 0 6 5 )  

Fai l ure surface No . 1 0 spe ci fied  by 1 4  coordinate point s 
Point x-surf  y-surf  

No . ( ft )  ( ft )  
1 7 1 . 7 2  2 1 5 . 0 0 
2 6 6 . 9 1  2 1 3 . 6 6 
3 6 1 . 9 7  2 1 2 . 8 6 
4 5 6 . 9 8  2 1 2 . 6 1 

5 



5 5 1 . 9 9  2 1 2 . 9 1 
6 4 7 . 0 6 2 1 3 . 7 7 
7 4 2 . 2 6 2 1 5 . 1 7 
8 3 7 . 6 5 2 1 7 . 1 0 
9 3 3 . 2 8 2 1 9 . 5 2 

1 0  2 9 . 2 0 2 2 2 . 4 2 

1 1  2 5 . 4 7 2 2 5 . 7 5 
1 2  2 2 . 1 3 2 2 9 . 4 7 
1 3  1 9 . 2 3 2 3 3 . 5 4 

1 4  1 8 . 2 0 2 3 5 . 3 9 

* *  Corrected JANBU FOS 2 . 4 8 4  * *  ( Fo factor 1 .  0 6 7 ) 

The fo l l owing i s  a summary o f  the TEN mo s t  cr i t i cal  surface s 

Prob l em De s cription : RS D Lot 3 1  T r i a l  1 

Ava i l ab l e  

S trength 

( lb )  

3 . 7 2 1 E+ 0 4  

3 . 7 6 1 E+ 0 4  

3 . 8 1 1 E+ 0 4  

3 . 9 2 8 E+ 0 4  

2 . 9 6 3E+ 0 4  

4 . 0 9 1 E+ 0 4  

3 . 1 7 9E+ 0 4  

3 . 7 8 3E+ 0 4  

4 . 0 2 0 E+ 0 4  

4 . 1 9 5E+ 0 4  

1 .  

2 .  

3 .  

4 .  

5 .  

6 .  

7 .  

8 .  

9 .  

1 0 . 

Modi fied  

JANBU FOS 

2 . 4 7 6  

2 . 4 7 9  

2 . 4 8 0  

2 . 4 8 0  

2 . 4 8 0  

2 . 4 8 0  

2 . 4 8 1  

2 . 4 8 1  

2 . 4 8 4  

2 . 4 8 4  

Corre ction 

Factor 

1 .  0 6 9 

1 .  0 6 8 

1 . 0 7 4  

1 . 0 6 9  

1 . 0 7 0  

1 . 0 7 2  

1 . 0 7 1  

1 . 0 7 5  

1 . 0 6 5 

1 . 0 6 7 

I n i t i a l  

x - coord 

( ft )  

7 0 . 6 9 

7 1 . 2 1  

7 0 . 6 9 

7 1 . 7 2 

6 9 . 1 4 

7 0 . 1 7 

7 0 . 6 9 

7 1 . 7 2 

7 0 . 1 7 

7 1 . 7 2 

Terminal 

x- coord 

( ft )  

2 2 . 1 0 

2 1 . 5 5  

2 3 . 8 4 

2 0 . 7 1 

2 8 . 2 2 

2 0 . 6 8 

2 7 . 1 5 

2 4 . 7 0 

1 8 . 0 6 

1 8 . 2 0 

* * * END OF  F I LE * * * 
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XSTABL F i l e : LOT 3 1 R2 9 - 2 4 - 1 9  1 3 : 1 6 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* X s T A B L * 
* * 
* S l ope S tabi l i t y  Analys i s  * 
* us ing the * 
* Method o f  S l i ce s  * 
* * 
* Copyri ght ( C )  1 9 9 2  - 2 0 0 8  * 
* I nteract ive S o ftware De s i gns , Inc . * 
* Mo s cow , I D  8 3 8 4 3 ,  U . S . A .  * 
* * 
* Al l Ri ght s Re s e rved * 
* * 
* Ve r .  5 . 2 0 8  9 6  - 1 3 5 8  * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

Problem Description : Rancho Del Sol Lot 31  Section B 

SEGMENT BOUNDARY COORDI NATES  

3 S URFACE boundary s e gments  

S e gment x - l e ft y- l e ft x - r i ght y-right S o i l  Uni t  
No . ( ft )  ( ft )  ( ft )  ( ft )  Be l ow Segment 

1 2 0 . 0  2 4 4 . 0  4 1 . 0 2 4 1 . 0 1 
2 4 1 . 0 2 4 1 . 0 6 4 . 0  2 2 9 . 0  1 

3 6 4 . 0  2 2 9 . 0  8 0 . 0  2 2 9 . 0  1 

I SOTROP I C  S o i l  Parameters  

1 Soil  uni t ( s )  spe c i fied  
S o i l  Uni t  We ight Cohe s i on 
Uni t  Mo i s t  Sat . Inter cept 

No . ( p c f ) ( p c f ) ( p s f )  

Frict ion 
Angle  
( deg ) 

Pore Pre s sure 
Parameter  Con s t ant 

Ru ( p s f )  

Water  
Surface 

No . 

1 1 1 5 . 0 1 2 5 . 0  2 5 0 . 0  2 7 . 5 0 . 0 0 0  . 0 

A c r i t i ca l  fai lure surface  s earching method ,  us ing a random 
te chni que for gene rating C I RCULAR surfaces  has been spe c i f i ed .  
2 0 0 0  trial  surfaces  wi l l  be  generated and analyzed . 
5 0  Sur face s initiate  from e a ch o f  4 0  points  equa l l y  spaced 
a l ong the ground sur face between x = 6 0 . 0  ft 

and x = 7 5 . 0  ft 

E a ch sur face terminat e s  between 
and 

1 

X = 
X = 

2 2 . 0  ft 
3 9 . 0  ft 

0 



Unl e s s  further l imi tat i ons we re impo s e d ,  the minimum e l evat ion 
at  whi ch a surface  extends is  y = . 0  ft 

* * * * * DE FAULT SEGMENT LENGTH SELECTED BY XS TABL * * * * * 

2 . 0  ft l ine s e gments  de fine e a ch t r i a l  fai lure sur face . 

ANGULAR RE STRICT I ONS 

The f i r s t  s e gment of each fa i l ure  sur face wi l l  be incl ined 
within the angular  range de fined by : 

- 4 5 . 0  degre e s  Lowe r angular  l imi t 
Upper  angular  l imi t ( s l ope angle  - 5 . 0 ) de gree s  

* * * * * S IMPL I F I E D  JANBU METHOD * * * * * 

The 1 0  mo s t  c r i t i cal  o f  a l l  the fai lure sur face s examined 
are displ ayed below - the mo s t  c r i t i cal  f i r s t  

Fa i lure sur face No . 1 spe c i fied  by 2 0  coordinate point s 
Point x-surf  y-surf  

No . ( ft )  ( ft )  
1 6 5 . 0 0 2 2 9 . 0 0 
2 6 3 . 1 3 2 2 8 . 2 8 
3 6 1 . 2 1  2 2 7 . 7 3 
4 5 9 . 2 5 2 2 7 . 3 4 
5 5 7 . 2 6 2 2 7 . 1 3 
6 5 5 . 2 6 2 2 7 . 0 9 
7 5 3 . 2 7 2 2 7 . 2 3 
8 5 1 . 2 9  2 2 7 . 5 4 
9 4 9 . 3 5 2 2 8 . 0 2 

1 0  4 7 . 4 5 2 2 8 . 6 7 
1 1  4 5 . 6 3 2 2 9 . 4 7 
1 2  4 3 . 8 7  2 3 0 . 4 4 
1 3  4 2 . 2 1 2 3 1 . 5 5 
1 4  4 0 . 6 5 2 3 2 . 8 1 
1 5  3 9 . 2 1 2 3 4 . 1 9 
1 6  3 7 . 8 9 2 3 5 . 7 0 
1 7  3 6 . 7 1 2 3 7 . 3 1 
1 8  3 5 . 6 8  2 3 9 . 0 2 
1 9  3 4 . 7 9 2 4 0 . 8 1 
2 0  3 4 . 3 5 2 4 1 . 9 5 

* *  Corre cted JANBU FOS 2 . 7 5 2  * *  ( Fo factor 

Fai lure sur face No . 2 spe c i fied  by 2 0  coordinate points  
Po int x-surf  y-surf  

2 

1 . 0 7 5 )  



No . ( ft )  ( ft )  
1 6 4 . 2 3 2 2 9 . 0 0 
2 62 . 3 5 2 2 8 . 3 2 
3 6 0 . 4 2 2 2 7 . 8 1 
4 5 8 . 4 5 2 2 7 . 4 6 
5 5 6 . 4 5  2 2 7 . 2 8 
6 5 4 . 4 5 2 2 7 . 2 8 
7 5 2 . 4 6 2 2 7 . 4 5 
8 5 0 . 4 9 2 2 7 . 7 8 
9 4 8 . 5 6 2 2 8 . 2 9 

1 0  4 6 . 6 7 2 2 8 . 9 6 
1 1  4 4 . 8 5 2 2 9 . 7 9 
1 2  4 3  . 1 1 2 3 0 . 7 7 
1 3  4 1 . 4 6  2 3 1 . 9 0 
1 4  3 9 . 9 1 2 3 3 . 1 7 
1 5  3 8 . 4 8 2 3 4 . 5 6 
1 6  3 7 . 1 7 2 3 6 . 0 7 
1 7  3 5 . 9 9  2 3 7 . 6 9 
1 8  3 4 . 9 6 2 3 9 . 4 1 
1 9  3 4 . 0 8 2 4 1 . 2 0 
2 0  3 3 . 7 6 2 4 2 . 0 3 

* *  Corrected  JANBU FOS 2 . 7 5 3  * *  ( Fo factor 1 . 0 7 4 )  

Fai lure surface  No . 3 spe ci fied  by 2 0  coordinate point s 
Point x- surf  y-surf  

No . ( ft )  ( ft )  
1 6 5 . 0 0 2 2 9 . 0 0 
2 6 3 . 1 0 2 2 8 . 3 9 
3 6 1 . 1 5 2 2 7 . 9 2 
4 5 9 . 1 7 2 2 7 . 6 2  
5 5 7 . 1 8 2 2 7 . 4 7 
6 5 5 . 1 8 2 2 7 . 4 8 
7 5 3 . 1 9 2 2 7 . 6 5 
8 5 1 . 2 1  2 2 7 . 9 7 
9 4 9 . 2 7 2 2 8 . 4 6 

1 0  4 7 . 3 7 2 2 9 . 0 9 
1 1  4 5 . 5 3 2 2 9 . 8 7 
1 2  4 3 . 7 6 2 3 0 . 7 9 
1 3  4 2 . 0 7 2 3 1 . 8 6 
1 4  4 0 . 4 6 2 3 3 . 0 5 
1 5  3 8 . 9 5 2 3 4 . 3 6 
1 6  3 7 . 5 6 2 3 5 . 8 0 
1 7  3 6 . 2 8 2 3 7 . 3 3 
1 8  3 5 . 1 2 2 3 8 . 9 7 
1 9  3 4 . 1 0 2 4 0 . 6 9 
2 0  3 3 . 4 2 2 4 2 . 0 8 

* *  Corrected JANBU FOS 2 . 7 5 4  * *  ( Fo factor 1 . 0 7 1 )  
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Fai lure surface No . 4 spe c i fied  by 1 9  coordinate po int s 
Point x - s u r f  y- surf  

No . ( ft )  ( ft )  
1 6 5 . 0 0 2 2 9 . 0 0 
2 6 3 . 1 3 2 2 8 . 2 9 
3 6 1 . 2 1  2 2 7 . 7 4 
4 5 9 . 2 4 2 2 7 . 3 8 
5 5 7 . 2 5 2 2 7 . 2 0 
6 5 5 . 2 5 2 2 7 . 2 0 
7 5 3 . 2 6 2 2 7 . 3 8 
8 5 1 . 2 9  2 2 7 . 7 5 
9 4 9 . 3 6 2 2 8 . 2 9 

1 0  4 7 . 5 0 2 2 9 . 0 0 
1 1  4 5 . 7 0 2 2 9 . 8 8 
1 2  4 4 . 0 0 2 3 0 . 9 3 
1 3  4 2 . 3 9 2 3 2 . 1 2 
1 4  4 0 . 9 0 2 3 3 . 4 6 
1 5  3 9 . 5 4 2 3 4 . 9 2  
1 6  3 8 . 3 2 2 3 6 . 5 1 
1 7  3 7 . 2 5 2 3 8 . 2 0 
1 8  3 6 . 3 4 2 3 9 . 9 8 
1 9  3 5 . 6 1  2 4 1 . 7 7 

* *  Corre cted JANBU FOS 2 . 7 5 5  * *  ( Fo factor 1 . 0 7 6 )  

Fai lure surface  No . 5 spe ci fied  by 2 0  coordinate points  
Point x - s u r f  y-surf  

No . ( ft )  ( ft )  
1 6 4 . 6 2  2 2 9 . 0 0 
2 62 . 7 6 2 2 8 . 2 5 
3 6 0 . 8 5 2 2 7 . 6 7 
4 5 8 . 8 9 2 2 7 . 2 6 
5 5 6 . 9 0 2 2 7 . 0 2 
6 5 4 . 9 0 2 2 6 . 9 6 
7 5 2 . 9 1 2 2 7 . 0 7 
8 5 0 . 9 3 2 2 7 . 3 5 
9 4 8 . 9 8 2 2 7 . 8 1 

1 0  4 7 . 0 8 2 2 8 . 4 3 
1 1  4 5 . 2 4 2 2 9 . 2 2 
1 2  4 3 . 4 8 2 3 0 . 1 6 
1 3  4 1 . 8 0  2 3 1 . 2 6 
1 4  4 0 . 2 3 2 3 2 . 4 9 
1 5  3 8 . 7 7 2 3 3 . 8 6 
1 6  3 7 . 4 4 2 3 5 . 3 5 
1 7 3 6 . 2 4 2 3 6 . 9 5  
1 8  3 5 . 1 9 2 3 8 . 6 5 
1 9  3 4 . 2 9 2 4 0 . 4 4 
2 0  3 3 . 6 4  2 4 2 . 0 5 

* *  Corrected JANBU FOS 2 . 7 5 8  * *  ( Fo factor 1 . 0 7 6 )  
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Fai lure sur face No . 6 spe c i f i e d  by 2 1  coordinate points  
Point x - s u r f  y-surf  

No . ( ft )  ( ft )  
1 6 6 . 1 5 2 2 9 . 0 0 
2 6 4 . 3 0 2 2 8 . 2 4 
3 6 2 . 4 0 2 2 7 . 6 3 
4 6 0 . 4 5 2 2 7 . 1 9 
5 5 8 . 4 7 2 2 6 . 9 0 
6 5 6 . 4 7 2 2 6 . 7 9 
7 5 4 . 4 7 2 2 6 . 8 4 
8 5 2 . 4 8 2 2 7 . 0 5 
9 5 0 . 5 2 2 2 7 . 4 3 

1 0  4 8 . 6 0 2 2 7 . 9 7 
1 1  4 6 . 7 2 2 2 8 . 6 7 
1 2  4 4 . 9 1 2 2 9 . 5 2 
1 3  4 3 . 1 8 2 3 0 . 52 
1 4  4 1 . 5 4 2 3 1 . 6 6  
1 5  3 9 . 9 9  2 3 2 . 9 3 
1 6  3 8 . 5 6 2 3 4 . 3 3 
1 7  3 7 . 2 5 2 3 5 . 8 3 
1 8  3 6 . 0 6 2 3 7 . 4 5 
1 9  3 5 . 0 2  2 3 9 . 1 5 
2 0  3 4 . 1 2 2 4 0 . 9 4 
2 1  3 3 . 6 8  2 4 2 . 0 5 

* *  Corrected JANBU FOS 2 . 7 5 9  * *  ( Fo factor 1 .  0 7 5 )  

Fa i lure sur face No . 7 spe c i f i e d  by 1 9  coordinate point s 
Point x - s u r f  y - s u r f  

No . ( ft )  ( ft )  
1 6 4 . 6 2 2 2 9 . 0 0 
2 62 . 6 8  2 2 8 . 4 8 
3 6 0 . 7 2 2 2 8 . 1 2 
4 5 8 . 7 3 2 2 7 . 9 1 
5 5 6 . 7 3 2 2 7 . 8 6 
6 5 4 . 7 3 2 2 7 . 9 6 
7 5 2 . 7 5 2 2 8 . 2 2 
8 5 0 . 7 9 2 2 8 . 6 4 
9 4 8 . 8 7 2 2 9 . 2 0 

1 0  4 7 . 0 1 2 2 9 . 9 2  
1 1  4 5 . 2 0 2 3 0 . 7 8 
1 2  4 3 . 4 7  2 3 1 . 7 7 
1 3  4 1 . 8 2 2 3 2 . 9 1 
1 4  4 0 . 2 6  2 3 4 . 1 6 
1 5  3 8 . 8 1 2 3 5 . 5 4 
1 6  3 7 . 4 7 2 3 7 . 0 2 
1 7  3 6 . 2 5 2 3 8 . 6 1 
1 8  3 5 . 1 5 2 4 0 . 2 8 
1 9  3 4 . 2 4 2 4 1 . 9 7 

5 



* *  Corrected JANBU FOS 2 . 7 5 9  * *  ( Fo factor 1 . 0 6 8 ) 

Fai lure sur face No . 8 speci f i e d  by  2 1  coordinate points  
Point  x - s u r f  y - s u r f  

No . ( ft )  ( ft )  
1 6 5 . 3 8 2 2 9 . 0 0 
2 6 3 . 4 9 2 2 8 . 3 7 
3 6 1 . 5 5 2 2 7 . 8 9 
4 5 9 . 5 7 2 2 7 . 5 5 
5 5 7 . 5 8 2 2 7 . 3 7 
6 5 5 . 5 8 2 2 7 . 3 4 
7 5 3 . 5 9 2 2 7 . 4 7 
8 5 1 . 6 1 2 2 7 . 7 5 
9 4 9 . 6 5 2 2 8 . 1 8 

1 0  4 7 . 7 4 2 2 8 . 7 6 
1 1  4 5 . 8 8 2 2 9 . 4 9 
1 2  4 4 . 0 7 2 3 0 . 3 5 
1 3  4 2 . 3 4 2 3 1 . 3 5  
1 4  4 0 . 6 9 2 3 2 . 4 9 
1 5  3 9 . 1 4 2 3 3 . 7 4 
1 6  3 7 . 6 8 2 3 5  . 1 1 
1 7  3 6 . 3 3 2 3 6 . 5 9 
1 8  3 5 . 1 0 2 3 8 . 1 7 
1 9  3 4 . 0 0 2 3 9 . 8 4 
2 0  3 3 . 0 3 2 4 1 . 5 9 
2 1  3 2 . 7 6 2 4 2 . 1 8 

* *  Corre cted JANBU FOS 2 . 7 6 0 * *  ( Fo factor 1 . 0 7 1 )  

Fa i lure sur face No . 9 spe c i f i e d  by 2 1  coo rdinate point s 
Point x - s u r f  y - s u r f  

No . ( ft )  ( ft )  
1 6 6 . 5 4 2 2 9 . 0 0 
2 6 4 . 7 1 2 2 8 . 1 9 
3 62 . 8 2 2 2 7 . 5 4 
4 6 0 . 8 8 2 2 7 . 0 6 
5 5 8 . 9 0 2 2 6 . 7 5 
6 5 6 . 9 1  2 2 6 . 6 0  
7 5 4 . 9 1 2 2 6 . 6 3  
8 5 2 . 9 2 2 2 6 . 8 3 
9 5 0 . 9 5 2 2 7 . 2 0 

1 0  4 9 . 0 2 2 2 7 . 7 3 
1 1  4 7 . 1 5 2 2 8 . 4 3 
1 2  4 5 . 3 4 2 2 9 . 2 9 
1 3  4 3 . 6 2 2 3 0 . 3 0 
1 4  4 1 . 9 8 2 3 1 . 4 6 
1 5  4 0 . 4 6 2 3 2 . 7 5 
1 6  3 9 . 0 4  2 3 4 . 1 6 
1 7  3 7 . 7 6 2 3 5 . 7 0 
1 8  3 6 . 6 1  2 3 7 . 3 3 
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1 9  3 5 . 6 1  2 3 9 . 0 6 
2 0  3 4 . 7 6 2 4 0 . 8 7 
2 1  3 4 . 3 6 2 4 1 . 9 5  

* *  Corre cted JANBU FOS 2 . 7 6 3 * *  ( Fo factor 1 .  0 7 7 ) 

Fai lure sur face No . 1 0 speci fied  by  1 9  coordinate point s 
Point x- sur f y-surf  

No . ( ft )  ( ft )  
1 6 4 . 6 2  2 2 9 . 0 0 
2 62 . 7 1 2 2 8 . 3 8 
3 6 0 . 7 6 2 2 7 . 9 3 
4 5 8 . 7 8 2 2 7 . 6 7 
5 5 6 . 7 8 2 2 7 . 5 9 
6 5 4 . 7 9 2 2 7 . 7 0 
7 5 2 . 8 1 2 2 7 . 9 9 
8 5 0 . 8 6 2 2 8 . 4 6 
9 4 8 . 9 7 2 2  9 .  1 1  

1 0  4 7 . 1 5 2 2 9 . 9 3  
1 1  4 5 . 4 1 2 3 0 . 9 1 
1 2  4 3 . 7 6 2 3 2 . 0 6 
1 3  4 2 . 2 3 2 3 3 . 3 4 
1 4  4 0 . 8 3 2 3 4 . 7 7 
1 5  3 9 . 5 6 2 3 6 . 3 1 
1 6  3 8 . 4 4 2 3 7 . 9 7 
1 7  3 7 . 4 7 2 3 9 . 7 2 
1 8  3 6 . 6 8  2 4 1 . 5 5 
1 9  3 6 . 6 6  2 4 1 . 6 2 

* *  Corrected JANBU FOS 2 . 7 6 5 * *  ( Fo factor 1 . 0 7 3 )  

The fo l l owing i s  a s ummary o f  the TEN mo s t  cri t i cal  surface s  

Prob l em De s cript i on : Rancho De l S o l  Lot 3 1  S e ct i on B 

Modi fied  Correct i on I n i t i a l  Terminal Avai l ab l e  
JANBU FOS Fa ctor x - coord x- coord Strength 

( ft )  ( ft )  ( lb )  

1 .  2 . 7 5 2  1 . 0 7 5  6 5 . 0 0 3 4 . 3 5 2 . 0 2 9E+ 0 4  
2 .  2 . 7 5 3  1 . 0 7 4  6 4 . 2 3 3 3 . 7 6 2 . 0 3 2 E+ 0 4  
3 .  2 . 7 5 4  1 . 0 7 1  6 5 . 0 0 3 3 . 4 2 2 . 0 0 8 E+ 0 4  
4 .  2 . 7 5 5  1 . 0 7 6  6 5 . 0 0 3 5 . 6 1  l . 9 0 5E+ 0 4  
5 .  2 . 7 5 8  1 . 0 7 6  6 4 . 6 2 3 3 . 6 4  2 . 1 1 9E+ 0 4  
6 .  2 . 7 5 9  1 . 0 7 5  6 6 . 1 5  3 3 . 6 8  2 . 1 6 4 E+ 0 4  
7 .  2 . 7 5 9  1 . 0 6 8  6 4 . 6 2 3 4 . 2 4 l . 8 3 8 E+ 0 4  
8 .  2 . 7 6 0 1 . 0 7 1  6 5 . 3 8 3 2 . 7 6 2 . 0 9 3E+ 0 4  
9 .  2 . 7 6 3 1 . 0 7 7  6 6 . 5 4  3 4 . 3 6 2 . 1 5 8 E+ 0 4  

1 0 . 2 . 7 6 5 1 . 0 7 3  6 4 . 62  3 6 . 6 6  l . 7 2 0 E+ 0 4  
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* * * END OF FILE * * * 
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SECTION B-B' 

LOT31 R2 9-24- 1 9  1 3: 1 6  

Rancho Del So l  Lo i  3 1  Section 8 
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SURFIC IAL STABI LITY CALCULATIONS FOR PROPOSED CUT AND F I LL SLOPES 

phi(deg)= 27.5 
c(psf)= 250 

gamma Sat(pcf)= 1 25 
gamma Buoy(pcf)= 62 .6 
slope angle(deg)= 26 .6 

depth= 5 
FS= 1 .52 

Slope face 
� 

radians 
0.4800 

0.4643 

Jt 
� 

d 

slope slope 
ratio angle 

2 to 1 26.6 

� Potentia l  Fai lure Surface 
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