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Attention:

Subject:

Ronald Sklepko, Project Manager

Geotechnical Investigation for
SBlAA Infrastructure Improvements Project
San Bernardino International Airport
San Bernardino, CA

Dear Mr. Sklepko:

In accordance with your request, a geotechnical investigation has been completed for the above-referenced project.
The report addresses both engineering geologic and geotechnical conditions. The results of the investigation are
presented in the accompanying report, which includes a description of site conditions, results of our field
exploration and laboratory testing, conclusions, and recommendations.

We appreciate this opportunity to be of continued service to you. If you have any questions regarding this report,
please do not hesitate to contact us at your convenience.

Respectfully submitted,

Kenneth Dowell, PG ICEG
Project Geologist
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~k Dymerski, PE IGE

Vice President
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Date Drilled:

Logged By:

Location:

Drilling Equipment:

Boring Hole Diameter:

Drive Weights:

Boring No.Exploratory Boring Log
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This log contains factual information and interpretation of the subsurface conditions between the
samples.  The stratum indicated on this log represent the approximate boundary between earth units and
the transition may be gradual.  The log show subsurface conditions at the date and location indicated,
and may not be representative of subsurface conditions at other locations and times.

R

T

- Ring Sample

- Tube Sample

- Bulk Sample

Sample Types:

- SPT SampleS

Sheet   1  of   1
12-6-2012

510WSC

Mobile B-75

8"

140 lbs.See Boring Location Map

5

10

15

20

25

Drop: 30"

 - Groundwater

- End of Boring

R

R

R

13

31

B-1

SM

Refusal at 12' on two attempts
Total depth 12'
No ground water encountered
Hole backfilled with native material

Gray-brown silty fine to coarse sand and occasional gravel, slightly mo ist,
medium dense
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11

2.9 98.6

1.4 112.3

2.0 114.8

Dark yellow-brown fine to coarse s andSP

Increase in gravel content
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This log contains factual information and interpretation of the subsurface conditions between the
samples.  The stratum indicated on this log represent the approximate boundary between earth units and
the transition may be gradual.  The log show subsurface conditions at the date and location indicated,
and may not be representative of subsurface conditions at other locations and times.

R

T

- Ring Sample

- Tube Sample

- Bulk Sample

Sample Types:

- SPT SampleS

Sheet   1  of   1
12-6-2012

510WSC

Mobile B-75

8"

140 lbs.See Boring Location Map

5

10

15

20

25

Drop: 30"

 - Groundwater

- End of Boring

B-2
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R
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21

SP-SM

Refusal at 23' on two attempts
Total depth 23'
No ground water encountered
Hole backfilled with native material

Gray-brown fine to coarse sand with silt, medium d ense

10

1.6 106.5

7.4 98.4

Dark yellow-brown fine to coarse s andSP

Increase in gravel content

R
80/
10"

3.5 117.0

R 73 2.0 119.3
Gray-brown fine to coarse sand with gra vel

Refusal at 18' on one attempt

Increase in cobble content

Nr
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This log contains factual information and interpretation of the subsurface conditions between the
samples.  The stratum indicated on this log represent the approximate boundary between earth units and
the transition may be gradual.  The log show subsurface conditions at the date and location indicated,
and may not be representative of subsurface conditions at other locations and times.
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T

- Ring Sample

- Tube Sample

- Bulk Sample

Sample Types:

- SPT SampleS

Sheet   1  of   1
12-6-2012

510WSC

Mobile B-75

8"

140 lbs.See Boring Location Map

5

10

15

20

25

Drop: 30"

 - Groundwater

- End of Boring

B-3
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29

SM

Total depth 21.5'
No ground water encountered
Hole backfilled with native material

Gray-brown fine to coarse sand with silt, medium d ense

13

1.8 103.7

2.1 126.2

Dark yellow-brown fine to coarse s andSP

Increase in gravel content

R 18 15.5 112.2

R 72 1.4 117.3
Gray-brown fine to coarse sand with gra vel

3.3 103.7

Gray-brown fine to coarse sand with occasional gravel, some cohe sion
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This log contains factual information and interpretation of the subsurface conditions between the samples.
The stratum indicated on this log represent the approximate boundary between earth units and the transition
may be gradual.  The log show subsurface conditions at the date and location indicated, and may not be
representative of subsurface conditions at other locations and times.

R

T

- Ring Sample

- Tube Sample

- Bulk Sample

Sample Types:

- SPT SampleS

Sheet  1  of   2
12-6-2012

510WSC

Mobile B-75

8"

140 lbs.See Site Geologic Map

5

10

15

20

25

Drop: 30"Eleveation (ft):

 - Groundwater

- End of Boring

R

R

R

16

52

SP-SM Gray-brown fine to coarse sand with silt, medium d ense

20

3.0 105.2

1.1 125.0
Dark yellow-brown fine to coarse sand with occasional g ravelSP

R 60 2.8 111.4

R
76/
11"

2.6 115.9

Cobbles encountered

2.7 109.0

Gray-brown fine to coarse sand with occasional gr avel

50/6"

B-4

Nr

Page A-6



San Bernardino International Airport Authority - Infrastructure Im provements Project RMA Job No.:12-406-01
Parsons Brinckerhoff    

Date Drilled:

Logged By:

Location:

Drilling Equipment:

Boring Hole Diameter:

Drive Weights:

Boring No.Exploratory Boring Log

Material DescriptionSamples

D
ep

th
(ft

)

S
am

pl
e

Ty
pe

B
lo

w
s

(b
lo

w
s/

ft)
B

ul
k

S
am

pl
e

M
oi

st
ur

e
C

on
te

nt
(%

)

D
ry

 D
en

si
ty

(p
cf

)

U
S

C
S

G
ra

ph
ic

S
ym

bo
l

This log contains factual information and interpretation of the subsurface conditions betwe en the
samples.  The stratum indicated on this log represent the approximate boundary between earth  units
and the transition may be gradual.  The log show subsurface conditions at the date and loc ation
indicated, and may not be representative of subsurface conditions at other locations and times.

R

T

- Ring Sample

- Tube Sample

- Bulk Sample

Sample Types:

- SPT SampleS

Sheet  2   of   2
12/6/2012

510WSC

Mobile B-75

8"

140 lbs.See Geologic Map

35

40

45

50

Drop: 30"Elevation (ft):

 - Groundwater

- End of Boring

B-4

17

18

SM Brown fine to medium silty sand / sandy silt, cohesi ve

19

Brown clay, moistCL

50/5"

Gray-brown fine to coarse sand with s ilt52

Total depth 50' 5"
No ground water encountered
Hole backfilled with native material

S

S

S

S

S

SP

21.2

21.3

21.3

3.1

3.0
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Location:
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Boring Hole Diameter:
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This log contains factual information and interpretation of the subsurface conditions between the
samples.  The stratum indicated on this log represent the approximate boundary between earth units and
the transition may be gradual.  The log show subsurface conditions at the date and location indicated,
and may not be representative of subsurface conditions at other locations and times.

R

T

- Ring Sample

- Tube Sample

- Bulk Sample

Sample Types:

- SPT SampleS

Sheet   1  of   1
12-6-2012

510WSC

Mobile B-75

8"

140 lbs.See Boring Location Map

5

10

15

20

25

Drop: 30"

 - Groundwater

- End of Boring

B-5
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R

R

R

13

36

SP-SM

Total depth 21.5'
No ground water encountered
Hole backfilled with native material

Gray-brown fine to coarse sand with silt to silty sand, dry, medium dense

16

2.0 118.5

2.8 123.3 Dark yellow-brown fine to coarse s andSP

Increase in gravel content

R 67 2.5 112.0

R 40 1.6 125.5

3.5 111.2

Yellow-brown clean sand with gravel
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Boring Hole Diameter:

Drive Weights:

Boring No.Exploratory Boring Log
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This log contains factual information and interpretation of the subsurface conditions between the
samples.  The stratum indicated on this log represent the approximate boundary between earth units and
the transition may be gradual.  The log show subsurface conditions at the date and location indicated,
and may not be representative of subsurface conditions at other locations and times.
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T

- Ring Sample

- Tube Sample

- Bulk Sample

Sample Types:

- SPT SampleS

Sheet   1  of   1
12-6-2012

510WSC

Mobile B-75

8"

140 lbs.See Boring Location Map

5

10

15

20

25

Drop: 30"

 - Groundwater

- End of Boring

B-6
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R

R

23

50/6"

SM

Total depth 16.5'
No ground water encountered
Hole backfilled with native material

Brown fine to medium silty sand, dry, trace of gravel, loose

15

1.2 115.4

1.1 123.1

Light brown fine to coarse sand with silt, dry, poorly sorted, medium  denseSP

Gravel in tip

R 81 0.7 127.6

Nr

SP-SM Light brown fine to medium sand with silt, dry, very slight trace of grav el,
medium dense
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Boring No.Exploratory Boring Log
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This log contains factual information and interpretation of the subsurface conditions between the
samples.  The stratum indicated on this log represent the approximate boundary between earth units and
the transition may be gradual.  The log show subsurface conditions at the date and location indicated,
and may not be representative of subsurface conditions at other locations and times.

R

T

- Ring Sample

- Tube Sample

- Bulk Sample

Sample Types:

- SPT SampleS

Sheet   1  of   1
12-6-2012

510WSC

Mobile B-75

8"

140 lbs.See Boring Location Map

5

10

15

20

25

Drop: 30"

 - Groundwater

- End of Boring

B-7
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R

R

20

38

Refusal at 13' on two attempts
Total depth 13'
No ground water encountered
Hole backfilled with native material

3.5 100.1

2.7 110.6 Rock in sample, sand disturbed

SP-SM Gray-brown fine to medium sand, moist, well sorted, medium dense to d ense

4" AC / 4" AB

R 18 3.6 97.3
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Location:
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Boring Hole Diameter:

Drive Weights:

Boring No.Exploratory Boring Log
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This log contains factual information and interpretation of the subsurface conditions between the
samples.  The stratum indicated on this log represent the approximate boundary between earth units and
the transition may be gradual.  The log show subsurface conditions at the date and location indicated,
and may not be representative of subsurface conditions at other locations and times.

R

T

- Ring Sample

- Tube Sample

- Bulk Sample

Sample Types:

- SPT SampleS

Sheet   1  of   1
12-6-2012

510WSC

Mobile B-75

8"

140 lbs.See Boring Location Map

5

10

15

20

25

Drop: 30"

 - Groundwater

- End of Boring

B-8
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R 14

Total depth 6.5'
No ground water encountered
Hole backfilled with native material

4.9 98.5
SP-SM Gray-brown fine to medium sand with trace of gravel, moist, medium den se

4" AC / 4" AB

R 14 4.4 104.6
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This log contains factual information and interpretation of the subsurface conditions between the
samples.  The stratum indicated on this log represent the approximate boundary between earth units and
the transition may be gradual.  The log show subsurface conditions at the date and location indicated,
and may not be representative of subsurface conditions at other locations and times.

R

T

- Ring Sample

- Tube Sample

- Bulk Sample

Sample Types:

- SPT SampleS

Sheet   1  of   1
12-6-2012

510WSC

Mobile B-75

8"

140 lbs.See Boring Location Map

5

10

15

20

25

Drop: 30"

 - Groundwater

- End of Boring

B-9

Total depth 1.5'
No ground water encountered
Hole backfilled with native material

Page A-12

6" AC / 10-12" AB

Wire mesh encountered 10-12" into aggregate base la yer
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This log contains factual information and interpretation of the subsurface conditions between the
samples.  The stratum indicated on this log represent the approximate boundary between earth units and
the transition may be gradual.  The log show subsurface conditions at the date and location indicated,
and may not be representative of subsurface conditions at other locations and times.

R

T

- Ring Sample

- Tube Sample

- Bulk Sample

Sample Types:

- SPT SampleS

Sheet   1  of   1
11-20-12

510WSC

CME-55

8"

140 lbs.See Boring Location Map

5

10

15

20

25

Drop: 30"

 - Groundwater

- End of Boring

B-10

Page A-13

R 19

Total depth 20' 5"
No ground water encountered
Hole backfilled with native material

6.2 100.0 SM Gray-brown fine to medium sand with minor silt, moist, occasional grav el,
medium dense

4" AC / 12" AB

R 12 4.6 100.4

R 29 3.0 109.8

R 75 2.6 122.8

R 50/5"

Wire mesh encounted at 16"

Brown fine silty sand, moist, medium dense

SP Gray fine to coarse gravelly sand, slightly moist, poorly sorted,  dense
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This log contains factual information and interpretation of the subsurface conditions between the
samples.  The stratum indicated on this log represent the approximate boundary between earth units and
the transition may be gradual.  The log show subsurface conditions at the date and location indicated,
and may not be representative of subsurface conditions at other locations and times.
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- Ring Sample

- Tube Sample

- Bulk Sample

Sample Types:

- SPT SampleS

Sheet   1  of   1
11-20-12

510WSC

CME-55

8"

140 lbs.See Boring Location Map

5

10

15

20

25

Drop: 30"

 - Groundwater

- End of Boring

B-11

Page A-14

Total depth 1'
No ground water encountered
Hole backfilled with native material

2.5" AC / 9.5" AB

Wire mesh encountered 9" into aggregate base layer



San Bernardino International Airport Authority - Infrastructure Im provements Project RMA Job No.:12-406-01
Parsons Brinckerhoff    

Date Drilled:

Logged By:

Location:

Drilling Equipment:

Boring Hole Diameter:

Drive Weights:

Boring No.Exploratory Boring Log

Material DescriptionSamples

D
ep

th
(ft

)

Sa
m

pl
e

T
yp

e
Bl

ow
s

(b
lo

w
s/

ft
)

Bu
lk

Sa
m

pl
e

M
oi

st
ur

e
C

on
te

nt
(%

)

D
ry

 D
en

si
ty

(p
cf

)

U
SC

S

G
ra

ph
ic

Sy
m

bo
l

This log contains factual information and interpretation of the subsurface conditions between the
samples.  The stratum indicated on this log represent the approximate boundary between earth units and
the transition may be gradual.  The log show subsurface conditions at the date and location indicated,
and may not be representative of subsurface conditions at other locations and times.

R

T

- Ring Sample

- Tube Sample

- Bulk Sample

Sample Types:

- SPT SampleS

Sheet   1  of   1
11-20-12

510WSC

CME-55

8"

140 lbs.See Boring Location Map

5

10

15

20

25

Drop: 30"

 - Groundwater

- End of Boring

B-12

Page A-15

R

R

R

7

73

SM

Total depth 26.5'
No ground water encountered
Hole backfilled with native material

Brown silty fine to medium sand, dry, slight trace of gravel, loose to  medium
dense

22

1.2 99.8

0.8 121.4

Gray fine to coarse sand with gravel to gravelly sand, dry, medium denseSP

R 39 1.0

R 53 0.8 114.2

0.6 103.3

Sample disturbed

R 77 1.1 120.5 Very dense, slight increase in gravel
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Sample 
Number 
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1 G

2 G

3 G

4 L

5 G

6 G

7 G

8 G

DENSITY - O
 Method: AST

Samp
Numb

3 

5 
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7 

IVALENT 
Method: AST

Sample 
Number 

2 
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5 
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Airport Authorit
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Sample 
Description 
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Gray-brown s
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Depth (ft) 
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PARTIC
ASTM D4

Sample
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erhoff 

CLE SIZE 
422    
e ID: 1

Fraction 
Fraction

Frac

Frac

100

Airport Authorit

 

ANALYSI

A: Dry Net We
n B: Dry Net We

Scree
tion A:  

  3
  1
  3
  

Scree
ction B:   

 #
 #
 #
#1
#2

10

ty, Infrastructu

IS

eight (g): 1013
eight (g): 509.8

Ne
en Size W
3"
1"

3/4"  
1/2"  
3/8"  
#4  

Ne
en Size W
#8  

#16  
#30  
#50  
100  
200  

Grain S

re Improvemen

38
8

et Retained
Weight (g)

0
202
291
364
428
608

et Retained
Weight (g)

24.6
71.8
152.1
251.6
356.1
417.5

1
Size (mm)

GEO

nts Project

Net Passing
Weight (g)

10138
9936
9847
9774
9710
9530

Net Passing
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485.2
438.0
357.7
258.2
153.7
92.3

0.1

OTECHNICA

RM

% Passing
100
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96
94

% Passing
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81
66
48
28
17

2
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0.01
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ICLE SIZE
D422    
ple ID: 2

Fractio
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100

Airport Authorit
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on A: Dry Net W
on B: Dry Net W
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action A:
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raction B:

10

ty, Infrastructu

SIS

Weight (g): 51
Weight (g): 49

N
reen Size

 3"
1"

  3/4"  
  1/2"  
  3/8"  
  #4  

N
reen Size
  #8  
 #16  
 #30  
 #50  
#100  
#200  

Grain

re Improvemen

81
3.2

Net Retained
Weight (g)

0
0
0
4

12
83

Net Retained
Weight (g)

22.1
68.3
144.2
269.9
386.9
447.8

1
n Size (mm)

GEO

nts Project

Net Passing
Weight (g)
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5181
5181
5177
5169
5098

Net Passing
Weight (g)
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349.0
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0.1
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100
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Fractio
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Fra

Fra

100

Airport Authorit
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on B: Dry Net W
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action A:
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action B:
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N
reen Size
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  #4  
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4.1
4.1
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Weight (g)

0
0
0
0
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7.3
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Weight (g)
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383.0
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0.1
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re Improvemen

934
82.2
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Weight (g)

0
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127
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230
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432.1

1
in Size (mm)
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Weight (g)

4934
4934
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4766
4747
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0.1
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Fractio
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on B: Dry Net W

Scr
action A:

 
 
 

Scr
action B:
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Weight (g): 483
Weight (g): 498
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reen Size
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1"

 3/4"  
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 3/8"  
  #4  

N
reen Size
  #8  
 #16  
 #30  
 #50  
#100  
#200  
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re Improvemen

30
8.1

Net Retained
Weight (g)

0
0
0
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39
58

Net Retained
Weight (g)

3.0
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344.5
447.1
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n Size (mm)
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0.1
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Every Project Matter Iwww.rmacompanies.com
GEOTECHNICAL CONSULTANTS

CALIFORNIA BEARING RATIO TEST
ASTMD1883

Sample ID: 3

Maximum Density (pet): 120.7
Optimum Moisture (%): 10.3

Penetration Piston Area (inL
): 2.997

Remolded Initial Final CBR CBR Percent
Specimen No. of Dry Density Moisture Moisture 0.1 inch 0.2 inch Compaction

No. Blows (pet) (%) (%) Penetration Penetration
A 25 11604 9.9 12.7 50 55 96%
B 35 118.6 10.2 11.8 56 62 97%

Corrected
Penetration

(inches)
0.000
0.025
0.050
0.075
0.100
0.200
0.300
00400
0.500

Specimen A
Load Stress
(lbs) (psi)

o 0
200 67
510 170
920 307
1300 434
2320 774
3120 1041
4030 1345
4420 1475

Specimen B
Load Stress
(lbs) (psi)

o 0
210 70
590 197
1010 337
1460 487
2650 884
3310 1104
3990 1331
4990 1665

1750
Load Penetration Curve

- - - Specimen A

1500 - Corrected A

- - - Specimen B
1250 _ Corrected B

-en 1000e:.
UI
UIe 750-en

500

250

o '
0.000 0.050 0.100 0.150 0.200 0.250 0.300

Penetration (in)
0.350 0.400 0.450 0.500

San Bernardino International Airport Authority, Infrastructure Improvements Project
Parsons Brinckerhoff

February 11, 2013
RMA Project No.: 12-406-01
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Every Project Matters Iwww.rmacompanies.com

CALIFORNIA BEARING RATIO TEST
ASTMD1883

Sample ID: 5

. GEOTECHNICAL CONSULTANTS

Maximum Density (pet): 110.1
Optimum Moisture (%): 11.0

Penetration Piston Area (in..!): 2.997

Remolded Initial Final CBR CBR Percent
Specimen No. of Dry Density Moisture Moisture 0.1 inch 0.2 inch Compaction

No. Blows (pet) (%) (%) Penetration Penetration
A 15 105.9 10.7 17.4 27 32 95%
B 25 109.1 9.8 16.9 35 42 98%

Corrected Specimen A Specimen B
Penetration Load Stress Load Stress

(inches) (lbs) (psi) (lbs) (psi)
0.000 0 0 0 0
0.025 90 30 210 70
0.050 240 80 430 143
0.075 420 140 670 224
0.100 630 210 940 314
0.200 1310 437 1830 611
0.300 1840 614 2450 817
0.400 2220 741 2800 934
0.500 2540 848 3110 1038

1250

- - - Specimen A

- Corrected A

Load Penetration Curve

- - - Specimen B

- Corrected B

1000

750

500

250

o
0.000 0.050 0.100 0.150 0.200 0.250 0.300

Penetration (in)
0.350 0.400 0.450 0.500

San Bernardino International Airport Authority, Infrastructure Improvements Project
Parsons Brinckerhoff

February 11, 2013
RMA Project No.: 12-406-01

Page B - 15
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RMA Group

Every Project Matters Iwww.rmacompanies.com
GEOTECHNICAL CONSULTANTS

CALIFORNIA BEARING RATIO TEST
ASTMD1883

Sample ID: 7

Maximum Density (pet): 119.8
Optirimm Moisture (%): 10.0

Penetration Piston Area (inl): 2.997

Remolded Initial Final CBR CBR Percent
Specimen No. of Dry Density Moisture Moisture 0.1 inch 0.2 inch Compaction

No. Blows (pet) (%) (%) Penetration Penetration
A 25 114.6 9.2 13.3 34 42 95%
B 40 116.3 9.9 12.8 59 68 96%

Corrected Specimen A Specimen B
Penetration Load Stress Load Stress

(inches) (lbs) (psi) (lbs) (psi)
0.000 0 0 0 0
0.025 90 30 220 73
0.050 290 97 610 204
0.075 530 177 1060 354
0.100 790 264 1530 511
0.200 1710 571 2880 961
0.300 2400 801 3890 1298
0.400 3000 1001 4600 1535
0.500 3500 1168 5100 1702

0.5000.4500.4000.3500.200 0.250 0.300

Penetration (in)

Load Penetration Curve

0.1500.1000.050

- - - Specimen A

- Corrected A

- - - Specimen B

- Corrected B

2000

1750

1500

- 1250en
~

1000rn
rn
~- 750en

500

250

0
0.000

San Bernardino International Airport Authority, Infrastructure Improvements Project
Parsons Brinckerhoff

February 11, 2013
RMA Project No.: 12-406-01
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=

OTECHNICA

RM

Date:

Width

l 
 to 
in.)

Change
Water Le

(in.)
24.84

27

          

l 
 to 
In.)

ΔD 
Change

Water Le
(min.)

15.4
13.8
11.9
12.4
10.8
10.4
9.6
10.8
10.3
8.9

ay in less than
0 minutes.  Ot
at least six hou

tion Rate (in/

& SP

AL CONSU

Februar
MA Project No.

12/6/20

e in 
evel 

Greate
than o

equal to
(y/n)

4 y
y

       
e in 
evel 
)

Percolat
Rate

(min./i
0.33
0.32
0.28
0.29
0.27
0.26
0.25
0.28
0.26
0.23

9.80

n 25 minutes, 
therwise, pre-
urs (approxim

/hr):

LTANTS 
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S
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San Bernardino
Parsons Brincke

Project:

Trial No

Trial No

COMM

*If two c
test shal
soak (fil
30 minu

Diam

Depth 

Sandy So

Test Ho

o International A
erhoff 

o. Start Tim
1 10:25 A
2 10:47 A

o. Start Tim
1 11:15
2 11:27
3 11:39
4 11:50
5 12:03
6 12:15
7
8
9

10
11
12
13
14
15

MENTS:
Infiltratio
H avg = 

consecutive m
ll be run for a
ll) overnight.  
ute intervals) w

Test
eter (if round

of Test Hole,

oil Criteria*

SBIAA In
ole No.:

Airport Authorit

 

me Stop Ti
AM 10:43 A
AM 11:13 A

me Stop Ti
5 AM 11:25 A
7 AM 11:37 A
9 AM 11:49 A
0 AM 12:00 
3 PM 12:13 
5 PM 12:25 

on Rate (in/hr
((DT - D

measurements
n additional h
 Obtain at lea
with a precisi

 Hole Dimen
d)=

, DT:

nfrastructure

ty, Infrastructu

Project N
2 Tested B

50

8

ime

Time
Interv
(min

AM 18
AM 25

ime

Δt  
Time

Interv
(min

AM 10
AM 10
AM 10
PM 10
PM 10
PM 10

r) =  (ΔD*60m
Do)-(DT - Do))/

s show that six
hour with me
ast twelve mea
on of at least 

USCS So
nsions (inches)

Sides (if 

Percolatio

re Improvemen

No.:
By:

e 
val 
.)

Initia
Depth

Water (
29.4
31.8

        
e 

val 
.)

Do  

Initia
Depth

Water (
27.6
26.4
26.3
26
27

26.7

min/hr*r)/Δt 
2

x inches of wa
asurements ta
asurements p
 0.25". 

oil Classificat
)
rectangular)=

on Test Data 

JM
12-406-0

GEO

nts Project

Length

al 
h to 
(in.)

Final
Depth 

Water (i
4 50
8 50

          

al 
h to 
(In.)

Df    

Final
Depth 

Water (I
6 37.7
4 40
3 34.4

33.1
33.5

7 34

 (r+2H avg)

ater seeps aw
aken every 10
er hole over a

Infiltrat

SP-SM &tion:

=

 Sheet

01

OTECHNICA

RM

Date:

Width

l 
 to 
in.)

Change
Water Le

(in.)
20.6
18.2

          

l 
 to 
In.)

ΔD 
Change

Water Le
(min.)

10.1
13.6
8.1
7.1
6.5
7.3

ay in less than
0 minutes.  Ot
at least six hou

tion Rate (in/

& SP

AL CONSU

Februar
MA Project No.

12/6/20

e in 
evel 

Greate
than o

equal to
(y/n)

y
y

       
e in 
evel 
)

Percolat
Rate

(min./i
0.27
0.34
0.24
0.21
0.19
0.21

9.42

n 25 minutes, 
therwise, pre-
urs (approxim

/hr):
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San Bernardino
Parsons Brincke

Project:

Trial No

Trial No

COMM

Test Ho

*If two c
test shal
soak (fil
30 minu

Diam

Depth 

Sandy So

o International A
erhoff 

o. Start Tim
1 1:27 PM
2 1:38 PM

o. Start Tim
1 7:51
2 8:02
3 8:13
4 8:24
5 8:39
6 8:52
7 9:04
8
9

10
11
12
13
14
15

MENTS:
Infiltratio
H avg = 

SBIAA In
ole No.:

consecutive m
ll be run for a
ll) overnight.  
ute intervals) w

Test
eter (if round

of Test Hole,

oil Criteria*

Airport Authorit

 

5

me Stop Ti
M 1:37 P
M 1:48 P

me Stop Ti
1 AM 8:01 A
2 AM 8:12 A
3 AM 8:23 A
4 AM 8:34 A
9 AM 8:49 A
2 AM 9:02 A
4 AM 9:14 A

on Rate (in/hr
((DT - D

nfrastructure

measurements
n additional h
 Obtain at lea
with a precisi

 Hole Dimen
d)=

, DT:

ty, Infrastructu

Project N
3 Tested B

55.2

8

ime

Time
Interv
(min

PM 10
PM 10

ime

Δt  
Time

Interv
(min

AM 10
AM 10
AM 12
AM 10
AM 10
AM 10
AM 10

r) =  (ΔD*60m
Do)-(DT - Do))/

Percolatio

s show that six
hour with me
ast twelve mea
on of at least 

USCS So
nsions (inches)

Sides (if 

re Improvemen

No.:
By:

e 
val 
.)

Initia
Depth

Water (
34
15

        
e 

val 
.)

Do  

Initia
Depth

Water (
30.7
31.4
30.8
30.8
31.6
26.4
35.6

min/hr*r)/Δt 
2

on Test Data 

JM
12-406-0

x inches of wa
asurements ta
asurements p
 0.25". 

oil Classificat
)
rectangular)=

GEO

nts Project

Length

al 
h to 
(in.)

Final
Depth 

Water (i
53.9
43.6

          

al 
h to 
(In.)

Df    

Final
Depth 

Water (I
7 49.4
4 50.8
8 52.2
8 51.0
6 51.1
4 51.1
6 51.2

 (r+2H avg)

 Sheet

01

ater seeps aw
aken every 10
er hole over a

Infiltrat

SP-SM &tion:

=

OTECHNICA

RM

Date:

Width

l 
 to 
in.)

Change
Water Le

(in.)
19.9
28.6

          

l 
 to 
In.)

ΔD 
Change

Water Le
(min.)

18.7
19.4
21.4
20.2
19.5
24.7
15.6

ay in less than
0 minutes.  Ot
at least six hou

tion Rate (in/

& SP

AL CONSU

Februar
MA Project No.

12/6/201

e in 
evel 

Greate
than o

equal to
(y/n)

y
y

       
e in 
evel 
)

Percolat
Rate

(min./i
0.38
0.38
0.41
0.40
0.38
0.48
0.30

10.64

n 25 minutes, 
therwise, pre-
urs (approxim

/hr):
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San Bernardino
Parsons Brincke

Project:

Trial No

Trial No

COMM

Test Ho

*If two c
test shal
soak (fil
30 minu

Diam

Depth 

Sandy So

o International A
erhoff 

o. Start Tim
1 7:32 A
2 7:40 A

o. Start Tim
1 7:56
2 8:08
3 8:19
4 8:31
5 8:42
6 8:55
7 9:07
8 9:19
9 9:31

10 9:43
11 9:54
12 10:05
13
14
15

MENTS:
Infiltratio
H avg = 

SBIAA In
ole No.:

consecutive m
ll be run for a
ll) overnight.  
ute intervals) w

Test
eter (if round

of Test Hole,

oil Criteria*

Airport Authorit

 

5

me Stop Ti
M 7:39 A
M 7:49 A

me Stop Ti
6 AM 8:06 A
8 AM 8:18 A
9 AM 8:29 A
1 AM 8:41 A
2 AM 8:52 A
5 AM 9:05 A
7 AM 9:17 A
9 AM 9:29 A
1 AM 9:41 A
3 AM 9:53 A
4 AM 10:04 A
5 AM 10:15 A

on Rate (in/hr
((DT - D

nfrastructure

measurements
n additional h
 Obtain at lea
with a precisi

 Hole Dimen
d)=

, DT:

ty, Infrastructu

Project N
4 Tested B

53.4

8

ime

Time
Interv
(min

AM 12
AM 12

ime

Δt  
Time

Interv
(min

AM 10
AM 10
AM 10
AM 10
AM 10
AM 10
AM 10
AM 10
AM 10
AM 10
AM 10
AM 10

r) =  (ΔD*60m
Do)-(DT - Do))/

Percolatio

s show that six
hour with me
ast twelve mea
on of at least 

USCS So
nsions (inches)

Sides (if 

re Improvemen

No.:
By:

e 
val 
.)

Initia
Depth

Water (
28.6
22.1

        
e 

val 
.)

Do  

Initia
Depth

Water (
29.6
29.3
30.4
30.2
31

29.8
28.8
29.2
30

31.8
31.2
30.5

min/hr*r)/Δt 
2

on Test Data 

JM
12-406-0

x inches of wa
asurements ta
asurements p
 0.25". 

oil Classificat
)
rectangular)=

GEO

nts Project

Length

al 
h to 
(in.)

Final
Depth 

Water (i
6 53.4
1 38.4

          

al 
h to 
(In.)

Df    

Final
Depth 

Water (I
6 38
3 37.2
4 39.4
2 39.7

40.2
8 41.2
8 35.2
2 36.6

38.4
8 40.8
2 40.2
5 37.3

 (r+2H avg)

 Sheet

01

ater seeps aw
aken every 10
er hole over a

Infiltrat

SP-SM &tion:

=

OTECHNICA

RM

Date:

Width

l 
 to 
in.)

Change
Water Le

(in.)
24.8
16.3

          

l 
 to 
In.)

ΔD 
Change

Water Le
(min.)

8.4
7.9
9

9.5
9.2
11.4
6.4
7.4
8.4
9
9

6.8

ay in less than
0 minutes.  Ot
at least six hou

tion Rate (in/

& SP

AL CONSU

Februar
MA Project No.

12/7/20

e in 
evel 

Greate
than o

equal to
(y/n)

y
y

       
e in 
evel 
)

Percolat
Rate

(min./i
0.22
0.21
0.23
0.24
0.23
0.28
0.18
0.20
0.22
0.22
0.22
0.18

9.27

n 25 minutes, 
therwise, pre-
urs (approxim

/hr):
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: 12-406-01 
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San Berna
Parsons B
 
 

L
S

ardino Internationa
Brinckerhoff 

LIQUEFACTION A
Standard Penetr

Fault 

Soil Unit Wt.

Type γ (pcf)

SP-SM 125
SP-SM 125
SP-SM 125
SP-SM 125

SP 130
SP 130
SP 130
SP 130
SP 130
SP 130
SP 130
SP 130
SP 130
SP 130
SM 125
SM 125
SM 125
SM 125
SM 125
CL 115
CL 115
SM 115
SM 125
SM 125
SM 125

al Airport Authority, 

ANALYSIS 
ration Test

Distance: 5
Amax: 0.46

Ms: 7.5
Msf: 0.96

Calculated Total S

Depth (ft) σ (TS

2.00 0.12
4.00 0.25
6.00 0.37
8.00 0.50
10.00 0.65
12.00 0.78
14.00 0.91
16.00 1.04
18.00 1.17
20.00 1.30
22.00 1.43
24.00 1.56
26.00 1.69
28.00 1.82
30.00 1.87
32.00 2.00
34.00 2.12
36.00 2.25
38.00 2.37
40.00 2.30
42.00 2.41
44.00 2.53
46.00 2.87
48.00 3.00
50.00 3.12

Infrastructure Impr

km
64

59
65

Stress Eff Stress E
SF) as tested

25 0.125
50 0.250
75 0.375
00 0.500
50 0.650
80 0.780
10 0.910
40 1.040
70 1.170
00 1.300
30 1.430
60 1.560
90 1.690
20 1.820
75 1.875
00 2.000
25 2.125
50 2.250
75 2.375
00 2.300
15 2.415
30 2.530
75 2.875
00 3.000
25 3.125

rovements Project

Ha
Bore Hol

GW Depth (E
GW Depth

Eff. Stress Fines F

σ (TSF) (%) (

0.125 17
0.250 17
0.375 17
0.500 17
0.650 10
0.780 10
0.910 10
1.040 10
1.170 10
1.300 10
1.430 10
1.560 10
1.690 10
1.820 10
1.875 25
2.000 25
2.125 25
2.250 25
2.375 25
2.300 80
2.353 80
2.405 25
2.688 25
2.750 25
2.813 25

mmer Type: Aut
le Diameter: 8
SPT Liners: No
ncountered) N/A

h (Assumed) 40

ield N (N1)

B/Ft) CN (B/ft

11 2.000 27
11 2.000 27
13 1.633 26
13 1.414 23
52 1.240 80
52 1.132 73
50 1.048 74
50 0.981 69
40 0.925 52
40 0.877 49
50 0.836 66
50 0.801 63
50 0.769 61
50 0.741 58
17 0.730 20
17 0.707 19
19 0.686 22
19 0.667 21
19 0.649 20
18 0.659 20
19 0.643 20
52 0.629 54
52 0.590 51
75 0.577 72
75 0.566 70

o
inches

o
A feet
0 feet

)60 Corr. Cy

t) (N1)60cs Resista

32 0.4
32 0.4
31 0.4
27 0.3
83 0.4
76 0.4
76 0.4
71 0.4
54 0.4
51 0.4
68 0.4
65 0.4
63 0.4
60 0.4
26 0.2
25 0.2
28 0.3
28 0.3
27 0.3
29 0.3
29 0.3
65 0.4
61 0.4
84 0.4
83 0.4

GEOTECH

Project No.: 1
Boring No.:

yclic

nce Ratio Rd St

4429 0.995
4429 0.991
4429 0.986
3085 0.981
4429 0.977
4429 0.972
4429 0.967
4429 0.963
4429 0.958
4429 0.953
4429 0.949
4429 0.944
4429 0.939
4429 0.935
2895 0.930
2729 0.914
3311 0.897
3311 0.881
3085 0.865
3619 0.848
3619 0.832
4429 0.816
4429 0.800
4429 0.783
4429 0.767

HNICAL CONS

Febr
RMA Project N

2-406-01
B-4

Cyclic Safe

tress Ratio Fact

0.300 NL
0.299 NL
0.297 NL
0.296 NL
0.295 NL
0.293 NL
0.292 NL
0.290 NL
0.289 NL
0.288 NL
0.286 NL
0.285 NL
0.283 NL
0.282 NL
0.281 NL
0.276 NL
0.271 NL
0.266 NL
0.261 NL
0.256 1.4
0.258 1.40
0.259 1.7
0.258 1.72
0.258 1.72
0.257 1.72

SULTANTS 
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Page D - 1 

 

ety

or

L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
1
0
1
2
2
2



San Berna
Parsons B
 
 

 

ardino Internationa
Brinckerhoff 

DYNAMIC SETT
Standard Pene

Fault 

Dry 

Soil Unit Wt.

Type γ (pcf)

SP-SM 125
SP-SM 125
SP-SM 125
SP-SM 125

SP 130
SP 130
SP 130
SP 130
SP 130
SP 130
SP 130
SP 130
SP 130
SP 130
SM 125
SM 125
SM 125
SM 125
SM 125
CL 115
CL 115
SM 115
SM 125
SM 125
SM 125

al Airport Authority, 

TLEMENT ANALY
tration Test

Distance: 5
Amax: 0.46

Ms: 6.6
CSR Mwf 1.04
Sand Mwf 0.79

Calculated Total St

Depth (ft) σ (TS

2.00 0.12
4.00 0.25
6.00 0.37
8.00 0.50
10.00 0.65
12.00 0.78
14.00 0.91
16.00 1.04
18.00 1.17
20.00 1.30
22.00 1.43
24.00 1.56
26.00 1.69
28.00 1.82
30.00 1.87
32.00 2.00
34.00 2.12
36.00 2.25
38.00 2.37
40.00 2.30
42.00 2.41
44.00 2.53
46.00 2.87
48.00 3.00
50.00 3.12

Infrastructure Impr

YSIS

km
64
6
4
9

tress Eff Stress Eff
SF) as tested σ

25 0.125
50 0.250
75 0.375
00 0.500
50 0.650
80 0.780
0 0.910

40 1.040
70 1.170
00 1.300
30 1.430
60 1.560
90 1.690
20 1.820
75 1.875
00 2.000
25 2.125
50 2.250
75 2.375
00 2.300
5 2.415

30 2.530
75 2.875
00 3.000
25 3.125

rovements Project

Ha
Bore Ho

GW Depth (E
GW Depth

f. Stress Fines Fie

σ (TSF) (%) (B

0.125 17
0.250 17
0.375 17
0.500 17
0.650 10 5
0.780 10 5
0.910 10 5
1.040 10 5
1.170 10 4
1.300 10 4
1.430 10 5
1.560 10 5
1.690 10 5
1.820 10 5
1.875 25
2.000 25
2.125 25
2.250 25
2.375 25
2.300 80
2.353 80
2.405 25 5
2.688 25 5
2.750 25 7
2.813 25 7

ammer Type: Au
ole Diameter: 8

SPT Liners: N
Encountered) N
h (Assumed) 4

eld N (N1

B/Ft) CN (B

11 2.000 2
11 2.000 2
13 1.633 2
13 1.414 2
52 1.240 8
52 1.132 7
50 1.048 7
50 0.981 6
40 0.925 5
40 0.877 4
50 0.836 6
50 0.801 6
50 0.769 6
50 0.741 5
17 0.730 2
17 0.707 1
19 0.686 2
19 0.667 2
19 0.649 2
18 0.659 2
19 0.643 2
52 0.629 5
52 0.590 5
75 0.577 7
75 0.566 7

uto
8 inches

No
/A feet

40 feet

1)60 Corr.

B/ft) (N1)60cs R

27 32 0.9
27 32 0.9
26 31 0.9
23 27 0.9
80 83 0.9
73 76 0.9
74 76 0.9
69 71 0.9
52 54 0.9
49 51 0.9
66 68 0.9
63 65 0.9
61 63 0.9
58 60 0.9
20 26 0.9
19 25 0.9
22 28 0.8
21 28 0.8
20 27 0.8
20 29 0.8
20 29 0.8
54 65 0.8
51 61 0.8
72 84 0.7
70 83 0.7

GEOTECH

Project No.: 1
Boring No.:

Corr. Cyclic V

Rd Stress Ratio S

995 0.311
991 0.309
986 0.308
981 0.307
977 0.305
972 0.304
967 0.302
963 0.301
958 0.299
953 0.298
949 0.296
944 0.295
939 0.293
935 0.292
930 0.291
914 0.285
897 0.280
881 0.275
865 0.270
848 0.265
832 0.267
816 0.268
800 0.267
783 0.267
767 0.266

Total Dynamic Settle

HNICAL CONS

Febr
RMA Project N

2-406-01
B-4

Volumetric ΔH

Strain (%) (in)

0.15 0.05
0.15 0.05
0.15 0.05
0.15 0.05
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.15 0.05
0.15 0.05
0.10 0.03
0.10 0.03
0.10 0.03
0.10 0.03
0.10 0.02
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

ement (in) = 0.5
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San Bernardino
Parsons Brincke

E-1.01 Introd

These specific
grading plans 
structures, pre
subsidiary wo
as shown on t

The recomme
supersede the 

E-1.02 Labora

The laborator

The insitu den
D1556), direct
the geotechnic

Relative comp
maximum den

E-2.01 Surfac

All structures
off the site.  A
as possible. 

E-2.02 Subsur

A thorough s
found, tanks s

Any concrete
site. 

E-2.03 Backfi

All cavities cr
cleared of del
Said backfill sh

o International A
erhoff 

GEN

duction 

cations presen
 for the subjec
eparation of l
ork necessary 
the approved 

endations con
 provisions co

atory Standa

ry standard us

nsity of earth 
t transmission
cal consultant

paction is de
nsity as determ

ce Clearing 

 marked for r
Any trees to b

rface Remov

earch should 
should be rem

 irrigation lin

ill of Cavities

reated or exp
eterious mate
hall be compa

Airport Authorit

NERAL EART

E-1

nt our general
ct project.  Th
and to be fille
 to complete 
plans. 

ntained in the 
ontained here

ard and Field

sed to establis

 materials (fie
n nuclear me
t. 

fined, for pu
mined in the p

removal, timb
be removed sh

vals 

 be made for 
moved and ces

nes shall be cr

s 

posed during 
erial and back
acted to a min

ty, Infrastructu

AP

THWORK AND

1.00 GENERA

l recommend
hese specificat
ed, filling of t
the grading o

 geotechnical 
inafter in case

d Test Method

sh the maximu

eld compactio
ethod (ASTM

urposes of the
previously m

E-2.00 C

ber, logs, tree
hall be pulled 

 possible und
sspools pump

rushed in plac

clearing and 
kfilled with n
nimum of 90%

re Improvemen

PPENDIX E 

D GRADING S

AL DESCRIPTI

dations for ear
tions shall cov
the land, spre
of the filled ar

 report of wh
e of conflict. 

ds 

um density an

on tests) shall 
M D2922) or o

ese specificati
mentioned labo

CLEARING 

es, brush and 
 in such a ma

derground sto
ed dry. 

ce and all met

 grubbing op
native soils or
% relative com

GEO

nts Project

SPECIFICATI

ION 

rthwork and 
ver all clearin

eading, compa
reas to confor

hich these gen

nd optimum 

 be determine
other test me

ions, as the r
oratory stand

 other rubbis
anner so as to 

orage tanks an

tal undergrou
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RMA Geotechnical Investigation

Photos of wire mesh encountered in Borings B-9, B-10 and B-11, as noted in report.
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