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3.1 Field Investigation

Two (2) hollow-stem auger borings (BH-1 and BH-2) were drilled at the approximate
approaches to the proposed bridge. One (1) boring was located on the east side and the
other on the west side of the existing CMP culvert. The approximate location of the
borings is shown on Figure No. 2, Approximate Boring Location Map. The depths of the
borings were 10.5 and 16.0 feet below the existing ground surface (bgs). The exploratory
borings were advanced using a truck-mounted drill rig equipped with 6-inch diameter
hollow-stem auger for soil sampling. A Converse engineer visually logged the subsurface
conditions encountered in the exploratory borings at the time of drilling. Relatively
undisturbed thin-walled ring and bulk samples of representative subsurface materials
were obtained from the borings at selected intervals for laboratory testing. A more

detailed description of the field exploration procedures and the Logs of Borings is
presented in Appendix A, Field Exploration.

3.2 Laboratory Testing

Representative samples of the site soils were tested in the laboratory to aid in the soils
classification and to evaluate relevant engineering propertles of the site soils. These tests

included:

In situ moisture contents and dry densities (ASTM Standard D2216)

Soil corrosivity tests (Caltrans Standards 417, 422, and 643) |

Amount of material in soils finer than the No. 200 Sieve (ASTM Standard D1140)

Maximum dry density and optimum-moisture content relationship (ASTM Standard
D1557)

¢ Direct shear (ASTM Standard D3080)

* & & o

For in situ moisture and density data, see the Logs of Borings in Appendix A, Field
Exploration. For a description of the laboratory test methods and test results, see
Appendix B, Laboratory Testing Program. :

3.3 Report Preparation
Data obtained from the field exploration and laboratory testing program were evaluated.

Geotechnical analyses were performed and this report was prepared to present our
findings, conclusions, and recommendations for the proposed bridge. «
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40  SITE CONDITIONS

4.1 Existing Surface Conditions

The existing surface of South Fork Road is paved.
-4.2 Geology, Groundwater and Excavatability

4.2.1 Geology

The site soils consisted of Quaternary age alluvium deposits. The alluvium consists of
mixtures of gravel, sand and silt to the maximum depth explored of 16.0 feet bgs.
Bedrock was not encountered. Gravel encountered in boring BH-1 ranged in size from
one-half to one-inch in diameter and was about 60 percent of the upper five (5) feet of
material encountered. In boring BH-2, gravel size ranged from one-half to two (2)
inches in diameter and was about 60 percent of the material seven (7) feet below the
ground surface to the bottom of the borings at 16.0 feet. ' ‘

Numerous cobbles and boulders up to six (6) feet in diameter were present along the
stream bed at the time of our investigation. | -

4.2.2 Groundwater

Groundwater was not encountered in either of the borings for this field investigation even
though surface water was flowing in Lytie Creek. Hydrology and depth of scour at this

site were not within the scope of our services and should be considered by the design
engineer.

4.2.3 Excavatability

Based on the results of our field exploration, the earth materials at the site should be
excavatable with conventional heavy-duty earth moving and trenching equipment. _ -

4.2.4 Subsurface Variations

Based on results of the subsurface exploration and our experience, some variations in the
continuity and nature -of subsurface conditions within the project site should be
anticipated. Because of the uncertainties involved in the nature and depositional
characteristics of the earth material, care should be exercised in interpolating or
extrapolating subsurface conditions between or beyond the boring location.

[7> )
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5.0 LABORATORY TEST RESULTS
5.1  Chemical Testing - Soil Corrosivity Evaluation

Schiff Associates, Claremont, California retained by Converse, tested one (1) bulk soil
sample collected from the site location during our investigation. The tests include
minimum resistivity, pH, soluble sulfates, and chloride content. The resuits are included
in Appendix B, Laboratory Testing Program.

Sulfate was not detected on the sample tested, which indicated that site soils are
“Negligibly” deleterious to concrete, per Table 19-A-4 of the CBC.

Chloride was also not detected on the sample tested. The pH value of the site soils was
7.7. The measured value of the minimum electrical resistivity when saturated was
19,000 Q-cm. These values indicate a “Mildly” corrosive potential for ferrous metals in

contact with these soils. No special considerations are needed based upon these
‘values. ‘

5.2 Physical Testing

For detailed subsurface profile at the location of the exploratory borings, see the Log of
Boring (BH-1 and BH-2) presented in Appendix A, Field Exploration.

* In-situ Moisture and Dry Density — Results of in-situ moisture and dry density tests
are presented on the Log of Boring in Appendix A, Field Exploration. In-situ dry
densities of the site soils within the upper ten (10) feet ranged from 116 to 129
pounds per cubic feet (pcf). In-situ moisture content of the site soils within the upper
five (5) feet ranged from three (3) to seven (7) percent.

¢ Maximum Dry Density and Optimum Moisture Content — Typical moisture-density
relationships of the representative near surface soils are presented in Drawing No.
B-2, Moisture-Density Relationship Results, in Appendix B, Laboratory Testing
Program. The laboratory maximum-dry density and optimum moisture content of the
sample tested was 136.0 pounds per cubic foot (pcf) and 6.5 percent, respectively.

 Direct Shear — One (1) direct shear test was performed on representative material.
The results of the direct shear test are presented in Drawing No. B-3, Direct Shear
Test Results, and in Table No. B-3, Direct Shear Test Results, in Appendix B,
Laboratory Testing Program.

[
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6.0 SEISMIC ACCELERATIONS

6.1  Seismic Design Criteria

Based on the 1996 Caltrans Seismic Hazard Map (CSHM), the controlling fault is the
San Jacinto Fault (strike-slip) located about 0.2 km (1.2 miles) northeast of the project
site. This fault is capable of generating a maximum credible earthquake (MCE) of 7.5,
which could result in a peak bedrock acceleration (PBA) of about 0.6g. This value
should be used for bridge design.

6.2  Acceleration Response Spectra

The subsurface conditions at the site can be classified as Soil Profile Type D in
accordance with Caltrans Table B.1. The Acceleration Response Spectra (ARS) curve
using the above acceleration and soil profile and as shown on Caltrans Figure B.8 is
presented in Figure No. 3, Design Response Spectral Acceleration.

7.0 - EARTHWORKI/SITE GRADING RECOMMENDATIONS

7.1 General

Prior to the start of construction, all existing underground utilities should be located
within project site. Such utilities should either be protected in-place or removed and
replaced during construction as required by the project specifications.

Deleterious material, including organics, and debris generated during excavation should
not be placed as backfill.

Converse Consultants should provide continuous observation and testing services
during subgrade preparation and structural backfill in order to ensure compliance with
the design concepts, specifications and earthwork recommendations presented in this
report and to allow revision in the event subsurface conditions differ from those
anticipated. : -

To reduce differential settlement, variations in the soil type, degree of compaction and
thickness of the compacted fill placed underneath the foundations should be minimal.

Any import fill should be tested and approved by Converse prior to delivery to the site.

7.2 Subgrade Preparation

We recommend that at least the upper twelve (12) inches of subgrade soils underneath
the abutment wall foundations should be comprised of well-drained granular soils or
crushed aggregate satisfying the following criteria;

(7>
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e Maximum size < 1.5 inches
 Percent passing U.S. #200 sieve < 12 percent
e Sand equivalent > 30 '

At the bottom of the excavation for abutment wall foundations, over-sized rocks may be
encountered. The over-sized rocks should be removed since the subgrade materials
under the foundations should be uniform and non-yielding. To obtain a uniform subgrade,
soils should be well mixed and uniformly compacted. The subgrade soils should be non-
expansive and well drained. The majority of the near-surface site soils are fine- to
coarse-grained and considered to be free draining.

Based upon the laboratory testing, the majority of the site soils should satisfy the above
criteria. “

7.3 Temporary Sloped Excavations

Based on the materials encountered in the borings, sloped temporary excavations may
be constructed according to the slope ratios presented in the following table. Temporary
cuts encountering loose fill, or loose and dry sand, may have to be constructed at a flatter
gradient than presented in the following table.
orary E

Table No. 1, Slope Ratios fo'r Temp

0-4
. 4-20 2:1

*Slope ratio assumed to be uniform from top to toe of siope.

Surfaces exposed in slope excavations should be kept moist but not saturated to retard
raveling and sloughing during construction. Adequate provisions should be made to
protect the slopes from erosion during periods of rainfall. Surcharge loads, including
construction, should not be placed within five (5) feet of the unsupported trench edge.
The above maximum slopes are based ‘on a maximum height of six (6) feet of stockpiled
soils placed at least five (5) feet from the trench edge.

All applicable requirements of the California Construction and General Industry. Safety
Orders, the Occupational Safety and Health Act of 1987 and current amendments, and
the Construction Safety Act, should be followed. The soils exposed should be observed
during excavation by a Converse representative. Modifications of slope ratios for
temporary cuts may be required if potentially unstable soil conditions are encountered.
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7.4 Abutment Wall Backfill

The backfill soils placed behind the abutment walls should be free draining, granular,

have an Expansion Index of less than 20, and have no more fines than 10 percent
passing the #200 sieve.

Adequate provisions to drain the retained earth must be included in the design and
construction of the abutment walls. Drainage may be provided by a 4-inch diameter
perforated drainpipe installed in the middle of a 12-inch wide by 12-inch high zone of
open-graded gravel encased by a layer of a non-woven geotextile filter fabric such as
Mirafi 140N or equivalent. An alternative to the pipe and gravel drain would be a layer of
composite drain material such as Miradrain.

We recommend waterproofing the interior abutment walls.

All wall backfill should be compacted to at least 90 percent of the ASTM Standard D1557
laboratory maximum density. The upper 12 inches of subgrade materials beneath
asphalt concrete pavement and aggregate base should be compacted to a minimum of
95 percent of the maximum laboratory dry density. Backfill operations should be
performed as specified in Appendix C, Earthwork Specifications. Care should be taken
not to damage abutment walls during the backfill operations. Concrete should attain the
design (28-day) strength prior to placement of large quantities of backfill. Final adjacent

surface grades should be sloped at a gradient such that surface water drains away from
the abutment walls. : :

8.0 BRIDGE FOUNDATIONIABUTMENT WALL DESIGN RECOMMENDATIONS

8.1 General

The bearing pressures and lateral resistances should be re-evaluated at the completion
of grading. The recommendations may be changed based on testing and evaluation of

the soil conditions under the proposed foundation levels after the completion of
excavations. ' '

The design recommendations provided in this section are based on the assumption that
in preparing the site, the above earthwork recommendations will be implemented.

8.2 Lateral Earth Pressures
: 8.2.1 Active Pressure

The earth pressure behind any abutment wall depends primarily on the allowable wall
movement, type of backfill materials, backfill slopes, wall inclination, surcharges, and any
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