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...Same as above, brown, dense

Silty SAND- brown, moist, medium dense, fine grained sand, trace
coarse gravel

Clayey SILT- tan brown, moist, hard, some very fine to fine sand.

SAND - grey, moist, very dense, fine to coarse grained

.....Same as above, some fine to coarse gravel

Total Depth: 26.5 feet.
No groundwater encountered during drilling.
No caving observed.
Boring backfilled with soil cuttings upon completion.

Surface is gravel and dirt

Logged By:
Project Engineer:
Drill Type:
Drive Wt & Drop:
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PLATE 10
This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.
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PLATE 11
This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.
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Logged By:
Project Engineer:
Drill Type:
Drive Wt & Drop:

4SP

Surface is approx. 2 ft of gravel

Native: SAND- brown, moist, medium dense, fine grained, some fine
to coarse gravel.

Total Depth: 5 feet.
No groundwater encountered during drilling.
No caving observed.
Boring utilized for percolation testing.
Boring backfilled with soil cuttings upon completion.
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PLATE 12
This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.
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Logged By:
Project Engineer:
Drill Type:
Drive Wt & Drop:

6SP

Surface is dirt and gravel
Native: SAND- light brown, moist, medium dense, fine grained

Total Depth: 5 feet.
No groundwater encountered during drilling.
No caving observed.
Boring utilized for percolation testing.
Boring backfilled with soil cuttings upon completion.
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LABORATORY TEST RESULTS 
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APPENDIX C 
 

 Laboratory Testing Procedures and Results 
 

In-Situ Moisture and Dry Density Determination (ASTM D2216 and D7263) : Moisture content and 
dry density determinations were performed on relatively undisturbed samples obtained from the test 
borings. The results of these tests are presented in the boring logs. Where applicable, only moisture 
content was determined from "undisturbed" or disturbed samples. 
 
Maximum Density and Optimum Moisture Content (ASTM D1557): The maximum dry density and 
optimum moisture content of typical materials were determined in accordance with ASTM Test Method 
D1557. The results of these tests are presented in the table below: 

Sample Location Sample Description 
Maximum Dry 
Density (pcf) 

Optimum Moisture 
Content (%) 

B-5 @ 0-5 feet Sand 116.0 8.5 

 
Direct Shear Strength (ASTM D3080): Direct shear test was performed on selected remolded 
samples, which were soaked for a minimum of 24 hours under a surcharge equal to the applied 
normal force during testing. After transfer of the sample to the shear box, and reloading the sample, 
pore pressures set up in the sample due to the transfer were allowed to dissipate for a period of 
approximately 1-hour prior to application of shearing force. The sample was tested under various 
normal loads, a motor-driven, strain-controlled, direct-shear testing apparatus at a strain rate of less 

than 0.001 to 0.5 inches per minute (depending upon the soil type). The test results are presented in 
the test data and in the table below: 

Sample Location Sample Description 
Friction Angle 

(degrees) 
Apparent 

Cohesion (psf) 

B-2 @ 0-5 feet Sand (Remolded) 31 48 

 

Consolidation Tests (ASTM D2435): Consolidation test were performed on selected, relatively 
undisturbed ring samples. Samples were placed in a consolidometer and loads were applied in 
geometric progression. The percent consolidation for each load cycle was recorded as the ratio of 
the amount of vertical compression to the original 1-inch height. The consolidation pressure curves 
are presented in the test data.  
 
Soluble Sulfate (CAL 417A): The soluble sulfate content of selected sample was determined by 
standard geochemical methods. The test results are presented in the test data and in the table 
below: 

Sample Location Sample Description 
Water Soluble 
Sulfate in Soil, 
(% by Weight) 

Sulfate 
Content 

(ppm) 

Exposure 
Class* 

B-2 @ 0-5 feet Sand 0.0168 168 S0 

* Based on the current version of ACI 318-14 Building Code, Table No. 19.3.1.1; Exposure 
Categories and Classes. 
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Corrosivity Tests (CAL 422, CAL 643 and CAL 747): Electrical conductivity, pH, and soluble chloride 
tests were conducted on representative samples and the results are provided in the test data and in 
the table below:  
 

 Sample 
Location 

Sample 
Description 

Soluble 
Chloride 

(CAL 422) 
(ppm) 

Electrical 
Resistivity 
(CAL 643) 
(ohm-cm) 

pH  
(CAL 747) 

Potential 
Degree of 

Attack on Steel 

B-2 @ 0-5 feet Sand 61 1,700 8.0 Corrosive 

 

Expansion Potential (ASTM D4829): The expansion potential of selected materials was evaluated by 
the Expansion Index Test, ASTM D4829. Specimens are molded under a given compactive energy 
to approximately the optimum moisture content and approximately 50 percent saturation or 
approximately 90 percent relative compaction. The prepared 1-inch thick by 4-inch diameter 
specimens are loaded to an equivalent 144 psf surcharge and are inundated with tap water until 
volumetric equilibrium is reached. The results of these tests are presented in the table below: 

Sample Location Sample Description Expansion 
Index 

Expansion Potential 

B-8 @ 0-5 feet Sand  0 Very Low 

 

Passing No. 200 Sieve (ASTM D1140): Typical materials were washed over No. 200 sieve. The test 
results are presented in the boring logs and in the table below: 
 

Sample Location % Passing No. 200 Sieve 

P-1 @ 0-5 feet 7.2 

P-2 @ 0-5 feet 7.2 

 

R-Value: The resistance “R”-Value was determined by the California Materials Method No. 301 for 

subgrade soils. One sample was prepared, and exudation pressure and “R” -Value determined. The 
graphically determined “R”-Value at exudation pressure of 300 psi is summarized in the table below: 
  

Sample Location Sample Description R-Value 

B-8 @ 0-5 feet  Sand  77 

 

Draf
t



75

135

80

85

90

95

100

105

110

115

120

130

30

125

116.0

MOISTURE-DENSITY RELATIONSHIP

TEST RESULTS

Test Method

D
R

Y
 D

E
N

S
IT

Y
, 

pc
f

WATER CONTENT, %

ATTERBERG LIMITS

20

2.80

2.70

2.60

PL

8.5

Source of Material

Description of Material

3037 S. Harbor Blvd
Santa Ana, CA 92704
Telephone:  714-641-7189
Fax:

Project Number:  22-7418

Project Name:  2830, 11190 & 11258 S. Riverside Ave

U
S

 C
O

M
P

A
C

T
IO

N
  2

2
-7

4
1

8
 2

8
3

0
 R

IV
E

R
S

ID
E

 A
V

E
, 

B
LO

O
M

IN
G

T
O

N
.G

P
J 

 T
G

R
 G

E
O

T
E

C
H

.G
D

T
  

2
/2

1
/2

2

Curves of 100% Saturation
for Specific Gravity Equal to:

ASTM D1557 Method A

0 5 10 15 25

B-5 @0-5

35 40 45

Sand

PI

Optimum Water Content

Maximum Dry Density PCF

%

LL



1,500 2,000 2,500 4,000

NORMAL PRESSURE, psf

3,000 3,5001,000

S
H

E
A

R
 S

T
R

E
N

G
T

H
, 

ps
f

1,000

0

500

500

1,500

2,000

2,500

3,000

3,500

4,000

0

0.5

0.5

B-5

B-5

   

   

Specimen Identification

3037 S. Harbor Blvd
Santa Ana, CA 92704
Telephone:  714-641-7189
Fax:

Project Number:  22-7418

Project Name:  2830, 11190 & 11258 S. Riverside Ave

6

U
S

 D
IR

E
C

T
 S

H
E

A
R

  
2

2
-7

4
1

8
 2

8
3

0
 R

IV
E

R
S

ID
E

 A
V

E
, 

B
L

O
O

M
IN

G
T

O
N

.G
P

J 
 T

G
R

 G
E

O
T

E
C

H
.G

D
T

  
2

/2
1

/2
2

c

DIRECT SHEAR TEST

104

104

MC%

6

Classification

48

35

31

Sand-Remolded 90%, Peak

Sand-Remolded 90%, Ultimate

6



100

10

12

14

6

4

0.1 1

8

0

2

10

Project Number:  22-7418

Project Name:  2830, 11190 & 11258 S. Riverside Ave

3037 S. Harbor Blvd
Santa Ana, CA 92704
Telephone:  714-641-7189
Fax:

U
S

 C
O

N
S

O
L

 S
T

R
A

IN
  

2
2

-7
4

1
8

 2
8

3
0

 R
IV

E
R

S
ID

E
 A

V
E

, 
B

L
O

O
M

IN
G

T
O

N
.G

P
J 

 T
G

R
 G

E
O

T
E

C
H

.G
D

T
  

2
/2

1
/2

2

STRESS, Ksf

CONSOLIDATION TEST

S
T

R
A

IN
, 

%

109

Classification

   B-3

MC%

5

Specimen Identification

Sand5.0



100

10

12

14

6

4

0.1 1

8

0

2

10

Project Number:  22-7418

Project Name:  2830, 11190 & 11258 S. Riverside Ave

3037 S. Harbor Blvd
Santa Ana, CA 92704
Telephone:  714-641-7189
Fax:

U
S

 C
O

N
S

O
L

 S
T

R
A

IN
  

2
2

-7
4

1
8

 2
8

3
0

 R
IV

E
R

S
ID

E
 A

V
E

, 
B

L
O

O
M

IN
G

T
O

N
.G

P
J 

 T
G

R
 G

E
O

T
E

C
H

.G
D

T
  

2
/2

1
/2

2

STRESS, Ksf

CONSOLIDATION TEST

S
T

R
A

IN
, 

%

112

Classification

   B-5

MC%

6

Specimen Identification

Sand5.0



100

10

12

14

6

4

0.1 1

8

0

2

10

Project Number:  22-7418

Project Name:  2830, 11190 & 11258 S. Riverside Ave

3037 S. Harbor Blvd
Santa Ana, CA 92704
Telephone:  714-641-7189
Fax:

U
S

 C
O

N
S

O
L

 S
T

R
A

IN
  

2
2

-7
4

1
8

 2
8

3
0

 R
IV

E
R

S
ID

E
 A

V
E

, 
B

L
O

O
M

IN
G

T
O

N
.G

P
J 

 T
G

R
 G

E
O

T
E

C
H

.G
D

T
  

2
/2

1
/2

2

STRESS, Ksf

CONSOLIDATION TEST

S
T

R
A

IN
, 

%

115

Classification

   B-7

MC%

6

Specimen Identification

Sand5.0



100

10

12

14

6

4

0.1 1

8

0

2

10

Project Number:  22-7418

Project Name:  2830, 11190 & 11258 S. Riverside Ave

3037 S. Harbor Blvd
Santa Ana, CA 92704
Telephone:  714-641-7189
Fax:

U
S

 C
O

N
S

O
L

 S
T

R
A

IN
  

2
2

-7
4

1
8

 2
8

3
0

 R
IV

E
R

S
ID

E
 A

V
E

, 
B

L
O

O
M

IN
G

T
O

N
.G

P
J 

 T
G

R
 G

E
O

T
E

C
H

.G
D

T
  

2
/2

1
/2

2

STRESS, Ksf

CONSOLIDATION TEST

S
T

R
A

IN
, 

%

119

Classification

   B-1

MC%

12

Specimen Identification

Silty Sand10.0



100

10

12

14

6

4

0.1 1

8

0

2

10

Project Number:  22-7418

Project Name:  2830, 11190 & 11258 S. Riverside Ave

3037 S. Harbor Blvd
Santa Ana, CA 92704
Telephone:  714-641-7189
Fax:

U
S

 C
O

N
S

O
L

 S
T

R
A

IN
  

2
2

-7
4

1
8

 2
8

3
0

 R
IV

E
R

S
ID

E
 A

V
E

, 
B

L
O

O
M

IN
G

T
O

N
.G

P
J 

 T
G

R
 G

E
O

T
E

C
H

.G
D

T
  

2
/2

1
/2

2

STRESS, Ksf

CONSOLIDATION TEST

S
T

R
A

IN
, 

%

116

Classification

   B-5

MC%

9

Specimen Identification

Silty Sand10.0



100

10

12

14

6

4

0.1 1

8

0

2

10

Project Number:  22-7418

Project Name:  2830, 11190 & 11258 S. Riverside Ave

3037 S. Harbor Blvd
Santa Ana, CA 92704
Telephone:  714-641-7189
Fax:

U
S

 C
O

N
S

O
L

 S
T

R
A

IN
  

2
2

-7
4

1
8

 2
8

3
0

 R
IV

E
R

S
ID

E
 A

V
E

, 
B

L
O

O
M

IN
G

T
O

N
.G

P
J 

 T
G

R
 G

E
O

T
E

C
H

.G
D

T
  

2
/2

1
/2

2

STRESS, Ksf

CONSOLIDATION TEST

S
T

R
A

IN
, 

%

114

Classification

   B-9

MC%

8

Specimen Identification

Silty Sand10.0



ANAHEIM TEST LAB, INC 
196 Technology Dr., Unit D 

Irvine, CA 92618 
Phone (949) 336-6544 

TO:                                                                                         
             DATE: 2/7/2022 
 TGR GEOTECHNICAL       
 3037 S. HARBOR BLVD.              P.O. NO: VERBAL 
 SANTA ANA, CA 92704 
           LAB NO: C-5657 
 
           SPECIFICATION: CTM-643/417/422 
 

MATERIAL: Soil 
_______________________________________________________________________________________________________________ 
 
Project No.: 22-7418 
Project: 2830 S. Riverside 
Sample ID: B2 @ 0-5’ 
 

ANALYTICAL REPORT 
CORROSION SERIES 

SUMMARY OF DATA 
 

              pH               MIN. RESISTIVITY            SOLUBLE SULFATES              SOLUBLE CHLORIDES             
                                                                 per CT. 643                   per CT. 417                             per CT. 422                         
                                                                   ohm-cm                           ppm                                        ppm                                
  
 
 
 8.0                         1,700  168    61 
  
 
 
 
 
 
 
 
 
                                                                                                                                        RESPECTFULLY SUBMITTED 

      
          ________________________________  
                            WES BRIDGER LAB MANAGER  
         
 



ANAHEIM TEST LAB, INC 
196 Technology Drive, Unit D 

Irvine, CA 92618 
Phone (949) 336-6544 

  TO:                                                                                         
             DATE: 2/11/2022 
  TGR GEOTECHNICAL 
  3037 S. HARBOR BLVD.        P.O. NO.: VERBAL   
  SANTA ANA, CA. 92704            
           LAB NO.: C-5659 
 
           SPECIFICATION: CTM- 301 
 

MATERIAL: Brown, F. Silty Sand 
                           
 
Project No.: 22-7418 
Project: 2830 S Riverside 
Sample ID: B8 @ 0-5’ 

 
ANALYTICAL REPORT 

“R” VALUE 
 

BY EXUDATION              BY EXPANSION 
 

 
 
 
   77                                            N/A 
 
 
 
 
 
 
 
 
                                                                                                                                       RESPECTFULLY SUBMITTED    

   
           ________________________________   
                                                    WES BRIDGER LAB MANAGER   
        



"R" VALUE CA 301
Client: TGR Geotechnical ATL No.: C 5659 Date: 2/11/2022
Client Reference No.: 22-7418

Sample: B8 @ 0-5' Soil Type: Brown, F. Silty Sand
.

TEST SPECIMEN A B C D
Compactor Air Pressure psi 350 350 350
Initial Moisture Content % 5.1 5.1 5.1
Moisture at Compaction % 10.3 9.6 10.0
Briquette Height in. 2.53 2.53 2.49
Dry Density pcf 116.3 117.3 116.8
EXUDATION PRESSURE psi 191 708 346
EXPANSION PRESSURE psf 0 9 0
Ph at 1000 pounds psi 18 13 15
Ph at 2000 pounds psi 31 24 27
Displacement turns 3.7 3.54 3.66
"R" Value 74 80 77
CORRECTED "R" VALUE 74 80 77

Final "R" Value
BY EXUDATION: 77

  @ 300 psi
BY EXPANSION: N/A
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APPENDIX D 

SITE SEISMICITY AND DEAGGREGATED PARAMETERS 
 

Draf
t



Probabilistic 

Spectral 

Acceleration 

MCER (g)

Deterministic 

Spectral 

Acceleration 

(g)

Is Largest 

Deterministic 

Spectral 

Acceleration 

<1.5*Fa

Deterministic 

MCER

Site Specific 

MCER

2/3 of Site 

Specific 

MCER

80% 

Code 

Design

Site Specific 

Design 

Response 

Spectrum

Rotated 

Maximum

Rotated 

Maximum 84th 

Percentile

0 0.9724 0.7798 0.7798 0.7798 0.5199 0.3588 0.5199

0.1 1.6742 1.1330 1.1330 1.1330 0.7553 0.6348 0.7553

0.2 2.2011 1.5647 1.5647 1.5647 1.0431 0.8971 1.0431

0.3 2.4795 1.9357 1.9357 1.9357 1.2904 0.8971 1.2904

0.5 2.4746 2.1833 2.1833 2.1833 1.4555 0.8971 1.4555

0.75 2.1335 2.0118 2.0118 2.0118 1.3412 0.8971 1.3412

1 1.8902 1.8831 1.8831 1.8831 1.2554 0.8747 1.2554

2 1.1556 1.2351 1.2351 1.1556 0.7704 0.4373 0.7704

3 0.8414 0.9185 0.9185 0.8414 0.5609 0.2916 0.5609

4 0.6511 0.6961 0.6961 0.6511 0.4340 0.2187 0.4340

5 0.5250 0.5418 0.5418 0.5250 0.3500 0.1749 0.3500

Code Sds 1.121 Crs = 0.924 Code Ss = 1.682 Site Specific SDS = 1.310

Code Sd1 1.093 Cr1 = 0.898 Code S1 = 0.656 Site Specific SD1 = 1.750

To 0.20 Code Fa = 1 Sms = 1.682

Ts 0.98 Code Fv = 2.5 Sm1 = 1.64

TL 8

Input

SA Period 

(sec)

No

TABLE 1

22-7418 2830 S. Riverside Avenue, Bloomington 

SITE SPECIFIC GROUND MOTION ANALYSIS



FIGURE 1
Site Specific Design Response Spectra

22-7418 2830 S. Riverside Avenue, Bloomington 
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Period             
(g)

UHGM      
(g)

RTGM          
(g)

Max Dir 
Scale factor

Max Dir 
RTGM               

(g)

0 0.900 0.884 1.1 0.972

0.1 1.528 1.522 1.1 1.674

0.2 1.987 2.001 1.1 2.201

0.3 2.260 2.204 1.125 2.480

0.5 2.243 2.106 1.175 2.475

0.75 1.863 1.724 1.2375 2.133

1 1.598 1.454 1.3 1.890

2 0.970 0.856 1.35 1.156

3 0.685 0.601 1.4 0.841

4 0.511 0.449 1.45 0.651

5 0.400 0.350 1.5 0.525

TABLE 2

Probabilistic Response Spectrum ASCE 7-16 Method 2

22-7418 2830 S. Riverside Avenue, Bloomington 
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Period             
(g)

84th-
Percentile 
Spectral 

Acceleration               
(g)

Max Dir Scale 
factor

Max Dir 
Deterministic 

SA (g)

0.01 0.709 1.1 0.780

0.1 1.030 1.1 1.133

0.2 1.422 1.1 1.565

0.3 1.721 1.125 1.936

0.5 1.858 1.175 2.183

0.75 1.626 1.2375 2.012

1 1.449 1.3 1.883

2 0.915 1.35 1.235

3 0.656 1.4 0.919

4 0.480 1.45 0.696

5 0.361 1.5 0.542

TABLE 3

Deterministic Response Spectrum ASCE 7-16

22-7418 2830 S. Riverside Avenue, Bloomington 
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STANDARD GRADING SPECIFICATIONS 
 

These specifications present the usual and minimum requirements for grading operations 

performed under the observation and testing of TGR Geotechnical, Inc. 

 

No deviation from these specifications will be allowed, except where specifically 

superseded in the Preliminary Geotechnical Investigation report, or in other written 

communication signed by the Soils Engineer or Engineering Geologist. 

 

1.0  GENERAL 

• The Soils Engineer and Engineering Geologist are the Owner’s or Builder’s 

representatives on the project.  For the purpose of these specifications, 

observation and testing by the Soils Engineer includes that observation and testing 

performed by any person or persons employed by, and responsible to, the 

licensed Geotechnical Engineer or Geologist signing the grading report. 

 

• All clearing, site preparation or earthwork performed on the project shall be 

conducted by the Contractor under the observation of the Geotechnical Engineer. 

 

• It is the Contractor’s responsibility to prepare the ground surface to receive the fills 

to the satisfaction of the Geotechnical Engineer and to place, spread, mix, water 

and compact the fill in accordance with the specifications of the Geotechnical 

Engineer.  The Contractor shall also remove all material considered unsatisfactory 

by the Geotechnical Engineer. 

 

• It is also the Contractor’s responsibility to have suitable and sufficient compaction 

equipment on the job site to handle the amount of fill being placed.  If necessary, 

excavation equipment will be shut down to permit completion of Compaction.  

Sufficient watering apparatus will also be provided by the Contractor, with due 

consideration for the fill material, rate of placement and time of year. 

 

• A final report will be issued by the Geotechnical Engineer and Engineering 

Geologist attesting to the Contractor’s conformance with these specifications. 
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2.0  SITE PREPARATION 

• All vegetation and deleterious material such as rubbish shall be disposed of off-

site.  The removal must be concluded prior to placing fill. 

 

• The Civil Engineer shall locate all houses, sheds, sewage disposal systems, large 

trees or structures on the site, or on the grading plan to the best of his knowledge 

prior to preparing the ground surface. 

 

• Soil, alluvium or rock materials determined by the Geotechnical Engineer as being 

unsuitable for placement in compacted fills shall be removed and wasted from the 

site.  Any material incorporated as part of a compacted fill must be approved by 

the Geotechnical Engineer. 

 

• After the ground surface to receive fill has been cleared, it shall be scarified, 

disced or bladed by the Contractor until it is uniform and free from ruts, hollows, 

hummocks or other uneven features which may prevent uniform compaction. 

 

The scarified ground surface shall then be brought to optimum moisture content, 

mixed as required, and compacted as specified.  If the scarified zone is greater 

than twelve inches in depth, the excess shall be removed and placed in lifts 

restricted to six inches.  Prior to placing fill, the ground surface to receive fill shall 

be inspected, tested and approved by the Geotechnical Engineer. 

 

• Any underground structures such as cesspools, cisterns, mining shafts, tunnels, 

septic tanks, wells, pipe lines or others not located prior to grading are to be 

removed or treated in a manner prescribed by the Geotechnical Engineer. 

 

3.0 COMPACTED FILLS 

• Any material imported or excavated on the property may be utilized in the fill, 

provided each material has been determined to be suitable by the Geotechnical 

Engineer.  Roots, tree branches and other matter missed during clearing shall be 

removed from the fill as directed by the Geotechnical Engineer. 

• Rock fragments less than six inches in diameter may be utilized in the fill, 

provided: 
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 They are not placed in concentrated pockets. 

 There is a sufficient percentage of fine-grained material to surround the rocks. 

 The distribution of the rocks is observed by the Geotechnical Engineer. 

 

• Rocks greater than six inches in diameter shall be taken off-site, or placed in 

accordance with the recommendations of the Geotechnical Engineer in areas 

designated as suitable for rock disposal.  Details for rock disposal such as 

location, moisture control, percentage of the rock placed, etc., will be referred to in 

the “Conclusions and Recommendations” section of the Geotechnical Report, if 

applicable. 

 

If rocks greater than six inches in diameter were not anticipated in the Preliminary 

Geotechnical report, rock disposal recommendations may not have been made in 

the “Conclusions and Recommendations” section.  In this case, the Contractor 

shall notify the Geotechnical Engineer if rocks greater than six inches in diameter 

are encountered.  The Geotechnical Engineer will then prepare a rock disposal 

recommendation or request that such rocks be taken off-site. 

 

• Material that is spongy, subject to decay, or otherwise considered unsuitable shall 

not be used in the compacted fill. 

 

• Representative samples of materials to be utilized as compacted fill shall be 

analyzed in the laboratory by the Geotechnical Engineer to determine their 

physical properties.  If any material other than that previously tested is encoun-

tered during grading, the appropriate analysis of this material shall be conducted 

by the Geotechnical Engineer as soon as possible. 

 

• Material used in the compacting process shall be evenly spread, watered or dried, 

processed and compacted in thin lifts not to exceed six inches in thickness to 

obtain a uniformly dense layer.  The fill shall be placed and compacted on a 

horizontal plane, unless otherwise approved by the Geotechnical Engineer. 
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• If the moisture content or relative compaction varies from that required by the 

Geotechnical Engineer, the Contractor shall rework the fill until it is approved by 

the Geotechnical Engineer. 

 

• Each layer shall be compacted to 90 percent of the maximum dry density in 

compliance with the testing method specified by the controlling governmental 

agency; (in general, ASTM D1557 will be used.) 

 

If compaction to a lesser percentage is authorized by the controlling governmental 

agency because of a specific land use of expansive soil conditions, the area to 

receive fill compacted to less than 90 percent shall either be delineated on the 

grading plan or appropriate reference made to the area in the grading report. 

 

• All fill shall be keyed and benched through all topsoil, colluvium, alluvium or creep 

material, into sound bedrock or firm material where the slope receiving fill exceeds 

a ratio of five horizontal to one vertical, in accordance with the recommendations 

of the Geotechnical Engineer. 

 

• The key for side hill fills shall be a minimum of 15 feet within bedrock or firm 

materials, unless otherwise specified in the Preliminary report.  (See details) 

 

• Drainage terraces and subdrainage devices shall be constructed in compliance 

with the ordinances of the controlling governmental agency, or with the recom-

mendation of the Geotechnical Engineer and Engineer Geologist. 

 

• The Contractor will be required to obtain a minimum relative compaction of 90 

percent out to the finish slope face of fill slopes, buttresses and stabilization fills.  

This may be achieved by either overbuilding the slope and cutting back to the 

compacted core, or by direct compaction of the slope face with suitable 

equipment, or by any other procedure which produces the required compaction. 
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The Contractor shall prepare a written detailed description of the method or 

methods he will employ to obtain the required slope compaction.  Such documents 

shall be submitted to the Geotechnical Engineer for review and comments prior to 

the start of grading. 

 

If a method other than overbuilding and cutting back to the compacted core is to 

be employed, slope tests will be made by the Geotechnical Engineer during 

construction of the slopes to determine if the required compaction is being 

achieved.  Where failing tests occur or other field problems arise, the contractor 

will be notified by the Geotechnical Engineer. 

 

If the method of achieving the required slope compaction selected by the 

Contractor fails to produce the necessary results, the Contractor shall rework or 

rebuild such slopes until the required degree of compaction is obtained, at no 

additional cost to the Owner or Geotechnical Engineer. 

 

• All fill slopes should be planted or protected from erosion by methods specified in 

the preliminary report or by means approved by the governing authorities. 

 

• Fill-over-cut slopes shall be properly keyed through topsoil, colluvium or creep 

material into rock or firm materials; and the transition shall be stripped of all soil 

prior to placing fill.  (See detail) 

 

 

4.0 CUT SLOPES 

• The Engineering Geologist shall inspect all cut slopes excavated in rock, lithified or 

formation material at vertical intervals not exceeding ten feet. 

 

• If any conditions not anticipated in the preliminary report such as perched water, 

seepage, lenticular or confined strata of a potentially adverse nature, unfavorably 

inclined bedding, joints or fault planes are encountered during grading, these 
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conditions shall be analyzed by the Engineering Geologist and Geotechnical 

Engineer; and recommendations shall be made to treat these problems. 

 

• Cut slopes that face in the same direction as the prevailing drainage shall be 

protected from slope wash by a non-erosive interceptor swale placed at the top of 

the slope. 

 

• Unless otherwise specified in the soils and geological report, no cut slopes shall be 

excavated higher or steeper than that allowed by the ordinances of controlling 

governmental agencies. 

 

• Drainage terraces shall be constructed in compliance with the ordinances of 

controlling governmental agencies, or with the recommendations of the 

Geotechnical Engineer or Engineering Geologist. 

 

5.0 GRADING CONTROL  

• Inspection of the fill placement shall be provided by the Geotechnical Engineer 

during the progress of grading. 

 

• In general, density tests should be made at intervals not exceeding two feet of fill 

height or every 500 cubic yards of fill placed.  This criteria will vary depending on 

soil conditions and the size of the job.  In any event, an adequate number of field 

density tests shall be made to verify that the required compaction of being 

achieved. 

• Density tests should be made on the surface material to receive fill as required by 

the Geotechnical Engineer. 

 

• All cleanout, processed ground to receive fill, key excavations, subdrains and rock 

disposal must be inspected and approved by the Geotechnical Engineer (and often 

by the governing authorities) prior to placing any fill.  It shall be the Contractor’s 

responsibility to notify the Geotechnical Engineer and governing authorities when 

such areas are ready for inspection. 
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6.0 CONSTRUCTION CONSIDERATIONS  

• Erosion control measures, when necessary, shall be provided by the Contractor 

during grading and prior to the completion and construction of permanent drainage 

controls. 

 

• Upon completion of grading and termination of observations by the Geotechnical 

Engineer, no further filling or excavating, including that necessary for footings, 

foundations, large tree wells, retaining walls, or other features shall be performed 

without the approval of the Geotechnical Engineer or Engineering Geologist. 

 

• Care shall be taken by the Contractor during final grading to preserve any berms, 

drainage terraces, interceptor swales, or other devices of a permanent nature on 

or adjacent to the property. 
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TYPICAL FILL SLOPE CONSTRUCTION 
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TYPICAL STABILIZATION FILL 
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TYPICAL OVERSIZE ROCK DISPOSAL – “SOIL-ROCK” FILL 
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