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Subject: Foundation Report for Taft Maintenance Station 
 
Introduction 
 
Per your request dated October 27, 2005, we are providing this Foundation Report in 
support of the proposed one story building at the Taft Maintenance Station on Route 33 
in Kern County.  An infiltration basin is also proposed as part of this project.  Plate No. 1 
shows the approximate location of the site.  This report summarizes our investigations 
and provides our recommended geotechnical design parameters.  
 
Existing Facilities and Proposed Improvements 
 
The building site is located towards the northwestern corner of the Taft Maintenance 
Station.  The site is on the main asphalt covered parking lot, is flat, and currently vacant 
with the exception of parked vehicles throughout the day.  The building site is bordered 
by vacant land covered with shrubs and brush to the north, Route 33 to the west, an 
asphalt covered area with an office building to the south, and asphalt covered areas with 
several equipment buildings to the east.  The proposed infiltration basin is located on the 
eastern edge of the maintenance station.  The basin site is located partly on an asphalt 
surface and on soil, is flat, and currently vacant.  The basin site is bordered by an 
equipment building to the north, asphalt covered areas with several equipment buildings 
to the west, barrels and other debris from the adjacent property to the south, and vacant 
land covered with shrubs and brush to the east.  
 
It is our understanding that this building will be a single story structure.  The building 
will be used for equipment service, storage, and offices.  The footprint of the proposed 
building is approximately 118 meters by 29 meters as shown in Plate No. 2.  The support 
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for structural loading will be obtained from a continuous perimeter strip footing.  The 
building will also have a slab placed on grade that will support loads from equipment 
placed inside the building.   
 
Physical Setting 
 
The physical setting of the project site and surrounding area was reviewed to provide 
climate, topography and drainage, man-made and natural features, and geology to aid in 
project design and construction planning.  The following is a discussion of this 
information gathered during our review: 
 
Climate 
 
According to the Western Regional Climate Center for 1971-2000, the average annual 
precipitation at Maricopa, located approximately 13.0 km to the south and at a 
comparable elevation of the project site, is about 173 mm (7 in).  The majority of this 
precipitation (over 97 percent) falls between September and May.  The average annual air 
temperature is approximately 18.2o C (64.7o F) with the highest average daily maximum 
of 35.9o C (96.7o F) in July and the lowest average daily minimum of 2.4o C (36.3o F) in 
December.   
 
Topography and Drainage 
 
A map was viewed at http://topozone.com/ to determine the topographic features in the 
region of the project area.  The site is located in the southern end of the Great Valley 
geomorphic province of California.  The general terrain is flat with an elevation of 
approximately 318 meters above sea level at the project site.  Within 1 kilometer of the 
project site the elevations range from 290 meters to 358 meters above sea level.  Most of 
the localized drainage is generally trending to the east.  The topography can be seen on 
Plate No. 3.    
 
Regional Geology 
 
The California Department of Conservation, Division of Mines and Geology Geologic 
Map of California, Bakersfield Sheet, 1992, was used to determine the geologic 
formations at the project location.  A section from this map showing the project location 
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is attached as Plate No. 4.  The project location is mapped as being in an area of Recent 
Alluvial Fan Deposits (Qf), consisting of sediments deposited from streams emerging 
from high lands surrounding the Great Valley.  This formation occurred during the 
Quaternary Period of the Cenozoic Era, between 10 thousand and 1.6 million years ago. 
 
The State of California, Air Resources Board (ARB) Map of California Showing 
Principal Asbestos Deposits has been reviewed to determine the potential that asbestos 
deposits will be encountered in the project area.  According to this map, the project site is 
not located in an area of naturally occurring asbestos. 
 
Subsurface Investigation Program 
 
On March 7, 2006 a subsurface exploration program, consisting of three borings, was 
performed.  Borings B1 and B2 were drilled to depths of 9.6 meters for the purpose of the 
building foundation while Boring B3 was drilled to a depth of 3.1 meters for the 
percolation test.  Plate No. 5 shows the approximate locations of the borings.   
 
The borings were drilled using a trailer mounted Mobile B-47 drill rig.  The borings were 
advanced using a 152-mm diameter hollow stem auger. Soil samples were recovered 
from these borings by driving a 35-mm inner diameter split spoon sampler 0.46 m into 
the subsurface with a 63.5 kg automatic hammer dropped 0.76 m.  The number of 
hammer blows required to drive the sampler the last 0.3 m into the ground was recorded 
on the log of borings.  Samples recovered from the spilt spoon sampler were used to 
classify the subsurface soils.  The logs of test borings (LOTB) have been submitted to the 
Geotechnical Services, Office of Geotechnical Support, Branch D – Contracts, Graphics, 
and Records and will be forwarded when completed.  Ms. Irma Gamarra-Remmen of the 
Contracts, Graphics, and Records branch may be contacted directly at (916) 227-7203 for 
further information on the LOTB. 
 
Subsurface Conditions 
 
Based on the subsurface investigation, the foundation material at the site consists of silt, 
sand, rock fragments, and mixtures thereof ranging from loose to very dense.  Bedrock 
and groundwater were not encountered in the borings during our investigation.  Complete 
boring logs are presented in Appendix A as Plate Nos. 1 through 5. 
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Percolation Testing 
 
Materials to perform percolation testing were installed in Boring B3 after drilling was 
completed and the test hole was prepared by saturating it overnight.  The actual 
infiltration tests were performed the following day.  The rate of water level drop was 
monitored until stabilized percolation rates were obtained.  The percolation test for 
Boring B3 was performed from the ground surface to a depth of approximately 2.7 
meters.  We note that relatively clean water was used to perform the percolation tests.  
However, runoff water will likely contain silt, sand, oils, and/or other material that would 
decrease the percolation rates.  Therefore, we recommend that a factor of safety of 2 be 
used when designing infiltration wells with the following values.  The percolation test 
was performed twice in the boring (Tests 1A and 1B), and the average results are 
presented in Table 1. 

 
Table 1 – Percolation Test Results 

 
Percolation 

Test 
Depth test was 
performed (m)

Perc. Rate 
(l/m2/day)

Depth test was 
performed (ft)

Perc. Rate 
(gal/ft2/day) 

Date 
Tested 

1A 0.0-2.7 1050 0.0-9.0 25.8 3/8/06 
1B 0.0-2.7 1110 0.0-9.0 27.3 3/8/06 

 
Laboratory Testing 
 
Laboratory testing was performed to determine the corrosiveness and to verify the 
classification of the soil at the project location.  The following laboratory tests were 
performed on selected samples obtained from the borings: 

  
Mechanical Analysis – CTM 203 
Plasticity Index – CTM 204  
Corrosion – CTM 643 
Sulfates – CTM 417 
Chlorides – CTM 422    
 

Corrosion 
 
The Department currently defines a corrosive area as an area where the soil contains 
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more than 500 ppm of chlorides, or more than 2000 ppm of sulfates, or has a pH of 5.5 or 
less.    With the exception of MSE walls, chloride and sulfate tests are not required if the 
minimum resistivity is greater than 1000 ohm-cm.  Based on the lab results, the soil in the 
project area is considered non-corrosive.  The corrosion test results are summarized in 
Table 2 below.   

 
Table 2: Corrosion Test Results 

 

Sample 
No. Depth (m) pH 

Minimum 
Resistivity 
(ohm-cm) 

Sulfate 
Content 
(ppm) 

Chloride Content 
(ppm) 

B1-3 1.8-2.4 8.20 640 1500 190 
B2-2 0.9-1.5 8.11 610 800 400 

 
Seismicity 
 
We reviewed the Department’s California Seismic Hazard Map dated 1996.  The map 
indicates that the controlling fault is the San Andreas/C fault, which is located 
approximately 14.5 km east of the project location.  The fault is expected to be capable of 
producing a Maximum Credible Earthquake (MCE) moment magnitude of Mw = 8.00.  
The peak bedrock acceleration, based on the above referenced map, is estimated to be 
0.4g.  The potential for surface rupture at this site due to fault movement is considered 
insignificant since there are no known faults projecting toward or passing directly 
through the project site.   
 
According to the 1997 edition of the Uniform Building Code (UBC) this structure is 
located in Seismic Zone 4 (UBC Figure 16-2) and the geology corresponds to Soil Profile 
Type SD (UBC Table 16-J).  Based on the maximum moment magnitude the seismic 
source is Type A (UBC 16-U).  At this site, the near-source acceleration factor, Na, 
equals 1.0 (UBC Table 16-S), and the near source velocity factor, Nv, equals 1.1 (UBC 
Table 16-T).  The Seismic Coefficients are Ca = 0.44 (UBC Table 16-Q) and Cv = 0.70 
(UBC Table 16-R).  Using equations from Figure 16-3 of the UBC the control periods are 
Ts = 0.64 seconds and To = 0.13 seconds.  Plate No. 6 presents the recommended UBC 
1997 acceleration response spectrum to be used for design. 
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Conclusions and Recommendations 
 
The following recommendations are based on our subsurface investigation, review of 
information relevant to the project physical setting, and information forwarded by your 
Office.   
 
The existing ground conditions are suitable for a shallow perimeter strip footing provided 
that the following recommendations are used for design.   It was assumed, based on the 
building floor and foundation plans forwarded by your Office and telephone 
conversations with Mr. Edgardo A. Isidro and Mr. Alex Sherin, that the strip footing will 
have a width of 0.76 meters and/or 0.46 meters and will be embedded at least 0.94 meters 
below the lowest adjacent finish grade.  If the following recommendations are met, the 
foundation may be designed using an allowable bearing capacity of 144 kPa.   
 
The upper 0.6 m of native soils below the bottom of the proposed spread footings shall be 
removed and recompacted to at least 95% relative compaction as seen on Plate No. 7. 
Assuming that a bearing pressure of 144 kPa (or less) is planned for the 0.76-meter 
and/or 0.46-meter wide perimeter footings, our investigations indicate that a total 
settlement of less than 15 mm with a differential settlement of less than 5 mm would 
result.  Based on a conversation with Mr. Isidro a maximum differential settlement of 25 
mm is acceptable. 
 
Since the building is located on flat ground, the lateral forces on either side of the footing 
will be equal.  However, if conditions warrant the need for a retaining structure, an active 
equivalent fluid weight of 6.0 kN/m3 and a passive equivalent fluid weight of 54.0 kN/m3 

are recommended.  A sliding coefficient of 0.35 is recommended between concrete and 
soil. 
 
For design of the slab-on-grade, we recommend a modulus of subgrade reaction, k0.3, of 
20 MN/m3.  We note that this value of modulus of subgrade reaction is assumed to act on 
a 0.3-meter by 0.3-meter footing and should be factored to account for the actual 
dimensions of the slab. 
 
If adequate drainage is installed around the building, then a moisture barrier is not 
required.  Water was not encountered at the time of drilling and it is not anticipated that 
the water table will rise or be drawn up to the bottom of the concrete slab. 
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Date:  March 2006 
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Explanation of Relevant Formations: 
 
Qf – Recent Alluvial Fan Deposits – sediments deposited from streams emerging from high lands 
surrounding the Great Valley. 
 
QP – Pliocene-Pleistocene Nonmarine Sedimentary Deposits – poorly bedded, loosely consolidated 
gravel composed mainly of ill-sorted, subrounded cobbles and boulders of various rock types. 

Approximate Location 
of Site KP 32.7/33.3 
(PM 20.3/20.7) 

QP
QP 

Qf

Qf 



   

CALTRANS 
Division of Engineering Services 
Geotechnical Services 
Office of Geotechnical Design - North 

Plate 
No. 5 

 

BORING LOCATION MAP EA: 06-483401 

Date: March 2006 
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ACCELERATION RESPONSE SPECTRUM 
RECOMMENDED FOR DESIGN 

EA: 06-483401 

Date: April 2006 

06-KER-33 KP 32.7 (PM 20.3) 
FOUNDATION INVESTIGATION REPORT 

Taft Maintenance Station 06-483401
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COMPACTION DETAIL SHEET EA: 06-483401 

Date: May 2006 
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Depth to GW/date measured:

B-2

Equipment:

Hammer:

Drilling Method:

Sampling Method:

Notes:

Boring ID.:

Date Completed:

Hole Diameter:

Total Depth:

Logged By:

B-2

3-7-06

152mm

9.6m

MEngelmann
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e 
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322.45

322.14

321.84

321.53

321.23

320.92

320.62

320.31

320.01

319.70

319.40

319.10

318.79

318.49

318.18

317.88

317.57

317.27

316.96

316.66

316.35

316.05

315.74

315.44

315.13

314.83

314.52

314.22

313.91
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312.39

312.08
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0.30

0.61

0.91

1.22

1.52

1.83

2.13

2.44

2.74

3.05

3.35

3.66

3.96

4.27

4.57

4.88

5.18

5.49

5.79

6.10

6.40

6.71

7.01

7.32

7.62

7.92

8.23

8.53

8.84

9.14

9.45

9.75

10.06

10.36

10.67

G
ra

ph
ic

 L
og Description

S
am

pl
e 

Ty
pe

Final Foundaton Report

06-KER-33 / KP 32.67 (PM 20.3)

ASPHALT CONCRETE
SILTY SAND (SM): medium dense, light brown,
dry, fine sand.

becomes moist, with rock fragments.

becomes dense, medium grained.

becomes medium dense.

becomes medium dense, light brown.

Bottom of Hole at 9.60 m (31.5 ft) on 3-7-06

becomes very dense, rust brown.

becomes fine grained.



SILTY SAND (SM): medium dense, light brown,
dry.

becomes moist, with rock fragments.

Bottom of Hole at 3.05 m (10.0 ft) on 3-7-06

12

Mobile B47

Safety semi-automatic drop (140#/ 30")

6-inch hollow stem auger

SPT, Bulk Bag

Station/KP:

Offset Distance/Line:

North/East:

Ground Surface Elevation:

Depth to GW/date measured:

Equipment:

Hammer:

Drilling Method:

Sampling Method:

Notes:

2+86

160Lt./Route 33

317.9m

not encountered on 3-7-06

06-KER-33 / KP 32.67 (PM 20.3)

D
ril
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g 

M
et
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d/

C
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in
g

2

6
5
7

1

B-3

3-7-06

152mm

3.0m

MEngelmann

Boring ID.:

Date Completed:

Hole Diameter:

Total Depth:

Logged By:

Final Foundaton Report

06-KER-33 / KP 32.67 (PM 20.3)

R
ec

ov
er

y 
(%

)

317.60

317.30

316.99

316.69

316.38

316.08

315.77

315.47

315.16

314.86

314.55

314.25

313.94

313.64

313.33

313.03

312.72

312.42

312.12

311.81

311.51

311.20

310.90

310.59

310.29

309.98

309.68

309.37

309.07

308.76

308.46

308.15

307.85

307.54

307.24

Department of Transportation
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0.61

0.91

1.22

1.52
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2.13

2.44

2.74

3.05

3.35

3.66

3.96

4.27

4.57

4.88

5.18

5.49

5.79

6.10

6.40

6.71

7.01

7.32

7.62

7.92

8.23

8.53

8.84

9.14

9.45

9.75

10.06

10.36

10.67
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1  of  1
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3-23-06
MEngelmann
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