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6" MIN .. 

FIRM NATIVE SOIL/BEDROCK 

18" MIN 
4"MIN. 

6" DIAMETER PERFORATED PIPE- MINIMUM 1% SLOPE 

PIPE DEPTH OF FILL 
MATERIAL OVER SUBDRAIN 

ADS (CORRUGATED POLETHYLENE) 8 
TRANSITE UNDERDRAIN 20 

PVC OR ABS: SOR 35 35 
SOR 21 100 

SCHEMATIC ONLY 
NOTTO SCALE 

CANYON SUBDRAIN DETAIL 
GRADING GUIDE SPECIFICATIONS 

NOTTO SCALE 

DRAWN: JAS 
CHKD: GKM 

PLATE D-3 
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GRADING GUIDE SPECIFICATIONS

NOT TO SCALE

DRAWN:  JAS

CHKD:  GKM

PLATE D-4

FILL ABOVE NATURAL SLOPE DETAIL

10' TYP.

4' TYP.

(WHICHEVER IS GREATER)

OR 2% SLOPE

MINIMUM 1' TILT BACK
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NEW COMPACTED FILL

COMPETENT MATERIAL

KEYWAY IN COMPETENT MATERIAL.

RECOMMENDED BY THE GEOTECHNIAL

ENGINEER.  KEYWAY MAY NOT BE REQUIRED

IF FILL SLOPE IS LESS THAN 5' IN HEIGHT

AS RECOMMENDED BY THE GEOTECHNICAL

ENGINEER.

2' MINIMUM

KEY DEPTH

OVERFILL REQUIREMENTS

PER GRADING GUIDE SPECIFICATIONS

TOE OF SLOPE SHOWN

ON GRADING PLAN

BACKCUT - VARIES

PLACE COMPACTED BACKFILL

TO ORIGINAL GRADE

PROJECT SLOPE GRADIENT

(1:1 MAX.)

NOTE:

BENCHING SHALL BE REQUIRED

WHEN NATURAL SLOPES ARE

EQUAL TO OR STEEPER THAN 5:1

OR WHEN RECOMMENDED BY

THE GEOTECHNICAL ENGINEER.

FINISHED SLOPE FACE

MINIMUM WIDTH OF 15 FEET OR AS

BENCHING DIMENSIONS IN ACCORDANCE

WITH PLAN OR AS RECOMMENDED

BY THE GEOTECHNICAL ENGINEER

SOUTHERN 
CALIFORNIA 

GEOTECHNICAL 



GRADING GUIDE SPECIFICATIONS

NOT TO SCALE

DRAWN:  JAS

CHKD:  GKM

PLATE D-5

STABILIZATION FILL DETAIL

FACE OF FINISHED SLOPE

COMPACTED FILL

MINIMUM 1' TILT BACK

OR 2% SLOPE

(WHICHEVER IS GREATER)

10' TYP.

2' MINIMUM

KEY DEPTH

3' TYPICAL

BLANKET FILL IF RECOMMENDED

BY THE GEOTECHNICAL ENGINEER

COMPETENT MATERIAL ACCEPTABLE

TO THE SOIL ENGINEER

KEYWAY WIDTH, AS SPECIFIED

BY THE GEOTECHNICAL ENGINEER

TOP WIDTH OF FILL

AS SPECIFIED BY THE

GEOTECHNICAL ENGINEER

BENCHING DIMENSIONS IN ACCORDANCE

WITH PLAN OR AS RECOMMENDED

BY THE GEOTECHNICAL ENGINEER

4' TYP.
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. .· 

·· .. /· 
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DESIGN FINISH SLOPE 

OUTLETS TO BE SPACED 
AT 100' MAXIMUM INTERVALS. 
EXTEND 12 INCHES 
BEYOND FACE OF SLOPE 
AT TIME OF ROUGH GRADING 
CONSTRUCTION. 

BUTTRESS OR 
SIDEHILL FILL ~ 

15' MAX. 

. ~ · .. . ·: 

2' CLEAR 

.. . •, -~ .. 

,< 

BLANKET FILL IF RECOMMENDED 
BY THE GEOTECHNICAL ENGINEER 

DETAIL "A" 

\_ 4-INCH DIAMETER NON-PERFORATED 
OUTLET PIPE TO BE LOCATED IN FIELD 
BY THE SOIL ENGINEER. 

"FILTER MATERIAL" TO MEET FOLLOWING SPECIFICATION "GRAVEL" TO MEET FOLLOWING SPECIFICATION OR 
APPROVED EQUIVALENT: OR APPROVED EQUIVALENT: (CONFORMS TO EMA STD. PLAN 323) 

MAXIMUM 
SIEVE SIZE 

1" 
PERCENTAGE PASSING SIEVE SIZE PERCENTAGE PASSING 

3/4" 
3/8" 

NO. 4 
NO. 8 

NO. 30 
NO. 50 
NO. 200 

OUTLET PIPE TO BE CON-
NECTED TO SUBDRAIN PIPE l 
WITH TEE OR ELBOW 

NOTES: 

100 
90-100 
40-100 
25-40 
18-33 
5-15 
0-7 
0-3 

.--------f 

.---:-~ 

1 1/2" 100 
NO. 4 50 

NO. 200 8 
SAND EQUIVALENT= MINIMUM OF 50 

FILTER MATERIAL - MINIMUM OF FIVE 
CUBIC FEET PER FOOT OF PIPE. SEE 
ABOVE FOR FILTER MATERIAL SPECIFICATION. 

AL TERNATIVE: IN LIEU OF FILTER MATERIAL 
FIVE CUBIC FEET OF GRAVEL 
PER FOOT OF PIPE MAY BE ENCASED 
IN FILTER FABRIC. SEE ABOVE FOR 
GRAVEL SPECIFICATION. 

FILTER FABRIC SHALL BE MIRAFI 140 
OR EQUIVALENT. FILTER FABRIC SHALL 
BE LAPPED A MINIMUM OF 12 INCHES 
ON ALL JOINTS. 

~ MINIMUM 4-INCH DIAMETER PVC SCH 40 OR ABS CLASS SOR 35 WITH 
A CRUSHING STRENGTH OF AT LEAST 1,000 POUNDS, WITH A MINIMUM 

DETAIL "A" OF 8 UNIFORMLY SPACED PERFORATIONS PER FOOT OF PIPE INSTALLED 
WITH PERFORATIONS ON BOTTOM OF PIPE. PROVIDE CAP AT UPSTREAM 
END OF PIPE. SLOPE AT 2 PERCENT TO OUTLET PIPE. 

SLOPE FILL SUBDRAINS 

1. TRENCH FOR OUTLET PIPES TO BE BACKFILLED 
WITH ON-SITE SOIL. 

GRADING GUIDE SPECIFICATIONS 

NOTTO SCALE 

DRAWN: JAS 
CHKD: GKM 

PLATE D-6 
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MINIMUM ONE FOOT THICK LAYER OF 
LOW PERMEABLILITY SOIL IF NOT 
COVERED WITH AN IMPERMEABLE SURFACE 

"FILTER MATERIAL" TO MEET FOLLOWING SPECIFICATION 

MINIMUM ONE FOOT WIDE LAYER OF 
FREE DRAINING MATERIAL 
(LESS THAN 5% PASSING THE #200 SIEVE) 
OR 
PROPERLY INSTALLED PREFABRICATED DRAINAGE COMPOSITE 
(MiraDRAIN 6000 OR APPROVED EQUIVALENT). 

FILTER MATERIAL - MINIMUM OF TWO 
CUBIC FEET PER FOOT OF PIPE. SEE 
BELOW FOR FILTER MATERIAL SPECIFICATION. 

ALTERNATIVE: IN LIEU OF FILTER MATERIAL 
TWO CUBIC FEET OF GRAVEL 
PER FOOT OF PIPE MAY BE ENCASED 
IN FILTER FABRIC. SEE BELOW FOR 
GRAVEL SPECIFICATION. 

FILTER FABRIC SHALL BE MIRAFI 140 
OR EQUIVALENT. FILTER FABRIC SHALL 
BE LAPPED A MINIMUM OF 6 INCHES 
ON ALL JOINTS. 

MINIMUM 4-INCH DIAMETER PVC SCH 40 OR ABS CLASS SDR 35 WITH 
A CRUSHING STRENGTH OF AT LEAST 1,000 POUNDS, WITH A MINIMUM 
OF 8 UNIFORMLY SPACED PERFORATIONS PER FOOT OF PIPE INSTALLED 
WITH PERFORATIONS ON BOTTOM OF PIPE. PROVIDE CAP AT UPSTREAM 
END OF PIPE. SLOPE AT 2 PERCENT TO OUTLET PIPE. 

4 

OR APPROVED EQUIVALENT: (CONFORMS TO EMA STD. PLAN 323) 
"GRAVEL" TO MEET FOLLOWING SPECIFICATION OR 
APPROVED EQUIVALENT: 

SIEVE SIZE 
1" 

3/4" 
3/8" 

N0. 4 
N0. 8 

NO. 30 
NO. 50 

NO. 200 

PERCENTAGE PASSING 
100 

90-100 
40-100 
25-40 
18-33 
5-15 
0-7 
0-3 

MAXIMUM 
SIEVE SIZE PERCENTAGE PASSING 

1 1/2" 100 
NO. 4 50 

NO. 200 8 
SAND EQUIVALENT= MINIMUM OF 50 

RETAINING WALL BACKDRAINS 
GRADING GUIDE SPECIFICATIONS 

NOTTO SCALE 

DRAWN: JAS 
CHKD: GKM 
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10FEET MINIMUM 

, .. . ,.FEETM:t .. ·"M • ..... ~ 10·. L 
· ·. 5FEET M~~~~ ~o , F •• , MINIMUM . 

. 1? FEET MINIMUM . . . . . .. ~ 

Typical Row of Oversize 
Rock Fragments 

Section View 

··• .· .. ·.· .. · ·o.· .. 
. . -.. · .. · . . 

·. :· . . . : . . . ·.· .. 

· .. c:Dw~· 

Obo ~ 
Typical Row of Oversize . 

Rock Fragments ·. . 15 FEET MINIMUM 

Fill Slope--~ Plan View 

PLACEMENT OF OVERSIZED MATERIAL 
GRADING GUIDE SPECIFICATIONS 

NOTTO SCALE 

DRAWN: PM 
CHKD: GKM 

PLATE D-8 
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PROPOSED COMMERCIAL/INDUSTRIAL BUILDING

DRAWN: JL

CHKD: JAS

SCG PROJECT

15G177-1

PLATE E-1

SEISMIC DESIGN PARAMETERS

FONTANA, CALIFORNIA

SOURCE: U.S. GEOLOGICAL SURVEY (USGS)

<http://geohazards.usgs.gov/designmaps/us/application.php>

lijlJSGS Design Maps Summary Report 
User-Specified Input 

Building Code Reference Document ASCE 7-10 Standard 
(which utilizes USGS hazard data available in 2008) 

Site Coordinates 34.05222°N, 117.47341°W 

Site Soil Classification Site Class D - "Stiff Soil" 

Risk Category I/II/III 

'1-------'-"----'-, 

I 

,nt 7 U~ and 11 

I 

I I 

lss,icn Btvd ~ 

J 
tdno 

USGS-Provided Output 

Ss = 1.500 g 

S 1 = 0.600 g 

SMS = 1 .500 g 

SMl = 0.900 g 

Sos= 1.000 g 

S01 = 0.600 g 

For information on how the 55 and 51 values above have been calculated from probabilistic (risk-targeted) and 

deterministic ground motions in the direction of maximum horizontal response, please return to the application and 
select the " 2009 NEHRP" bui lding code reference document. 
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Design Response Spectrum 
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