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N CITY OF SAN DIEGO 
SEISMIC SAFETY STUDY

PROPOSED ALL PEOPLES CHURCH
COLLEGE AVENUE AND INTERSTATE 8

SAN DIEGO, CALIFORNIA

PROJECT 
SITE

ADVANCED GEOTECHNICAL SOLUTIONS, INC.



ADVANCED GEOTECHNICAL SOLUTIONS, INC.

TABLE 7.5.7 - 2019 CBC SEISMIC DESIGN PARAMETERS (SITE CLASS D)

Ss

S1

Fa

Fv

SMS

SM1

SDS

SD1

7.7. Site Specific Ground Motion Hazard Analysis

7.7.1. Probabilistic Seismic Hazard Analysis

7.7.2. Deterministic Seismic Hazard Analysis



ADVANCED GEOTECHNICAL SOLUTIONS, INC.

7.7.3. Site-Specific Design Response Spectrum



Note: See Table 7.7.3A of the report for values of the various curves.

01/20 FIGURE 4
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TABLE 7.7.3A
SITE-SPECIFIC DESIGN RESPONSE SPECTRUM DATA

Period 
(sec)

General 
Procedure 

Design
Response 
Spectrum 

for 
Exception 2

of ASCE
7-16

Risk
Coeff.

CR

Site-Specific Ground Motion Analysis Spectral Accelerations (g)

Maximum 
direction 

2%-in-50-yr
Probabilistic

Spectrum

Probabilistic 
MCER

Maximum 
direction 84th-

percentile 
Deterministic 

Spectrum

Deterministic
Lower Limit

Deterministic 
MCER

Site
Specific 
MCER

80%
General 

Procedure 
Design

Response 
Spectrum 

with
Fv=2.5

Site-
Specific 
Design

Response 
Spectrum

TABLE 7.7.3B
SITE-SPECIFIC SEISMIC DESIGN PARAMETERS
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7.8. Non-seismic Geologic Hazards

7.8.1. Mass Wasting

7.8.2. Flooding

7.8.3. Subsidence/Ground Fissuring

8.0 GEOTECHNICAL ENGINEERING

8.1. Soil Characteristics

8.2. Excavation Characteristics

8.3. Compressibility
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8.4. Collapse Potential/Hydro-Consolidation

8.5. Expansion Potential

8.6. Shear Strength Characteristics

TABLE 8.6
SHEAR STRENGTH PARAMETERS

Material
Cohesion

(psf)
Friction Angle

(degrees)

8.7. Earthwork Adjustments

TABLE 8.7
SHRINK/BULK PARAMETERS
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8.8. Bearing Capacity and Lateral Earth Pressures

NAVFAC 
DM-7.1

Rankine
Coulomb

8.9. Chemical/Resistivity Analyses

8.10. Infiltration Potential 

9.0 GRADING RECOMMENDATIONS

9.1. Site Preparation and Removals

Earthwork 
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Specifications

9.1.1. Stripping and Deleterious Material Removal

9.1.2. Topsoil (No Map Symbol)

9.1.3. Artificial Fill - Undocumented (Map Symbol afu)

9.1.4. Young Alluvium (Map Symbol Qal)

9.1.5. Older Alluvium (Map Symbol Qoa)
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9.1.6. Stadium Conglomerate / Santiago Peak Volcanics (Map Symbols Tst / Jsp)

9.2. Overexcavation Recommendations

9.2.1. Cut/Fill Transitions

9.2.2. Steep Cut/Fill Transitions

9.2.3. Utility Construction in Hard Rock

9.2.4. Removals Along Grading Limits and Property Lines
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9.3. Construction Staking and Survey

9.4. Earthwork Considerations

9.4.1. Compaction Standards

9.4.2. Documentation of Removals and Drains

9.4.3. Treatment of Removal Bottoms

9.4.4. Fill Placement

9.4.5. Benching
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9.4.6. Mixing

9.4.7. Compaction Equipment

9.4.8. Fill Slope Construction

9.5. Haul Roads

9.6. Import Materials
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10.0 CONCLUSIONS AND RECOMMENDATIONS

10.1. Design Recommendations

10.1.1. Foundation Design Criteria

TABLE 10.1.1
SHALLOW FOUNDATION DESIGN PARAMETERS

Minimum Footing 
Dimensions1

Allowable Bearing 
Capacity

Estimated Static 
Settlement 

Allowable Coefficient of 
Friction Below Footings

Lateral Bearing2

(Level Condition)

10.1.2. Mat Foundation
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TABLE 10.1.2
RIGID MAT FOUNDATION DESIGN PARAMETERS

Average Allowable 
Bearing Capacity

Estimated Total Static 
Settlement and Tilting

10.1.3. Foundation Excavations

10.1.4. Isolated Footings

10.1.5. Moisture and Vapor Barrier

Visqueen
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H
H/3 

.

H/2

.

10.1.6. Deepened Footings and Structural Setbacks

FIGURE 5

10.1.7. Concrete Design

10.1.8. Corrosion
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10.2. Retaining Walls

Static Case

TABLE 10.2
LATERAL EARTH PRESSURES

Seismic Case
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FIGURE 6
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10.3. Utility Trench Excavation

10.4. Utility Trench Backfill

10.5. Exterior Slabs and Walkways

10.5.1. Subgrade Compaction

10.5.2. Subgrade Moisture

10.5.3. Slab Thickness

10.5.4. Control Joints

10.5.5. Flatwork Reinforcement

10.5.6. Thickened Edge
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10.6. Preliminary Pavement Design

Standard Pavement Section

11.0 CLOSURE

11.1. Geotechnical Review

11.2. Limitations
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APPENDIX A
REFERENCES
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REFERENCES
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APPENDIX B
SUBSURFACE INVESTIGATION



July 17, 2015 Page 1 
P/W 1411-02 Report No. 1411-02-B-4 

Project  College Ave/I8   
Date Excavated Dec. 2014   
Logged by  FE    
Equipment  Cat 328D   

        

LOG OF TEST PITS 

Test 
Pit No.   Depth (ft.) USCS                     Description      

EX-1 0.0 – 2.0 SM Artificial Fill – Undocumented (afu):
SILTY SAND with abundant rounded COBBLES to 4-in. 
diameter, yellowish brown, very moist, loose; some clay.

2.0 – 9.5 Stadium Conglomerate (Tst):
COBBLE CONGLOMERATE, rounded volcanic and 
metamorphic clasts to 6-in. diameter in a SILTY 
SANDSTONE matrix, light brownish yellow, moderately 
hard.

TOTAL DEPTH 9.5 FT.
NO GROUNDWATER, NO CAVING.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
EX-2 0.0 – 3.5 SM Artificial Fill – Undocumented (afu):

SILTY SAND, light reddish brown, very moist, loose; with 
some rounded cobbles to 8-in. diameter; minor seepage at 3.5 
ft.

3.5 – 7.0 Santiago Peak Volcanics (Jsp):
METAVOLCANIC BEDROCK, light gray to gray on fresh 
surfaces, slightly to moderately weathered, moderately hard to 
hard; jointed, manganese oxide along joint surfaces.
@5 ft. N 60° E, Vertical - Joint

N 5° W, 75° SW - Joint
@6 ft. Hard, slightly weathered

TOTAL DEPTH 7.0 FT.
MINOR SEEPAGE AT 3.5 FT., NO CAVING.
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Test 
Pit No.   Depth (ft.) USCS                     Description      

EX-3 0.0 – 22.0 SW

SM

Artificial Fill – Undocumented (afu):
SAND with COBBLES, fine to coarse grained, brown, moist, 
loose; with some clay and silt.
@2 ft. SILTY SAND, pale yellow to light gray, slightly moist, 
moderately dense; abundant rounded COBBLES to 8-in. 
diameter.

22.0 – 26.0 CL/ML Alluvium (Qal):
CLAYEY SILT, brown, very moist, stiff; some fine grained 
sand and angular gravel.

26.0 – 27.0 Santiago Peak Volcanics (Jsp):
METAVOLCANIC BEDROCK, reddish brown, moderately 
weathered, hard.

TOTAL DEPTH 27.0 FT.
NO GROUNDWATER, CAVING AT 3 FT.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
EX-4 0.0 – 8.0 SW Artificial Fill – Undocumented (afu):

SAND with COBBLES, fine to coarse grained, pale yellow, 
slightly moist, loose.
@4 ft. Moderately dense.

6.5 – 13.0 Older Alluvium (Qoa):
SILTY SAND, fine grained, yellow, slightly moist to moist, 
moderately dense to dense; some clay.
@10 ft. Some ¼ to ½-in. thick SILTY CLAY lenses, olive, 
moist, stiff; slightly plastic.

TOTAL DEPTH 13.0 FT.
NO GROUNDWATER, NO CAVING.
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Test 
Pit No.   Depth (ft.) USCS                     Description      

EX-5 0.0 – 21.0 SM

SW

Artificial Fill – Undocumented (afu):
SILTY SAND, reddish brown, moist, loose.
@2.5 ft. SAND with COBBLES, light gray, slightly moist, 
medium dense; with some silt and clay.

21.0 – 22.0 ML Alluvium (Qal):
CLAYEY to SANDY SILT, dark grayish brown, moist to 
very moist, stiff; abundant subangular gravel.

22.0 – 23.0 Older Alluvium (Qoa):
SILTY SAND, fine grained, yellow, slightly moist, 
moderately dense to dense.

TOTAL DEPTH 23.0 FT.
NO GROUNDWATER, NO CAVING.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
EX-6 0.0 – 10.0 SW Artificial Fill – Undocumented (afu):

SAND with COBBLES, pale yellow to light gray; with some 
silt and clay.

10.0 – 15.0 Older Alluvium (Qoa):
Interbedded CLAYEY fine grained SAND and SILTY CLAY,
yellow and olive, moist, dense/stiff.

15.0 – 15.5 Santiago Peak Volcanics (Jsp):
METAVOLCANIC BEDROCK, brownish yellow, highly 
weathered, abundant clay development, soft to moderately 
hard.
@15.5 ft. Slightly weathered, hard.

TOTAL DEPTH 15.5 FT.
NO GROUNDWATER, NO CAVING.
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Test 
Pit No.   Depth (ft.) USCS                     Description      

EX-7 0.0 – 20.0 SM Artificial Fill – Undocumented (afu):
Angular, gray metavolcanic clasts from 8-in. to 4-ft. diameter 
in a SILTY SAND matrix, fine to coarse grained, yellowish 
brown, moist, loose.
@6 ft. Some rounded cobbles to 5-in. diameter.
@8 ft. Some rounded cobbles to 7-in. diameter.
@19 ft. Some rounded cobbles to 10-in. diameter.

20.0 – 24.5 Older Alluvium (Qoa):
Fine SANDY SILT, red, slightly moist, stiff; some 1/16-in. 
paleo root holes.
@22 ft. Some clay; no visible porosity.

TOTAL DEPTH 24.5 FT.
NO GROUNDWATER, CAVING AT 5 FT.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
EX-8 0.0 – 4.5 SM Artificial Fill – Undocumented (afu):

SILTY SAND, fine to coarse grained, reddish brown, moist, 
loose; abundant rounded cobbles to 3-in. diameter.

4.5 – 12.5 Stadium Conglomerate (Tst):
COBBLE CONGLOMERATE, rounded cobbles to 3-in. 
diameter in a SILTY SANDSTONE matrix, yellow, slightly 
moist, hard. 

TOTAL DEPTH 12.5 FT.
NO GROUNDWATER, NO CAVING.
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Test 
Pit No.   Depth (ft.) USCS                     Description      

EX-9 0.0 – 10.0 SM Artificial Fill – Undocumented (afu):
SILTY SAND with COBBLES, dark brown and yellowish 
brown, moist, loose; some 4-in. thick asphalt slabs.
@4 ft. Some angular metavolcanic clasts to 2-ft. diameter.
@8 ft. Trash debris.

10.0 – 12.5 Stadium Conglomerate (Tst):
COBBLE CONGLOMERATE, rounded volcanic and 
metamorphic clasts to 3-in. diameter, in a SILTY 
SANDSTONE matrix, light yellow, slightly moist, moderately 
hard.
@11 ft. Hard.

TOTAL DEPTH 12.5 FT.
NO GROUNDWATER, CAVING AT 4 FT.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
EX-10 0.0 – 22.0 SW

SM-ML

Artificial Fill – Undocumented (afu):
GRAVELY SAND, reddish brown, moist, loose; with some 
rounded cobbles to 3-in. diameter; few metavolcanic clasts to 
18-in. diameter.425
@11 ft. SILTY SAND and CLAYEY SILT, dark gray, moist 
to very moist, firm to medium dense; some organics.

22.0 – 22.5 Santiago Peak Volcanics (Jsp):
METAVOLCANIC BEDROCK, moderately weathered, hard. 

TOTAL DEPTH 15.5 FT.
NO GROUNDWATER, CAVING AT 6 FT.
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APPENDIX C
GENERAL EARTHWORK SPECIFICATIONS 

AND GRADING GUIDELINES
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GENERAL EARTHWORK SPECIFICATIONS
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DETAIL 1CANYON  SUBDRAIN

VER 1.0 NTS

ADVANCED GEOTECHNICAL SOLUTIONS

2 ft

3 ft3 ft

1 ft

DIRECT SOLID OUTLET PIPE TO
APPROVED DRAINAGE AREA PER
PROJECT CIVIL ENGINEER

CONSTRUCT DRAIN OUTLET
A MINIMUM 1-FOOT
ABOVE GRADE

CUTOFF WALL CONSISTING OF
GROUT, CONCRETE, BENTONITE
OR OTHER MATERIAL
APPROVED BY
GEOTECHNICAL CONSULTANT

20 FOOT MINIMUM 5 FT.
MIN.

SOLID PIPE PERFORATED PIPE

CUTOFF WALL
DIMENSIONS

NOTE: LOCATION OF CANYON SUBDRAINS AND OUTLETS
SHOULD BE DOCUMENTED BY PROJECT CIVIL ENGINEER.
OUTLETS MUST BE KEPT UNOBSTRUCTED AT ALL TIMES.

CANYON SUBDRAIN TERMINUS

DESIGN GRADE

2% MIN.

EXISTING GRADE

UNSUITABLE
BEARING MATERIAL
(REMOVE)REQUIRED BENCHING

SUITABLE
BEARING MATERIAL

SUBDRAIN OPTION 1 OR 2
(SEE DETAIL 2)

ENGINEERED FILL

PLACE SUBDRAIN AT LOWEST
GRADE WITHIN CANYON REMOVAL

CANYON SUBDRAIN PROFILE

DESIGN GRADE



DETAIL 2DRAIN  SPECIFICATIONS

VER 1.0

ADVANCED GEOTECHNICAL SOLUTIONS

NTS

4-INCH SOLID
OUTLET PIPE

2-INCH MIN.
BELOW PIPE

2-FT. MIN.

3-FT.
MIN.

OPTION 2

DRAIN
MATERIAL
WITH
FILTER FABRIC

OPTION 1

4-INCH SOLID
OUTLET PIPE

2-INCH MIN
BELOW PIPE

2-FT. MIN

2-FT.
MIN

DRAIN
MATERIAL
WITH
FILTER FABRIC

BUTTRESS/STABILIZATION DRAIN

GRAVEL TRENCH TO BE FILLED WITH 3/4-INCH MAX  ROCK OR APPROVED EQUIVALENT
SUBSTITUTE

MIRAFI 140 FILTER FABRIC WITH A MINIMUM 6-INCH OVERLAP

4-INCH ABS OR PVC PIPE OR APPROVED EQUIVALENT SUBSTITUTE WITH A MINIMUM
OF 8 PERFORATIONS (1/4-INCH DIAMETER) PER LINEAL FOOT IN
BOTTOM HALF OF PIPE

(ASTM D2751, SDR-35     OR ASTM D3034, SDR-35
ASTM D1527, SCHD. 40  OR ASTM D1785, SCHD. 40)

DRAIN MATERIAL:

FILTER FABRIC:

PIPE:

OR EQUIVALENT SUBSTITUTE

OPTION 2

12-INCH MINIMUM
ABOVE PIPE

APPROVED
DRAIN
MATERIAL

APPROVED
FILTER
FABRIC, WITH
6-INCH
OVERLAP

6-INCHES MINIMUM,
ADJACENT TO AND
BELOW PIPE

DRAIN MATERIAL:

FILTER FABRIC:

MINIMUM VOLUME OF 9 CUBIC FEET
PER LINEAL FOOT OF 3/4-INCH MAX
ROCK  OR APPROVED EQUIVALENT
SUBSTITUTE

MIRAFI 140 FILTER FABRIC OR
APPROVED EQUIVALENT SUBSTITUTE

6-INCHES MINIMUM,
ADJACENT TO AND
BELOW PIPE

12-INCH MINIMUM
ABOVE PIPE

APPROVED
FILTER
MATERIAL

CANYON SUBDRAIN

OPTION 1

6 OR 8-INCH ABS OR PVC PIPE OR APPROVED SUBSTITUTE WITH A MINIMUM
OF 8 PERFORATIONS (1/4-INCH DIAMETER) PER LINEAL FOOT IN
BOTTOM HALF OF PIPE

(ASTM D2751, SDR-35     OR ASTM D3034, SDR-35
ASTM D1527, SCHD. 40  OR ASTM D1785, SCHD. 40)

CONTINUOUS RUN IN EXCESS OF 5OO FEET REQUIRES 8-INCH DIAMETER PIPE
(ASTM D3034, SDR-35, OR ASTM D1785, SCHD. 40)

PIPE:

NOTE:

FILTER MATERIAL: MINIMUM VOLUME OF
9 CUBIC FEET PER LINEAL
FOOT OF CALTRANS
CLASS 2 PERMEABLE MATERIAL



DETAIL 3STABILIZATION/BUTTRESS  FILL

VER 1.0

ADVANCED GEOTECHNICAL SOLUTIONS

NTS

4 FOOT MIN.
BENCH HEIGHT

BENCH WIDTH
VARIES

SEE DETAIL 2 FOR DRAIN SPECIFICATIONS

DESIG
N

GRADE

CODE COMPLIANT
SETBACK, 15 FOOT MIN.

2%

2%

BLANKET FILL - AS REQUIRED BY
GEOTECHNICAL CONSULTANT
AND/OR CODE COMPLIANCE
(3 FOOT MIN.)

CONSTRUCT DRAIN OUTLET
A MINIMUM 1-FOOT
ABOVE GRADE

HEEL

WIDTH

CODE COMPLIANT KEYWAY
WITH MINIMUM DIMENSIONS:

TOE        2 FOOT MIN.
HEEL 3 FOOT MIN.
WIDTH 15 FOOT MIN.

CODE COMPLIANT
SETBACK, 15 FOOT MIN.

NOTES:

1. DRAIN OUTLETS TO BE PROVIDED EVERY 100 FEET
CONNECT TO PERFORATED DRAIN PIPE BY “L” OR “T”
AT A MINIMUM 2% GRADIENT.

2. THE NECESSITY AND LOCATION OF ADDITIONAL
DRAINS SHALL BE DETERMINED IN THE FIELD
BY THE GEOTECHNICAL CONSULTANT.  UPPER STAGE
OUTLETS SHOULD BE EMPTIED ONTO CONCRETE
TERRACE DRAINS.

3. DRAIN PIPE TO EXTEND FULL LENGTH OF
STABILIZATION/BUTTRESS WITH A MINIMUM GRADIENT
OF 2% TO SOLID OUTLET PIPES.

4. LOCATION OF DRAINS AND OUTLETS
SHOULD BE DOCUMENTED BY PROJECT
CIVIL ENGINEER.   OUTLETS MUST BE KEPT
UNOBSTRUCTED AT ALL TIMES.

TOE

2% MIN.



DETAIL 4FILL OVER  CUT SLOPE

SUITABLE BEARING MATERIAL

CODE COMPLIANT KEYWAY
WITH MINIMUM DIMENSIONS:

TOE:        2 FOOT MIN.
HEEL:      3 FOOT MIN.
WIDTH:  15 FOOT MIN.

ENGINEERED FILL

* THE “CUT” PORTION OF THE SLOPE SHALL

BE EXCAVATED AND EVALUATED BY THE
GEOTECHNICAL CONSULTANT PRIOR TO
CONSTRUCTING THE “FILL” PORTION

SUITABLE
BEARING MATERIAL

NOTES:

1. THE NECESSITY AND LOCATION OF DRAINS
SHALL BE DETERMINED IN THE FIELD
BY THE GEOTECHNICAL CONSULTANT

2. SEE DETAIL 2 FOR DRAIN SPECIFICATIONS

VER 1.0

ADVANCED GEOTECHNICAL SOLUTIONS

NTS

“C
UT” SLOPE*

“FILL” SLOPE

DESIG
N

GRADE

EXISTING GRADE

UNSUITABLE BEARING MATERIAL (REMOVE)

WIDTH

4 FOOT MIN.
BENCH HEIGHT

BENCH WIDTH
VARIES

HEEL

TOE

2% MIN.



DETAIL 5FILL OVER  NATURAL SLOPE

VER 1.0

ADVANCED GEOTECHNICAL SOLUTIONS

NTS

WIDTH

4 FOOT MIN.
BENCH HEIGHT

BENCH WIDTH
VARIES

EXISTING GRADE

NOTES:

1. WHEN THE NATURAL SLOPE APPROACHES OR
EXCEEDS THE DESIGN GRADE SLOPE RATIO,
SPECIAL RECOMMENDATIONS ARE NECESSARY
BY THE GEOTECHNICAL CONSULTANT

2. THE GEOTECHNICAL CONSULTANT WILL
DETERMINE THE REQUIREMENT FOR AND
LOCATION OF SUBSURFACE DRAINAGE SYSTEMS.

3. MAINTAIN MINIMUM 15 FOOT HORIZONTAL WIDTH
FROM FACE OF SLOPE TO BENCH/BACKCUT

SUITABLE BEARING MATERIAL

UNSUITABLE BEARING MATERIAL (REMOVE)

DESIG
N

GRADE

ENGINEERED FILL

HEEL

TOE

CODE COMPLIANT KEYWAY
WITH MINIMUM DIMENSIONS:

TOE:        2 FOOT MIN.
HEEL:      3 FOOT MIN.
WIDTH:  15 FOOT MIN.

A 1:1 MINIMUM
PROJECTION FROM DESIGN
SLOPE TOE TO TOE OF KEYWAY

RE-GRADE NATURAL SLOPE
WITH ENGINEERED FILL

VARIABLE
BACKCUT

2% MIN.



DETAIL 6SKIN  FILL CONDITION

VER 1.0

ADVANCED GEOTECHNICAL SOLUTIONS

NTS

NOTES:

1.  MAINTAIN MINIMUM 15 FOOT HORIZONTAL WIDTH
FROM FACE OF SLOPE TO BENCH/BACKCUT

2.  SEE DETAIL 2 FOR DRAIN SPECIFICATIONS

WIDTH

4 FOOT MIN.
BENCH HEIGHT

BENCH WIDTH
VARIES

HEEL

TOE

CODE COMPLIANT KEYWAY
WITH MINIMUM DIMENSIONS:

TOE:        2 FOOT MIN.
HEEL:      3 FOOT MIN.
WIDTH:  15 FOOT MIN.

SUITABLE BEARING MATERIAL

EXISTING GRADE

UNSUITABLE BEARING
MATERIAL (R

EMOVE)

DESIG
N

GRADE

L

2% MIN.



DETAIL 7
PARTIAL CUT SLOPE

STABILIZATION

VER 1.0 NTS

ADVANCED GEOTECHNICAL SOLUTIONS

11

2W

H H1 EXISTING GRADE

4 FOOT MIN.
BENCH HEIGHT

BENCH WIDTH
VARIES

SUITABLE BEARING MATERIAL

DESIGN GRADE

ENGINEERED FILL

UNSUITABLE
BEARING MATERIAL
(REMOVE)

2

W
1 FOOT TILT BACK (MIN.)

15 FOOT MIN.

NOTES:

1. IF RECOMMENDED BY THE GEOTECHNICAL CONSULTANT,
THE REMAINING CUT PORTION OF THE SLOPE MAY REQUIRE
REMOVAL AND REPLACEMENT WITH AN ENGINEERED FILL

2. “W” SHALL BE EQUIPMENT WIDTH (15 FEET) FOR SLOPE HEIGHT
LESS THAN 25 FEET.  FOR SLOPES GREATER THAN 25 FEET, “W” SHALL
BE DETERMINED BY THE GEOTECHNICAL CONSULTANT. AT NO
TIME SHALL “W” BE LESS THAN H/2

3. DRAINS WILL BE REQUIRED (SEE DETAIL 2)



VER 1.0

ADVANCED GEOTECHNICAL SOLUTIONS

NTS

DETAIL 8
CUT &  CUT-FILL LOT
OVEREXCAVATION

DESIGN GRADE

REMOVE AND REPLACE
WITH ENGINEERED FILL

SUITABLE BEARING MATERIAL

DEPTH *

5 FEET
MIN.

1:1

UNSUITABLE BEARING
MATERIAL

(R
EMOVE)

ENGINEERED FILL

REQUIRED BENCH

DESIGN GRADE

REMOVE AND REPLACE
WITH ENGINEERED FILL

SUITABLE BEARING MATERIAL

DEPTH *

5 FEET
MIN.

5 FEET
MIN.

1:
1 1:1

EXISTING GRADE

CUT LOT OVEREXCAVATION

CUT-FILL LOT OVEREXCAVATION

EXISTING GRADE

** SUBSURFACE
DRAINAGE

** SUBSURFACE
DRAINAGE

NOTES:

*  SEE REPORT FOR RECOMMENDED DEPTHS, DEEPER OVEREXCAVATION MAY BE REQUIRED BY
THE GEOTECHNICAL CONSULTANT BASED ON EXPOSED FIELD CONDITIONS

** CONSTRUCT EXCAVATION TO PROVIDE FOR POSITIVE DRAINAGE TOWARDS STREETS,
DEEPER FILL AREAS OR APPROVED DRAINAGE DEVICES BASED ON FIELD CONDITIONS



VER 1.0

ADVANCED GEOTECHNICAL SOLUTIONS

NTSNTSNTS

REMOVAL ADJACENT TO
EXISTING  FILL

DETAIL 9

1:
11:1

ADDITIONAL
ENGINEERED FILL
(TO DESIGN GRADE)

DESIGN GRADE

EXISTING GRADE

TEMPORARY
ENGINEERED FILL
(TO BE REMOVED)

ENGINEERED FILL
(EXISTING)

UNSUITABLE
BEARING MATERIAL
(REMOVE)

SUITABLE BEARING MATERIAL

*

* REMOVE BEFORE PLACING ADDITIONAL ENGINEERED FILL

TYPICAL UP-CANYON PROFILE
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ADVANCED GEOTECHNICAL SOLUTIONS

NTSNTSNTS

OVERSIZED  MATERIAL
DISPOSAL CRITERIA

DETAIL 10

WINDROW PROFILE

GRANULAR MATERIAL APPROVED BY
THE GEOTECHNICAL CONSULTANT AND
CONSOLIDATED IN-PLACE BY FLOODING

GRANULAR MATERIAL APPROVED BY
THE GEOTECHNICAL CONSULTANT AND
CONSOLIDATED IN-PLACE BY FLOODING

GRANULAR MATERIAL APPROVED BY
THE GEOTECHNICAL CONSULTANT AND
CONSOLIDATED IN-PLACE BY FLOODING

ENGINEERED FILL

HORIZONTALLY PLACED ENGINEERED FILL, FREE OF OVERSIZED MATERIALS AND
COMPACTED TO MINIMUM PROJECT STANDARDS

COMPACT ENGINEERED FILL ABOVE OVERSIZED MATERIALS TO FACILITATE
“TRENCH” CONDITION PRIOR TO FLOODING GRANULAR MATERIALS

WINDROW CROSS-SECTION

15 FOOT MINIMUM WIDTH
ENGINEERED FILL BETWEEN
WINDROWS

OVERSIZED MATERIAL DISPOSAL PROFILE

TYPICAL WINDROWS,
PLACED PARALLEL TO
SLOPE FACE

10 FEET

15 FEET

CLEAR ZONE DIMENSIONS FOR REFERENCE ONLY, ACTUAL DEPTH, WIDTH,
WINDROW LENGTH, ETC. TO BE BASED ON ELEVATIONS OF FOUNDATIONS,
UTILITIES OR OTHER STRUCTURES PER THE GEOTECHNICAL CONSULTANT OR
GOVERNING AGENCY APPROVAL

CLEAR ZONE

CLEAR ZONE

DESIGN GRADE

4 FEET
15 FEET

ENGINEERED FILL
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ADVANCED GEOTECHNICAL SOLUTIONS

NTSNTSNTS

SETTLEMENT PLATE DETAIL 11

PROTECT IN-PLACE AT DESIGN GRADE

3-INCH SCHEDULE 40 PVC PIPE
5-FOOT SECTIONS ATTACHED
WITH GLUED COUPLING JOINTS

EXTENSION ROD CONSISTING OF
5-FOOT SECTIONS OF 3/4-INCH
GALVANIZED PIPE, TOP AND
BOTTOM THREADED

3/4-INCH PIPE COUPLING

DESIGN GRADE

3/4-INCH PIPE NIPPLE WELDED
TO SETTLEMENT PLATE

FOUND PLATE ON ONE-FOOT
COMPACTED SAND BEDDING

SETTLEMENT PLATE,
2’ x 2’ x 1/4” STEEL

SUITABLE BEARING MATERIAL

NOTES:

1. SETTLEMENT PLATE LOCATIONS SHALL BE SUFFICIENTLY IDENTIFIED BY THE
CONTRACTOR AND BE READILY VISIBLE TO EQUIPMENT OPERATORS.

2. CONTRACTOR SHALL MAINTAIN ADEQUATE HORIZONTAL CLEARANCE FOR EQUIPMENT
OPERATION AND SHALL BE RESPONSIBLE FOR REPAIRING ANY DAMAGE TO
SETTLEMENT PLATE DURING SITE CONSTRUCTION.

3. A MINIMUM 5-FOOT ZONE ADJACENT TO SETTLEMENT PLATE/EXTENSION RODS SHALL BE
ESTABLISHED FOR HAND-HELD MECHANICAL COMPACTION OF ENGINEERED FILL.
ENGINEERED FILL SHALL BE COMPACTED TO MINIMUM PROJECT STANDARD.

4. ELEVATIONS OF SETTLEMENT PLATE AND ALL EXTENSION ROD PLACEMENT SHALL BE
DOCUMENTED BY PROJECT CIVIL ENGINEER OR SURVEYOR.

2 FEET
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ADVANCED GEOTECHNICAL SOLUTIONS

NTSNTSNTS

SETTLEMENT MONUMENT DETAIL 12

PVC PIPE

3 FEET
MINIMUM

CONCRETE OR
SLURRY BACKFILL

REBAR OR
MIN. 6-INCH FLAT HEADED BOLT
WITH 2-INCH CLEARANCE AND
SURROUNDED WITH PVC PIPE

SPRINKLER VAULT,
PLACED ABOVE GRADE
TO REDUCE SEDIMENT INFILL

DESIGN GRADE

ENGINEERED FILL

PVC CAP

NOTES:

1. SETTLEMENT MONUMENT LOCATIONS SHALL BE SUFFICIENTLY IDENTIFIED
AND BE READILY VISIBLE TO EQUIPMENT OPERATORS.

2. ELEVATIONS OF SURFACE MONUMENTS SHALL BE DOCUMENTED BY
PROJECT CIVIL ENGINEER OR SURVEYOR.
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afc
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afc
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(Jsp)

afu

(Qal)

afu

(Tst)

B’

A
’

A

EX-10

0 - 22’ afu

22 - 22.5’ Jsp

TD = 22.5 ft.

No water, caving @ 6’

EX-9

0 - 10’ afu

10 - 12.5’ Tst

TD = 12.5 ft.

No water, caving @ 4’

EX-8

0 - 4.5’ afu

4.5 - 12.5’ Tst

TD = 12.5 ft.

No water, no caving

EX-7

0 - 20’ afu

20 - 24.5’ Qoa

TD = 24.5 ft.

No water, caving @ 5’

EX-6

0 - 10’ afu

10 - 15’ Qoa

15 - 15.5’ Jsp

TD = 15.5 ft.

No water, no caving

EX-4

0 - 8’ afu

8 - 15’ Qoa

TD = 15 ft.

No water, no caving

EX-5

0 - 21’ afu

21 - 22’ Qal

22 - 23’ Qoa

TD = 23 ft.

No water, no caving

EX-3

0 - 22’ afu

22 - 26’ Qal

26 - 27’ Jsp

TD = 27 ft.

No water, caving @ 3’

EX-1
0 - 2’ afu

2 - 9.5’ Tst

TD = 9.5 ft.

No water, no caving

P-1
0 - 5’ afu

5’ - 6’2” Tst

TD = 6’2” in. (Ref.)

No water, no caving

P-2
0 - 0.5’ afu

0.5’ - 2’8” Tst

TD = 2 ft.-8 in. (Ref.)

No water, no caving

P-3

0 - 1’8” afu

1’8” - 3’11” Jsp

TD = 3 ft.-11 in. (Ref.)

No water, no caving

P-4

0 - 3’ afu

3 - 5.5’ Jsp

TD = 5.5 ft. (Ref.)

No water, no caving

EX-2
0 - 3.5’ afu

3.5 - 7’ Jsp

TD = 7 ft.

Minor Seepage @ 3.5’

No caving

B

3

?

A A’

Approximate location of geologic cross-section

GEOTECHNICAL LEGEND

EX-1

Approximate location of percolation

test boring ( , 2016)AGS

Approximate location of

excavator test pit ( , 2014)AGS

afc Artificial Fill - Compacted

Artificial Fill - Undocumented

Alluvium

Older Alluvium

Stadium Conglomerate

Santiago Peak Volcanics

Approximate location of geologic contact

(dotted where buried, queried where uncertain)

Surface Boulders

afu

Qal

Qoa

Tst

Jsp

Geologic Units - Bracketed where buried

P-1

?
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PLATE 1
Geologic Map and Exploration

Location Plan
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