
1 

INFORMATION HANDOUT 
For Contract No. 11-288814 

At 11-SD-11,125,905-variable 
 

Identified by 

Project ID 1113000167 
 

PERMITS 
United States Fish and Wildlife Service Biological Opinion, dated July 12, 2004 

 

MATERIALS INFORMATION 
1. Preliminary Foundation Report for Otay Mesa Road Undercrossing, Caltrans Bridge Nos 571202R/L, 

State Route 125, Kilometer Post 1.09, San Diego County, California, dated September 27, 2007 
2. Hazardous Materials Review, dated August 28, 2013 
3. Laboratory Test Result Report, dated November 22, 2013 
4. Letter from Otay Water District, dated July 23, 2014 
5. Foundation Report for Otay Mesa Road Undercrossing, dated December 19, 2013 
6. Materials Information Brochure, dated December 20, 2013 
7. Geotechnical Deisgn Report for State Route 905/State Route 125 Northbound Connectors Project, dated 

February 04, 2014 
8. Underground Classification, No. C122-073-14T, dated April 8, 2014 
9. Geotechnical Design Report for State Route 11/125/905 NB Connectors Project Addendum, dated July 

18, 2014 
10. Optional Imported Borrow Site Exhibit 

 

ELECTRONIC FILES 
1. The horizontal geometric alignment files in a CAiCE format 
2. The vertical geometric alignment files in a CAiCE format  
3. Cross Sections in a 2D DGN and PDF Format 





















































































































PRELIMINARY FOUNDATION REPORT 
OTAY MESA ROAD UNDERCROSSING, 
CALTRANS BRIDGE NOS. 571202R/L 

STATE ROUTE 125 - KILOMETER POST 1.09, 
SAN DIEGO COUNTY, CALIFORNIA 

Prepared For 

PARSONS 
110 West "A" Street, Suite 1050 

San Diego, California 92101 

Project No. 600158-905 

September 27, 2007 



Leighton Consulting, Inc. 
A L E I G H T O N  G R O U P  C O M P A N Y  

Attention: 

Subject: 

September 27,2007 

Project No. 6001 58-905 

Parsons 
1 10 West " A  Street, Suite 1050 
San Diego, California 92 10 1 

Ms. Marie Santos, PE 

Preliminary Foundation Report, Otay Mesa Road Undercrossing, Caltrans Bridge 
Nos. 571202RL State Route 125 - Kilometer Post 1.09, San Diego County, 
California 

In accordance with your request and authorization, we have conducted a preliminary foundation 
study for the proposed Otay Mesa Road Undercrossing located in southwestern San Diego 
County. The bridge project is to consist of two bridge structures associated with the SR-125 Otay 
Mesa Road Undercrossing located approximately 1.3 kilometers (km) east of the La Media Road. 
The accompanying report presents a summary of our preliminary study and provides preliminary 
geotechnical conclusions and recommendations relative to the proposed bridge project. 

If you have any questions regarding our report, please do not hesitate to contact this office. We 
appreciate this opportunity to be of service. 

Respectfully submitted, 

LEIGHTON CONSULTING, INC. 

Robert C. Stroh, CEG 2099 
Senior Project Geologist 

RCSISAClj ss 

Distribution: (5) Addressee 

3934 Murphy Canyon Road, Suite B205 San Diego, CA92123-4425 
858.569.6914 rn Fax 858.292.0771 www.leightonconsulting.com 



TABLE OF CONTENTS 

Section 

1.0 INTRODUCTION .................................................................................................. I 

2.0 SUBSURFACE EXPLORATION AND LABORATORY TESTING ................................. 2 

................................................................ 3.0 SITE AND SUBSURFACE CONDIllONS 4 

................................................................................... 3.1 REGIONAL GEOLOGIC S ~ N G  4 
........................................................................................... 3.2 SITE-SPECIFIC GEOLOGY 4 

................................................................................... 3.2.1 Undocumented Fill (Afu) 4 
3.2.2 Documented Fill (Afd) .............................................. ...................................... 5 
3.2.3 Topsoil (unmapped) .......................................................................................... 5 
3.2.4 Otay Formation (To) ......................................................................................... 5 

............................................................................................ 3.3 GEOLOGIC STRUCTURE -6 
..................................................................................................... 3.4 GROUND WATER 6 

......................................................... 3.5 ENGINEERING CHARACTERI~CS OF ON-SITE SOILS 6 
......................................................................................... 3.5.1 Expansion Potential 6 

............................................................................................... 3.5.2 Soil Corrosivity 7 
................................................................................. 3.5.3 Excavation Characteristics 8 

3.5.4 Scour ............................................................................................................ 8 

4.0 SEISMICITY AND GEOLOGIC HAZARDS .............................................................. 9 

........................................................................................ 4.1 FAULTING AND SEISMICITY 9 
......................... .... 4.1.1 Shallow Ground Rupture ... ; ............................................. 9 

4.1.2 Liquefaction ......................... ... .................................................................... 9 
....................................................................... 4.1.3 Earthquake-Induced Settlement 10 

.................................................................................. 4.1.4 Seismic Slope Instability 10 
................................................................................................ 4.1.5 Lateral Spread 10 

..................................................................................... 4.1.6 Tsunamis and Seiches 10 
4.2 LANDSLIDES ...................................................................................................... 11 

.................................................................................................... 4.3 FLOOD HAZARD 11 

5.0 PRELIMINARY FOUNDATION RECOMMENDATIONS ......................................... 12 

............................................................................ 5.1 SEISMIC DESIGN CONSIDERATIONS 12 
............................................................................ 5.1.1 Peak Bedrock Acceleration 12 

...................................... 5.1.2 Acceleration Response Spectra Curve .. .................. 12 
.......................................................................... 5.2 GENERAL FOUNDATION COND~ONS 13 

5.2.1 Anticipated Foundation Type ........................................................................... 13 
.............................. ................................. 5.2.2 Foundation Subgrade Preparation .. 13 

w 
Leighton 



TABLE OF CONTENTS (Continued) 

Section 

5.2.3 Allowable Net Footing Bearing Presshe ........................................................... 14 
5.2.4 Settlement ..................................................................................................... 15 

6.0 LIMITATIONS .................................................................................................... 16 

TABLE 1 - CORROSION TEST RESULTS - PAGE 7 
TABLE 2 - SPREAD FOOTING BEARING CAPACITY- PAGE 15 

FIGURE 1 - SrrE LOCATION MAP - REAR OF TEXT 
FIGURE 2 - GEOTECHNICAL EXPLORATION MAP - REAR OF T m  
FIGURE 3 - GENERAL PLAN - REAR OF TEXT 
FIGURE 4 - CALTRANS DESIGN ARS SPECTRUM - REAR OF TEXT 

APPENDIX A - REFERENCES 
APPENDIX B - BORING LOGS 
APPENDIX C - PREVIOUS STUDIES 

-b 
Leighton 



The purpose of our 'preliminary foundation report is to provide a preliminary evaluation of 
geotechnical site conditions and to provide preliminary recommendations for design of the 
proposed Otay Mesa Road Undercrossing bridge structures. The scope of ow investigation 
included review of infbrmation for nearby sites, limited field investigation, and preparing this 
geotechnical report for the bridge. This report was prepared in accordance with the current 
Caltrans Guidelines for Structures Foundation Reports, Version 2.0, dated March 2006. 

Proiect Location 

The project is located in southwestern San Diego County 2.3 kilometers (km) north of the 
U.S. border with Mexico and approximately 1.3 krn east of the La Media Road. The 
bridge structures are part of the Connector between the SR-125 Toll Road and the future 
SR-905. The overall project alignment and specific project location are depicted on 
Figure 1. 

Proied Description 

Specifically, the bridge project consists of two similar bridge structures, one Northbound 
(Right) and one Southbound (Left). Each structure will consist of a two span, cast-in- 
place prestressed concrete box-girder structure. Based on our review of the Bridge Site 
Data Submittal (BSDS) dated July 23, 2007, for the Otay Mesa Road Undercrossing, by 
Parsons, the bridge lengths are approyimately 75 meters (m) for both the Right and Left 
bridges. Span lengths range from approximately 31 m to 44 m. Each bridge deck 
measures approximately 12.6 m wide with a clear space between bridges of 
approximately 22 m. Existing grades in the area range between elevation 157 m on the 
south side (Abutments 1R and 1L) and elevation 161 m on the north side (Abutments 3R 
and 3L). The bridge alignments as described above are depicted on Figure 2. 
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2.0 SUBSURFACE EXPLORATION AND LABORATORY TESTING 

Subsurface Ex~loration 

Our subsurface investigation consisted of the excavation of five small-diameter hollow- 
stem auger (HSA) exploratory borings. An additional sixth HSA boring is to be 
performed at a later date at Bent 2L where current access conflicts exist. The purpose of 
these explorations was to evaluate the engineering characteristics of the onsite soils with 
regard to the proposed bridge structure. The borings allowed evaluation of the onsite 
soils, including those likely to be encountered at and below the proposed foundation 
elevations and provided samples for laboratory testing. The boring logs are presented in 
Appendix B. 

The exploratory soil borings were excavated to depths ranging from 12.5 m to 24.5 m 
below ground surface (bgs). The soil borings are designated B-1 (Abutment 3L), B-2 
(Abutment 3R), B-3 (Bent 2R), B-4 (Abutment lL), and B-5 (Abutment 1R) and were 
drilled and sampled on July 27, 30, 31, 26, and July 27, 2007, respectively. Rick 
Engineering surveyed the proposed boring locations based on the locations provided in 
our work plan dated July 3, 2007, prior to our drilling the locations. Final borehole 
locations are presented on Figure 2. Tri-County Drilling of San Diego, California 
provided the drilling rig and performed the soil boring work under subcontract to 
Leighton Consulting. Fieldwork was coordinated and directed by Leighton Consulting. 

Each soil boring was advanced using a CME 75 drill rig with 200 mm diameter hollow 
stem augers. Our field geologist maintained a log of each soil boring, visually classified 
soils encountered according to the Unified Soil Classification System (ASTM D 2488), 
and obtained samples of the su6surface materials. Ground water was observed and 
measured in the soil borings. While local perched zones were noted, the regional ground 
water table was not encountered. Soil borings were backfilled with bentonite-cement 
grout. 

Soil samples were generally obtained from the borings at 1.5 m intervals using either a 
SPT sampler (51 mm O.D. and 35 mm 1.D) or a California sampler (76 rnm 0.D and 61 
mm I.D.) with 150 mrn long sample tubes. The samplers were driven into the subsurface 
materials with an automatic trip hammer (63.5 kg hammer dropping 760 mm). Blow 
counts were recorded at 150 mm intervals for each sample, except where sampler refusal 
was encountered at a lesser increment (greater than 50 blows per 150 mm). 

The blow counts recorded on the boring logs represent the raw field data and have not 
been corrected for the effects of overburden pressure, rod effects, borehole diameter, 
variation in sampler size, or hammer energy correction. Soil samples obtained from the 
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borings were packaged and sealed in the field to reduce moisture loss and disturbance, 
and returned to our San Diego laboratory for further testing. 

2.2 Previous Studies 

One soil boring and three test pit excavations were previously performed at this site. The 
soil boring was performed for a report entitled "State Route 125 Toll Road Stations 
27+00 to 168+30, San Diego County, California, Phase 1 Preliminary Geotechnical 
Design Report and Phase 1 Preliminary Bridge Foundation Reports," prepared by Ninyo 
and Moore and dated September 17, 1999. The boring is designated as B-1 and is shown 
on Figure 2. It was drilled to 20 meters with a CME 750. The three test pits were 
excavated for a report titled "Geotechnical Design Report State Route 125 South Toll 
Road Segment 1AlK.P. 2.7 To 8.2 San Diego, California, May 2005," prepared by Ninyo 
and Moore and dated May 16, 2005. The test pits are designated TP-136, TP-137, and 
TP-138. All three test pits were excavated with a Cat 41 6C Backhoe. The total depth of 
the excavation on TP-136 is 1.4 meters, the total depth of the excavation on TP-137 is 1.5 
meters, and the total depth of the excavation on TP-138 is 0.9 meters. Previous boring 
and test pit logs are provided in Appendix C. 
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3.0 SITE AND SUBSURFACE CONDITIONS 

3.1 Regional Geoloclic Setting 

The subject site is located in the coastal section of the Peninsular Range Province, a 
geomorphic province with a long and active geologic history throughout Southern 
California. Throughout the last 54 million years, the area known as the "San Diego 
Embayment" has undergone several episodes of marine inundation and subsequent 
marine regression, resulting in the deposition of a thick sequence of marine and 
nonrnarine sedimentary rocks on the basement complex. Together the Santiago Peak 
Volcanics and the granitics of the Southern California batholith make up the basement 
complex that these units are deposited onto (Kennedy, 1975). 

Gradual emergence of the region from the sea occurred in Pleistocene time, and numerous 
wave-cut platforms, most of which were covered by relatively thin marine and nonmarine 
terrace deposits, formed as the sea receded from the land. Accelerated fluvial erosion 
during periods of heavy rainfall, coupled with the lowering of the base sea level during 
Quaternary time, resulted in the rolling hills, mesas, and deeply incised canyons which 
characterize the landforms we see in the general site area today. Specifically, the site is 
located within the southeast portion of the San Diego Embayrnent in an area characterized 
by the presence of terraced coastal sedimentary formations of Quaternary to Tertiary age. 

3.2 Site-Specific Geology 

Based on our subsurface exploration, and review of pertinent geologic literature and 
maps, the primary bedrock unit at the site is Tertiary-age Otay Formation, which is 
generally overlain by surficial units consisting of topsoil and both documented (part of 
SR-905 grading operations) and undocumented fills. The approximate areal extent of the 
geologic units encountered during our exploration are depicted on Figure 2. A brief 
description of the geologic units encountered on the site is presented below. 

3.2.1 Undocumented Fill (Afu) 

Based on mapping performed at the site during our geologic reconnaissance, 
localized areas of undocumented fill (less than 0.5 m in thickness) exist across the 
project area. The fills appear associated with the minor grading of the site 
associated with the current roadways (Otay Mesa Road and SR-905). It is noted 
that deeper undocumented fills associated with utility trenches or other 
underground improvements are present at the bridge site. Based on our 
observations, undocumented fill materials generally consisted of dark brown 
clayey sands and sandy clays with scattered rock fragments. We estimate that 
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undocumented fill thicknesses range up to approximately 0.5 m locally and 
potentially up to 3.0 m in the vicinity of Bent 2R, where existing underground 
utilities are located. In their current condition, these materials are not suitable for 
the support of structural improvements. 

3.2.2 Documented Fill (Afd) 

Based on mapping performed at the site during our geologic reconnaissance, areas 
of documented fill exist to the north and south of the proposed bridge structures. 
The fills are associated with grading for the on-going roadway construction of the 
SR-125 Toll Road and stockpile activities for the SR-905. Based on our 
observations the fill materials generally consisted of light brown to brown clayey 
sands and sandy clays. 

A layer of topsoil mantles, @e site area. As encountered in our exploratory 
borings, the topsoil generally consists of brown to dark brown, dry to moist, stiff 
to hard, locally porous, sandy silty clay with a trace of scattered fine gravel. As 
encountered in our exploration borings the topsoil reached a maximum thickness 
of approximately 1.5 m along the southeastern portion of the site (Abutment 1R). 
As encountered the topsoil was generally dense desiccated with abundant rootlets. 
Therefore, in their current condition, the topsoil materials are not suitable for the 
support of structural improvements. 

3.2.4 Otav Formation (To) 

The entire site is underlain at depth by bedrock material consisting of Tertiary- 
aged Otay Formation. This unit was encountered in each of the exploration 
borings below the surficial materials to the total depth explored (maximum 24.7 
m). During our drilling exploration, this material generally excavated to light 
brown to brown, moist, silty fine sand. Where undisturbed, these materials can be 
classified as a "soft-rock" and are essentially intermediate in physical strength 
between soil and rock. For the purpose of physical description, we have utilized 
soil descriptions modified with "stone" to characterize the relatively higher 
strength of the unit relative to the soil counterpart. 
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3.3 Geoloqic Structure 

Based on our review of available literature (Appendix A) and our preliminary site 
investigation, the underlying geologic unit (Otay Formation) contains generally flat-lying 
bedding. It should be noted however, that locally, portions of the Otay Formation have been 
observed to contain bentonite clay seams of various strengths and thicknesses. Although 
these seams may not be oriented in a structurally adverse direction, potential increased 
loading overlying the seams could result in gross instability. Therefore, where large 
surcharges are placed on existing grades the presence of clay seams should be addressed 
regarding gross stability. To address the above potential regarding gross stability and the 
presence of clay seams, Boring B-6 is proposed to be completed for the Otay Mesa Road 
UC Final Foundation Report. Boring B-6 will be a "soil core" in the upper portions of the 
Otay Formation which will provide a continuous sample for the visual evaluation of 
potential clay seams. 

3.4 Ground Water 

Ground water was encountered. underlying the site at depths ranging between 
approximately 6.1 and 10.7 m below the existing ground surface (i.e., elevation 1.54.5 m 
and 148.3 above mean sea level). Based on site topography, surface water likely drains as 
sheet flow across the site during rainy periods in a southerly direction. Ground water 
levels may fluctuate during periods of precipitation. Nevertheless, based on the above 
information, we do not anticipate ground water will be a constraint to the construction of 
the structure. 

3.5 Enaineerinq Characteristics of On-site Soils 

Based on the results of our laboratory testing of representative on-site soils, and our 
professional experience on adjacent sites with similar soils, the engineering 
characteristics of the on-site soils are discussed below. 

3.5.1 Ex~ansion Potential 

Topsoil across the site is observed to have large desiccation cracks, which are a 
common indicator or expansive soil movement. In addition, previously completed 
grading in the site vicinity indicates that topsoil in the area have high to very high 
expansion potential. Regarding the underlying bedrock units of the Otay 
Formation, past experience indicates that much of the clay component of the Otay 
Formation is expansive. In addition, interbeds of waxy pink bentonite are 
generally considered common within the Otay Formation. 'Therefore, the 
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expansion potential of the claystone portions of the Otay Formation are 
anticipated to be high and locally range up to very high. The granular portions of 
the Otay Formation are anticipated to range fiom low to medium expansion 
potential. 

3.5.2 Soil Corrosivity 

Table 1 below presents soil corrosion tests results from samples collected in 
borings at the site. 

Table 1 
Corrosion Test Results 

Sample 
Minimum Soluble Chloride 

Location 
Depth (m) pH Resistivity Sulfate Content 

(ohm-cm) ( P P ~ )  ( P P ~ )  

Boring B-1 0.3 to 1.5 7.9 1850 600 1980 

Boring B-1 10.7 to 11.0 7.9 1507 4 5 0  642 
--7 

- - 

Boring B-2 24.4-24.5 8.2 2672 150 647 

Boring B-4 0.3 to 1.5 7.9 2603 180 120 

Caltrans currently considers a site to be corrosive to foundation elements if one or 
more of the following conditions exist: chloride concentration is greater than or 
equal to 500 ppm, sulfate concentration is greater than or equal to 2000 ppm, or 
the pH is 5.5 or less. ~ a s e d  on initial test results, the site is considered corrosive. 
Structural corrosion mitigation measures are provided in Article 8.22 of the 
Bridge Design Specifications. 

Proposed reinforced concrete structures should conform to Caltrans Standards 
(reinforced concrete footings and piles). Concrete in contact with the ground 
should be batched using cement in accordance with the Caltrans Standard 
Specifications. Adequate concrete cover over reinforcing steel should be provided 
in accordance with good construction practices and Caltrans design standards. 
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3.5.3 Excavation Characteristics 

The site is underlain by clay and sand to silty sandstones and claystones. It is 
anticipated these on-site materials can be excavated with conventional heavy-duty 
construction equipment. 

3.5.4 Scour 

The bridge foundations will not be constructed on an existing waterway, therefore 
scour potential at the site is considered nil. 
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SEISMICITY AND GEOLOGIC HAZARDS 

4.1 Faultincl and Seismicity 

A review of available geologic literature pertaining to the site indicates that there are no 
known active regional faults that transect or project toward the subject site (Appendix A). 
The nearest known active regional fault is the Rose Canyon fa& located approximately 
1 1.6 km west of the site (Mualchin, 1996). 

The closest fault to the site location is the La Nacion fault (Kennedy and Tan, 1977). The La , 
Nacion fault extends south from near Mission Valley across the international border with' 
Mexico. It consists of a broad zone of several fault segments over 1.5 km wide in the region 
of Chula Vista. The closest fault segment is located approximately 8.3 km west of the site 
(Trieman, 1993). The La Nacion Fault is not known to offset Holocene material and 
therefore has been classified as potentially active. The La Nacion Fault is not included as an 
active fault on the 1996 Caltrans Seismic Hazard Map. 

4.1.1 Shallow Ground Ru~ture 

No active or potentially faults are mapped crossing the site and the site is not 
located within a mapped Alquist-Priolo Earthquake Fault Zone. The nearest 
mapped segment of the Rose Canyon Fault extends to within approximately 
11.6 km west of the site. Cracking due to shaking from distant seismic events is 
not considered a significant hazard, although it is possible at any site in southern 
California. 

4.1.2 Liquefaction 

Liquefaction of soils can be caused by strong vibratory motion due to earthquakes. 
Both research and historical data indicate that loose, saturated, granular soils are 
susceptible to liquefaction and dynamic settlement. Liquefaction is typified by a 
reduction in of shear strength in the affected soil layer. Liquefaction may be 
manifested by excessive settlement, sand boils, and bearing failure. 

Subsurface data underlying the site for the Otay Formation indicated dense 
granular to moderately indurated fine-grained soils, which correspond to Soil 
Profile Type C per Table B. 1,2006 Caltrans Seismic Design Criteria. Type C soil 
is characterized by very dense soil and soft rock with shear wave velocity of 
360m/s < v ,5 760m/s, standard penetration resistance N>50, or undrained shear 
strength S, 2 100kPa. Due to its density, Type C soil is not considered liquefiable. 
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4.1.3 Earthquake-Induced Settlement 

Granular soils tend to densifj when subjected to shear strains induced by ground 
shaking during earthquakes. Simplified methods were proposed by Tokimatsu and 
Seed (1987) and Ishihara and Yoshimine (1992) involving SPT N-values used to 
estimate earthquake-induced soil settlement. 

Due to low susceptibility of the site to liquefaction, the potential for earthquake- 
induced settlements is considered to be low during strong ground shaking. 
Earthquake-induced settlements tend to be most damaging when differential 
settlements result. Earthquake-induced total and differential settlement are 
expected to be negligible. 

4.1.4 Seismic Slope Instabilitv 

Slope-instability, in the form of landslides and mudslides, is a potential adverse 
impact associated with seismic shaking. The proposed 1:2 (vertica1:horizontal) 
fill-over-cut slope at the north abutments, if properly constructed in accordance 
with Caltrans Standard Specifications, are anticipated to be stable under seismic 
shaking. 

4.1.5 Lateral Spread 

Empirical relationships have been derived by Youd and others (Youd, 1993; 
Bartlett and Youd, 1995; 'and ~ o u d  et. al., 1999) to estimate the magnitude of 
lateral spread due to liquefaction. These relationships include parameters such as 
earthquake magnitude, distance of the earthquake fiom the site, slope height and 
angle, the thickness of liquefiable soil, and gradation characteristics of the soil. 

The susceptibility to earthquake-induced lateral spread is considered to be low for 
the site because of the low susceptibility to liquefaction. 

4.1.6 Tsunamis and Seiches 

Based on the distance between the site and large, open bodies of water, barriers 
between the site and the open ocean, and the elevation of the site with respect to 
sea level, the possibility of seiches andlor tsunamis is considered to be nil. 



4.2 Landslides 

No landslides or indications of deep-seated landsliding were noted at the site during our 
field exploration or our review of available geologic literature, topographic maps, and 
stereoscopic aerial photographs (Appendix A). A geologic map covering the subject area, 
and our field study, indicate that the site is generally underlain by favorable oriented 
geologic structure, such as topsoil and generally massive Otay Formation. In addition, a 
lack of topographic expression across the site does not support the potential for 
landsliding. Therefore, the potential for significant landslides or large-scale slope 
instability at the site is considered nil. 

4.3 Flood Hazard 

According to a Federal Emergency Management Agency (FEMA) flood insurance rate 
map (FEMA, 1997), the site is not located within a flood zone. In addition, based on our 
review of dam inundation and topographic maps, the site is not located within a dam 
inundation zone. 
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5.0 PRELIMINARY FOUNDATION RECOMMENDATIONS 

5.1 Seismic Desi~n Considerations 

The proposed bridge is located within the seismically active region of southern California 
and should be designed in accordance with current Caltrans Seismic Design Criteria (June, 
2006). Our preliminary recommendations for seismic design of the bridge are described in 
the following sections. 

5.1 .I Peak Bedrock Acceleration 

The dominant active seismic source for the project is the Rose Canyon Fault, which 
is located approximately 1 1.6 km west of the site. This fault is mapped by Caltrans 
as the Newport Inglewood-Rose Canyon Fault-East, or NIE (Mualchin, 1996). The 
NIE fault is capable of producing a Maximum Credible Earthquake (MCE) with a 
moment magnitude Mw of 7.0 (Mualchin, 1996). The site lies between the 0.3g and 
0.4g contours of the Caltrans 1996 Seismic Hazards Map. To verify the 
appropriateness of the mapped values, a check was performed using that attenuation 
relationship of Sadigh et (1997) using a Mw of 7.2 as identified as the maximum 
magnitude by the California Geologic Survey (CGS, 2003). That calculation 
indicated a peak bedrock acceleration of 0.36g (Figure 4). We recommend using a 
design bedrock acceleration of 0.4g for evaluating the seismic response of the 
bridge. 

5.1.2 Acceleration Res~onse ~D'ectra 'curve 

Based on our subsurface exploration and experience regarding the Otay Formation 
at adjacent sites, the formational soils (Otay Formation) below the site are classified 
as Type C, very dense soiVsofl rock. Our classification is based on average standard 
penetration "N-Values" greater than 50 blows/300 rnm, undrained strengths greater 
than 100 kPa, and our field observations. Therefore, we recommend using soil 
profile Type C, Magnitude Group 7.25k0.25, and a peak bedrock acceleration of 
0.4g to determine the appropriate 5% damped acceleration response spectra (ARS) 
curve for seismic design. 

Because the site is within 15 kilometers of an active fault, the standard ARS curve 
should be modified to account for near-source effects in accordance with Caltrans 
criteria. The recommended modifications, as referenced to the bridge period (T) are 
as follows: 
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Spectral acceleration magnification is not required for T 5 0.5 second. 
Increase the spectral accelerations for T 2 1.0 second by 20 percent. 
Linear interpolate spectral accelerations for 0.5 F T _< 1 .O. 

The adjusted ARS curve for periods of 0 to 4 seconds is shown on Figure 4. 

5.2 General Foundation Conditions 

Based on our field exploration and a review of the available geologic data, the existing 
subsurface conditions at the bridge site appear to consist primarily of Otay Formation (To), 
overlain by shallow layers (less than 1.5 m) of topsoil and fill. Topsoils and fills are likely to 
be very clayey and highly expansive, while the Otay Formation consists of dense granular 
soils having a low to medium expansion potential. Locally deeper fill associated with 
underground utilities at the site is expected. Approximately 9 to 10 m of new fill will be 
placed at the bridge abutments. 

From a foundation standpoint, the Otay Formation will provide good bearing support for the 
planned bridge foundations. These materials -will also provide a relatively incompressible 
foundation for the proposed abutment fills. 

5.2.1 Anticipated Foundation Tvoe 

We anticipate that Abutments 1 and 3, and Bent 2 will be supported on spread 
footings. Depending on construction sequencing, the spread footings will be 
founded on competent 0taj ~omiation (To), or compacted engineered fill. Although 
individual footings may be supported on formation or on engineered fill, transitions 
from formation to fill beneath individual footings are to be avoided. 

CIDH Piles (minimum 600 mrn diameter) may be considered for support of the 
proposed bridge foundations, but shallow foundations are considered more 
appropriate considering the relatively shallow depth to formation and lighter 
structural loads. Driven piles are not considered feasible due to the dense to 
indurated state of the underlying Formation. 

5.2.2 Foundation Subclrade Preparation 

As previously mentioned, to reach competent bearing strata, remedial removals of 
topsoil and undocumented fill will be required. Where footings are founded in Otay 
Formation, removals of the overlying topsoil and fill materials will be required. In 
addition, the upper portions of the Otay Formation will also need to be removed to 
competent unweathered materials. We anticipate that topsoil and fill removals will 
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range up to approximately 1.5 m in depth fiom original grade and locally up to 3 m 
at the locations of underground utilities. Removals within the Otay Formation will 
range up to approximately 1.5 m in depth to reach competent materials. 

Should footings at the abutments be founded in compacted engineered fill, existing 
topsoils, fill soils and weathered formation in that area must be removed to 
competent Otay Formation prior to placement of the engineered fill. Where the 
footings will be founded in undisturbed sedimentary formational materials (Otay 
Formation), the subgrade preparation should consist of the removal o f d l  loose soil 
and debris. 

All footing excavations are recommended to be observed by a qualified geotechnical 
engineer or engineering geologist prior to placing reinforcing steel or concrete. For 
rough excavated surfaces, a lean concrete leveling pad may be poured prior to 
placing reinforcing steel or structwal concrete to facilitate construction, and to 
reduce the potential for wetting and saturation of the underlying subgrade during 
wet weather. Footings should not span a cut-fill transition fiom formational material 
to engineered fill. Should such a condition occur, the footing excavation is 
recommended to be deepened, as necessary, such that the footing is supported 
entirely on undisturbed sedimentary formational materials (Otay Formation), as 
verified by the project geotechnical engineer or engineering geologist. 

5.2.3 Allowable Footing Bearing Pressure 

For preliminary design, spread footings may be designed using the net allowable 
bearing capacities provided. in Table 2. For preliminary load factor design, nominal 
resistance may be taken as 3 times the allowable bearing capacity (Caltrans Memo 
to Designers 4-1). 

-w 
Leighton 



11 Table 2 11 
11 Spread Footing Bearing Capacity 11 

11 Granular Im~ort Base Materials I 285 11 

Foundation Subgrade Material 

11 Otay Formation I 335 11 

Allowable Bearing 
Capacity (@a) 

5.2.4 Settlement 

To mitigate the potential for settlement, the preliminary bearing pressures assume 
that granular base materials will be utilized as structural fill beneath the proposed 
abutment and bent foundations, or that the footings will be deepened to bear on 
formational materials. Where foundations are placed on fill, the fill prism should 
extend down to competent formation at an inclination of 1V: 1H from an offset 1 
meter from the bottom of the proposed foundations, including abutment wing walls. 
Based on our preliminary settlement analyses, we estimate the total elastic 
settlement for the spread footings will be less than 25 rnm, and differential 
settlement between support. locations will be less than 13 rnrn. 

Leighton 



6.0 LIMITATIONS 

The recommendations contained in this report are based on preliminary project information 
regarding structure type, location, and design loads that have been provided by Parsons. 
Conceptual changes made during final project design, should be reviewed by Leighton 
Consulting, Inc. during Foundation Report preparation to determine if these foundation 
recommendations are still applicable. Any questions regarding the contents of this report should 
be directed to the attention of Sean Colorado, GE, (858) 300-.8490 or ~ o b e r t  Stroh, CEG, (858) 
300-4090 of Leighton Consulting, Inc. 

Please also note that our evaluation was limited to assessment of the preliminary geotechnical 
aspects of the project, and did not include evaluation of structural issues, environmental 
concerns, or the presence of hazardous materials. 

-b 
Leighton 
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GEOTECHNICAL BORING LOG KEY 
Date Sheet 1 of 1 
Project KEY TO BORING LOG GRAPHICS Project No. - 
Drilling Co. Type of Rig 
Hole Diameter Drive Weight Drop - 
Borehole Elevation(m) Location 

DESCRIPTION 

Ground water encountered at time of drilling 

Modified California Sampler (3" O.D., 2.5 I.D.) 

Shelby Tube Sampler (3" O.D.) 

Standard Penetration Test SPT (Sampler (2" O.D., 1.4" LD.) 

G GRABSAMPLE 
SH SHELBY TUBE 

LEIGHTON 



GEOTECHNICAL BORING LOG B-l 

SAMPLE TYPES: TYPE OF TESTS: 
S SPLITSPOON G GRABSAMPLE DS DIRECT SHEAR H HYDROMETER 
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY HC HYDRO COLLAPSE 
B BULKSAMPLE CN CONSOLIDATION TR TRlAXl 



GEOTECHNICAL BORING LOG B-I 
Date 7-27-07 Sheet 2 of 2 
Project SR1251905 Interchange Project No. 6001 58-905 
Drilling Co. Tri County Drilling Type of Rig CME-75 
Hole Diameter 0.20m Drive Weight 63.5 kg Drop 0.76 m 
Borehole Elevation(m) 1Fi0.5 Location Station 27+52/17rn left of B-Line 

E >, tn 
r 0 tn 0 E Z  as ui- DESCRIPTION u 

Q, 
tn 

O L  
3Q) 5 %  E -u 

0 W - L j .  ZrI? 
Q) 0 = *  a c  

9% "0 3 = cz 2 g .f$ GO. \C 

c" 
01 q 2 O E  -V) 

0 

lii v, 5 2. n; 22 Logged By BJO Q, O n  Q m Sampled By BJO c" 

@ 10.7111: Li t brown and pinkish ay brown, silty 
CLAYST@!?$, slightly moist, sti%tivery stiR thinly bedded 
and somewhat ISSI e; blocky weathered texture, otherwise tight; 
waxy with low to medium plasticity; siltier upper sample 

S SPLITSPOON G GRABSAMPLE DS DIRECT SHEAR H HYDROMETER 

LEIGHTON 



13 GEOTECHNICAL BORING LOG B-2 

G GRABSAMPLE AT ATTERBURG LIMITS 
SH SHELBY TUBE SE El EXPANSION INDEX 

RV R-VALUE 



GEOTECHNICAL BORING LOG B-2 

G GRABSAMPLE 
SH SHELBY TUBE 



d GEOTECHNICAL BORING LOG 9-2 

TYPE OF TESTS: 
G GRABSAMPLE DS DIRECT SHEAR H HYDROMETER AT ATERBURG LIMITS 
SH SHELBY TUBE MD W M U M  DENSITY HC HYDRO COLLAPSE El =PANSION INDU( 

CN CONSOLIDATION TR TRlAXlAL RV R-VALUE 



GEOTECHNICAL BORING LOG B-3 
Date 7-31-07 Sheet 1 of 2 
Project SR1251905 Interchange Project No. 6001 58-905 
Drilling Co. Tri County Drilling Type of Rig CME-75 
Hole Diameter 0.20m Drive Weight 63.5 kg Drop 0.76m 

DESCRIPTION 

- - - - - - - - - - - - -_- - -__-- - - - - - - -  
OTAY FORMATION 

@ 4.6m: Very dense 

@ 6. lm: Slight increase in moisture and clay content 

G GRABSAMPLE AT ATTERBURG LIMITS 
SH SHELBY TUBE 

RV R-VALUE 

LEIGHTON 



GEOTECHNICAL BORING LOG B-3 
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GEOTECHNICAL BORING LOG B-4 

G GRABSAMPLE AT ATTERBURG LIMITS 
SH SHELBY TUBE SE El WANSION INDEX 

RV R-VALUE 



GEOTECHNICAL BORING LOG B-4 

SAMPLE TYPES: 
G GRABSAMPLE AT ATTERBURG LIMITS 
SH SHELBY TUBE SE El EXPANSION INDEX 

RV R-VALUE 



GEOTECHNICAL BORING LOG B-5 
Date 8-1-07 Sheet 1 of 2 
Project SR1251905 Interchange Project No. 6001 58-905 
Drilling Co. Tri County Drilling Type of Rig CME-75 
Hole Diameter 0.20m Drive Weight 63.5 kg Drop 0.76m 

DESCRIPTION 

- _ _ - - - _ - _ - - - _ _ - - - _ _ - - - - - - - - -  
OTAY FORMATION 

. m: ig t re is - rown, sil SANDSTONE (SM), moist; 
@'s~&tl:dmp,",?, kLled w~th?ght brown, fine-gramned 

@ 4.6m: Light gray sil S&WSTONE (SM), moist, dense; 
fine-grained; mottle8.wmth reddmsh brown 

@ 6. lm: Light brownish-gray sil to clayey SANDSTONE (SC); 
moist dense; homogeneous an?unstained; u p  sampler includes 
orange-brown silty claystone bed, moist, sti , and waxy, displays 
dip of 10 to 20 degrees 

Driller notes ground water encountered 

@ 7.6m: Light gray, silty to clayey SANDSTONE (SM), moist, dense; 
fine-gramed as above 

@ 9. lm: Generally Jight gra sil SANDSTONE (SM), similar to 
above; sampler t~ IS sand; sI?~~TONE (h4L)wLI clay; moist, 
a i R  some staifiue 1oca11y 

G GRABSAMPLE 
SH SHELBY TUBE 

LElGHTON 
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2554 SWEETWATER SPRINGS eOULEVAHD. SPRING VALLEV, CALIFORNIA 91978-eOC4

TELEPHONE: 670-2222. AREA CODE B19 WWW-Otaywtltergov

July 23, 2014 Project No.: P1438-010000

Activity: 3111

Brooke V. Emery

California Department of Transportation

District 11

4050 Taylor Street, TCIF Corridor, MS 334

San Diego, CA 92110

SUBJECT: 11-SD-905/125; PM 9.6-11.40/0.1-1.7; EA 28881; EFIS 1113000167;

Construction Contract # 11-288814; Route 11/125/905 Separation

Dear Ms. Emery:

Otay Water District (District) is in receipt of your letter dated July 8, 2014 regarding water

availability for the proposed construction of the Route 11/ 125/ 905 Separation to

Construct northbound connectors from Route 905 and Route 11 to Route 125 and bridge

undercrossing at Otay Mesa Road (Project).

The District has no objections with providing water for construction purposes for the above

mentioned Project. The California Department of Transportation (Caltrans) and/or the

Construction Contractor working on behalf of Caltrans will be responsible for all costs

associated with obtaining temporary construction meter(s) and water usage during

construction. The temporary construction meter(s) applications (TEMPORARY WATER

METERS (FOR USE ON HYDRANT)) can be obtained from the District's web page at

http://www.otavwater.gov/enqineerinq/public services.

At the July 2, 2014 Otay Water District's Board of Director's meeting, the District approved

a temporary moratorium on the installation of new recycled water facilities in its Otay

Mesa service area. The full staff report is available on the District's website

http://www.otavwater.gov/Otav/aqenda.aspx.

As a result of this action, during the course of the temporary moratorium, the District will

not be advancing recycled water projects, requiring the installation of new recycled water

infrastructure, nor issuing permits for new recycled water meters for the Otay Mesa

service area. Water to new development will be supplied from the District's potable water

system to meet current and future developer project demand.
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1 

1.0 INTRODUCTION 

This Geotechnical Design Report (GDR) has been prepared by the Office of Geotechnical Design South-2 
(OGDS2) to address the geotechnical design considerations for the State Route 905 (SR-905)/State Route 
125 (SR-125) northbound connectors project, on Otay Mesa, in southwest San Diego County, California 
hereafter referred to as the project.  Figure 1 is the project location map.  Figure 2 is an aerial photograph 
of the project site.  The project will construct the westbound SR-905 to the northbound SR-125, the 
westbound State Route 11 (SR-11) to the northbound SR-125, and the eastbound SR-905 to the 
northbound SR-125 connectors. 

The purpose of this GDR is to document subsurface geotechnical conditions, provide engineering 
evaluation of site conditions, and provide recommendations relevant to the design and construction of the 
project features.  This report establishes a geotechnical baseline to be used in assessing the existence and 
scope of changed site conditions.  The geotechnical information, evaluation, recommendations, and 
advisories contained in this GDR supersede any information that may have been previously conveyed 
through correspondences or documents concerning the project features addressed herein. 

This GDR is based on site reconnaissance; research of archived resources; data from previous subsurface 
exploration performed by OGDS2 and Leighton Consulting, Incorporated; and engineering analyses.  A 
list of documents utilized to prepare this GDR is contained in Section 3.0.  The project layout plans, 
profile plans, and cross sections referenced during the preparation of this GDR were provided by Caltrans 
District 11 Design.  Project layout plans utilized are included as Figure 3A through Figure 3F.  A draft 
GDR was prepared for this project by Leighton Consulting, Incorporated dated February 6, 2008 and is 
included as Appendix II.  This GDR was prepared in accordance with the guidelines set forth in the 
Caltrans: Guidelines for Preparing Geotechnical Design Report (GDR), Version 1.3, December 2006.  
All units referenced in this document are United States (U.S) Customary units, unless otherwise noted.  
All elevations referenced in this report are in feet and referenced to the NAVD88 vertical datum.  Stations 
are referenced to the "N", "EN", and "WN" Lines. 

2.0 EXISTING FACILITIES AND PROPOSED IMPROVEMENT 

2.1 Existing Facilities 

Existing facilities in the vicinity of the project alignment include SR-905 and SR-125.  SR-905 is aligned 
from west to east then turns southbound towards Airway Road.  SR-905 terminates at the existing Otay 
Mesa Point of Entry (POE).  Southbound SR-125 approaches the proposed SR-11/SR-905 junction from 
the north but terminates at a point to the north of Otay Mesa Road. 

2.1.1 Existing Roadway  

No roadways currently exist along the alignments of the proposed connectors.  The proposed project 
features will be located on a swath of vacant State right-of-way surrounded and crossed by local streets, 
including: Otay Mesa Road, which is located to the north of the project and runs west to east; Harvest 
Road, which is located to the east of the project and runs south to north; and Airway Road which is 
located to the south of the project and runs west to east. 

2.1.2 Existing Cut, Fill and Natural Slopes 

The topography at the site is relatively flat. There are no natural or cut slopes along the alignment of the 
proposed freeway. 

There are two (2) existing soil stockpiles within the project footprint.  The first stockpile is located to the 
west of Harvest Road and south of Otay Mesa Road.  This stockpile is approximately twenty-feet (20ft) in 
height with a slope ratio of approximately two-horizontal to one-vertical (2H:1V).  The slope of this 
stockpile is stable.  This stockpile was developed during construction of SR-905 and contains excess 
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materials that were obtained from roadway excavations and grading at the nearby Dillard property.  This 
stockpile is shown on Figure 4 as the area designated "Grading for Future SR-125 Connector".  Based on 
information provided by Caltrans Construction the stockpile at this location has been compacted and 
documentation regarding the proper placement and compaction of the fill is available.  The fill materials 
are comprised of medium dense to dense clayey sands and moist, stiff sandy clays. 

The second stockpile is located north of Otay Mesa Road.  This stockpile consists of uncompacted, non-
engineered fill comprised predominantly of expansive clayey materials that were obtained from 
excavations made during the construction of SR-125 to the north of the project.  This stockpile is shown 
as undocumented fill on Figure 7A. 

There are four (4) other existing stockpiles in the project vicinity shown on Figure 4.  These stockpiles are 
designated as Location 1 (a.k.a. Sanyo Stockpile), Location 2, Location 3, and Location 4.  The stockpiles 
at Locations 2 and 3 are expected to be used as potential borrow sources for the construction of SR-11, 
which is anticipated to begin prior to the construction of the project.  The Sanyo Stockpile and the 
stockpile at Location 4 are expected to be left in place as finished embankment to be part of SR-11 and 
associated bridge connectors.  These four stockpiles have limited relevance to the project.  Information 
pertaining to these four stockpiles is presented in the GDR for SR-11, dated May 13, 2013 prepared by 
OGDS2 and referenced in Section 3.0 of this GDR. 

2.1.3 Existing Development 

Land adjacent to the project is both undeveloped fallow farm land and densely developed industrial parks.  
Development abuts the proposed State right-of-way. 

2.1.4 Existing Utilities 

Utilities present within the limit of the project include underground water, sewer, storm drain, gas, 
electrical, and telecommunication lines.  Additionally there are existing overhead electrical lines along 
Otay Mesa Road, Airway Road and the Harvest Road utility corridor just east of SR-905. 

2.2 Proposed Improvements 

The proposed improvements will consist of three (3) connector ramps including:  

1. The westbound SR-905 to the northbound SR-125 connector. 

2. The westbound SR-11 to the northbound SR-125 connector. 

3. The eastbound SR-905 to the northbound SR-125 connector. 

The proposed connector ramp alignments are shown on Figure 2.  The proposed connector ramps will be 
constructed primarily on embankment fill.   

The westbound SR-905 to the northbound SR-125 connector will originate from SR-905 at approximate 
Station 30+52 and terminate at approximate Station 70+00 on the "N" line.  Earthwork to attain profile 
grade will involve cuts of approximately fifteen-feet (15ft) in maximum height and fills of approximately 
thirty-two-feet (32ft) in maximum height.   

The westbound SR-11 to the northbound SR-125 connector will originate at approximate Station 68+00 
and terminate at approximate Station 92+50 on the "WN" line.  Earthwork to attain profile grade will 
involve a maximum cut of approximately fourteen-feet (14ft) and a maximum fill height of approximately 
forty-four-feet (44ft). 

The eastbound SR-905 to the northbound SR-125 connector is a loop ramp that will originate at 
approximate Station 63+40 and terminate at approximate Station 86+21 on the "EN" line.  Earthwork to 
attain profile grade will involve a maximum cut of approximately twelve-feet (12ft) and a maximum fill 
height of approximately thirty-eight-feet (38ft).   
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2.2.1 Proposed Roadways  

The proposed ramps will vary in width with a maximum width of fifty-nine-feet (59ft) without shoulders.  
Shoulder widths will vary from five to ten-feet (5-10ft).  The typical pavement structural section will be 
comprised of a layer of Jointed Plane Concrete Pavement over Type-A Hot Mix Aggregate over Class II 
Aggregate Base. 

2.2.2 Proposed Slopes  

In order to provide the embankment width necessary to construct the connector ramps, additional 
embankment fill is proposed.  Embankment fill will range from approximately thirty to forty-five-feet 
(30-45ft) in height.  Fill slopes will range in inclination from two-horizontal to one-vertical (2H:1V) to 
four-horizontal to one-vertical (4H:1V) or flatter.  Cut slopes are also proposed.  The cut slopes will be 
inclined at four-horizontal to one-vertical (4H:1V) and will not exceed fourteen-feet (14ft) in height. 

2.2.3 Proposed Bridges  

A bridge structure is proposed at the SR-125 and Otay Mesa Road Undercrossing. 

Information on the site conditions, analyses, advisories, and recommendations relevant to this bridge 
structure are provided in a separate Foundation Report. 

2.2.4 Proposed Retaining Walls  

Retaining walls are not proposed as part of this project 

2.2.5 Proposed Drainage Facilities 

Fifteen (15) drainage systems are proposed.  The drainage facilities will range in diameter from eighteen 
to seventy-two-inches (18-72in).  These drainage systems will be placed at the approximate original 
ground surface, below grade, or in embankment.  Detention basins are also proposed for the project.  No 
box culverts are proposed for this project.  The plans depicting the locations of the proposed drainage 
facilities that were used to prepare this GDR are included as Figure 5A through Figure 5C. 

2.2.6 Proposed Soundwalls/Sound Berms 

Soundwalls and sound berms are not proposed as part of this project. 

2.2.7 Proposed Overhead Signs 

Two (2) overhead sign structures are also proposed for this project.  These overhead sign structures will 
be Standard Plan Design structures supported on Cast-In-Drill Hole (CIDH) foundations.  The 
approximate locations of the proposed overhead signs are depicted on Figure 3B and Figure 3F. 

3.0 PERTINENT REPORTS AND INVESTIGATIONS 

Pertinent reports and investigations utilized in the preparation of this GDR include: 

• Leighton Consulting Inc. (February 2008), Draft Geotechnical Design Report, SR-125/SR-905 
Connector, San Diego County, California, Project Number 600158-905 

• Caltrans (September 2005), Geotechnical Design Report, 11-SD-905-KP9.2/18.0, 11-091821 

• Caltrans (June 2001), Geotechnical Design Report, 11-SD-905-KP 18.5/19.3 

• Caltrans (May 2013), Geotechnical Design Report, 11-SD-11/905-PM 0.0/1.6, PM R9.9/10.7 
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4.0 PHYSICAL SETTING 

The following section describes the physical setting of the project including: the climate; topography and 
drainage; man-made and natural features of engineering and construction significance; regional geology 
and seismicity; and soil survey mapping. 

4.1 Climate 

San Diego has a Mediterranean to semi-arid climate that is characterized by warm, dry summers and mild 
winters with some rain.  San Diego has mild, mostly dry weather with approximately two hundred (200) 
days above seventy-degrees Fahrenheit (70°F).  The extended summer and dry period lasts from May to 
October.  Temperatures are mild to warm in the summer.  The typical high and low temperatures during 
the summer range from seventy to seventy-eight-degrees Fahrenheit (70-78°F) and fifty-five to sixty-six-
degrees Fahrenheit (55-66°F), respectively. Temperatures exceed ninety-degrees Fahrenheit (90°F) 
approximately four (4) days a year.  Winter is the rainy period and lasts from November to April.  
Temperatures are mild with periods of moderate to heavy precipitation.  The typical high and low 
temperatures during the winter  range from sixty-six to seventy-degrees Fahrenheit (66-70°F) and fifty to 
fifty-six-degrees Fahrenheit (50-56°F), respectively.  On average there are approximately ten-inches 
(10in) of rainfall in San Diego annually.  However, precipitation may range from three to thirty-inches (3-
30in) during any given year. 

4.2 Topography & Drainage 

The project site topography may be described as a mostly planar inland mesa with broad, subdued 
undulations.  The approximate elevation at the project site is six hundred-feet (600ft) above mean sea 
level (MSL). 

The broad undulations on the mesa gather storm runoff and convey concentrated flows in a general 
southerly direction.  Urban runoff from streets and industrial parks is gathered and conveyed by a system 
of gutters and storm drains.  This runoff conveyed through engineered systems is directed to small 
arroyos that trend southward into Mexico.  All concentrated runoff originating on the mesa ultimately 
discharge into the Tijuana River Valley that runs west to the Pacific Ocean. 

4.3 Man-made and Natural Features of Engineering and Construction Significance 

The project site is overlain by a thin mantle of topsoil which is known to be moderately and highly 
expansive.  These materials typically swell with an increase in moisture content and shrink with a 
decrease in moisture content.  Pavements and other improvements constructed directly on these materials 
are subject to distress due to ground movements caused by variation in moisture content. 

Corrosive materials are likely to be encountered at the project site.  Special design considerations may be 
needed to mitigate the effects of corrosion at the site. 

The stockpile designated "Grading for Future SR 125 Connector" consisting of compacted fill material is 
located to the west of Harvest Road and south of Otay Mesa Road.  These materials were obtained from 
excavations during construction of SR-905 and from excess material generated during grading operations 
at the nearby Dillard property northeast of the project site.  This embankment will remain in place and 
will be part of the SR-125 alignment. 

A stockpile of undocumented fill north of Otay Mesa Road was encountered by Leighton Consulting 
Group, Inc. during their field investigation.  The presence of this stockpile was confirmed by the recent 
field mapping conducted by OGDS2 and is depicted on Figure 7A.  The undocumented fill varies in 
thickness from five to ten-feet (5-10ft) and is comprised predominantly of uncompacted, non-engineered 
clayey sand, silty and sandy clay with construction debris.  These materials are highly compressible in 
their present condition and will need to be removed during the grading operations. 
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4.4 Regional Geology and Seismicity 

The project site lies within the coastal plain of the Peninsular Range Geomorphic Province of California.  
The Peninsular Ranges are a group of mountain ranges that extend nine hundred-miles (900mi) from the 
Transverse Ranges and the Los Angeles Basin in Southern California to the southern tip of Mexico’s Baja 
California.  The southern segment of the Peninsular Ranges in Southern California is referred to as the 
San Diego Embayment.  The San Diego Embayment consists of thick sequences of marine and non-
marine sediments.  The sedimentary rocks within the San Diego Embayment form an eastward thinning 
wedge of continental margin deposits that extend from Oceanside to the US-Mexico border. 

The closest regional active faults to the project site is the Coronado Banks Fault and the Newport 
Inglewood Rose Canyon Fault System that run on a north-northwest trend and located approximately 
eight-miles (8mi) to the west.  Data pertaining to the regional active faults are included in Table 1. 

4.5 Soil Survey Mapping 

The Soil Survey of San Diego Area, California prepared by United States Department of Agriculture 
(USDA), Soil Conservation Service (SCS) and Forest Service and published in 1973 was utilized to 
determine the surficial soils and their general properties.  The soil units mapped along the project 
alignment are Salinas clay (ScA) and Diablo clay (DaC and DaD).  The Salinas clay consists of a surface 
layer of clay and a substratum of clay to clay loam with zero to two-percent (0-2%) slopes.  The Diablo 
clay consists of well-drained, moderately deep to deep clays derived from soft calcareous sandstone and 
shale.  These soils have slopes of two to nine-percent (2-9%).  Both of these material types were 
encountered in previous subsurface investigations. 

According to the USDA-SCS publication the Salinas clay has low permeability, very slow runoff and a 
slight erosion hazard.  The Diablo clay has low permeability, slow to medium runoff and a slight to 
moderate erosion hazard.  Figure 6 presents the Soil Survey Map for the site.  

5.0 EXPLORATION 

No recent subsurface exploration work was performed for this project by OGDS2.  Data developed by 
OGDS2 during previous investigations for SR-11 and the bridge structures as well recent geologic 
mapping performed by OGDS2 were utilized in developing geotechnical engineering recommendations 
for this project.  Soil boring data developed previously by Leighton Consulting, Inc. and presented in the 
referenced draft GDR were also utilized. 

5.1 Drilling and Sampling 

No recent drilling and sampling was performed by OGDS2 for this GDR. 

5.2 Geologic Mapping 

The project geologic map and an expansive soil location map are presented in Figure 7A and Figure 7B, 
respectively.  The project geologic map depicts geo-materials that will likely be encountered during 
construction.  The project geologic map is based upon geologic mapping completed by Kennedy and Tan 
in 1977 and presented in the California Divisions of Mines and Geology (CDMG) publication titled 
“Geology of National City, Imperial Beach and Otay Mesa Quadrangles, San Diego Metropolitan Area, 
California, Map Sheet 29.”  Project level geologic mapping was conducted to ascertain the presence and 
extent of geo-materials not represented in the referenced CDMG publication.  The project geologic 
mapping was conducted during the month of November, 2013. 

5.3 Geophysical Studies 

No geophysical studies were conducted for the preparation of this GDR. 
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5.4 Instrumentation 

No piezometers or any other monitoring devices were installed during the field investigation. 

5.5 Exploration Notes 

No recent exploratory work was performed at the project site. 

6.0 GEOTECHNICAL TESTING 

No recent geotechnical testing was performed for this project.  Archived data was reviewed for projects in 
the area to determine the geotechnical engineering properties of the project site soils. 

7.0 GEOTECHNICAL CONDITIONS 

The following section describes the geotechnical conditions that will affect the project. 

7.1 Site Geology 

The project site is located on Otay Mesa, which is situated near the inland edge of a sediment filled basin.  
Volcanic basement rock is exposed at the surface just a few miles east of the site.  The surface of Otay 
Mesa represents an erosional remnant of Tertiary sedimentary beds cut by Quaternary sea advances.  
These beds are believed to be comprised of both marine and terrestrial sediments. 

7.1.1 Lithology 

The following materials are found in the project area.  Figure 7A is the project geologic map.   

Topsoil:  A layer of topsoil exists at the ground surface along undeveloped portions of the project.  
Topsoil is comprised of dark brown, dry to moist, medium to very stiff, sandy clay and clayey sand with 
scattered gravel.  The topsoil layer averages five-feet (5ft) of thickness.  The topsoil is not depicted on the 
project geologic map. 

Documented Fill (Qaf):  Documented fill (a.k.a. artificial fill) in the project area appears to be derived 
from material excavated from nearby cuts in the sandstone and siltstone.  In general, the documented fill 
materials are comprised of medium dense to dense silty sand and clayey sand with scattered gravel and 
occasional cobbles. 

Undocumented Fill (Qafu):  A significant volume of undocumented fill exists north of Otay Mesa Road 
and is believed to have originated from grading operations during construction of existing SR-125.  These 
fills are comprised of uncompacted clayey sand, silty and sandy clay, and silt.  Construction debris 
consisting of wood planks, PVC fragments, and concrete clasts were encountered in the undocumented 
fill encountered in an exploratory test pit excavated by Leighton Consulting Inc.  The thickness of the 
undocumented fill ranges from five to ten-feet (5-10ft).   

Quaternary Alluvium (Qal):  The Quaternary Alluvium (Qal) are recent, water-born, clastic deposits.  The 
alluvium clast range in size from clay to cobble.   

Tertiary Otay Formation (To):  The Tertiary Otay Formation (a.k.a. Otay Formation) is comprised of 
brown to gray, silty sandstone, siltstone and claystone.  These materials were generally found to be 
moderately to intensely weathered; moderately soft to soft; and moderately to intensely fractured.  The 
Otay Formation is known to contain beds, lenses, and laminae of pure and impure bentonite.  The 
bentonite and bentonitic mudstones are highly expansive.   

Other materials depicted on Figure 7A include:  Alluvium and Otay Formation Undifferentiated (Qal/To 
UDF), Alluvium and Fill Undifferentiated (Qal/Qaf UDF), and Otay Formation and Fill Undifferentiated 
(To/Qaf UDF). 

 



February 04, 2014 Geotechnical Design Report 
 SR-905/SR-125 Northbound Connectors Project 
 EA 11-288811/EFIS 1113000167 
 

7 

7.1.2 Structure 

The Otay Formation is generally flat lying and laterally continuous for large distances.  The stratum 
appears to have a mild dip of approximately five-degrees (5°) towards the southwest in the general 
vicinity of the project site, which essentially mirrors the topographic descent in this direction. 

7.1.3 Natural Slope Stability 

There are no natural slopes present along the alignment of this project. 

7.2 Subsurface Conditions 

The following sections describe the relevant geotechnical conditions that impact project design and 
excavations. 

7.2.1 Soil and Rock 

Topsoil, documented fill, and undocumented fill soils overlie the sedimentary rock strata (Otay 
Formation) at the project site.   

The topsoil is typically comprised of stiff sandy clay and medium dense clayey sand with high plasticity.  
The topsoil is known to be moderately and highly expansive.  These materials typically swell with an 
increase in moisture content and shrink with a decrease in moisture content.  Pavements and other 
improvements constructed directly on these materials are subject to distress due to ground movements 
caused by variation in moisture content. 

The documented fill is comprised of medium dense to very dense silty and clayey sand.  The documented 
fill are compacted to Caltrans Standards (engineered).  These materials are considered suitable for the 
support of the proposed freeway improvements. 

The undocumented fill is comprised of uncompacted sandy and silty clay, clayey sand and silt with 
construction debris and trash.  In their present condition, these undocumented fills are considered 
unsuitable for support of the proposed freeway improvements. 

The Otay Formation underlies the entire project area and will be exposed in some areas during grading 
and excavations.  The Otay Formation is comprised of weakly indurated sandstone with interbedded 
layers of siltstone and claystone.  The Otay Formation is considered to be competent to support 
embankment loads.  However, the Otay Formation is known to contain beds, lenses, and laminae of pure 
and impure highly-expansive bentonite and bentonitic mudstones considered unsuitable for support of the 
proposed freeway improvements. 

7.2.2 Groundwater 

The regional ground water table was not encountered in previous investigations at the site.  Groundwater 
is located at significant depth relative to the proposed construction. 

Perched ground water was encountered at depths of six to thirteen-feet (6-13ft) in previous investigations 
conducted by OGDS2.  The Leighton Consulting, Inc. Draft GDR, prepared in 2008, refers to the 
presence of perched ground water in some exploratory borings at depths ranging from fifteen to thirty 
five-feet (15-35ft) below original ground surface.  The sedimentary formation varies in strength and 
permeability.  Groundwater is perched atop stronger, less permeable layers and zones.  Virtually all 
perched groundwater in the project area is local storage within the sedimentary formation or overlying 
material. 

7.2.3 Corrosion 

No corrosion tests were performed during this investigation.  These tests were deemed unnecessary in 
view of the considerable amount of data that had been developed during previous investigations 
conducted by OGDS2 for SR-905 and by Leighton Consulting, Inc. for the draft GDR.  In general, the 
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tests indicated that the soils in the vicinity of the project site are high in chloride and sulfate 
concentrations and thus moderately to highly corrosive. 

7.3 Surface Water 

Urban storm water and landscape irrigation runoff from nearby businesses is the primary source of 
surface water in this area.  Storm water runoff drains as sheet flow during rainy periods in a southerly to 
southwesterly direction.  No perennial streams or large bodies of water exist within the project limits. 

7.3.1 Scour 

Since no perennial streams or large bodies of water exist within the project limits, the potential for scour 
is nonexistent. 

7.3.2 Erosion 

The existing onsite materials are erodible. 

7.4 Project Site Seismicity 

This section provides a seismic evaluation of the project site to be used for evaluation of project features.  
Due to the proximity of active fault zones, project features may be subjected to seismic shaking. 

7.4.1  Ground Motion 

The project is located roughly eight-miles (8mi) east of the northwesterly trending Newport Inglewood 
Rose Canyon Fault Zone and the Coronado Banks Fault.  Numerous other active fault zones including the 
Elsinore, San Jacinto, and San Andreas lay to the north and east.  The Agua Blanca Fault and San Miguel 
Fault Zone lie in Mexico to the south.  Ground motion caused by nearby and distant seismic events should 
be anticipated during the life of the facilities. 

7.4.2 Ground Rupture 

No active fault traces cross the project alignment.  The project does not lie within any Alquist-Priolo 
special study zone.  Ground surface rupture caused by active faulting is considered unlikely within the 
project limits. 

8.0 GEOTECHNICAL ANALYSIS AND DESIGN 

The following section describes the geotechnical analyses, parameters, and design criteria that should be 
utilized by project designers in the continued developed of the project. 

8.1 Dynamic Analysis 

This section describes the seismic parameters selected and dynamic analysis developed for the project. 

8.1.1 Parameter Selection 

The proximity of the Newport Inglewood-Rose Canyon Fault Zone to the project could result in 
significant impact to the project features as the result of a seismic event.  The Newport Inglewood-Rose 
Canyon Fault displaces Holocene sediments and is therefore considered active by current standards. 

The Caltrans Acceleration Response Spectra (ARS) Online Tool Version 1.0.4 (Caltrans ARS Online 
Tool) was used to determine pertinent seismic data.  The Caltrans ARS Online Tool is a web based tool 
that calculates both deterministic and probabilistic ARS for any location in California based on the 
criteria set forth in Caltrans, Seismic Design Criteria (SDC) Version 1.6, November 2010, Appendix B. 

The Otay Formation is the predominant material type at the project site.  The borings developed for the 
project had SPT results in the Otay Formation that averaged greater than fifty (>50).  According to the 
SDC Figure B.12, Soil Profile Type C has a SPT value greater than fifty (N>50).  Therefore, the Otay 
Formation within the project limits has a Soil Profile Type C. 
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The latitude and longitude input into the Caltrans ARS Online Tool were 32.5635 and -116.9358, 
respectively.  The shear wave velocity used in the Caltrans ARS online tool was five hundred and sixty-
meters per second (560m/s), which corresponds to a Soil Profile Type C.  The closest regional active fault 
as indicated by the Caltrans ARS Online Tool is the Newport Inglewood Rose Canyon Fault.  Data 
pertaining to the regional active faults are provided in Table 1. 

Based on results produced by the Caltrans ARS Online Tool, the anticipated Peak Ground Acceleration 
(PGA) for the project site is two-tenths-gravity (0.2g).  The PGA corresponds to the Spectral Acceleration 
at a period of zero-seconds (0sec).  The attenuation period for the fault is estimated to be five-seconds 
(5sec) with a probability of exceedence of five-percent (5%) in fifty-years (50yrs) or a reoccurrence 
interval of nine hundred seventy five-years (975yrs).  The results produced by the Caltrans ARS Online 
Tool and the Caltrans Online Tool QA/QC Checklist are include in Appendix I. 

The review of the seismic data provided an effective seismic horizontal coefficient, Kh, for use in pseudo-
static (seismic) slope stability analyses.  The Kh used is defined by the Caltrans Guidelines for Foundation 
Investigation and Reports (Version 1.2) as one-third (1/3) the peak ground acceleration of the project site.  
Therefore the horizontal acceleration used for the pseudo-static evaluation of the proposed project 
features is seven-one hundredths-gravity (0.07g). 

8.1.2 Liquefaction Analysis 

Liquefaction involves the sudden loss of shear strength of a saturated, cohesionless soil subjected to 
cyclic loading produced by an earthquake.  The cyclic loading and loss of shear strength cause the soil to 
temporarily exhibit the strength characteristic of a fluid mass.  Typically, liquefaction occurs in areas 
where groundwater is less than fifty-feet (50ft) from the surface and where the soils are predominantly 
comprised of poorly consolidated poorly graded fine sands, silty sands, and non-plastic silts. 

The project primarily resides on dense sedimentary formation with minor portions of embankment fill 
residing atop relatively thin deposits of alluvium and colluvium.  There is no potential for soil 
liquefaction to adversely impact project features. 

8.2 Cuts and Excavations 

Existing and proposed slopes are described in Section 2.1.2 and Section 2.2.2, respectively. This section 
presents the analyses used to determine the stability, rippability, and grading factors of materials in 
proposed cuts or excavations. 

8.2.1 Stability 

Proposed cut slopes, and conceptual temporary cut slopes were evaluated for stability based on the 
observed performance of slopes in the project area and by using the computer program GSTABL7 with 
STEDwin v.2.  The graphic results of computer based slope stability analyses are provided in Appendix I. 

The permanent cut slope configuration analyzed was inclined at two-horizontal to one-vertical (2H:1V) 
with a maximum height of thirty-feet (30ft).  This proposed cut slope configuration was found to satisfy 
Caltrans static and pseudo-static stability criteria.  The maximum cut slope height for this project is not 
expected to exceed fourteen-feet (14ft).  The proposed 2H:1V cut slopes for this project should be 
adequately stable in the long term. 

Expansive soils should not remain on the cut slope surfaces.  Expansive materials should be removed 
horizontally a minimum distance of ten-feet (10ft) and replaced with materials with an Expansive Index 
of fifty (50) or less. 

Temporary cut slopes/excavations may be defined as cut slopes/excavations that exist for a limited 
duration to facilitate construction of project features.  The exact configurations of temporary excavations 
are proposed by the Contractor and subject to the approval of the Engineer.  Conceptual temporary cut 
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slopes/excavations were evaluated as part of this study to provide project development staff with useful 
criteria for the development of final design plans, construction staging plans, and final right-of-way 
requirements and to provide guidance and limitations on slope inclination to the Contractor and Engineer.  
Under no circumstances should the inclination of temporary cut slopes/excavations be allowed to exceed 
one-horizontal to one-vertical (1H:1V) in fill and three quarter-horizontal to one-vertical (0.75H:1V) in 
sedimentary formation. 

8.2.2 Rippability 

The siltstone and claystone sedimentary formation is weak and poorly to moderately-indurated.  
Generally the materials within the project area are considered rippable by conventional heavy duty 
grading equipment and are drillable by conventional drill equipment. 

8.2.3 Grading Factors 

Earthwork factors relate the in-place volume of material to be excavated to the in-place volume of 
material after placement as fill.  The factors are defined as in place volume of compacted fill divided by in 
place volume of material to be excavated. 

Gf = Vfill/Vexc 

An estimated grading factor of one and two-one hundredths (1.02) may be used for the material generated 
from cuts within the sedimentary formation.  An estimated grading factor of ninety-three-one hundredths 
(0.93) may be used for material obtained from stockpiles at the project site. 

8.2.4 Pavement and Embankment Subgrade Preparation 

In pavement and embankment areas where expansive, near surface, topsoil are present, remedial measures 
should be implemented as described in Section 8.3 of this report. 

In areas where expansive soils are not known to be present and the near-surface topsoil is soft or loose, 
the upper twenty-four-inches (24in) of the near surface soils should be over-excavated.  The next lower 
twelve-inches (12in) should be scarified and recompacted to ninety-percent (90%) relative compaction.  
The over-excavated material should then be reused as backfill and compacted to ninety-percent (90%) 
relative compaction.  This recommendation does not apply to cuts made in the Otay Formation to attain 
pavement grade.   

In areas where undocumented fill soils are known to be present the fill materials should be removed down 
to their full depth to competent subgrade prior to placement of embankment fill. 

In areas where cuts to attain pavement grade result in exposure of bentonite and/or bentonitic mudstones 
of the Otay Formation, it is recommended that the bentonite and/or bentonitic mudstones be removed to a 
depth of five-feet (5ft) below existing grade and replaced with Class V Aggregate Sub-base material. 

8.3 Embankments 

In order to provide the embankment width necessary to construct the connector ramps, additional 
embankment fill is proposed.  Embankment fill will vary in height from approximately thirty to forty-
five-feet (30-45ft). 

Moderately and highly expansive materials are located within the project area.  Areas underlain by the 
moderately and highly expansive soils are shown on Figure 7B.  The expansive materials underlying 
proposed project features should be removed and replaced by Class V Aggregate Sub-base comprised of 
non-expansive to low-expansive fill materials. 

The recommended depth of expansive soil removal may vary based on field observations by OGDS2 staff 
during grading operations, but is not anticipated to exceed five-feet (5ft) below the bottom of the 
pavement structural section or the bottom of the embankment fill. 
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Class V Aggregate Sub-base materials may be acquired from excavation cuts, existing stockpiles, and/or 
imported.  Class V Aggregate Sub-base materials should possess a Resistance-value (R-value) greater 
than ten (>10) and a Plasticity Index (PI) of less than twelve (<12).  Alternatively, a Sand Equivalent (SE) 
of fifteen or greater (≥15) may be used to qualify the material in lieu of the R-value and PI. 

Embankment fill will mostly be supported by the Otay Formation.  The Otay Formation is a dense to very 
dense formation and will be subjected to minimal compression under embankment loads.  Embankment 
heights of thirty-feet or less (≤30ft) will cause a maximum settlement of less than one-half inch (0.5in) in 
the underlying formation.  In cases where the embankment fill will be up to forty-five-feet (45ft) high, a 
maximum settlement in the underlying formation of approximately one-inch (1in) may be anticipated.  
These settlements are anticipated to occur rapidly upon application of the embankment loads.  
Accordingly, these settlements should not impact the integrity of the pavement sections. 

The embankment fill slope configuration analyzed was inclined at two-horizontal to one-vertical (2H:1V) 
with a maximum height of fifty-feet (50ft).  This proposed embankment configuration was found to 
satisfy Caltrans static and pseudo-static stability criteria.  The maximum embankment height for this 
project is not expected to exceed forty-four-feet (44ft).  The proposed 2H:1V embankments for this 
project should be adequately stable in the long term.  Embankment fill slopes should be no steeper than 
two-horizontal to one-vertical (2H:1V).  The graphical results of the stability analyses are shown in 
Appendix I. 

Expansive materials should not be placed closer than a horizontal distance of ten-feet (10ft) from the 
embankment slope face. 

8.4 Earth Retaining Systems 

No earth retaining systems are proposed for this project. 

8.5 Culvert Foundations 

The majority of culverts will be founded on stable soil. 

In areas where the culverts will be founded within a depth of five-feet (5ft) below existing grade, 
foundation treatment is recommended.  In areas underlain by expansive materials and/or soft or loose 
topsoil the depth of removal should be a minimum of five-feet (5ft) below existing grade.  In areas 
underlain by undocumented fill materials the excavation should extend to the full depth of undocumented 
fill.  The pipe bedding grade may be restored by placement of Class V Aggregate Sub-base material 
compacted to ninety-percent (90%) relative compaction. 

Drainage systems will also be supported on dense Otay Formation.  Culvert settlements are expected to be 
negligible on the dense Otay Formation, even in areas where the pipes will cross embankments.  Where 
bentonite and/or bentonitic mudstone is encountered in culvert excavations it is recommended that it be 
removed to a depth of five-feet (5ft) below the existing grade and replaced with Class V Aggregate Sub-
base material. 

8.6 Sound Wall Foundations 

No sound walls are proposed for this project. 

8.7 Overhead Sign Foundations 

Subsurface materials at the overhead sign locations consist of documented fill derived from the 
sandstones, siltstones, and claystones of the Otay Formation.  These materials were compacted in 
accordance with Caltrans standards.  Project design staff informed OGDS2 that Standard Plan CIDH pile 
foundations are proposed to be used to support the overhead signs.  The documented fill is suitable for the 
installation of CIDH pile foundations.  Adverse drilling, caving, or groundwater conditions are not 
anticipated to be encountered during CIDH pile installation. 



February 04, 2014 Geotechnical Design Report 
 SR-905/SR-125 Northbound Connectors Project 
 EA 11-288811/EFIS 1113000167 
 

12 

9.0 MATERIAL SOURCES 

No off site material source has been identified for this project.  Material generated from on site 
excavations will consist primarily of sand, silt and expansive clays derived from topsoil, documented fill, 
undocumented fill, and sedimentary formation.  The materials generated on site, including the expansive 
clays, are anticipated to be suitable for use as embankment fill but not for use as structural fill.  The non-
cohesive portions of these materials are suitable for use as low-expansive fill and Class V Aggregate base 
material.  Undocumented fill soils may be reused as fill provided trash and debris are removed from these 
materials.  Expansive materials may be buried and/or mixed with non-to low-expansive materials and 
buried deeper than eight-feet (8ft) in embankment fill provided it is compacted per Caltrans 
Specifications. 

10.0 MATERIAL DISPOSAL 

Examples of material unsuitable for embankment subgrade or fill include organic mud, stockpiled trash, 
and debris.  Materials generated during construction that are found to be unsuitable for use as subgrade, 
embankment fill or topsoil should be placed in a suitable location within the project limits or properly 
disposed off site. 

11.0 RECOMMENDATIONS 

The following is a summary of the geotechnical engineering recommendations for this project. 

1. Along sections of the connector alignments where expansive soils are present, the subgrade should 
be over-excavated to a minimum depth of five-feet (5ft).  The expansive materials should be 
replaced with Class V Aggregate Sub-base materials which may be obtained from on-site 
excavation/cuts or imported.  Class V Aggregate Sub-base materials is defined as material 
possessing a Resistance-value (R-value) greater than ten (>10) and a Plasticity Index (PI) of less 
than twelve (<12).  Alternatively, a Sand Equivalent (SE) of fifteen or greater (≥15) may be used to 
qualify the material in lieu of the R-value and PI. 

2. In areas where expansive soils are not known to be present and the near-surface topsoil is soft or 
loose, the upper twenty-four-inches (24in) of the near surface soils should be over-excavated.  The 
next lower twelve-inches (12in) should be scarified and recompacted to ninety-percent (90%) 
relative compaction.  The over-excavated material should then be reused as backfill and compacted 
to ninety-percent (90%) relative compaction.  This recommendation does not apply to cuts made in 
the Otay Formation to attain pavement grade. 

3. In areas where cuts to attain pavement grade result in exposure of bentonite and/or bentonitic 
mudstones of the Otay Formation, it is recommended that bentonite and/or bentonitic mudstones be 
removed to a depth of five-feet (5ft) below the existing grade and replaced with Class V Aggregate 
Sub-base material. 

4. Undocumented fill that underlies the proposed roadway and embankments have the potential to 
adversely impact the freeway facility.  Therefore, undocumented fills should be removed to 
competent subgrade prior to placement of structural or embankment fill. 

5. Permanent cut slopes should be no steeper than two-horizontal to one-vertical (2H:1V).  Expansive 
materials should be removed horizontally a distance of ten-feet (10ft) from the slope face and 
replaced with materials with an Expansive Index of fifty (50) or less. 

6. Permanent fill slopes should be no steeper than two-horizontal to one-vertical (2H:1V).  Expansive 
materials may be buried and/or mixed with non- to low-expansive materials and buried deeper than 
eight-feet (8ft) in embankment fill provided it is compacted per Caltrans Specifications.  Expansive 
materials should not be placed closer than a horizontal distance of ten-feet (10ft) from the 
embankment slope face. 
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7. Slope erosion control measures should be implemented as quickly as practical after grading.  The 
Caltrans District 11 Landscape Architect should be consulted for appropriate erosion control 
recommendations. 

8. In cases where embankment heights will be thirty-feet or less (≤30ft), a maximum settlement of less 
than one-half inch (0.5in) in the underlying formation may be anticipated.  In cases where the 
embankment fill will be up to forty-five-feet (45ft) high, a maximum settlement in the underlying 
formation of approximately one-inch (1in) may be anticipated.  These settlements are anticipated to 
occur rapidly upon application of the embankment loads. 

9. The site soils are considered corrosive.  Appropriate Caltrans functional units should provide design 
recommendations to mitigate the corrosion potential of onsite soils on proposed freeway 
improvements. 

10. As it pertains to culvert foundations, in areas underlain by expansive materials and/or soft or loose 
topsoil the depth of removal should be a minimum of five-feet (5ft) below existing grade.  In areas 
underlain by undocumented fill materials the excavation should extend to the full depth of 
undocumented fill.  Where bentonite and/or bentonitic mudstone is encountered in culvert 
excavations it is recommended that it be removed to a depth of five-feet (5ft) below the existing 
grade.  The pipe bedding grade may be restored by placement of Class V Aggregate Sub-base 
material compacted to ninety-percent (90%) relative compaction. 

11. Overhead sign structures are proposed to be supported on Standard Plan CIDH pile foundations 
extending into compacted fill materials derived from the Otay Formation.  The site is suitable for 
the use of CIDH pile foundations.  Difficult drilling, caving, and ground water conditions during 
pile installation are not anticipated. 

12.0 DESIGN ADVISORIES 

1. Expansive material is likely to be encountered at pavement subgrade elevations at locations 
depicted in Figure 7B.  These materials should be removed down to a depth of approximately five-
feet (5ft) and replaced with low expansion potential material compacted to ninety-percent (90%) 
relative compaction. 

2. On site materials are considered corrosive.  Therefore, the design of structures should account for 
the corrosive nature of the soil. 

13.0 CONSTRUCTION CONSIDERATIONS 

1. Under no circumstances should the inclination of temporary excavations be allowed to exceed one-
horizontal to one-vertical (1H:1V) in fill and three quarter-horizontal to one-vertical (0.75H:1V) in 
sedimentary formation. 

2. Perched groundwater will likely be encountered in some deeper excavations.  A dewatering strategy 
that incorporates narrow trenches to remove locally stored groundwater prior to final excavation 
should be considered. 

3. Roadway excavations may result in surplus quantities of expansive materials.  These materials may 
be used in the deeper portions of embankment fill as described in previous sections of this report.  It 
may be necessary to export any excess expansive materials off site. 

4. Vegetation, trash, and/or construction debris may be encountered during construction.  These 
materials should be removed and appropriately disposed. 

5. There are several features of this project that will involve the removal of expansive soils in 
pavement and embankment areas, cut slopes, temporary excavations, and embankment fill 



February 04, 2014 Geotechnical Design Report 
 SR-905/SR-125 Northbound Connectors Project 
 EA 11-288811/EFIS 1113000167 
 

14 

operations.  Close construction monitoring and testing by personnel experienced in the removal of 
expansive soils will be required during construction. 

14.0 ACTUAL VS. REPORTED SITE CONDITIONS 

The characterizations of geotechnical conditions along the project alignment and presented in this report 
are based on the review of the design information provided, proposed project features, as-built plans, 
geologic maps, geologic literature, archival reports, exploration by OGDS2, and laboratory testing.  The 
evaluations and recommendations contained in this report are based on the information discovered and 
data gathered.  If conditions are encountered during the project that appear to differ from the conditions 
conveyed in this report, or if construction difficulties related to soil conditions are encountered, a 
representative of OGDS2, Branch-D should be consulted to assist with the assessment of the prevailing 
geotechnical conditions and to assist in formulating appropriate strategies to facilitate project completion. 

Should project design features vary significantly from those described in this report an updated GDR 
should be prepared by OGDS2, Branch-D to address the geotechnical considerations related to those 
features. 
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FIGURE 1

PROJECT LOCATION MAP

 Geotechnical Design Report
 SR-905/SR-125 Northbound Connectors Project
 EA 11-288811/EFIS 1113000167 February 4, 2014



FIGURE 2
AERIAL PHOTOGRAPH AND
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PROJECT LAYOUT PLANS

FIGURE 3A

SCALE: 1" = 50'
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FIGURE 3B
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FIGURE 7B
EXPANSIVE SOIL LOCATION MAP
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TABLE 1:  REGIONAL ACTIVE FAULT(S) 

Fault Name (Initials) FID MMAX 
Fault 
Type 

Fault 
Dip 

Dip 
Direction ZBOT ZTOR RRUP RJB RX FNM FRV 

Newport Inglewood-Rose Canyon 
fz (Silver Strand section) 224 7.5 RLSS 90º Vertical 8.1mi 

(13.0km) 0.0 11.2mi 
(18.1km) 

11.2mi 
(18.1km) 

11.2mi 
(18.1km) 0 0 

Notes: FID = The fault ID number.  Fault Identification Number (FID), used to identify a fault trace on the Caltrans Deterministic PGA Map. 
MMAX = Maximum Moment Magnitude: Defined as the largest earthquake a fault is capable of generating. 
Fault Type = Right Lateral Strike Slip (RLSS). 
Fault Dip = The angle between the fault plane and the horizontal plane. 
Dip Direction = The direction the fault dips. 
ZBOT = The depth to the bottom of the rupture plane. 
ZTOR = The depth to the top of the rupture plane. 
RRUP = The closest distance to the fault rupture plane. 
RJB = The shortest horizontal distance to the surface projection of the rupture area (a.k.a. Joyner-Boone Distance). 
RX = The horizontal distance to the fault trace or surface projection of the top of the rupture plane. 
FNM = The faults identified as a normal fault. 
FRV = The faults identified as a reverse fault. 
 

TABLE 2:  SOIL STRENGTH PARAMETERS 

Geologic Unit Cohesion (psf) Angle of Internal Friction (degrees) In-Situ Dry Density (pcf) 

Artificial Fill 200 26 120 

Otay Formation 500 34 120 
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Shear Wave Velocity, Vs30: 560 m/s

Latitude: 32.563500
Longitude: -116.935600

Depth to Vs = 1.0 km/s: 74 m 

Depth to Vs = 2.5 km/s: 2.00 km

DETERMINISTIC 

Newport Inglewood-Rose Canyon fault zone (Silver Strand section-
Downtown Graben fault)

Fault ID: 423

Maximum Magnitude (MMax): 7.5
Fault Type: RLSS

Fault Dip: 90 Deg

Dip Direction: V
Bottom of Rupture Plane: 13.00 km

Top of Rupture Plane(Ztor): 0.00 km
Rrup 18.14 km

Rjb: 18.14 km
Rx: 18.14 km

Fnorm: 0

Frev: 0 

Period
SA
(Base 
Spectrum)

Basin 
Factor

Near 
Fault 
Factor
(Applied)

SA
(Final 
Spectrum)

0.01 0.209 1.000 1.000 0.209

0.02 0.213 1.000 1.000 0.213
0.022 0.215 1.000 1.000 0.215

0.025 0.220 1.000 1.000 0.220

0.029 0.225 1.000 1.000 0.225
0.03 0.227 1.000 1.000 0.227

0.032 0.231 1.000 1.000 0.231
0.035 0.237 1.000 1.000 0.237

0.036 0.240 1.000 1.000 0.240

0.04 0.249 1.000 1.000 0.249
0.042 0.253 1.000 1.000 0.253

0.044 0.258 1.000 1.000 0.258
0.045 0.260 1.000 1.000 0.260

0.046 0.263 1.000 1.000 0.263
0.048 0.267 1.000 1.000 0.267

0.05 0.272 1.000 1.000 0.272

0.055 0.287 1.000 1.000 0.287
0.06 0.302 1.000 1.000 0.302

0.065 0.316 1.000 1.000 0.316
0.067 0.322 1.000 1.000 0.322

0.07 0.330 1.000 1.000 0.330
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0.075 0.344 1.000 1.000 0.344

0.08 0.358 1.000 1.000 0.358

0.085 0.371 1.000 1.000 0.371
0.09 0.384 1.000 1.000 0.384

0.095 0.396 1.000 1.000 0.396
0.1 0.408 1.000 1.000 0.408

0.11 0.427 1.000 1.000 0.427

0.12 0.444 1.000 1.000 0.444
0.13 0.459 1.000 1.000 0.459

0.133 0.463 1.000 1.000 0.463
0.14 0.471 1.000 1.000 0.471

0.15 0.482 1.000 1.000 0.482

0.16 0.486 1.000 1.000 0.486
0.17 0.490 1.000 1.000 0.490

0.18 0.492 1.000 1.000 0.492
0.19 0.493 1.000 1.000 0.493

0.2 0.494 1.000 1.000 0.494

0.22 0.485 1.000 1.000 0.485
0.24 0.476 1.000 1.000 0.476

0.25 0.470 1.000 1.000 0.470
0.26 0.465 1.000 1.000 0.465

0.28 0.454 1.000 1.000 0.454

0.29 0.448 1.000 1.000 0.448
0.3 0.443 1.000 1.000 0.443

0.32 0.430 1.000 1.000 0.430
0.34 0.418 1.000 1.000 0.418

0.35 0.412 1.000 1.000 0.412

0.36 0.406 1.000 1.000 0.406
0.38 0.394 1.000 1.000 0.394

0.4 0.383 1.000 1.000 0.383
0.42 0.372 1.000 1.000 0.372

0.44 0.362 1.000 1.000 0.362
0.45 0.357 1.000 1.000 0.357

0.46 0.353 1.000 1.000 0.353

0.48 0.344 1.000 1.000 0.344
0.5 0.335 1.000 1.000 0.335

0.55 0.312 1.000 1.014 0.316
0.6 0.291 1.000 1.027 0.299

0.65 0.274 1.000 1.041 0.285

0.667 0.268 1.000 1.046 0.281
0.7 0.258 1.000 1.055 0.273

0.75 0.245 1.000 1.069 0.261
0.8 0.232 1.000 1.082 0.252

0.85 0.221 1.000 1.096 0.243

0.9 0.211 1.000 1.110 0.235
0.95 0.202 1.000 1.123 0.227

1 0.194 1.000 1.137 0.220
1.1 0.178 1.000 1.137 0.202

1.2 0.164 1.000 1.137 0.187

Page 3 of 10Printer Friendly View

4/5/2012http://dap3.dot.ca.gov/shake_stable/print_view.php?x=288.2178280315176&y=-600.81237...

February 04, 2014 Geotechnical Design Report
SR-905/SR-125 Northbound Connectors Project

EA 11-288811/EFIS 1113000167

APPENDIX I: ANALYSES AND CALCULATIONS
Page 3 of 35



1.3 0.152 1.000 1.137 0.173
1.4 0.141 1.000 1.137 0.161

1.5 0.132 1.000 1.137 0.150
1.6 0.123 1.000 1.137 0.140

1.7 0.115 1.000 1.137 0.131

1.8 0.108 1.000 1.137 0.123
1.9 0.101 1.000 1.137 0.115

2 0.096 1.000 1.137 0.109
2.2 0.085 1.000 1.137 0.097

2.4 0.077 1.000 1.137 0.088

2.5 0.073 1.000 1.137 0.083
2.6 0.070 1.000 1.137 0.080

2.8 0.064 1.000 1.137 0.073
3 0.059 1.000 1.137 0.067

3.2 0.055 1.000 1.137 0.062
3.4 0.051 1.000 1.137 0.058

3.5 0.049 1.000 1.137 0.056

3.6 0.048 1.000 1.137 0.054
3.8 0.045 1.000 1.137 0.051

4 0.042 1.000 1.137 0.048
4.2 0.040 1.000 1.137 0.045

4.4 0.038 1.000 1.137 0.043

4.6 0.036 1.000 1.137 0.041
4.8 0.034 1.000 1.137 0.039

5 0.033 1.000 1.137 0.037

PROBABILISTIC 

Probabilistic Model  
USGS Seismic Hazard Map(2008) 975 Year Return Period

Period
SA
(Base 
Spectrum)

Basin 
Factor

Near 
Fault 
Factor
(Applied)

SA
(Final 
Spectrum)

0.01 0.237 1.000 1.000 0.237

0.02 0.288 1.000 1.000 0.288
0.022 0.296 1.000 1.000 0.296

0.025 0.307 1.000 1.000 0.307
0.029 0.321 1.000 1.000 0.321

0.03 0.324 1.000 1.000 0.324
0.032 0.330 1.000 1.000 0.330

0.035 0.338 1.000 1.000 0.338

0.036 0.341 1.000 1.000 0.341
0.04 0.351 1.000 1.000 0.351

0.042 0.356 1.000 1.000 0.356
0.044 0.361 1.000 1.000 0.361

0.045 0.363 1.000 1.000 0.363

0.046 0.366 1.000 1.000 0.366
0.048 0.370 1.000 1.000 0.370
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0.05 0.375 1.000 1.000 0.375

0.055 0.385 1.000 1.000 0.385

0.06 0.395 1.000 1.000 0.395
0.065 0.404 1.000 1.000 0.404

0.067 0.407 1.000 1.000 0.407
0.07 0.412 1.000 1.000 0.412

0.075 0.420 1.000 1.000 0.420

0.08 0.428 1.000 1.000 0.428
0.085 0.436 1.000 1.000 0.436

0.09 0.443 1.000 1.000 0.443
0.095 0.450 1.000 1.000 0.450

0.1 0.456 1.000 1.000 0.456

0.11 0.468 1.000 1.000 0.468
0.12 0.478 1.000 1.000 0.478

0.13 0.488 1.000 1.000 0.488
0.133 0.491 1.000 1.000 0.491

0.14 0.498 1.000 1.000 0.498

0.15 0.507 1.000 1.000 0.507
0.16 0.515 1.000 1.000 0.515

0.17 0.523 1.000 1.000 0.523
0.18 0.531 1.000 1.000 0.531

0.19 0.538 1.000 1.000 0.538

0.2 0.546 1.000 1.000 0.546
0.22 0.530 1.000 1.000 0.530

0.24 0.516 1.000 1.000 0.516
0.25 0.510 1.000 1.000 0.510

0.26 0.504 1.000 1.000 0.504

0.28 0.492 1.000 1.000 0.492
0.29 0.487 1.000 1.000 0.487

0.3 0.482 1.000 1.000 0.482
0.32 0.464 1.000 1.000 0.464

0.34 0.447 1.000 1.000 0.447
0.35 0.440 1.000 1.000 0.440

0.36 0.432 1.000 1.000 0.432

0.38 0.418 1.000 1.000 0.418
0.4 0.406 1.000 1.000 0.406

0.42 0.394 1.000 1.000 0.394
0.44 0.383 1.000 1.000 0.383

0.45 0.378 1.000 1.000 0.378

0.46 0.373 1.000 1.000 0.373
0.48 0.364 1.000 1.000 0.364

0.5 0.355 1.000 1.000 0.355
0.55 0.330 1.000 1.014 0.334

0.6 0.309 1.000 1.027 0.317

0.65 0.290 1.000 1.041 0.302
0.667 0.285 1.000 1.046 0.298

0.7 0.275 1.000 1.055 0.290
0.75 0.260 1.000 1.069 0.278

0.8 0.247 1.000 1.082 0.267
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0.85 0.234 1.000 1.096 0.257
0.9 0.223 1.000 1.110 0.248

0.95 0.213 1.000 1.123 0.240
1 0.204 1.000 1.137 0.232

1.1 0.187 1.000 1.137 0.212

1.2 0.172 1.000 1.137 0.195
1.3 0.159 1.000 1.137 0.181

1.4 0.148 1.000 1.137 0.169
1.5 0.139 1.000 1.137 0.158

1.6 0.131 1.000 1.137 0.149

1.7 0.123 1.000 1.137 0.140
1.8 0.117 1.000 1.137 0.133

1.9 0.111 1.000 1.137 0.126
2 0.106 1.000 1.137 0.120

2.2 0.095 1.000 1.137 0.108
2.4 0.086 1.000 1.137 0.098

2.5 0.082 1.000 1.137 0.094

2.6 0.079 1.000 1.137 0.090
2.8 0.072 1.000 1.137 0.082

3 0.067 1.000 1.137 0.076
3.2 0.062 1.000 1.137 0.071

3.4 0.058 1.000 1.137 0.066

3.5 0.056 1.000 1.137 0.064
3.6 0.054 1.000 1.137 0.062

3.8 0.051 1.000 1.137 0.058
4 0.048 1.000 1.137 0.054

4.2 0.046 1.000 1.137 0.052

4.4 0.044 1.000 1.137 0.050
4.6 0.042 1.000 1.137 0.048

4.8 0.041 1.000 1.137 0.047
5 0.040 1.000 1.137 0.045

MINIMUM DETERMINISTIC SPECTRUM 

Period SA
0.01 0.210

0.02 0.214
0.022 0.217

0.025 0.221

0.029 0.227
0.03 0.228

0.032 0.233
0.035 0.240

0.036 0.243

0.04 0.252
0.042 0.257

0.044 0.262
0.045 0.265
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0.046 0.267

0.048 0.272

0.05 0.277
0.055 0.294

0.06 0.310
0.065 0.326

0.067 0.332

0.07 0.342
0.075 0.357

0.08 0.371
0.085 0.386

0.09 0.399

0.095 0.413
0.1 0.425

0.11 0.444
0.12 0.461

0.13 0.476

0.133 0.480
0.14 0.488

0.15 0.499
0.16 0.502

0.17 0.503

0.18 0.504
0.19 0.505

0.2 0.504
0.22 0.490

0.24 0.477

0.25 0.470
0.26 0.463

0.28 0.449
0.29 0.442

0.3 0.436
0.32 0.421

0.34 0.407

0.35 0.400
0.36 0.394

0.38 0.381
0.4 0.369

0.42 0.355

0.44 0.341
0.45 0.335

0.46 0.329
0.48 0.317

0.5 0.306

0.55 0.278
0.6 0.254

0.65 0.233
0.667 0.227

0.7 0.216
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0.75 0.201
0.8 0.187

0.85 0.175
0.9 0.165

0.95 0.155

1 0.147
1.1 0.131

1.2 0.118
1.3 0.107

1.4 0.097

1.5 0.089
1.6 0.081

1.7 0.075
1.8 0.069

1.9 0.064
2 0.060

2.2 0.052

2.4 0.046
2.5 0.044

2.6 0.042
2.8 0.038

3 0.034

3.2 0.031
3.4 0.029

3.5 0.028
3.6 0.027

3.8 0.025

4 0.023
4.2 0.022

4.4 0.020
4.6 0.019

4.8 0.018

5 0.017

Envelope Data 

Period SA
0.01 0.237

0.02 0.288
0.022 0.296

0.025 0.307

0.029 0.321
0.03 0.324

0.032 0.330
0.035 0.338

0.036 0.341

0.04 0.351
0.042 0.356

0.044 0.361
0.045 0.363
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0.046 0.366

0.048 0.370

0.05 0.375
0.055 0.385

0.06 0.395
0.065 0.404

0.067 0.407

0.07 0.412
0.075 0.420

0.08 0.428
0.085 0.436

0.09 0.443

0.095 0.450
0.1 0.456

0.11 0.468
0.12 0.478

0.13 0.488

0.133 0.491
0.14 0.498

0.15 0.507
0.16 0.515

0.17 0.523

0.18 0.531
0.19 0.538

0.2 0.546
0.22 0.530

0.24 0.516

0.25 0.510
0.26 0.504

0.28 0.492
0.29 0.487

0.3 0.482
0.32 0.464

0.34 0.447

0.35 0.440
0.36 0.432

0.38 0.418
0.4 0.406

0.42 0.394

0.44 0.383
0.45 0.378

0.46 0.373
0.48 0.364

0.5 0.355

0.55 0.334
0.6 0.317

0.65 0.302
0.667 0.298

0.7 0.290
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0.75 0.278
0.8 0.267

0.85 0.257
0.9 0.248

0.95 0.240

1 0.232
1.1 0.212

1.2 0.195
1.3 0.181

1.4 0.169

1.5 0.158
1.6 0.149

1.7 0.140
1.8 0.133

1.9 0.126
2 0.120

2.2 0.108

2.4 0.098
2.5 0.094

2.6 0.090
2.8 0.082

3 0.076

3.2 0.071
3.4 0.066

3.5 0.064
3.6 0.062

3.8 0.058

4 0.054
4.2 0.052

4.4 0.050
4.6 0.048

4.8 0.047

5 0.045
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Analysis of CY-CB Attenuation Prediction Equation vs ARS Online Results

Comparison of ARS Curves
(unlock sheet with "shmi")

Model Inputs

Fault
Magnitude 7.5 (5 to 8.5)

F RV 0 (input 1 = Rev)

F NM 0 (input 1 = Normal)

Dip (degree) 90 ( 0 to 90)

Z TOR (km) 0

Distance

R RUP (km) 18.1

R JB (km) 18.1

R x  (km) 18.1

Hanging Wall? FALSE

Near-Field Factor? TRUE

Site

V S30 (m/sec) 560 (270 to 1500 m/s)

Z 1.0  (m) 74 (0 - No Basin)

Z 2.5  (km) 2 (0 - No Basin)

No. Cal. Basin? FALSE

So. Cal. Basin? FALSE

Analysis

ARS Online vs CY-CB Spreadsheet Results
MAX. % Diff. = 1%

Min. Spectrum for CA Min Sprectrum for ECSZ

T (sec) CB-CY   S(a) T (sec) Base S(a)
Basin 
Factor

Near 
Fault 

Factor
Final 

Adj. S(a)
Diff. 
(%) T (sec) S (a) T (sec) S (a)

0.010 0.20942 0.01 0.209 1 1 0.209 0%
0.020 0.21274 0.02 0.213 1 1 0.213 0%
0.022 0.21547 0.022 0.215 1 1 0.215 0%
0.025 0.21962 0.025 0.22 1 1 0.22 0%
0 029 0 22504 0 029 0 225 1 1 0 225 0%

For Comparsion Plots of Min. Sprectra, Paste 
Special into CellsPlace ARS Online Deterministic Data Here      

"Paste"CY-CB Spreadsheet Results

(Check only for 
sites located within 

a Basin)

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
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, S
a 

(g
)

Period (sec)

Deterministic ARS (5% Damping)
Comparison of Spreadsheet vs ARS Online

CY-CB Spreadsheet

ARS Online

Min. Spectrum for CA

Min Sprectrum for ECSZ

      Yes?

      Yes?

      Yes ?

      Yes ?

Deterministic_Response_Spectrum_072809.xls     5/9/2012     12:22 PM

0.029 0.22504 0.029 0.225 1 1 0.225 0%
0.030 0.22660 0.03 0.227 1 1 0.227 0%
0.032 0.23085 0.032 0.231 1 1 0.231 0%
0.035 0.23735 0.035 0.237 1 1 0.237 0%
0.036 0.23963 0.036 0.24 1 1 0.24 0%
0.040 0.24852 0.04 0.248 1 1 0.248 0%
0.042 0.25322 0.042 0.253 1 1 0.253 0%
0.044 0.25788 0.044 0.258 1 1 0.258 0%
0.045 0.26030 0.045 0.26 1 1 0.26 0%
0.046 0.26269 0.046 0.263 1 1 0.263 0%
0.048 0.26745 0.048 0.267 1 1 0.267 0%
0.050 0.27228 0.05 0.272 1 1 0.272 0%
0.055 0.28703 0.055 0.287 1 1 0.287 0%
0.060 0.30189 0.06 0.302 1 1 0.302 0%
0.065 0.31629 0.065 0.316 1 1 0.316 0%
0.067 0.32207 0.067 0.322 1 1 0.322 0%
0.070 0.33043 0.07 0.33 1 1 0.33 0%
0.075 0.34426 0.075 0.344 1 1 0.344 0%
0.080 0.35772 0.08 0.358 1 1 0.358 0%
0.085 0.37099 0.085 0.371 1 1 0.371 0%
0.090 0.38364 0.09 0.384 1 1 0.384 0%
0.095 0.39595 0.095 0.396 1 1 0.396 0%
0.100 0.40777 0.1 0.408 1 1 0.408 0%
0.110 0.42701 0.11 0.427 1 1 0.427 0%
0.120 0.44408 0.12 0.444 1 1 0.444 0%
0.130 0.45877 0.13 0.459 1 1 0.459 0%
0.133 0.46252 0.133 0.462 1 1 0.462 0%
0.140 0.47091 0.14 0.471 1 1 0.471 0%
0.150 0.48152 0.15 0.481 1 1 0.481 0%
0.160 0.48633 0.16 0.486 1 1 0.486 0%
0.170 0.48956 0.17 0.489 1 1 0.489 0%
0.180 0.49200 0.18 0.492 1 1 0.492 0%

      Yes?

      Yes?

      Yes ?

      Yes ?
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Comparison spreadsheet of the 2008 USGS Probabilistic Seismic Hazard Data and ARS Online Probabilistic Data (unlock spreadsheet "shmi")
Spectral Accelerations Points from USGS Website at http://earthquake.usgs.gov/research/hazmaps/products_data/2008/data/

Latitude Longitude

32.5635 -116.9356

VS30 (m/s) = 560

Z 1.0 (m) = 74

Z 2.5 (km) = 2

Analysis of ARS Online Results vs USGS Deaggregation Hazard (Adj. By CT)

T (sec)

Base 
Spectrum 

S(a)
Basin 
Factor

Near 
Fault 

Factor

Final Adj. 
Spectrum 

S(a)
Period 
(sec)

USGS 
Interpolated 

Spectral 
Accel.

Adj. for 
Near Fault 

Effect
Adj. for Soil 

Amplification

Adj. For 
Basin 
Effect

Final Adj. 
USGS      

Spec Accel

ARS Online 
Final Adj. 

Spect. Accel.

% Difference 
(bet. USGS & 
ARS Online)

0.01 0.237 1 1 0.237 0 0.217 1.000 1.088 1.000 0.236 0.237 -0.4%
0.02 0.288 1 1 0.288 0.2 0.512 1.000 1.070 1.000 0.547 0.546 0.3%

0.022 0.296 1 1 0.296 0.3 0.424 1.000 1.159 1.000 0.491 0.482 1.9%
0.025 0.307 1 1 0.307 1 0.164 1.114 1.250 1.000 0.228 0.232 -1.8%

0.029 0.321 1 1 0.321
0.03 0.324 1 1 0.324 Max % Difference = 1.9%

0.032 0.33 1 1 0.33

Place ARS Online Probabilistic Data Here               "Paste"

* Note:  This spreadsheet uses the given latitude and longitude data provided by the user to estimate spectral acceleration values with a probability of exceedence 5% in 50 yrs (or 
975 yr return period).  The four spectral acceleration data points plotted on the graph are from the USGS website and are based on a 0.05 degree grid. Basic interpolation is used to 
estimate intermediate values inside each grid.  Raw Data points are provided in the tabs of this spreadsheet.  Corner grid spectral acceleration data are shown in the "calculation" 
tab.

19.3

Near Fault Factor, 
Derived from USGS 
Deagg. Dist (km) =

Input Site Information

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

S
p

ec
tr

al
 A

cc
el

er
at

io
n

, S
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(g
)

Period (sec)

Probabilistic ARS (5% Damping)
Comparison of USGS Data & ARS Online

2008 USGS Deag. Hazard (Rock Adj. by CT)

ARS Online

2008 USGS Deag. Hazard (Beta)

Probabilistic_Response_Spectrum_080409.xls     5/9/2012      12:23 PM

0.032 0.33 1 1 0.33

0.035 0.338 1 1 0.338
0.036 0.341 1 1 0.341
0.04 0.351 1 1 0.351 USGS Deaggregation Hazard (Beta) with Near Field and Basin Factors

0.042 0.356 1 1 0.356

0.044 0.361 1 1 0.361

0.045 0.363 1 1 0.363
0.046 0.366 1 1 0.366

0.048 0.37 1 1 0.37 0 1.000 1.000 0.237 0.0%
0.05 0.375 1 1 0.375 0.1 1.000 1.000 0.456 0.0%

0.055 0.385 1 1 0.385 0.2 1.000 1.000 0.546 0.0%
0.06 0.395 1 1 0.395 0.3 1.000 1.000 0.482 0.0%

0.065 0.404 1 1 0.404 0.5 1.000 1.000 0.355 0.0%
0.067 0.407 1 1 0.407 1 1.114 1.000 0.232 0.0%
0.07 0.412 1 1 0.412 2 1.114 1.000 0.12 0.0%

0.075 0.42 1 1 0.42 3 1.114 1.000 0.076 0.0%
0.08 0.428 1 1 0.428 4 1.114 1.000 0.054 0.0%

0.085 0.436 1 1 0.436 5 1.114 1.000 0.045 0.0%

0.09 0.443 1 1 0.443
0.095 0.45 1 1 0.45 Max % Difference = 0.0%

0.1 0.456 1 1 0.456
0.11 0.468 1 1 0.468
0.12 0.478 1 1 0.478
0.13 0.488 1 1 0.488

0.133 0.491 1 1 0.491
0.14 0.498 1 1 0.498
0.15 0.507 1 1 0.507
0.16 0.515 1 1 0.515
0.17 0.523 1 1 0.523
0.18 0.531 1 1 0.531
0.19 0.538 1 1 0.538
0.2 0.546 1 1 0.546

0.22 0.53 1 1 0.53

0.24 0.516 1 1 0.516
0.25 0.51 1 1 0.51

Final Adj. 
USGS 
Deagg     

Spec Accel
Period 
(sec)

INPUT   
USGS 

Deagg. Spec 
Accel

Adj. for 
Near Fault 

Effect
Adj. For Basin 

Effect

ARS Online 
Final Adj. 

Spect. Accel.

% Difference 
(bet. USGS & 
ARS Online)
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SITE DATA 

Shear Wave Velocity, Vs30: 560 m/s

Latitude: 32.563489

Longitude: -116.935558

Depth to Vs = 1.0 km/s: 74 m 

Depth to Vs = 2.5 km/s: 2.00 km

DETERMINISTIC 

Newport Inglewood-Rose Canyon fault zone (Silver Strand section-
Downtown Graben fault)

Fault ID: 423

Maximum Magnitude (MMax): 7.5

Fault Type: RLSS

Fault Dip: 90 Deg

Dip Direction: V

Bottom of Rupture Plane: 13.00 km

Top of Rupture Plane(Ztor): 0.00 km

Rrup 18.14 km

Rjb: 18.14 km
Rx: 18.14 km

Fnorm: 0

Frev: 0 

Period
SA
(Base 
Spectrum)

Basin 
Factor

Near 
Fault 
Factor
(Applied)

SA
(Final 
Spectrum)

0.01 0.209 1.000 1.000 0.209

0.02 0.213 1.000 1.000 0.213

0.022 0.215 1.000 1.000 0.215

0.025 0.220 1.000 1.000 0.220
0.029 0.225 1.000 1.000 0.225

0.03 0.227 1.000 1.000 0.227

0.032 0.231 1.000 1.000 0.231

0.035 0.237 1.000 1.000 0.237

0.036 0.240 1.000 1.000 0.240

0.04 0.248 1.000 1.000 0.248

0.042 0.253 1.000 1.000 0.253

0.044 0.258 1.000 1.000 0.258

0.045 0.260 1.000 1.000 0.260

0.046 0.263 1.000 1.000 0.263

Page 1 of 10Shake Result

4/5/2012http://dap3.dot.ca.gov/shake_stable/shake_result4.php?x=288.2217880884207&y=-600.813...

February 04, 2014 Geotechnical Design Report
SR-905/SR-125 Northbound Connectors Project

EA 11-288811/EFIS 1113000167

APPENDIX I: ANALYSES AND CALCULATIONS
Page 13 of 35



0.048 0.267 1.000 1.000 0.267

0.05 0.272 1.000 1.000 0.272

0.055 0.287 1.000 1.000 0.287
0.06 0.302 1.000 1.000 0.302

0.065 0.316 1.000 1.000 0.316

0.067 0.322 1.000 1.000 0.322

0.07 0.330 1.000 1.000 0.330

0.075 0.344 1.000 1.000 0.344

0.08 0.358 1.000 1.000 0.358

0.085 0.371 1.000 1.000 0.371

0.09 0.384 1.000 1.000 0.384

0.095 0.396 1.000 1.000 0.396

0.1 0.408 1.000 1.000 0.408

0.11 0.427 1.000 1.000 0.427
0.12 0.444 1.000 1.000 0.444

0.13 0.459 1.000 1.000 0.459

0.133 0.462 1.000 1.000 0.462

0.14 0.471 1.000 1.000 0.471

0.15 0.481 1.000 1.000 0.481

0.16 0.486 1.000 1.000 0.486

0.17 0.489 1.000 1.000 0.489

0.18 0.492 1.000 1.000 0.492

0.19 0.493 1.000 1.000 0.493

0.2 0.494 1.000 1.000 0.494

0.22 0.485 1.000 1.000 0.485
0.24 0.476 1.000 1.000 0.476

0.25 0.470 1.000 1.000 0.470

0.26 0.465 1.000 1.000 0.465

0.28 0.454 1.000 1.000 0.454

0.29 0.448 1.000 1.000 0.448

0.3 0.443 1.000 1.000 0.443

0.32 0.430 1.000 1.000 0.430

0.34 0.418 1.000 1.000 0.418

0.35 0.411 1.000 1.000 0.411

0.36 0.406 1.000 1.000 0.406

0.38 0.394 1.000 1.000 0.394

0.4 0.383 1.000 1.000 0.383
0.42 0.372 1.000 1.000 0.372

0.44 0.362 1.000 1.000 0.362

0.45 0.357 1.000 1.000 0.357

0.46 0.353 1.000 1.000 0.353

0.48 0.344 1.000 1.000 0.344

0.5 0.335 1.000 1.000 0.335

0.55 0.312 1.000 1.014 0.316

0.6 0.291 1.000 1.027 0.299

0.65 0.274 1.000 1.041 0.285
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0.667 0.268 1.000 1.046 0.281

0.7 0.258 1.000 1.055 0.272

0.75 0.245 1.000 1.069 0.261

0.8 0.232 1.000 1.082 0.251

0.85 0.221 1.000 1.096 0.243

0.9 0.211 1.000 1.110 0.234

0.95 0.202 1.000 1.123 0.227

1 0.194 1.000 1.137 0.220

1.1 0.178 1.000 1.137 0.202

1.2 0.164 1.000 1.137 0.187

1.3 0.152 1.000 1.137 0.173
1.4 0.141 1.000 1.137 0.161

1.5 0.132 1.000 1.137 0.150

1.6 0.123 1.000 1.137 0.140

1.7 0.115 1.000 1.137 0.131

1.8 0.108 1.000 1.137 0.123

1.9 0.101 1.000 1.137 0.115

2 0.096 1.000 1.137 0.109

2.2 0.085 1.000 1.137 0.097

2.4 0.077 1.000 1.137 0.088

2.5 0.073 1.000 1.137 0.083

2.6 0.070 1.000 1.137 0.080

2.8 0.064 1.000 1.137 0.073
3 0.059 1.000 1.137 0.067

3.2 0.055 1.000 1.137 0.062

3.4 0.051 1.000 1.137 0.058

3.5 0.049 1.000 1.137 0.056

3.6 0.048 1.000 1.137 0.054

3.8 0.045 1.000 1.137 0.051

4 0.042 1.000 1.137 0.048

4.2 0.040 1.000 1.137 0.045

4.4 0.038 1.000 1.137 0.043

4.6 0.036 1.000 1.137 0.041

4.8 0.034 1.000 1.137 0.039
5 0.033 1.000 1.137 0.037

To use above data in Excel, 
copy/paste: 

0.01 0.209 1.000 1.000 0.209 
0.02 0.213 1.000 1.000 0.213 

PROBABILISTIC 

Probabilistic Model  
USGS Seismic Hazard Map(2008) 975 Year Return Period

Period
SA
(Base 
Spectrum)

Basin 
Factor

Near 
Fault 
Factor
(Applied)

SA
(Final 
Spectrum)
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0.01 0.237 1.000 1.000 0.237

0.02 0.288 1.000 1.000 0.288

0.022 0.296 1.000 1.000 0.296
0.025 0.307 1.000 1.000 0.307

0.029 0.321 1.000 1.000 0.321

0.03 0.324 1.000 1.000 0.324

0.032 0.330 1.000 1.000 0.330

0.035 0.338 1.000 1.000 0.338

0.036 0.341 1.000 1.000 0.341

0.04 0.351 1.000 1.000 0.351

0.042 0.356 1.000 1.000 0.356

0.044 0.361 1.000 1.000 0.361

0.045 0.363 1.000 1.000 0.363

0.046 0.366 1.000 1.000 0.366
0.048 0.370 1.000 1.000 0.370

0.05 0.375 1.000 1.000 0.375

0.055 0.385 1.000 1.000 0.385

0.06 0.395 1.000 1.000 0.395

0.065 0.404 1.000 1.000 0.404

0.067 0.407 1.000 1.000 0.407

0.07 0.412 1.000 1.000 0.412

0.075 0.420 1.000 1.000 0.420

0.08 0.428 1.000 1.000 0.428

0.085 0.436 1.000 1.000 0.436

0.09 0.443 1.000 1.000 0.443
0.095 0.450 1.000 1.000 0.450

0.1 0.456 1.000 1.000 0.456

0.11 0.468 1.000 1.000 0.468

0.12 0.478 1.000 1.000 0.478

0.13 0.488 1.000 1.000 0.488

0.133 0.491 1.000 1.000 0.491

0.14 0.498 1.000 1.000 0.498

0.15 0.507 1.000 1.000 0.507

0.16 0.515 1.000 1.000 0.515

0.17 0.523 1.000 1.000 0.523

0.18 0.531 1.000 1.000 0.531

0.19 0.538 1.000 1.000 0.538
0.2 0.546 1.000 1.000 0.546

0.22 0.530 1.000 1.000 0.530

0.24 0.516 1.000 1.000 0.516

0.25 0.510 1.000 1.000 0.510

0.26 0.504 1.000 1.000 0.504

0.28 0.492 1.000 1.000 0.492

0.29 0.487 1.000 1.000 0.487

0.3 0.482 1.000 1.000 0.482

0.32 0.464 1.000 1.000 0.464
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0.34 0.447 1.000 1.000 0.447

0.35 0.440 1.000 1.000 0.440

0.36 0.432 1.000 1.000 0.432
0.38 0.418 1.000 1.000 0.418

0.4 0.406 1.000 1.000 0.406

0.42 0.394 1.000 1.000 0.394

0.44 0.383 1.000 1.000 0.383

0.45 0.378 1.000 1.000 0.378

0.46 0.373 1.000 1.000 0.373

0.48 0.364 1.000 1.000 0.364

0.5 0.355 1.000 1.000 0.355

0.55 0.330 1.000 1.014 0.334

0.6 0.309 1.000 1.027 0.317

0.65 0.290 1.000 1.041 0.302
0.667 0.285 1.000 1.046 0.298

0.7 0.275 1.000 1.055 0.290

0.75 0.260 1.000 1.069 0.278

0.8 0.247 1.000 1.082 0.267

0.85 0.234 1.000 1.096 0.257

0.9 0.223 1.000 1.110 0.248

0.95 0.213 1.000 1.123 0.240

1 0.204 1.000 1.137 0.232

1.1 0.187 1.000 1.137 0.212

1.2 0.172 1.000 1.137 0.195

1.3 0.159 1.000 1.137 0.181
1.4 0.148 1.000 1.137 0.169

1.5 0.139 1.000 1.137 0.158

1.6 0.131 1.000 1.137 0.149

1.7 0.123 1.000 1.137 0.140

1.8 0.117 1.000 1.137 0.133

1.9 0.111 1.000 1.137 0.126

2 0.106 1.000 1.137 0.120

2.2 0.095 1.000 1.137 0.108

2.4 0.086 1.000 1.137 0.098

2.5 0.082 1.000 1.137 0.094

2.6 0.079 1.000 1.137 0.090

2.8 0.072 1.000 1.137 0.082
3 0.067 1.000 1.137 0.076

3.2 0.062 1.000 1.137 0.071

3.4 0.058 1.000 1.137 0.066

3.5 0.056 1.000 1.137 0.064

3.6 0.054 1.000 1.137 0.062

3.8 0.051 1.000 1.137 0.058

4 0.048 1.000 1.137 0.054

4.2 0.046 1.000 1.137 0.052

4.4 0.044 1.000 1.137 0.050
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4.6 0.042 1.000 1.137 0.048

4.8 0.041 1.000 1.137 0.047

5 0.040 1.000 1.137 0.045

To use above data in Excel, 
copy/paste: 

0.01 0.237 1.000 1.000 0.237 
0.02 0.288 1.000 1.000 0.288 

MINIMUM DETERMINISTIC SPECTRUM 

Period SA
0.01 0.210

0.02 0.214

0.022 0.217

0.025 0.221

0.029 0.227

0.03 0.228

0.032 0.233

0.035 0.240

0.036 0.243

0.04 0.252

0.042 0.257
0.044 0.262

0.045 0.265

0.046 0.267

0.048 0.272

0.05 0.277

0.055 0.294

0.06 0.310

0.065 0.326

0.067 0.332

0.07 0.342

0.075 0.357

0.08 0.371
0.085 0.386

0.09 0.399

0.095 0.413

0.1 0.425

0.11 0.444

0.12 0.461

0.13 0.476

0.133 0.480

0.14 0.488

0.15 0.499

0.16 0.502
0.17 0.503

0.18 0.504
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0.19 0.505

0.2 0.504

0.22 0.490
0.24 0.477

0.25 0.470

0.26 0.463

0.28 0.449

0.29 0.442

0.3 0.436

0.32 0.421

0.34 0.407

0.35 0.400

0.36 0.394

0.38 0.381
0.4 0.369

0.42 0.355

0.44 0.341

0.45 0.335

0.46 0.329

0.48 0.317

0.5 0.306

0.55 0.278

0.6 0.254

0.65 0.233

0.667 0.227

0.7 0.216
0.75 0.201

0.8 0.187

0.85 0.175

0.9 0.165

0.95 0.155

1 0.147

1.1 0.131

1.2 0.118

1.3 0.107

1.4 0.097

1.5 0.089
1.6 0.081

1.7 0.075

1.8 0.069

1.9 0.064

2 0.060

2.2 0.052

2.4 0.046

2.5 0.044

2.6 0.042
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2.8 0.038

3 0.034

3.2 0.031

3.4 0.029

3.5 0.028

3.6 0.027

3.8 0.025

4 0.023

4.2 0.022

4.4 0.020

4.6 0.019
4.8 0.018

5 0.017

To use above data in Excel, 
copy/paste: 

0.01 0.210 
0.02 0.214 

Envelope Data 

Period SA
0.01 0.237

0.02 0.288

0.022 0.296

0.025 0.307

0.029 0.321

0.03 0.324

0.032 0.330

0.035 0.338

0.036 0.341
0.04 0.351

0.042 0.356

0.044 0.361

0.045 0.363

0.046 0.366

0.048 0.370

0.05 0.375

0.055 0.385

0.06 0.395

0.065 0.404

0.067 0.407
0.07 0.412

0.075 0.420

0.08 0.428

0.085 0.436

0.09 0.443

0.095 0.450

0.1 0.456

0.11 0.468

Page 8 of 10Shake Result

4/5/2012http://dap3.dot.ca.gov/shake_stable/shake_result4.php?x=288.2217880884207&y=-600.813...

February 04, 2014 Geotechnical Design Report
SR-905/SR-125 Northbound Connectors Project

EA 11-288811/EFIS 1113000167

APPENDIX I: ANALYSES AND CALCULATIONS
Page 20 of 35



0.12 0.478

0.13 0.488

0.133 0.491
0.14 0.498

0.15 0.507

0.16 0.515

0.17 0.523

0.18 0.531

0.19 0.538

0.2 0.546

0.22 0.530

0.24 0.516

0.25 0.510

0.26 0.504
0.28 0.492

0.29 0.487

0.3 0.482

0.32 0.464

0.34 0.447

0.35 0.440

0.36 0.432

0.38 0.418

0.4 0.406

0.42 0.394

0.44 0.383

0.45 0.378
0.46 0.373

0.48 0.364

0.5 0.355

0.55 0.334

0.6 0.317

0.65 0.302

0.667 0.298

0.7 0.290

0.75 0.278

0.8 0.267

0.85 0.257
0.9 0.248

0.95 0.240

1 0.232

1.1 0.212

1.2 0.195

1.3 0.181

1.4 0.169

1.5 0.158

1.6 0.149
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1.7 0.140

1.8 0.133

1.9 0.126

2 0.120

2.2 0.108

2.4 0.098

2.5 0.094

2.6 0.090

2.8 0.082
3 0.076

3.2 0.071

3.4 0.066

3.5 0.064

3.6 0.062

3.8 0.058

4 0.054

4.2 0.052

4.4 0.050

4.6 0.048

4.8 0.047
5 0.045

To use above data in Excel, 
copy/paste: 

0.01 0.237 
0.02 0.288 

Page 10 of 10Shake Result

4/5/2012http://dap3.dot.ca.gov/shake_stable/shake_result4.php?x=288.2217880884207&y=-600.813...

February 04, 2014 Geotechnical Design Report
SR-905/SR-125 Northbound Connectors Project

EA 11-288811/EFIS 1113000167

APPENDIX I: ANALYSES AND CALCULATIONS
Page 22 of 35



0

10

20

30

40

50

60

70

80

90

100

110

120

Closest Distance, Rcd (km)
0

10

20

30

40

50

60

70

80

90

100

110

120

Closest Distance, Rcd (km)

5.0

5.5

6.0

6.5

7.0

7.5

8.0

MAGNITUDE (Mw)

5.0

5.5

6.0

6.5

7.0

7.5

8.0

MAGNITUDE (M
w)

2
4

6
8

1
0

%
 C

o
n
tr

ib
u
tio

n
 t
o
 H

a
za

rd

PSH Deaggregation on NEHRP C  soil
State_Route-11_ 116.936o W, 32.563 N.
Peak Horiz. Ground Accel.>=0.2320  g
Ann. Exceedance Rate .103E-02. Mean Return Time 975   years
Mean (R,M,ε0)  22.7 km, 6.41,  0.68
Modal (R,M,ε0) =  19.3 km, 6.78,  0.63 (from peak R,M bin)
Modal (R,M,ε*) = 19.5 km, 6.77, 1 to 2 sigma  (from peak R,M,ε bin)
Binning: DeltaR 10. km, deltaM=0.2, Deltaε=1.0

200910 UPDATE

ε0 < -2

-2 < ε0 < -1

-1 < ε0 <-0.5

-0.5 < ε0 < 0

0 < ε0 < 0.5

0.5 < ε0 < 1

1 < ε0 < 2

2 < ε0 < 3

Prob. SA, PGA

<median(R,M) >median

GMT 2012 Apr  5 21:04:27 Distance (R), magnitude (M), epsilon (E0,E) deaggregation for a site on soil with average vs= 560. m/s top 30 m. USGS CGHT PSHA2008 UPDATE    Bins with lt 0.05% contrib. omitted

0)
εε

Mean (R,M,
Modal (R,M,ε

0)  2
ε0) =
*)

)  22.7 km, 6.4
) =  19.3 km, 6

February 04, 2014 Geotechnical Design Report
SR-905/SR-125 Northbound Connectors Project

EA 11-288811/EFIS 1113000167

APPENDIX I: ANALYSES AND CALCULATIONS
Page 23 of 35



February 04, 2014 Geotechnical Design Report
SR-905/SR-125 Northbound Connectors Project

EA 11-288811/EFIS 1113000167

APPENDIX I: ANALYSES AND CALCULATIONS
Page 24 of 35



February 04, 2014 Geotechnical Design Report
SR-905/SR-125 Northbound Connectors Project

EA 11-288811/EFIS 1113000167

APPENDIX I: ANALYSES AND CALCULATIONS
Page 25 of 35



February 04, 2014 Geotechnical Design Report
SR-905/SR-125 Northbound Connectors Project

EA 11-288811/EFIS 1113000167

APPENDIX I: ANALYSES AND CALCULATIONS
Page 26 of 35



February 04, 2014 Geotechnical Design Report
SR-905/SR-125 Northbound Connectors Project

EA 11-288811/EFIS 1113000167

APPENDIX I: ANALYSES AND CALCULATIONS
Page 27 of 35



0 40 80 120 160 200
50

90

130

170

210

Rte 11 static Fill 50-ft 2:1 slope fill
c:\documents and settings\s113111\desktop\rte11 for zia\static permenent fill rte 11 50ft.pl2    5/29/2012   02:42PM

1  

2  

3  

1

1

1

bcd ef ghij
a

# FS
a 1.499
b 1.499
c 1.500
d 1.500
e 1.501
f 1.501
g 1.501
h 1.502
i 1.502
j 1.502

Soil
Desc.

fill

Soil
Type
No.
1

Total
Unit Wt.

(pcf)
120.0

Saturated
Unit Wt.

(pcf)
125.0

Cohesion
Intercept

(psf)
200.0

Friction
Angle
(deg)
26.0

Pore
Pressure
Param.

0.00

Pressure
Constant

(psf)
0.0

Piez.
Surface

No.
0

GSTABL7 v.2  FSmin=1.499
Safety Factors Are Calculated By The Modified Bishop Method

February 04, 2014 Geotechnical Design Report
SR-905/SR-125 Northbound Connectors Project

EA 11-288811/EFIS 1113000167

APPENDIX I: ANALYSES AND CALCULATIONS
Page 28 of 35

Static Analysis- 50ft, 2:1 Fill Slope



0 40 80 120 160 200
50

90

130

170

210

Rte 11 seismic Fill 50-ft 2:1 slope fill
c:\documents and settings\s113111\desktop\rte11 for zia\seismic permenent fill rte 11 50 ft.pl2    5/29/2012   02:39PM

1  

2  

3  

1

1

1

bc def gh ij
a

# FS
a 1.283
b 1.283
c 1.283
d 1.283
e 1.284
f 1.284
g 1.285
h 1.285
i 1.285
j 1.285

Soil
Desc.

fill

Soil
Type
No.
1

Total
Unit Wt.

(pcf)
120.0

Saturated
Unit Wt.

(pcf)
125.0

Cohesion
Intercept

(psf)
200.0

Friction
Angle
(deg)
26.0

Pore
Pressure
Param.

0.00

Pressure
Constant

(psf)
0.0

Piez.
Surface

No.
0

Load Value
Peak(A) 0.200(g)
kh Coef. 0.070(g)<

GSTABL7 v.2  FSmin=1.283
Safety Factors Are Calculated By The Modified Bishop Method

February 04, 2014 Geotechnical Design Report
SR-905/SR-125 Northbound Connectors Project

EA 11-288811/EFIS 1113000167

APPENDIX I: ANALYSES AND CALCULATIONS
Page 29 of 35

Seismic Analysis- 50ft, 2:1 Fill Slope



0 30 60 90 120 150
50

80

110

140

170

Rte 11 static Fill 30-ft 2:1 slope fill
c:\documents and settings\s113111\desktop\rte11 for zia\static permenent fill rte 11.pl2    5/29/2012   02:43PM

1  

2  

3  

1

1

1

bcdefgh
ij

a

# FS
a 1.728
b 1.728
c 1.729
d 1.729
e 1.729
f 1.729
g 1.729
h 1.731
i 1.731
j 1.731

Soil
Desc.

fill

Soil
Type
No.
1

Total
Unit Wt.

(pcf)
120.0

Saturated
Unit Wt.

(pcf)
125.0

Cohesion
Intercept

(psf)
200.0

Friction
Angle
(deg)
26.0

Pore
Pressure
Param.

0.00

Pressure
Constant

(psf)
0.0

Piez.
Surface

No.
0

GSTABL7 v.2  FSmin=1.728
Safety Factors Are Calculated By The Modified Bishop Method

February 04, 2014 Geotechnical Design Report
SR-905/SR-125 Northbound Connectors Project

EA 11-288811/EFIS 1113000167

APPENDIX I: ANALYSES AND CALCULATIONS
Page 30 of 35

Static Analysis- 30ft, 2:1 Fill Slope
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Rte 11 seismic Fill 30-ft 2:1 slope fill
c:\documents and settings\s113111\desktop\rte11 for zia\seismic permenent fill rte 11.pl2    5/29/2012   02:40PM
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Seismic Analysis- 30ft, 2:1 Fill Slope
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Static Analysis- 20ft, 1:1 Temporary Cut Slope in Documented Fill
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Static Analysis- 30ft, 2:1 Cut Slope in Otay Formation
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Seismic Analysis- 30ft, 2:1 Cut Slope in Otay Formation
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1.0 INTRODUCTION 

The SR-125lSR-905 Connectors will extend fiom the south terminus of the SR-125 Toll Road 
Segment 1A improvements to the proposed realigned and widened SR-905. The alignment falls 
within the City of San Diego and, along the northern portions of the site, within the County of 
San Diego (Figure 1). The Connector project also includes three bridge structures that will be 
addressed in separate design reports. 

1.1 Sco~e of Services 

The scope of our investigation included review of information for nearby sites, limited 
field investigation, and preparing this geotechnical report for the project site 
improvements. This report was prepared in accordance with the current Caltrans 
Guidelines for Preparing Geotechnical Design Reports, Version 1.3, dated December 
2006. 

The scope of work for the geotechnical investigation included the following tasks: 

Review of existing information fiom previous geotechnical and seismicity studies 
within and adjacent to the project alignment. Relevant references are cited in 
Appendix A. 

Geologic mapping supplemented with review of geologic maps and analysis of 
available aerial photographs to evaluate surface conditions. 

Drilling, sampling, logging, and backfilling 20 hollow-stem auger borings. 

Excavation, sampling, logging and backfilling of 6 backhoe exploratory trenches. 

Laboratory testing of selected soil samples to characterize the subsurface materials. 

Evaluation of liquefaction, expansion, settlement, and corrosion potentials. 

Evaluation of cut, fill, and natural slope stability. 

Development of earthwork recommendations. 

Preparation of this report. 



The purpose of this report is to document subsurface geotechnical conditions, provide 
analyses of anticipated site conditions as they pertain to the project described herein, and 
to recommend design and construction criteria for the roadway portions of the project. 

This report is intended for use by the project design engineer, construction personnel, 
bidders and contractors. 
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2.0 EXISTING FACILITIES AND PROPOSED IMPROVEMENTS 

Existinq Facilities 

The existing SR- 125 alignment approaches the site (SR- 125lSR-905 Connector) from the 
north and terminates prior to reaching Otay Mesa Road. There are several existing 
roadways, both overhead and underground utilities, storm drains, and commercial 
developments that fall into the proposed Connector alignment. Starting from the north, 
the first roadway to be encountered is the Otay Mesa RoadSR-905, which runs generally 
east-west and turns north-south across the proposed alignment. As a result one bridge 
structure (Otay Road Undercrossing) is proposed in this area. 

The Connector alignment passes southward for approximately 600 meters across 
undeveloped lands. Previously operations of the SR-125 Toll Road construction to the 
north utilized portions of this area for a fill stockpile area. The alignment will pass over 
this fill, portions of which will be left in-place and other portions outside of the alignment 
will be removed and utilized for import materials elsewhere on the Connector project or 
the SR-905 project. . . 

Prior to reconnecting with southern and completed SR-905 improvements the proposed 
Connector alignment passes over Airway Road (Airway Road Undercrossing) and 
adjacent to existing structures associated with a self storage facility, which are to remain. 
As a result, retaining structures in this area are proposed to provide grade separation 
between the Connector alignment and the storage facility. 

As previously mentioned, there are several areas of existing overhead power lines. These 
lines generally are located along Airway Road (east-west) and Otay Mesa RoadSR-905, 
also referred to as Paseo Internacional. These overhead utilities will be relocated. In 
addition, the existing roadways have underground utilities, some of which will be 
relocated to account for the location of new site improvements such as bridge foundations 
and retaining structure foundations. 

Proposed Improvements 

The northbound Connector will extend approximately 1.2 km from the SR-905 "A" Line 
STA 199+40 to the SR-125 "A" Line STA 30+60. The southbound Connector will extend 
approximately 1.8 km from SR-905 "A" Line STA 204+00 to SR-125 "A" Line STA 
32+10. To provide access to the Siempre Viva exit, an approximately 1 km exit ramp will 
be constructed alongside the proposed SR-905 from SR-905 "A" Line STA 192+40 to 
STA 202+20. 



The southbound Connector will traverse three bridges: the Otay Mesa Road 
Undercrossing (two span), the Southbound Connector Separation (three span), and the 
Airway Ramp Undercrossing (single span). Retaining walls are planned along the right 
side of the approach embankment to Abutment 1 of the Flyover and along the left side of 
the of the approach embankment to Abutment 1 of the Airway Road Ramp. Another 
retaining wall is planned along the left side of the Siempre Viva exit ramp embankment. 
The northbound Connector will traverse one bridge, the Otay Mesa Road Undercrossing. 
We understand a culvert is planned to cross the northbound and southbound Connectors 
near the existing natural drainage course at approximately "N" Line Station 14+40 and 
ccS" Line Station 17+40. Cuts on the order of 5m are proposed along the "SV-1" Line 
while the remainder of proposed grading will provide embankment fills up to 10m in 
height. 

It is noted that at the time of preparing this plan, the mainline paving for the SR-125 Toll 
Road had been constructed to approximately STA 32+20 along the southbound lanes and 
STA 28+50 along the northbound lanes. 

Separate preliminary foundation reports have been prepared to address the preliminary 
foundation recommendations for the three bridge structures (Leighton, 2007a, b, c). 

teighton 



3.0 PERTINENT REPORTS AND INVESTIGATIONS 

This study included a review of the field and laboratory testing programs previously conducted 
by various investigators. Those investigations include: 

1. State Route 125 Toll Road Stations 27+00 to 168+30, San Diego County, California, Phase 1 
Preliminary Geotechnical Design Report and Phase 1 Preliminary Bridge Foundation 
Reports, prepared by Ninyo and Moore and dated September 17, 1999. 

2. Geotechnical Design Report State Route 125 South Toll Road Segment 1AIK.P. 2.7 To 8.2 
San Diego, California, May 2005, prepared by Ninyo and Moore and dated May 16,2005. 

3. Airway Road Undercrossing, Log of Test Borings, 4 Sheets, prepared by Caltrans, last 
revision dated February 1 1,2005. 

4. Geotechnical Design Report, 1 1-SD-905, KP 9.211 8.0, 1 1-091 821, prepared by Caltrans, 
dated September 14,2005. 

5. Foundation Recommendations, 1 1 -SD-905-KP 17.60, 1 1-09 1-82 1, Airway Road UC, BR. 
#57-1148 4R, Airway Road Ramp, BR. #57-1148S, dated March 17,2004. 

Leighton performed additional field reconnaissance, geologic mapping and subsurface 
exploration, laboratory testing, and engineering analysis to verify and/or supplement geologic 
information along the proposed Connector alignment. Previous logs and pertinent laboratory tests 
are presented in Appendix D of this report. 

'lyl 
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4.0 PHYSICAL SETTING 

The following sections describe the topographic, geologic, climatological and surface drainage, 
conditions across the project site area. 

Climatic Conditions 

Southern California has a relatively mild, Mediterranean climate. Over the last 
approximately 50 years, the site area (zip code 92154 - Chula Vista, California), has an 
average temperature of 16" Celsius (C); an average high temperature of 20" C; and an 
average low temperature of 12" C. The recorded average yearly precipitation is 24 cm, 
with on average the most precipitation occurring during the months of January and 
February. Snowfall is extremely rare, and the area is considered frost-free. As such, 
freeze-thaw effects will be negligible and recommendations specific to them are not 
included in the present study. 

To~oara~hv and Drainaue 

The overall site consists of a relatively flat to gently sloping area of little natural 
topographic relief. Elevations range fiom approximately 170 meters (msl) in the 
southeastern connection with the SR125, to 150 meters at the tie in with the Otay Mesa 
Road to the west. The site drains by sheet flow fiom east to west, with some 
concentration of drainage within a broad east-wet oriented swale across the central 
portion of the site. The natural topographic contour has been altered by the placement of 
artificial embankments related to the existing portions of the SR-125 already constructed. 
Existing topographic contours are illustrated on the Geotechnical Maps (Plates 1 through 
3). The USGS topographic map in Figure 2 depicts regional topography. 

Features of En~ineerinq and Construction Sianificance 

As previously described, the site is transected by several roadways, and utilities. In 
addition to those features, a relatively large stockpile of temporary Caltrans fill up to 6 
meters high is located between approximately STA 15+50 to STA 17+00 ( " N  Line) of 
SR-125. Also of significance is the presence of an environmentally sensitive area (ESA) 
located at approximately STA 14+25 to STA 14+75 ('N" Line) of SR-125 located just 
south of the existing stockpile described above. 

ieighton 
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4.4 Regional Geoloav and Seismicitv 

The Connector alignment site is located in the coastal section of the Peninsular Range 
Province, a geomorphic province with a long and active geologic history throughout 
Southern California. Throughout the last 54 million years, the area known as the "San 
Diego Embayrnent" has undergone several episodes of marine inundation and subsequent 
marine regression, resulting in the deposition of a thick sequence of marine and 
nonmarine sedimentary rocks on the basement complex. Together the Santiago Peak 
Volcanics and the granitics of the Southern California batholiths make up the basement 
complex that these units are deposited onto (Kennedy, 1975). 

Gradual emergence of the region fiom the sea occurred in Pleistocene time, and numerous 
wave-cut platforms, most of which were covered by relatively thin marine and nonrnarine 
terrace deposits, formed as the sea receded from the land. Accelerated fluvial erosion 
during periods of heavy rainfall, coupled with the lowering of the base sea level during 
Quaternary time, resulted in the rolling hills, mesas, and deeply incised canyons which 
characterize the landforms we see in the general site area today. Specifically, the site is 
located within the southeast portion of the San Diego Embayrnent in an area characterized 
by the presence of terraced coastal sedimentary formations of Quaternary to Tertiary age. 
Regional geology is presented on Figure 3. 

San Diego, like the rest of Southern California, is seismically active as a result of being 
located near the active margin between the North American and Pacific tectonic plates. The 
principal source of seismic activity is movement along the northwest-trending regional fault 
zones such as the San Andreas, San Jacinto and Elsinore Faults Zones, as well as along less 
active faults such as the Rose Canyon Fault Zone. Our review of geologic literature 
pertaining to the site and general vicinity indicates that there are no known major or active 
faults on or in the immediate vicinity of the site (Jennings, 1994). The nearest known active 
fault is the Rose Canyon Fault Zone located approximately 1 1.6 krn west of the site. Table 1 
sufnmarizes the known faults within 100 krn of the site considered to have a potential 
seismogenic affect on the site, and the assigned maximum credible earthquake magnitude, if 
applicable. Figure 4 presents a Regional Fault Map for the site area. 

\ 
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Elsinore 
(Coyote Mountain) 

71 kin 6.8 7.5 

Earthquake Valley 74 krn 6.5 6.5 
Newport-Inglewood 80 km 7.1 7.0 

San Clemente 90 km N/ A 7.25 
- -- 

Elsinore (Temecula) I 91 km 6.8 7.5 
NIA - not part of CGS seismic hazard model. 

4.5 Soil Survev Mapping 

Based on our review of historic maps published by the United States Department of 
Agriculture (USDA, 1973) the site is underlain by clays derived from calcerous 
sandstones and shales. These include the Diablo Clay (DaC) characterized by gentle to 
moderate (2 to 9 percent) slopes, poor drainage, and slight to moderate erosion. In 
addition, the Salinas Clay Loam (ScA) is mapped within the lower portions of the site, 
formed on relatively flat (0 to 2 percent) slopes that have been washed from the Diablo 
series soils. These are also slightly erodible, with moderate drainage (USDA, 1973) 

Because of the generalized nature of soils mapping, more detailed assessment of earth 
material is found in our site specific geotechnical information. Figure 5 presents the 
USDA mapping for the site area. 

-+ 
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5.0 EXPLORATION 

Leighton's field exploration program included geologic mapping and subsurface investigations, 
conducted to supplement existing geotechnical data and describe geologic conditions likely to be 
encountered in the development of the Connector. A field reconnaissance of the site was 
conducted prior to commencement of the subsurface investigation. The primary purpose of the 
reconnaissance was to determine suitable locations for the proposed borings and test pits with 
respect to geologic conditions, location of the proposed alignment, existing utilities, accessibility, 
and cultural and biological constraints. 

The field investigation was completed utilizing the following techniques: review of existing data, 
analysis of aerial photographs, geologic mapping along the proposed alignment, and excavation 
and logging of exploration borings and trenches. Laboratory testing of soil and bedrock materials 
collected during the field investigation was performed to evaluate geotechnical characteristics of 
the onsite material. Logs of the borings and trenches are included in Appendix B. A summary of 
the borings and trenches is provided in Table 2. 

A total of 20 hollow stem auger borings (B-1 through B-10, B-14 through B-22 and B-26) 
were excavated, sampled, and logged by a geologist from our office. The borings were 
excavated to depths of 6.5 to 24.8 meters below ground surface (bgs). Leighton 
Consulting located the proposed borings based on the locations provided in our work plan 
dated July 31, 2007 and updated maps dated August 14, 2007. Because not all the 
proposed borings were excavated due to refinement of geometries and access constraints, 
the completed borings are not sequentially numbered. Figure 6 is a site index map to be 
utilized with Plates 1 through 3 which present the locations of our completed 
explorations. 

The borings were advanced using a CME 75 drill rig with 200 mm diameter hollow stem 
augers. Our field geologist maintained logs of the borings, visually classified materials 
encountered according to the Unified Soil Classification System (ASTM D 2488) and in 
accordance with the Caltrans Soil and Rock Logging, Classification Manual (2007), and 
obtained samples of the subsurface materials. Samples were generally obtained from the 
borings at 1.5 m intervals using either a SPT sampler (5 1 rnrn O.D. and 35 rnm 1.D) or a 
California sampler (76 mm O.D. and 61 mm I.D.) with 150 mm long sample tubes. The 
samplers were driven into the subsurface materials with an automatic trip hammer (63.5 
kg hammer dropping 760 mm). Blow counts were recorded at 150 mm intervals for each 
sample, except where sampler refusal was encountered at a lesser increment (greater than 
50 blows per 150 mm). The blow counts recorded on the boring logs represent the raw 
field data and have not been corrected for the effects of overburden pressure, rod effects, 
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borehole diameter, variation in sampler size, or hammer energy correction. Soil samples 
obtained fiom the borings were packaged and sealed in the field to reduce moisture loss 
and disturbance, and returned to our laboratory for further testing. Each boring was 
backfilled with bentonite-cement grout immediately subsequent to excavation and 
logging. 

In selected borings (B-6, B-17, and B-22), the upper 12 meters of the boring was 
advanced as a continuous soil core boring to investigate for the possible presence of 
shallow clay seams or planes of weakness. 
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NC 

B-14 HS 8-17-2007 2 SV 1 Line 18+04 3m Right 160 9.5 NR Ongoing Leighton Investigation 

B-15 HS 8-17-2007 2 SV 1 Line 17+42 5m Right 160.2 9.5 NR Ongoing Leighton Investigatiorl 

B-16 HS 8-16-2007 2 SVl Line 16+81 4m Right 160.5 9.6 155.5 Ongoing Leighton Investigation 

B-17 HSC 8-20-2007 2 SVI Line 15+71 2m Right 160 18.6 152.1 Ongoing Leighton Investigation 

B-18 HS 8-15-2007 2 N Line IN56 4m Right 160 6.5 NR Ongoing Leighton Investigation 

L B-19 HS 8-16-2007 2 S Line 14+05m Right 160 24.8 155.4 Ongoing Leighton Investigation 

B-20 HS 8-15-2007 2 S Line 13+25 lm Right 161 9.5 157.3 Ongoing Leighton Investigation 

HS 8-15-2007 2 S Line 12+46 lf i  Right 162.0 9.5 NR Ongoing Leighton Investigation 





Table 2 (Continued) 

(12. Date Completed; ~ ~ = ~ r o ~ o s e d  Investigation Not Yet Completed 
3. Groundwater noted during drilling. NR=Not Recorded 1 



Trenches 

A total of 6 exploration trenches (TP-1 and TP-3 through TP-7) were excavated, sampled, 
and logged by a geologist from our oflice. The trenches were excavated to depths of up to 
approximately 2.2 meters below the existing ground surface (bgs). The trenches were 
excavated utilizing a rubber track John Deere JD-410G excavator utilizing a 0.9 meter 
wide bucket. The purpose of these excavations was to evaluate the physical 
characteristics of the surficial soils and assess the depth to competent material within 
limits of the proposed development. The trenches also allowed evaluation of the soils to 
be encountered at the proposed design elevations, the general nature of the soils proposed 
for use as compacted fills, the approximate depth to formational material, and provided 
representative samples for laboratory testing. After logging and sampling, the excavations 
were backfilled and compacted with effort using the bucket of the excavator. No 
compaction testing was performed. 

Geologic mapping along the project alignment was performed and is presented on Plates 
1 through 3. Our mapping included the use of our field explorations, site reconnaissance, 
and previously published geologic maps (Appendix A). The limits of mapped soil units 
and bedrock units are M e r  discussed in Section 7 of this report. 

Geo~hvsical Studies 

At this time, we do not plan to complete further exploration utilizing geophysical 
methods at the site with regard to the Draft Geotechnical Design Report. Planned 
exploration for the SR 125 SBl905 Separator bridge structure may use geophysical 
methods. 

Instrumentation 

At this time, we do not plan to install instrumentation at the site with regard to the Draft 
Geotechnical Design Report. Currently, project plans do not indicate that instrumentation 
would be applicable to the design phase of the project. 

Ex~loration Notes 

Our exploration of the alignment indicates that in general, native areas of the site are 
overlain by a thin layer of generally expansive and compressible clayey topsoil. 
Underlying these materials are formational materials of moderately cemented and well 
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indurated sandstone and siltstone/claystone. Locally, some of these materials may require 
heavy ripping, where cuts are planned. 

Localized areas of artificial fill exist across the project area. The fills appear associated 
with the minor grading of the site associated with the current roadways (Airway Road and 
SR-905) and the adjacent commercial structure. In addition, a fill stockpile exists across 
the alignment. The stockpile fill will be partially removed during the proposed grading of 
SR-905, and is anticipated to be utilized on other fill portions of the adjacent SR-905 
project. 

Seepage was not encountered in our trench explorations. Perched groundwater was 
encountered in several of our exploration borings (B-2 through B-6, B-10, B-16, B-17, B- 
19, B-20, and B-22). However, ground water is not expected to be a constraint to the 
design of the project. 

Active grading for the widening and realignment of Otay Mesa Road was ongoing during 
the time of our field exploration. 
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6.0 LABORATORY TESTING 

Laboratory tests were performed on representative subsurface materials to check the field 
classifications of recovered samples and evaluate the geotechnical engineering properties of 
subsurface materials. The following laboratory tests were performed: 

All laboratory tests, except corrosivity tests, R-value, and Maximum Density and Optimum 
moisture content, were performed in general accordance with ASTM procedures. The corrosivity 
tests were performed in accordance with Caltrans procedures. The results of laboratory tests are 
presented in Appendix C. 
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7.0 GEOTECHNICAL CONDITIONS 

Site Geoloqv 

Based on our subsurface exploration, and review of pertinent geologic literature and 
maps, the primary bedrock unit at the site is Oligocene-age Otay Formation, which is 
generally overlain by surficial units consisting of topsoil and both documented (part of 
SR-905 grading operations) and undocumented fills. 

The approximate areal extent of the geologic units encountered during ow exploration is 
depicted on Plates 1 through 3. A brief description of the geologic units encountered on 
the site is presented below. 

7.2.1 Documented Artificial Fill (Afl 

Based on mapping performed at the site during our geologic reconnaissance, areas 
of documented fill exist across the site. The fills are associated with grading for 
the on-going roadway construction of the SR-125 Toll Road and stockpile 
activities for the SR-905. Based on ow observations, the fill materials generally 
consisted of moist, medium dense to dense, light brown to brown clayey sand and 
moist, stiff, sandy clays. 

7.2.2 Undocumented Fill (Afu) 

Based on mapping performed at the site during our investigation, localized areas 
of undocumented fill exist across the project area. The fills appear associated with 
the minor grading of the site associated with the current roadways (Airway Road 
and SR-905) and the adjacent commercial structure. It is noted that deeper 
undocumented fills associated with utility trenches or other underground 
improvements are present at the site. Based on our observations, undocumented 
fill materials generally consisted of dark brown clayey sands and sandy clays with 
scattered rock fragments. We estimate that undocumented fill thicknesses range 
up to approximately 1.5 m locally, and potentially up to 2.0 m where existing 
underground utilities are located. In their current condition, these materials are not 
considered suitable for the support of structural improvements. 
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7.2.3 Topsoil (Unmap~ed) 

A layer of topsoil mantles the site area. As encountered in our exploratory borings 
and trenches, the topsoil generally consists of brown to dark brown, dry to moist, 
stiff to hard, locally porous, sandy silty clay with a trace of scattered fine gravel. 
The topsoil was approximately 1.0 m in thickness. As encountered the topsoil was 
generally very desiccated with abundant rootlets. Therefore, in their current 
condition, the topsoil materials are not suitable for the support of structural 
improvements. 

7.2.4 Otav Formation (To) 

The entire site is underlain at depth by bedrock material consisting of Tertiary- 
aged Otay Formation. This unit was encountered in each of the exploration 
borings below the surficial materials to the total depth explored (maximum 24.7 
m). During our drilling exploration, this material generally excavated to light 
brown to brown, moist, silty fine sand. Where undisturbed, these materials can be 
classified as a "soft-rock" and are essentially intermediate in physical strength 
between soil and rock. For the purpose of physical description, we have utilized 
soil descriptions modified with "stone" to characterize the relatively higher 
strength of the unit relative to the soil counterpart. 

7.3 Structure 

Based on our review of available literature (Appendix A) and our preliminary site 
investigation, the underlying geologic unit (Otay Formation) contains generally flat-lying 
bedding. Our conclusion is corroberated by the results of three soil core borings (B-6, B- 
17, and B-22). Those borings provided continous soil cores for observation and logging in 
the upper 12 m of the Otay Formation that did not indicate the presence of clay seams that 
would be adverse to the construction of the project. 

Natural S l o ~ e  Stabilitv 

Landslides are deep-seated ground failures (several tens to hundreds of feet deep) in 
which a large arcuate shaped section of a slope detaches and slides downhill. Landslides 
are not to be confused with minor slope failures (slumps), which are usually limited to the 
topsoil zone and can occur on slopes composed of almost any geologic material. 
Landslides can cause damage to structures both above and below the slide mass. 
Structures above the slide area are typically damaged by undermining of foundations. 
Areas below a slide mass can be damaged by being overridden and crushed by the failed 
slope material. 
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Several formations within the San Diego region are particularly prone to landsliding 
including the Otay Formation, which is considered generally susceptible to slope 
instability in the site area (CDMG, 1995). These formations generally have high clay 
content and mobilize when they become saturated with water. Other factors, such as 
steeply dipping bedding that project out of the face of the slope andfor the presence of 
fracture planes, will also increase the potential for landsliding. 

No active landslides or indications of deep-seated landsliding were noted at the site 
during our field reconnaissance or our review of available geologic literature, topographic 
maps, and stereoscopic aerial photographs. Additionally, we also did not observe minor 
slope failures or slumps along the alignment. Due to the relatively flat surface 
topography, and lack of native slopes, the existing site areas adjacent to the proposed 
alignment do not include natural slopes subject to instability. Existing slopes at the site 
are limited to embankment fills placed in conjunction with the construction of the SR-125 
alignment and will be modified during construction of the proposed Connector. 
Therefore, the potential for significant landslides or large-scale slope instability at the site 
is considered low. 

7.5 Soil and Ground Water Conditions 

Based on the results of our subsurface exploration and laboratory testing, the underlying 
lithologic units of the Otay Formation consist generally of fine-grained sandstone to 
siltstone and claystone. Bedding observed within our exploration pits indicates that 
lithologic units generally dip in a southwesterly direction. Generally, we observe an upper 
sandy unit, underlain by lower interbeded silty and clayey units (Plates 4 and 5) across the 
site. These lithologic units characteristically are dense to well indurated, with no visible 
indication of porosity. Locally, we observe that interbedded sandstones at depths below 5 
meters can be saturated. We attribute these localized zones of saturation to a perched 
ground water table that varies in depth and extent across the site, but on average begins at 
a depth of more than 5 meters. 

In addition, soil development across the site generally ranges up to 1 meter in total 
thickness. As observed, the soils are well developed based on their pedogenic 
characteristics, since much of the observed soil is very clayey, with a very well developed 
blocky to prismatic character. Of significance, we also note that the soil is generally very 
desiccated within the upper 0.5 meters. Laboratory testing indicates that pedogenic soils 
are characteristically highly expansive across the site. 
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7.5.1 Ground Water 

The project site is situated in the San Ysidro Hydrologic Subarea with the Tijuana 
Hydrologic Area of the Tijuana Hydrologic Unit (RWQCB, 1991). The principal 
ground water body in the region occurs in deep sand and silt units within the Otay 
Formation. Based on available water well data, the depth to the regional ground 
water body is on the order of about 130 meters below ground surface (DWR, 
1986). 

However, perched ground water contained within thin sandy layers was 
encountered underlying the site at a depth of approximately 12.2 m below the 
existing ground surface (i.e., elevation 151.4 m above mean sea level). In 
addition, and as previously mentioned, a piezometer was placed in the Caltrans 
(2004) boring B-1-03. Ground water in that boring was measured on January 13, 
2004, at an elevation of 158.2 m. The difference observed in the ground water 
elevations may be explained by the presence of sand layers located at various 
depths below the site, along with the expected normal fluctuation of perched 
ground water elevation with time. Ground water levels may fluctuate during 
periods of precipitation. We do not anticipate ground water will be a constraint to 
the construction of the project. 

7.6 Surface Water 

Based on site topography, surface water drains as sheet flow across the site during rainy 
periods in a southerly to southwesterly direction. Generally, water flows from the north 
from two collection points along the northern portion of Otay Mesa Road southward into 
the site area. Flow combines westward of the temporary fill stockpile and project 
alignment located south of Otay Mesa Road, and flows southerly to southwesterly from 
there. Surface water then combines with a generally east-west oriented minor drainage. 
This minor drainage has been established as an Environmentally Sensitive Area (ESA). 
The nature of this drainage is generally a gentle gradient of flow toward the west, with 
less than 1 - to 2-foot deep erosion rills along the drainage. 

7.6.1 Scour 

The previously mentioned drainages located transecting the site are considered 
minor. Water flowing in the drainages will be related to rainfall events or from the 
neighboring developments. The proposed improvements are expected to mitigate 
scour potential by containing runoff in drainage systems. Therefore, the potential 
for scow is considered low. 
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It should be noted however, that the presence of highly expansive surftcial soils 
across the site could have an adverse affect on the performance of earthen 
drainage structures such as detention basins. Based on our experience, wetting and 
drying of detention basin walls consisting of highly expansive clays will result in 
desiccation that will accelerate scour and erosion. 

7.6.2 Erosion 

Based on USDA soil maps (Appendix A), the surficial soils and formational 
materials across the site are considered erodible, although erodilbility is not 
considered a constraint to project development. Recommendations are presented 
in the following sections to reduce erosion potential during construction. Best 
Management Practices (BMP) should be performed in accordance with Caltrans 
Construction Site Best Management Practices Manual (March 1,2003). 

7.7 Proied Site Seismicitv 

The proposed project is located within the seismically active region of southern California 
and should be designed in accordance with current Caltrans Seismic Design Criteria (June, 
2006). Our preliminary recommendations for seismic design of the proposed structures are 
described in the following sections. 

7.7.1 Ground Motions 

The dominant active seismic source for the project is the Rose Canyon Fault, which 
is located approximately 11.6 km west of the site. This fault is mapped by Caltrans 
as the Newport Inglewood-Rose Canyon Fault-East, or N E  (Mualchin, 1996). The 
NIE fault is capable of producing a Maximum Credible Earthquake (MCE) with a 
moment magnitude Mw of 7.0 (Mualchin, 1996). The site lies between the 0.3g and 
0.4g contours of the Caltrans 1996 Seismic Hazards Map. To verify the 
appropriateness of the mapped values, a check was performed using that attenuation 
relationship of Sadigh et (1997) using a Mw of 7.2 as identified as the maximum 
magnitude by the California Geologic,, Survey (CGS, 2003). That calculation 
indicated a peak bedrock acceleration of 0.36g. We recommend using a design 
bedrock acceleration of 0.4g for evaluating the seismic response at the site. 
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7.7.2 Ground RuDture 

No active or potentially active faults are mapped crossing the site, and the site is 
not located within a mapped Alquist-Priolo Earthquake Fault Zone for active 
faults. Ground rupture hazard at the site is considered low. 

The nearest mapped segment of the active Rose Canyon Fault extends to within 
approximately 11.6 km west of the site. Cracking due to shaking fkom distant 
seismic events is not considered a significant hazard, although it is possible at any 
site in southern California. 

It should be noted for the purpose of discussion, the closest mapped fault to the 
site is the La Nacion Fault, which is considered potentially active. For definition 
purposes, an Active fault exhibits evidence of ground displacement in the last 
11,000 years, and a Potentially Active fault is a fault that has exhibited ground 
displacement in the last 1,600,000 years. A geologic map covering the Imperial 
,B>qach Quadrangle (Kennedy and Tan, 1977), and fault maps by Treiman (1993) 
indicate the fault is approximately 8 km west of the site. In addition, two minor 
short faults are located approximately 5 km west of the site. However, we do not 
consider the La Nacion Fault Zone, a potential seismogenic source and therefore 
have not included it in our analysis. 
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8.0 GEOTECHNICAL ANALYSES AND DESIGN 

8.1 Dvnamic Analvsis 

The following sections discuss our methodology for seismic parameter selection and 
calculation of the site ARS Curve, along with secondary seismic effects for the site 
including liquefaction, earthquake induced settlement, lateral spreading and slope 
instability. 

8.1.1 Parameter Selection 

As discussed in the previous section, the Newport Inglewood (East) NIE fault is 
capable of producing a Maximum Credible Earthquake (MCE) with a moment 
magnitude Mw of 7.0 (Mualchin, 1996). We recommend using a design bedrock 
acceleration of 0.4g for evaluating the seismic response at the site. 

Based on our subsurface exploration and experience regarding the Otay Formation 
at adjacent sites, the formational soils (Otay Formation) below the site are classified 
as Type C, very dense soil/sofi rock. Our classification is based on average standard 
penetration "N-Values" greater than 50 blowsI300 mm, undrained strengths greater 
than 100 Ha, and our field observations. Therefore, we recommend using soil 
profile Type C, Magnitude Group 7.25A0.25, and a peak bedrock acceleration of 
0.4g to determine the appropriate 5% damped acceleration response spectra (ARS) 
curve for seismic design. 

Because the site is within 15 kilometers of an active fault, the standard ARS curve 
should be modified to account for near-source effects in accordance with Caltrans 
criteria. The adjusted ARS curve for periods of 0 to 4 seconds is shown on Figure 7. 
The recommended modifications, as referenced to the structure period (T) are as 
follows: 

Spectral acceleration magnification is not required for T < 0.5 second. 
Increase the spectral accelerations for T > 1.0 second by 20 percent. 
Linear interpolate spectral accelerations for 0.5 5 T 5 1 .O. 

The effective seismic horizontal coefficient, kh used in pseudo-static slope 
stability analysis is specified in Caltrans Guidelines for Structures Foundation 
Reports (Version 2.0) as 113 of the peak ground acceleration. Therefore, we 
propose to use values of 0.15 in seismic slope stability evaluation for 
formational and fill area. See Section 8.2.1 for discussion of our seismic slope 
stability results. 
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8.1.2 Liquefaction 

Liquefaction of soils can be caused by strong vibratory motion due to earthquakes. 
Both research and historical data indicate that loose, saturated, granular soils are 
susceptible to liquefaction and dynamic settlement. Liquefaction is typified by a 
reduction in of shear strength in the affected soil layer. Liquefaction may be 
manifested by excessive settlement, sand boils, and bearing failure. 

Subsurface data underlying the site for the Otay Formation indicated dense 
granular to moderately indurated fine-grained soils, which correspond to Soil 
Profile Type C per Table B. 1,2006 Caltrans Seismic Design Criteria. Type C soil 
is characterized by very dense soil and soft rock with shear wave velocity of 
360ds  c v s l  760rn/s, standard penetration resistance N>50 or undrained 
strength greater than 100 kPa. Due to its density, Type C soil is not considered 
liquefiable. 

8.1.3 Earthauake Induced Settlement 

Granular soils tend to densify when subjected to shear strains induced by ground 
shaking during earthquakes. Simplified methods were proposed by Tokimatsu and 
Seed (1987) and Ishihara and Yoshimine (1992) involving SPT N-values used to 
estimate earthquake-induced soil settlement. 

Due to low susceptibility of the site to liquefaction, the potential for earthquake- 
induced settlements is considered to be low during strong ground shaking. 
Earthquake-induced settlements tend to be most damaging when differential 
settlements result. Earthquake-induced total and differential settlement are 
expected to be negligible. 

8.1.4 Lateral S~read 

Empirical relationships have been derived by Youd and others (Youd et. al., 2002) 
to estimate the magnitude of lateral spread due to liquefaction. These relationships 
include parameters such as earthquake magnitude, distance of the earthquake from 
the site, slope height and angle, the thickness of liquefiable soil, and gradation 
characteristics of the soil. 

The susceptibility to earthquake-induced lateral spread is considered to be low for 
the site because of the low susceptibility to liquefaction. 
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8.1.5 Seismic Slope Stabilitv 

As previously mentioned, no active landslides or indications of deep-seated 
landsliding were noted at the site during our field reconnaissance or our review of 
available geologic literature, topographic maps, and stereoscopic aerial 
photographs. Due to the relatively flat surface topography, and lack of native 
slopes, the existing site areas adjacent to the proposed alignment do not include 
natural slopes subject to seismic instability. 

Cuts and Excavations 

The planned grading includes excavation of cut slopes up to approximately 5 meters in 
height located approximately near the proposed "SV1" Line STA 20+00, Section D-D' 
Plate 2. Shallower cuts associated with a proposed detention basin are also planned right 
of "N" Line Station 12+50. No other areas of cuts are proposed along the Connector 
alignment. 

With regard to temporary excavations less than 5 feet deep with vertical sides performed 
in formational materials we anticipate that these excavations should remain stable for the 
period required to construct the utility, provided they are free of adverse geologic 
conditions. However, it should be noted that loose and saturated artificial fill present on 
site may cave during trenching operations. In accordance with OSHA requirements, 
excavations deeper than 1.5 m should be shored or be laid back if workers are to enter 
such excavations. Temporary sloping gradients should be determined in the field by a 
"competent person" as defined by OSHA. 

8.2.1 Stability 

Cut slopes performed along the proposed alignment will expose topsoil and 
Oligocene-age Otay Formation. Our investigation did not indicate the presence of 
any adverse bedding. Based on our review of the 35 percent grading plan (PTG, 
2008) a proposed cut slope is planned at approximately ("SVI" Line STA 20+00). 
To evaluate the stability of the proposed Section D-D' cut slope, we utilized the 
computer program GSTABL7 v2.0, considering both circular failure surfaces 
using the Modified Bishop Method, and block failure surfaces using the 
Simplified Janbu Method. The strength parameters utilized in the analysis are 
summarized below in Table 4. Based on the results of our analysis for the 
maximum cut height of 5 meters the factors of safety are at least than 1.5 and 1.1 
for static and pseudo-static analysis, respectively. Therefore, our analysis indicates 
that the proposed cut slope is stable under both static and seismic conditions. 
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Idealized models were constructed using the geologic sections and soil strengths 
derived from laboratory test results from the site specific exploration, and our 
professional engineering judgment. Topsoil strength (secant residual friction angle) 
was determined via correlation of liquid limit to ball milled liquid limit and 
associated clay fraction (Stark et. al., 2005). Static and pseudostatic slope stability 
was calculated for sections B-B', C-C', and D-D'. The pseudo-static analysis was 
performed using a horizontal seismic coefficient (kh) of 0.15. Static and pseudo- 
static calculations are provided in ~ ~ ~ e n d i x  E. 

Based on our field explorations and professional experience with similar sites, we 
anticipate that the surficial materials (artificial fills and topsoils) and the Otay 
Formation should be rippable with conventional heavy earth moving equipment in 
good operating condition. Locally cemented zones could occur within the Otay 
Formation that could result in more difficult ripping and the generation of 
oversize materials. 

8.2.3 Gradins Factors 

Based on the results of our explorations and our professional experience with 
similar projects in the general vicinity of the site, we have estimated bulking and 
shrinkage of the on-site soils. The volume change of excavated on-site materials 
upon recompaction as fill is expected to vary with materials and location. 
Typically, the surficial soils and bedrock materials vary significantly in natural 
and compacted density. However, the following factors (based on the results of 
our investigation, geotechnical analysis and professional experience on similar 
sites) are as follows: 
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8.3 Embankments 

Table 5 
Grading Factors 

Embankment slopes up to a maximum height of approximately 9 meters with a slope 
ratio of 1:2 (V:H) or flatter are proposed to support the Connector and associated ramps. 
Fill materials for embankment construction will be predominantly fiom imported borrow 
sources. All fill soil should be placed in thin, loose lifts, uniformly moisture-conditioned, 
and compacted to a minimum 90 percent relative compaction as determined by CTM 216. 
Fill at structure approach embankments, structure backfill below retaining wall footings 
in embankments, and at other locations as specified by the Caltrans Standard 
Specifications (2006b) should be compacted to a minimum relative compaction of 95 
percent. The 95 percent compaction zone of the approach embankment is shown on 
Figure 208.1 1A of the Highway Design Manual (Caltrans, 2006b). 

Material 

Surficial Deposits (Fill and Topsoil) 
Otay Formation 

8.3.1 Removal of Undocumented Fill Materials and Rubbish 

Volume Change 

3 to 8 percent shrinkage 
4 to 6 percent bulking 

Undocumented fill materials are generally porous and contain organic materials 
and are highly expansive. These soils locally blanket portions of the site and are 
considered unsuitable for support of site improvements or additional fill soils in 
their present condition. Generally, the most significant location of these materials 
is north of Otay Mesa Road. The mapped areal extent of these materials is 
presented on Plates 1 and 2. 

8.3.2 Stabilitv 

Based on our review of the 35 percent grading plans (PTG, 2008) the proposed 
embankment fill slopes are planned between approximately ("SV2" Line from 
STA 195+00 to STA 200+00; and "S" and "N" Lines from STA 15+00 to 20+00 
and 10+00 to 17+00, respectively). Stability analyses were performed for typical 
fill slopes constructed with materials derived from the onsite sw5cial units and 
bedrock formations. Geologic sections depicting subsurface geologic conditions 
and site topography are presented on Plates 4 and 5. To evaluate the stability of 
the proposed embankment slopes, we utilized the computer program GSTABL7 
v2.0, using both circular failure surfaces using the Modified Bishop Method, and 
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block failure surfaces using the Simplified Janbu Method. The strength 
parameters utilized in the analysis are summarized in Table 4. 

The materials anticipated for use in fill slope grading will predominantly consist 
of imported, clayey silt to silty sands derived from the Otay Formation. Our 
analysis, assuming homogeneous slope conditions, indicates the proposed 
embankment fill slopes have calculated factors of safety of 1.5 and 1.1 or greater, 
with respect to global stability under both static and seismic conditions. 

8.3.3 Settlement 

The height of embankment fill will vary, but will not exceed approximately 10 
meters in height. The embankment fill will be supported on mostly clayey topsoil 
which as been subjected to desiccation and organic intrusion over time. Generally, 
topsoils blanket the site, but are no more than approximately 1 meter in thickness. 
Underlying the compressible topsoil is dense and well indurated formational 
materials of the Otay Formation. Topsoils, when subjected to new loads and 
potential surface water infiltration will consolidate. Materials of the underlying 
Otay Formation are anticipated to be generally incompressible. 

Settlement calculations were performed utilizing samples obtained from the 
various topsoil layers across the site. The calculations show estimated settlement 
up to 25 rnm where loading represents a fill height of 10 meters. Due to the 
relatively thin character of the topsoils, the settlements are expected to occur 
rapidly during construction of the embankments. Accordingly, embankment 
settlement should not impact the integrity of the roadway. 
Internal settlement of new embankment fill is estimated range between 0.5 and 1.0 
percent of the overall embankment height, or between 50 and 100 mrn. 

Earth Retainincl Systems 

Based on the 35 percent submittal plans three retaining walls are proposed along the SR- 
125lSR-905 Connector alignment. The walls are proposed to be standard Caltrans 
concrete retaining walls (Type 1 though Type 5). At this time Caltrans Standard crib 
walls or Mechanically Stabilized Earth (MSE) walls are not proposed along the 
Connector alignment. The currently proposed retaining walls are summarized in the table 
below: 
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Station Location 

8.4.1 Allowable Net Bearinq Pressure and Minimum Embedment 

To reduce the effect of soil expansion on wall footings, such as for retaining and 
free-standing walls, the footings should penetrate through the soil zone that is 
most likely prone to volume change. On level ground, it is recommended the 
footings be embedded at least 0.6 meters below lowest adjacent finish grade. 
Where footings are located on or adjacent to slopes, footings should have a 
minimum setback of 1.5 meters fiom face of slope. Plans for free-standing walls 
located at the top of slopes should be reviewed by the geotechnical consultant 
prior to construction. 

For spread footings founded in compacted fill, footings may be designed for a 
bearing pressure of 240 kPa. For spread footings in founded in Otay Formation, 
footings may be designed for a bearing pressure of 340 kPa. Where retaining walls 
are founded on or adjacent to slopes bearing pressures should be reduced to 160 
kPa and 225 kPa, for fill and Otay Formation, respectively. The wall footings 
should be designed and reinforced with structural considerations. 

Soil resistance developed against lateral structural movement can be obtained 
fiom the passive pressure value provided in the section below. Further, for sliding 
resistance, a fiiction coefficient of 0.40 may be used at the concrete and soil 
interface. These values may be increased by one-third when considering loads of 
short duration including wind or seismic loads. The total resistance may be taken 
as the sum of the fictional and passive resistances provided that the passive 
portion does not exceed one half of the total resistance. 

8.4.2 Lateral Earth Pressures 

Embedded structural walls should be designed for lateral earth pressures exerted 
on them. The magnitude of these pressures depends on the amount of deformation 
that the wall can yield under load. If the wall can yield (0.6 cm laterally over 0.2 
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percent of the wall height) enough to mobilize the full shear strength of the soil, it 
can be designed for "active" pressure. If the wall cannot yield under the applied 
load, the shear strength of the soil cannot be mobilized and the earth pressure will 
be higher. Such walls should be designed for "at rest" conditions. If a structure 
moves toward the soils, the resulting resistance developed by the soil is the 
"passive" resistance. We recommend the following lateral earth pressures for 
active and at-rest conditions. 

The above values assume non-expansive backfill and free-draining conditions. If 
conditions other than those assumed above are anticipated, the equivalent fluid 
pressure values should be provided on an individual-case basis by the 
geotechnical engineer. Surcharge loads should be considered in addition to the 
values above. 

Table 7 

Equivalent Fluid Weight (kPa/m) 

8.4.3 Wall Backfill 

Structure backfill should conform to Section 19-3 of the Caltrans Standard 
Specifications (2006). 

1 :2 (V:H) Slope 

7 

11 

Condition 

Active 

At-Rest 

8.4.4 Wall Drainaqe 

Level 

5.6 

9 

All retaining wall structures should be provided with appropriate drainage. Drains 
in accordance with Caltrans Standard Plans BO-3 (2006a) should be provided. 
The pipe should be sloped to drain to a suitable outlet. 
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8.5 Culvert Foundations 

Improvements along the proposed SR-125lSR-905 Connector will also include the 
construction of culvert structures. Our review of the 35 percent submittal plans indicates 
that the culvert locations have not been located at the time of our preparing this report. 
However, existing drainage patterns indicate that surface runoff from the northern and 
eastern areas adjacent to the project will need to be directed through the site toward the 
southwest to follow existing drainage gradients. In particular, an area classified as ESA 
which currently contains a minor drainage, crosses the project alignment where an 
approximately 9 meter high embankment is proposed. We therefore anticipate that 
removal of topsoils in these areas will need to be performed. 

8.6 Minor Foundations 

No specific locations for minor structures such as sound walls have been identified on the 
35 percent submittal plans. However, we anticipate that sound walls may be required 
where existing adjacent commercial improvements are currently located or may be 
located in the future. Therefore, we recommend for Caltrans Standard soundwall designs, 
an ultimate lateral passive soil pressure of 47;l kPa/m be utilized. 
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9.0 MATERIAL SOURCES 

Mining operations eligible to supply materials such as aggregates in San Diego County are 
outlined in Table 8 below. The following is the AB 3098 list, as of January 1, 2008. Sections 
10295.5 and 20676 of the Public Contract Code preclude mining operations that are not on the 
AB 3098 List from selling sand, gravel, aggregates or other mined materials to state or local 
agencies. Note this list is updated continuously, and a current listing is maintained by the 
California Department of Conservation, Office of Mine Reclamation. 

Table 8 

1 

91-37-0044 

91-37-0045 

Summary of Mine Material Sources 

91-37-0046 

9 1-37-0047 

Mine ID I Mine Name 

BUCKMAN PIT 

OLIVE STREET PIT 

91-37-0048 
9 1-37-0052 
91-37-0054 
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O~erator 

MCCAIN PIT 

BURNAND BORROW PIT 

9 1-37-0056 
91-37-0057 
9 1-37-0063 
91 -37-0064 
91-37-0066 

WORKS 
SAN DIEGO COUNTY, DEPARTMENT OF PUBLIC 
WORKS 
SAN DIEGO COUNTY. DEPARTMENT OF PUBLIC 
WORKS 
SAN DIEGO COUNTY, DEPARTMENT OF PUBLIC 
WORKS 
SAN DIEGO COUNTY, DEPARTMENT OF PUBLIC 

WARNER PIT 
NATIONAL QUARRIES 
INLAND VALLEY MATERIALS 
PAL0 VERDE DESILTATION & 

1 

Source: http://www.mnservation.ca.gov/omr/ab~3O988IisVPag~/Inde~.ay,~ 

RECLAMATION PROJECT 
PAUMA VALLEY COUNTRY CLUB 
WOODWARD SAND 
BAXTER QUARRY 
ROSEMARY'S MOUNTAIN 

WORKS 
NATIONAL QUARRIES 
INLAND VALLEY MATERIALS 

I 

PAL0 VERDE RANCH HOA 
THE PAUMA VALLEY COUNTRY CLUB 
LAKESIDE LAND COMPANY, INC. 
M. J. BAXTER DRILLING COMPANY 
GRANITE CONSTRUCTION COMPANY 
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10.0 MATERIAL DISPOSAL 

We do not anticipate that significant amounts of unsuitable materials will be generated during the 
proposed grading. Removals of topsoil will result in the generation of clayey and expansive soils, 
however, we anticipate that these materials will be mixed into the proposed fills along the 
alignment where embankments are planned and located outside of proposed approach 
embankment and structure backfill. Should unsuitable materials as defined in Section 19-2.02 of 
the Caltrans Specifications (2006a) be encountered, they should be disposed of off-site 
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11.0 CONSTRUCTION CONSIDERATIONS 

The following sections outline considerations potentially influencing project design, 
specifications, construction monitoring, and instrumentation. 

11.1 Construction Advisories 

Overhead as well as underground utilities are present across the project alignment. These 
utilities include inactive (abandoned) as well as active gas, electric, water, and cable 
services, some of which are relatively new alignments given the active construction along 
the SR-125 route. The locations of existing utilities should be noted as appropriate. 

11.2 Construction Considerations Influencinq Desiqn 

Specific earthwork considerations are outlined in Section 12.1 of this report. In addition, 
the presence of clayey soils at the site is anticipated, and therefore, these earth materials 
generally will exhibit higher expansion potential, higher corrosion potential, and lower R- 
Values than relatively sandy materials. Selective grading of sandy materials where 
encountered may be desirable in order to achieve enhanced engineering properties. 

Based on our review of the 35 percent submittal plans, the majority of the proposed 
grading will consist of embankment placement. Therefore, we anticipate that the import 
of materials will be required to complete the proposed grading. 

1 1 3  Construdion Considerations Influencing Specifications 

Specifications are expected to generally correspond to Caltrans Standard Plans and 
Specifications. Recommendations presented in the following sections are intended to be 
incorporated into the project special provisions as appropriate. 

11.4 Construction Monitorinq and Instrumentation 

Grading and construction operations should be monitored, tested, and approved as 
required utilizing the most current Caltrans established criteria, project special provisions, 
and those presented in the following sections of this report. Excavations, including cut 
slopes, foundations, and remedial removals performed prior to fill placement should be 
observed by the on-site geotechnical engineer or engineering geologist to confirm the 
exposed geologic conditions, and to monitor for the presence of unanticipated geologic 
conditions. 

-b 
Leig hton 



11.5 Hazardous Waste Considerations 

A hazardous waste evaluation was beyond the scope of our services. No hazardous waste 
evaluation is included herein. It should be noted that previous construction in the vicinity 
of the alignment has encountered hazardous wastes generally related to agricultural uses. 

116  Differinq Site Conditions 

The conclusions and recommendations presented in this report are based in part upon data 
that were obtained from a limited number of observations, site visits, excavations, 
samples, and tests. Such information is by necessity incomplete. The nature of many sites 
is such that differing geotechnical or geological conditions can occur within small 
distances and under varying climatic conditions. Changes in subsurface conditions can 
and do occur over time. Therefore, the findings, conclusions, and recommendations 
presented in this report can be relied upon only if the geotechnical consultant has the 
opportunity to observe the subsurface conditions during grading and construction of the 
project, in order to confirm that our preliminary findings are representative for the site. 
Any questions regarding the contents of this report should be directed to the attention of 
Sean Colorado, GE, (858) 300-8490 or Robert Stroh, CEG, (858) 300-4090 of Leighton 
Consulting, Inc. 
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12.0 RECOMMENDATIONS AND SPECIFICATIONS 

We anticipate that earthwork at the site will consist of site preparation, excavation, and fill 
operations. We recommend that earthwork on the site be performed in accordance with the 
following recommendations and the Caltrans Standard Plans and Specifications. 

12.1 Earthwork 

Based on the subsurface soil investigation and laboratory test results, the subsurface 
conditions are expected to satisfactorily support the proposed roadway improvements, 
provided the following geotechnical recommendations are implemented. 

12.1.1 Site and Subgrade Preparation and Remedial Removals 

All earthwork should be conducted in accordance with Section 19 of the Caltrans 
Standard Specifications (2006b). Vegetation, trash, construction debris, and other 
deleterious materials should be removed and disposed offsite. Removal of 
surficial and highly compressible soils including existing undocumented fill (see 
Plates 1 through 3 for mapped extents), to competent materials prior to placement 
of structural improvements or structural fills is recommended. Estimated removal 
depths of these materials are generally 1 to 1.5 meters below the existing ground 
surface. Depths and limits are subject to verification and revision based on 
additional investigations and by the geotechnical engineer during construction. 

Remedial removals of unsuitable topsoil materials in the vicinity of SR-905, 
"SV I " Line, STA 195+50 will be required to mitigate a transition from roadway 
embankment to cut. We recommended that a removal and replacement of 1.4 
meters below the pavement structural section be performed in this area. Removals 
should be performed in accordance with Section 19-2.02 of the Caltrans Standard 
Specifications (2006b). 

Where the proposed detention basin is planned (right of "N Line STA 12+50), 
the expansive topsoil materials exposed along the top of slope should be removed 
and replaced with compacted materials that have an expansion index (EI) of less 
than 90. The removal should extend a horizontal distance of 2 meters outside of 
the proposed detention basin footprint. 
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12.1.2 Embankment Construction 

Embankment fill slopes should be no steeper than 1:2 (V:H). Construction of 
embankments should be in accordance with Section 19 of Caltrans Standard 
Specifications (2006b). Embankments within 50 meters of bridge structures, such 
as bridge abutments and retaining walls should be placed on competent 
sedimentary materials of the Otay Formation and compacted to at least 95 percent 
relative compaction. In addition, materials with a greater dimension than 7.5 cm 
should not be used in structural approach fills where pile foundations are 
proposed. Locally, highly expansive materials may be used as compacted fill 
provided that they are no closer than 2 meters from the slope face. Materials 
placed within 1.2 meters of finished grades in all embankment areas should have 
an Expansion Index (EI) of 90 or less. In addition, with regard to import materials, 
we recommend that those materials have an EI of 90 of less. 

Where expansive soils are recompacted, the moisture content of those materials 
should be above optimum moisture content as determined by California Test 

- Method216. - 

12.1.3 Tem~orarv Excavations 

All temporary excavations should be performed in accordance with the safety 
requirements of Cal-OSHA. Shoring, if required, may be designed in accordance 
with the methods presented in the Caltrans Trenching and Shoring Manual 
(1990). 

12.1.4 Trench Backfill 

Underground utility trenches should be backfilled with fill compacted in 
accordance with Caltrans Standard Specifications (2006a). Special care should be 
used in backfilling and compacting immediately adjacent to pipelines, conduits, 
and pipe couplings. 

12.2 Pavement Structural Section Desi~n 

Pavement structural sections for the SR-125lSR905 Connector are based on Section 600 
of the Caltrans Highway Design Manual. Our pavement sections are summarized below 
in Table 9. Regarding pavement subgrade materials, we have assumed that materials 
placed within 1.5 meters of finish grade have an R-Value of at least 15. 
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12.3 Corrosivity 

A preliminary geochemical screening of representative samples from geotechnical 
borings and trenches of the on-site soils was performed. The screening is meant to serve 
as an indicator for the design professionals in determining the level of input necessary 
from a qualified corrosion engineer. Soil samples were tested for minimum electrical 
resistivity, soil pH, chloride content, and sulfate content using Caltrans test methods. The 
corrosion test results are included in Appendix C. 

The samples tested had measured pH ranging from 7.5 to 8.2 with an average of 
approximately 7.9, which is considered slightly basic. The samples also had measured 
minimum electrical resistivity that ranged from 1,507 to 3,15 1 ohm-cm with an average 
of 2,460 ohm-cm, a chloride content that ranged from approximately 120 and 1,980 pprn 
with an average of approximately 880 pprn and a sulfate content that ranged from less 
than approximately 150 to 600 pprn with an average of less than approximately 270 ppm. 

Based on Caltrans (2003) criteria, a site is considered corrosive if the chloride 
concentration is 500 pprn or greater, sulfate concentration is 2,000 pprn or greater, or the 
pH is 5.5 or less. Therefore, based on the results of the laboratory testing and using 
Caltrans criteria, the site would be characterized as a corrosive site and corrosion 
mitigation is required. Based on Table 854.1A of Topic 854 in the Highway Design 
Manual (Caltrans, 2006c), no special restrictions are prescribed for concrete based on 
sulfate concentration or pH. Requirements for additional cover over reinforcing steel due 
to chloride content are also addressed in Topic 854. Structural corrosion mitigation 
measures are provided in Article 8.22 of the Caltrans Bridge Design Specifications, with 
concrete cover requirements for chloride content mitigation summarized in Table 8.22.1. 

Proposed reinforced concrete structures should conform to Caltrans standards (reinforced 
concrete culverts). Concrete in contact with the ground should be batched using cement, 
in accordance with the Caltrans Standard Specifications (2006b). Adequate concrete 
cover over reinforcing steel should be provided in accordance with Caltrans standards. 
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13.0 FUTURE STUDIES 

Because of currently existing environmentally sensitive habitat areas across the site, a number of 
exploration borings and pits that we had proposed could not be completed for inclusion in this 
report. These explorations are depicted in red on our Plates 1 through 3. We recommend that 
these subsurface explorations be completed prior to our completion of this Geotechnical Design 
Report. In addition, 35 percent design plans that were utilized for this report did not contain 
locations for proposed drainage facilities or retaining wall profiles. Therefore, we also anticipate 
that final design of these facilities will require additional geotechnical input that can not be 
provided at this time. 
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The recommendations contained in this draft-Geotechnical Design Report are based on 
preliminary project information regarding the 35 percent submittal plans provided by Parsons. 
Conceptual changes made during final project design, should be reviewed by Leighton 
Consulting, Inc. during preparation of the Geotechnical Design Report to determine if these are 
still applicable. Any questions regarding the contents of this report should be directed to the 
attention of Sean Colorado, GE, (858) 300-8490 or Robert Stroh, CEG, (858) 300-4090 of 
Leighton Consulting, Inc. 

Please also note that our evaluation was limited to assessment of the preliminary geotechnical 
aspects of the project, and did not include evaluation of structural issues, environmental 
concerns, or the presence of hazardous materials. 
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GEOTECHNICAL BORING LOG B-2 
Date 7-27-07 Sheet 1 of 3 

- Project SR1251905 Interchange Project No. 600158-905 
3rilling Co. Tri County Drilling Type of Rig CME-75 
dole Diameter 0.20m Drive Weight 63.5 kg Drop 0.7611; 

- SAMPLE TYPES: TYPE OF TESTS: 

SPLIT SPOON G GRABSAMPLE DS DIRECT SHEAR H HYDROMETER AT ATERBURG LIMITS 
A RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY HC HYDRO COLLAPSE El EXPANSION INDEX 
B BULKSAMPLE CN CONSOLIDATION TR TRWOAL RV R-VALUE 
T TUBESAMPLE CR CORROSION SA SIEVE ANLAYSIS 
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GEOTECHNICAL' BORING LOG B-2 
Date 7-27-07 Sheet 2 of 3 

.- 
Project SR1251905 Interchange Project No. 6001 58-905 
7rilling Co. Tri County Drilling Type of Rig CME-75 
Aole Diameter 0.20111 Drive Weight 63.5 kg Drop 0.76m 
Borehole Elevation(m) 160.6 Location Station 27+41118.5m right of B-Line 

c 
OL 
ZJ 
2 
ii 

@ 10.7m: Li t brown to light olive-brown, SILTSTONE (ML) to AT,SA,H 
CLAYST8NE (CL), mol har blocky trace thm (less than 1 
mm) rnaganese and clay i%lled& 

@ 12.2111: Light gra brown SILB.TONE (ML), moist, very dense, 
shghtly m e & - k c e  mca, b l y  laminated 

@ 13.7m: .Water in sample, light gray-bfown SILTSTONE h+), 
sample mnterbedded wth pmk bentonlte clay seam (3 m Lck) 

@ 16.8m: Brown to pinkish brown CLAYSTONE (CL), wet, hard 

G GRABSAMPLE 
SH SHELBY TUBE 

LEIGHTON 

5 %  
gz 

0 
Em 
hi0 

6' 

(I) 
O, 

p 
9 

d 
z - 
" f 

E 
z 
B O n  E 

2 
5 %  
g386 

,,,Z 
( I )  

",5 

o 

"j- 
2" 
GC! 

gz a- 

DESCRIPTION 

LoggedBy RCS 
Sampled By RCS 

% 
c 
0 

B 
b 



GEOTECHNICAL BORING LOG B-2 

TYPE OF TESTS: 
SPLIT SPOON G GRABSAMPLE DS DIRECT SHEAR H HYDROMETER AT ATTERBURG LIMITS 

A RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY HC HYDRO COLLAPSE El EXPANSION INDEX 
B BULKSAMPLE CN CONSOLIDATION TR TRWaAL RV R-VALUE 
T TUBESAMPLE CR CORROSION SA SIEVE ANLAYSIS 



GEOTECHNICAL BORING LOG B-3 
Date 7-31-07 Sheet 1 of 2 
Project SR1251905 Interchange Project No. 6001 58-905 
3rilling Co. Tri County Drilling Type of Rig CME-75 
Hole Diameter 0.20m Drive Weight 63.5 kg Drop 0.76~; 

W P L E  TYPES: TYPE OF TESTS: 
i SPLITSPOON G GRABSAMPLE DS DIRECT SHEAR H HYDROMETER AT AllERBURG LIMITS 

R RING SAMPLE SH SHELBY TUBE MD W M U M  DWSlTY HC HYDRO COLLAPSE El EXPANSION INDEX 
B BULKSAMPLE CN CONSOLIDATION TR TRlAXlAL RV R-VALUE 
T TUBESAMPLE CR CORROSION SA SlEM ANLAYSIS 



GEOTECHNICAL BORING LOG B-3 
D a t e  7-31-07 Sheet 2 of 2 

.---. 
Project SR1251905 In te rchange  Project No. 6001 58-905 
3rilling Co. Tri County Drilling Type of Rig CME-75 
dole Diameter 0.201~1 Drive Weight 63.5 k g  Drop 0.76m 

Y cn 
F 
IC 
0 . 
R 
I- 

SA 

Borehole Elevation(m) 159.0 L o c a t i o n  S ta t i on  27+12/13rn right of B-Line 

(I) DESCRIPTION 
Q) 

A RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY HC HYDRO COLLAPSE El EXPANSION INDEX 
B BULKSAMPLE CN CONSOLIDATION TR TRlAXlAL RV R-VALUE 
T TUBESAMPLE CR CORROSION SA SIEVE ANLAYSIS 
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- - 
16- - - - - - - - - 
17- 

- - - - - - - - 
1 8 ~  - - - 

- - - - 
19: - - - - - - - - 
20 

TYPES: 

- 
15.98 

TYPE OF 

501 
130mm 

501 
loom 

50 
130mm 

S-4 -g 

- 

R-5 

- 

- 

- 

- 

23.5 

TESTS: 

1 

@ 10.7m:. Light brown to li t olive-brown SILTSTONE w); wet, 
very r t f l  to hard, well ingat& shghtly maceous, massive 

12.2m: Thin pinkish brown CLAYSTONE CL interbed 
12.3m: Light brown to Ut olive brown, S TONE (ML), wet, 
hard, well mdurated, masslve 

dTJ 

@ 13.7m: Light brown to li@t olive brown, SILTSTONE (ML), wet, 
hard, well mdurated, massive 

@ 15.2m: Miaceow 

Total Depth = 15.4m 
Ground water measured at 10.7m below ground surface at completion 

of drilling 
Backfilled wth bentonite cement sluny on 7/33/07 



GEOTECHNICAL BORING LOG B-4 
Date 7-26-07 Sheet 1 of 3 

-. 
Project SR1251905 Interchange Project No. 6001 58-905 
3rilling Co. Tri County Drilling Type of Rig CME-75 
dole Diameter 0.20m Drive Weight 63.5 kg Drop 0.76m 

- SAMPLE TYPES: TYPE OF TESTS: 

SPLIT SPOON G GRABSAMPLE DS DIRECT SHEAR H HYDROMETER AT ATTERBURG LIMITS 
13 RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY HC HYDRO COLLAPSE El EXPANSION INDEX 
B BULKSAMPLE CN CONSOLIDATION TR TRWaAL RV R-VALUE 

CR CORROSION SA SIEVE ANLAYSIS 

i 
T TUBESAMPLE 7 



GEOTECHNICAL BORING LOG B-4 
Date 7-26-07 Sheet 2 of 3 

.- 
Project SR1251905 Interchange Project No. 6001 58-905 
3rilling Co. Tri County Drilling Type of Rig CME-75 
Hole Diameter 0.20m Drive Weight 63.5 kg Drop 0.76nj 
Borehole Elevation(m) lfj8.9 Location Station 26+77.5/17m left of B-Line 

DESCRIPTION 

@ 1 1.6m: Ground water encountered, perched 

@ 12.2m: Ligh! brown, silty SANDSTONE (SM), wet, very dense; 
friable, massive; some very fine mca 

@ 15.2m: Light gray-br0.w clayey SUTSTONE (ML), moist, very 
M, well mdurated; pinklsh hue sirmlar 10.7111 

@ 18.3111: Light gray-brown, clayey to fine sandy SILTSTONE (ML), 
slightly moist to moist, stiff; upper and lower sample sandiest; 
homogeneous appearance 

G GRABSAMPLE DS DIRECT SHEAR H HYDROMETER AT ATTERBURG LIMITS 
SH SHELBY TUBE MD MAXIMUM DENSITY HC HYDRO COLLAPSE El EXPANSION INDEX 

LEIGHTON 



GEOTECHNICAL BORING LOG B 4  

i . SAMPLE TYPES: TYPE OF TESTS: 
SPUT SPOON G GRABSAMPLE DS DIRECT SHEAR H HYDROMETER AT ATTERBURG UMlTS 

ri RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY HC HYDRO COLLAPSE El EXPANSION INDM 
B BULKSAMPLE CN CONSOLIDATION TR TWAXlAL RV R-VALUE 
T TUBESAMPLE CR CORROSION SA SIEVE ANLAYSlS v 



GEOTECHNICAL BORING LOG B-5 
Date 8-1-07 Sheet 1 of 2 
Project SR1251905 Interchange Project No. 6001 58-905 
3rilling Co. Tri County Drilling Type of Rig CME-75 

I 

dole Diameter 0.20rn Drive Weight 63.5 kg Drop 0.761~1 
Borehole Elevation(m) 159.0 Location Station 26+63.5117 rn right of B-Line 

E 

$3 ~ ) 5  
I 

5fi$ 
8% 
nE 

0 

E m  
n o  
Lm_' 
(3 

157.0- 

1S.O- 

R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSN HC HYDRO COLLAPSE El EXPANSION INDEX 
B BULKSAMPLE CN CONSOLIDATION TR TRWUAL RV R-VALUE 
T NBESAMPLE CR CORROSION SA S I M  ANLAYSIS 

LEIGHTON 

- 

U) a 
.o 
I3 
E 
4 

silty CLAY, moist, stiff, abundant o 'cs $ fine 
rootletsI trace fmegamed p v e k  apprommate~m hck ,  but 
disconbnuous elsewhere across the site 

_----------------------------- 
OTAY FORMATION 
dl.5m: Li t reddsh-brown, sq SANDSTONE (SM), moist, ' slightly gmpact, mottled wth ght brown, fme-gamed 

2{:*. 
- 
-.- 
- 

3=.-.* 
1.- 

- 

6 

- 
a 
5 

-.. =.'-: 
. -.. 

1 . - a : .  

1'. . . 
-.. -.. 

154.0- 

153.0- 

152.0- 

151.0- 

SA 

DS 

DS 

S- 1 15 
-- 

El-1 

91 

- 

- 

82 

- 

- 

77 

E 
E 

Z O U )  0 

9 
O n  I 

. 

. . 
- .... . . 
.' 

. . . . 

_ .. . .. . 

GRABSAMPLE DS DIRECT SHEAR H HYDROMETER AT ATTERBURG LIMITS 

16.10 

17.47 

15.25 

TYPE OF 

- _. 
1.. 

-. 
5-. -.. 
- 
=: 

6='. 

- 

Q )  
z 

2 I 

.. .'..*.'. 
.'.:.':. ,. .. 

. . 

. .. 

-. .... 
=?;.:..: -\... . 

149.0- 10 
-" "" 

SAMPLE TYPES: 

23.0 

18.2 

28.3 

TESTS: 

. 

, . 
'*.a:- 

-::* .... . . '  
;*, -::. ,... . 

-'. --. 
.: 

-.. _.. . 
1:. .. _ . ,  

0 SPUTSPOON G 

,,,a? 
seir 

ar I s  

@ 3. lm': Light brown to Q t olivebrown, silty SANDSTONE (SM), 
fine-graid, mottled wgreddsh-brown, most, dense 

@ 4.6m: Light gray sll SANDSTONE (SM), moist, dense; 
fine-pim$ mott1Jwith reddish brown 

@ 6. lm: Light brownish-gray si1 to cla SANDSTONE(SC); 
moist dense; homogmeous a n 2 4  uper sampler 1nc1udes 
ofange-brown silty claystme bed, moist, a , and w w ,  displays 
&p of 10 to 20 degrees 

Driller notes ground water encountered 

@ 7.6m: Light gray, silty to clayey SANDSTONE (SM), moist, dense; 
fme-gmned as above 

@ 9. lm: Generally light gra sil SANDSTONE (SM), similar, to 
above; sampler ti n so& S~TSTONE (h4L)wth clay; most, 
stiff; some -ue locally 

1.- 
5: - - 

7 ~ ' .  

1.- 
8--. 

.,. . .... . . - - .... . . 
: . 
. . 

cri- 
DY 
ac! 
4 
82 

'.' -. ',. ... - 

_ -. . .. . - ' '.' 

="'" . -. . . 
1'. -.. 
_ . I  -.-.. 
-.. 

).. . 
.. . , = 

.. 
' -.< 
.::.-I. .- .. 

) I .  

DESCRIPTION 

Logged RCSIBJO 
Sampled By RCSIBJO 

.. 
.::* ,... . 
:. -::. ,... . :. 
. 

. . ' . 
#. .-.-. . . 
- .-... . ' 

Y 
U) 

c" 
IC 
0 
Q) 

% 
I- 

,. .. 
'.( 

.: 

.. ). 
. 

1. 

-::. . . . 
... .. .:. . . ... -;:. . 
: 



GEOTECHNICAL BORING LOG B-5 
Date 8-1-07 Sheet 2 of 2 

- Project SR1251905 Interchange Project No. 6001 58-905 
grilling Co. Tri County Drilling Type of Rig CME-75 
dole Diameter 0.20m Drive Weight 63.5 kg Drop 0.761~1 

, 

c 

$ 
>a 

7 

148.0- 

- 
147.0: 

146.0- 

- 
5.0- 

144.0- 

143.0- 

142.0- 

141.0- 

140.0- 

139.0- 
--.SAMPLE 

Borehole Elevation(m) 159 0 Location Station 26+63.5/17 m right of B-Line 

A RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY HC HYDRO COLLAPSE El EXPANSION INDEX 
B BULKSAMPLE CN CONSOLIDATION TR T R W  RV R-VALUE 

r t 
T TUBESAMPLE CR CORROSION SA SIEVE ANLAYSlS W 

LEIGHTON 

sz  
3 
nE 

- - - - - - - - 
15= - - - - - - - - 
16-= - - - - - - - - 
17= - - - - - - - - 
18= - - - - - - - - 
1 9 ~  - - - - - - - - 
20 

TYPES: 
SPLIT SPOON G 

0 
=a 

5 . .. -..... - .  
A , .  .I 

11 

1L 
12 

13 

- - 
14= 

DS 

2 = 
3 
3. 

- 

R-5 

- 

- 

- 

- 

GRABSAMPtE DS DIRECT SHEAR H HYDROMETER AT AllERBURG LIMITS 

16.88 

TYPE OF 

DESCRIPTION 

RCSIBJO 
Sampled By RCSIBJO 

- 
R-4 

- 

S-5 _I 

1 

U) 
C, 
U) 

F 
IC 
0 

t + .  

16.65 

21.2 

TESTS: 

501 
130mn: 

@ 15.2111: Light y-brown, very fine sandy SILTSTONE (ML), 
moist, very stiRo hard; ~ o ~ a l l ~ e d  med~um 

Total Depth = 15.4m 
Ground water noted at 6.7m to 1 1.9m ap roximately 
Ground meas* at 5.2m prior to gackfill 
Backfilled wtb bentorute cement sluny on 7/27/07 

1 21.9 501 
130mm 

501 
1OOmn- 

@ 10.7m: Liet brownish-gray, clayey SILTSTONE (ML), wet, 
mdurn st~ff 

Ground water appears 
@, 122m: Light y K,"seg cla ey SANDSTONE (SO, moist 

to wet,  dense;^&, sands may have Xowed, fmegrained 

@ 13.7111: Light py-brown SILTSTOm- @4L), moist, very dense; 
sample tlp a hght brown claystone; moist, very sfiff to hard 



GEOTECHNICAL BORING LOG B-6 
Date 9-18-07 Sheet 1 of 2 

-. Project SR1251905lnterchange Project No. 6001 58-905 
3rilling Co. Tri County Drilling Type of Rig D-120 
dole Diameter 200mm Drive Weight 63.5 kg Drop 0.761~; 
Borehole Elevation(m) 160.3 Location Otay Mesa Road Overcrossing 

DESCRIPTION 

@ 2.6m: Grades slightly sandier 

@ ? 8 . 1 ~ ~ p N o  sample m v q  Bmkenfdisturbed mrc through 8.Sm 
@ 9.1-10.5m: Light gray to olive-gray SILTSTONE (ML) moist, stiff 

TYPE OF TESTS: 
SPUT SPOON G GRABSAMPLE DS DIRECT SHEAR H HYDROMETER AT ATTERBURG LIMITS 

A RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSIN HC HYDRO COLLAPSE El UBANSION INDEX 
B BULKSAMPLE CN CONSOUDATION TR TRIAXIAL RV R-VALUE 
T TUBESAMPLE CR CORROSION SA SIEVE ANLAYSIS 

i 
v 

LEIGHTON 



GEOTECHNICAL BORING LOG B-6 

SAMPLE TYPES: TYPE OF TESTS: 
3 SPUTSPOON G GRABSAMPLE DS DIRECT SHEAR H HYDROMETER AT ATTERBURG LIMITS 
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSIN HC HYDRO COUAPSE El EXPANSION INDM 
B BULKSAMPLE CN CONSOLIDATION TR TRW(W RV R-VALUE 
T TUBESAMPLE CR CORROSION SA SIEVE ANLAYSlS 



GEOTECHNICAL BORING LOG B-7 

A SAMPLE TYPES: TYPE OF TESTS: 

SPUT SPOON G GRABSAMPLE DS DIRECT SHEAR H HYDROMETER AT ATTERBURG LIMITS 
R RING SAMPLE SH SHELBY TUBE MD W M U M  DENSITY HC HYDRO COLLAPSE El EXPANSION INDEX 
B BULKSAMPLE CN CONSOLIDATION TR TRIAXlAL RV R-VALUE 
T TUBESAMPLE CR CORROSION SA SIEVE ANLAYSIS 



GEOTECHNICAL BORING LOG B-8 
Date 8-17-07 Sheet 1 of 2 
Project SR1251905 Interchange Project No. 6001 58-905 
3rilling Co. Tri-County Drilling Type of Rig CME-75 
Hole Diameter 0.02111 Driveweight 63.5kg Drop 0.76m 
Borehole Elevation(m) 163.0 Location Roadway, Central Portion 

E 

%B ,a a5 
i 

@ I.5m: Becomes reddish-brown, medium-grained 

@ 4.6m: Light brown silty SAND, dry to moist, medium dense, shoe 
of sampler encounters chunk of hard clay topsoil 

OTAY FORMATION 

@ 6.1m: Li&t brown silty S F S T O N E  (SM), moist, dense, friable, 
slightly rnmxeous, fme-gamed 

@ 7.6m: Interbedded carbe-r ich  layer approximately 4-5 cm thick, 
most, decrease m gram-size brderl~ne sllt 

@ 9.lm: Light brown SILTSTONE (ML), moist, hard,.few thin 
subhormntal FE02 lnfilled fntctures, generally masslve 

, SFLITSPOON G GRABSAMPLE DS DIRECT SHEAR H HYDROMETER AT ATERBURG LIMITS 
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY HC HYDRO COLLAPSE El EXPANSION INDEX 
B BULKWPLE CN CONSOUDATlON TR TRlAXlAL RV R-VALUE 
T TUBESAMPLE CR CORROSION SA SIEVE ANLAYSIS 

S b  
3% n~ 

0 
~m 
=o 

U) a 
a 
3 
E a 

6 
z 
a 

5 
m 

E 
E 
8 r 

O n  Z 

h " 
g r  

z 
2 5 

54 tn5 
a= 
30 0 

U ~ T  
%* 
i3t! 
=v! 
03 m- 

DESCRIPTION 

Logged By RCS 
Sampled By RCS 

tn w 
0 s' 
IC 
0 

E 
F 



GEOTECHNICAL BORING LOG B-8 

" SAMPLE TYPES: TYPE OF TESTS: 
3 SPUTSPWN G GRABSAMPLE DS DIRECT SHEAR H HYDROMETER AT ATTERBURG LIMITS 
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY HC HYDRO COLLAPSE El EXPANSION INDEX 
B BULKSAMPLE CN CONSOLIDATION TR TRlAWAL RV R-VALUE 
T TUBESAMPLE CR CORROSION SA SIEVE ANLAYSIS 



GEOTECHNICAL BORING LOG B-9 
Date 8-17-07 Sheet 1 of 2 
Project SR1251905 Interchange Project No. 6001 58-905 
3rilling Co. Tri-County Drilling Type of Rig CME-75 
dole Diameter 0.02m Drive Weight 63.5 kg Drop 0.76111 
Borehole Elevation(m) 163.0 Location Roadway, Central P o r t i o n  

r 0 V) 
Q) 

nE 
i 

'5 = = " 
3 3: Logged By g 

E 
0 

g 
RCS 

a O n  E Sampled By RCS 
g 
I- 

---------- 
cL ARTIFICIAL FILL 

Olive-brown to dark brown silty CLAY, moist, stiff 

- 

@ 1.5m: Olive-brown to dark brown, silty CLAY, dry to moist, stiff 

............................ 

@ 8. lm: Olive-brown SILTSTONE, dry to moist hard, massive 

@ 9. lm: Brown CLAYSTONE (CL), moist, hard, mottled with light 
pink-brown, blocky fractures 

TYPE OF TESTS: 
; SPLITSPOON G GRABSAMPLE DS DIRECT SHEAR H HYDROMETER AT AllERBURG LIMITS 
R RING SAMPLE SH SHELBY TUBE MD MANMUM DENSITY HC HYDRO COLLAPSE El EXPANSION INDEX 
B BULKSAMPLE CN CONSOLIDATION TR TRlAXlAL RV R-VALUE 
T TUBESAMPLE CR CORROSION SA SIEVE ANLAYSlS 

LEIGHTON 

2 - ,,,s 
" g * 5  

"5- 
gq 
GO. 

DESCRIPTION f 
r-" 
b 
0 



GEOTECHNICAL BORING LOG B-9 
Date 8-17-07 Sheet 2 of 2 

- Project SR1251905 Interchange Project No. 6001 58-905 
Drilling Co. Tri-County Drilling Type of Rig CME-75 
Hole Diameter 0.02m Drive Weight 63.5 kg Drop 0.7611; 

I 

I 

-0 Location Roadway, Central Portion 

r 

Borehole Elevation(m) 

c U) 
o a 

A RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY HC HYDRO COLLAPSE El EXPANSION INDEX 
B BULKSAMPLE CN CONSOUDATlON TR TRWaAL RV R-VALUE 
T TUBESAMPLE CR CORROSION SA SlEM ANLAYSIS 

LEIGHTON 

ci 

- r 
d 

- 

- - - - - - - 
17- - - - - - - - - 
1 8 1  - - - - - - - - 
19- - - - - - - - - 
20 

TYPES: 

iii 

- 
H HYDROMETER AT AlTERBUffi UMlTS 

- 

- 

- 

1 

GRABSAMPLE DS : SPUTSPOON G 

a 

152.0- 

151.0- 

150.0- 

'9.0- 

146.0- 

145.0- 

144.0- 

143.0- 
. SAMPLE TYPE OF TESTS: 

DIRECT SHEAR 

148.0- 

147.0- 

S-4 - 

- 
R-4 

- 

- 

- 

- 

E 
z o u ,  E 

a 

3 
O o  I 

- - - - - - - - 
15- 

- - - - - - - - 
16: - 

- - - - - - - - - 
11- 

- - - - - - - - 
12: - - -. 

- - 

@ 10.7m: Li t bra? to light y brown, SILTSTONE (ML,) dry to 
m o a  hhmasslve, trace oRr&ge-brown l n f iU  on some fracture 
surfaces 

@ 12.2111: Light brown to brown silty SANDSTONE (SM), wet, dense 
to very dense, friable, micaceous 

,@ 12.5m: Perched water r 
Total Depth = 12.7m 
No undwater encoytend at time of drillin 
~ac%led with bentbrute-cement slurry on 81h7 

6- 
!@ 
g 
-55 m- 

' $ 
5 g 

13- - - - - - - - - 
14- 

-%. -.-.. 

= r M  0s 
O Z . .  z o 0 

DESCRIPTION 

Logged By RCS 
Sampled By RCS 

8 
Y- 
0 
Q) 

R 
I- 

- 
v 

T 
..I 

. - . ... 



GEOTECHNICAL BORING LOG B-10 



GEOTECHNICAL BORING LOG B-10 

A SAMPLE TYPES: TYPE OF TESTS: 
S SPLITSPOON G GRABSAMPLE DS DIRECT SHEAR H HYDROMETER AT AlTERBURG LIMITS 
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY HC HYDRO COUAPSE El EXPANSION INDEX 
B BULKSAMPLE CN CONSOLIDATION TR TRlAXlAL RV R-VALUE 
T TUBESAMPLE CR CORROSION SA SIEVE ANLAYSIS 



GEOTECHNICAL BORING LOG B-14 
Date 8-17-07 Sheet 1 of 2 

- Project SR1251905 interchange Project No. 6001 58-905 
killing Co. Tri-County Drilling Type of Rig CME-75 
dole Diameter 0.02m Drive Weight 63.5 kg Drop 0.76m 

1 V  

'=PIETYPES: TYPE OF TESTS: 
j SPLITSPOON G GRABSAMPLE DS DIRECT SHEAR H HYDROMETER AT AllERBURG LIMITS 
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY HC HYDRO COLLAPSE El EXPANSION INDEX 
B BULKSAMPLE CN CONSOLIDATION TR TRlAXlAL RV R-VALUE 
T TUBESAMPLE CR CORROSION SA SIEVE ANLAYSIS 



GEOTECHNICAL BORING LOG B-I4 



GEOTECHNICAL BORING LOG B-I5 
Date 8-17-07 Sheet 1 of 2 
Project S R 1 2 5 1 9 0 5  Interchange Project No. 6001 58-905 
3rilling Co. Tri-County Drilling Type of Rig CME-75 
dole Diameter 200rnrn Driveweight 63.5kg Drop 0.76r-r~ 
Borehole Elevation(m) 160 7 Location SV1 Retaining Wall, Station 13+82m, SV1 Line 

c 0 V) 
a DESCRIPTION 

iii a RCS 
Sampled By RCS 

160.2- 0 
CL TOPSOIL 

m w n  CLAY, dry, hard, abundant rootlets 
------------------------------ 

OTAY FORMATION 
159.2- 1 

0.6m: Li t broyn to light pinkish-brown silty SANDSTONE 
@ (SM), dry90 m o a  fme-gamed, fnable, mass~ve 

158.2- 2 

157.2- 3 
@ 3 . h :  Light brown, moist 

- 
2 -  4 

@ 4.6m; Brown silty SANDSTONE (SM), moist, very dense, friable, 
masswe, fmegramed 

155.2- 5 

154.2- 6 
@ 6. lm: Lp brown p yay-brown SLTSTONE (ML), dry m moist, 

very  st^ to hard, fnab e 

153.2- 7 

R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY HC HYDRO COLLAPSE El EXPANSION INDEX 
B BULKSAMPLE CN CONSOLIDATION TR TRlAXlAL RV R-VALUE 
T TUBESAMPLE CR CORROSION SA SIEVE ANLAYSlS - 

2 
I-" 
w- 
0 
Q) 

R + 

DS 

S A 

DS 

_. 

I 

', 
@ 7.6m: @ay-brown silty S+NDSTONE (SM), moist, very dense, 

- 

. 

i SPUTSPOON G GRABSAMPLE DS DIRECT SHEAR H HYDROMETER AT AlTERBURG UMlTS 

152.2- 

151.2- 

150.2- 

. .. 

- SAMPLE TYPES: TYPE OF TESTS: 

8- 

- -. - - 
- 

9=? -. - 

- - - 
10 

. -..... -.. -.. - 
-:-.*. . 

. 
• 

-:; 

- . . 
' -,. 
. 

p' 

, . 

.. 
'.' . 
.. 
7, '. .';-. ;-;.: 

-::. .:. . . .. -;:. . . ' 
:. 
L 

fme-gramed, fi~able, massive 

@ 9. lm: Light brown silty SANDSTONE (SM), dry to moist, very 
dense, moderately friable, slightly micacmus, fme-grained 



GEOTECHNICAL BORING LOG B-15 



GEOTECHNICAL BORING LOG B-16 
Date 8-16-07 Sheet 1 of 2 

- Project SR1251905 Interchange Project No. 6001 58-905 
3rilling Co. Tri-County Drilling Type of Rig CME-75 
dole Diameter 200mm Drive Weight 63.5 kg Drop 0.76rr; 

- 

r 
OL 

53 @E 
ii 

160.5- 

159.5- 

158.5- 

157.5- 

- 

6.5- 

I 

155.SZ 

154.5- 

153.5- 

152.5- 

Borehole Elevation(m) 160.5 Location SV1 Retaining Wall, Station 13+20m, SV1 Line 

5 $  
g. 
nE 

0 

0 - 
C m  
n o  
EJ " 

.--- - - - - - -  

pinkishlreddish mottles 

@ 9:lm: Moist to wet, slight increase in moisture content, very dense, 
srmilar to above 

TYPE OF TESTS: 
GRABSAMPLE DS DIRECT SHEAR H HYDROMETER AT ATTERBURG LIMITS 

- 

5 

6 

7 

R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSIN HC HYDRO COLLAPSE El EXPANSION INDEX 
B BULKSAMPLE CN CONSOLIDATION TR TRlAXlAL RV R-VALUE 
T TUBESAMPLE CR CORROSION SA SIEVE ANLAYSIS 

LEIGHTON 

1 

2 

3 

4 

@ 4.6m: Moist sample, otherwise same as above, signs of perched 
ground waterlseepage 

@ 6. lm: Light y-brown SILTSTOF w), moist, medium stiff; 
trace clay angery  fue  sand, ucludmg some mcq upper sampler 
includes weathered zone with carbonates, ground water noted on 
sampler 

@ 7.6m: Olive- y silty SANDSTONE (SM), moist to wet, medium 
dense; very fk&pind; friable; massive w~th some faint localized _. 

8--*-. 

U) 
a 
w 
3 
a 

TR 

_-. --. -. -. 

CL TOPSOIL 
@: Brown silty CLAY, damp, loose; blocky texture; scattered 
weeds and grass roots 

------------------------------ 
OTAY FORMATION 

ANDSTONE (SM), damp, 

@ 3.Om: Trace clay content 

. 

I 

AT,SA,H 

TR 

z DESCRIPTION 

BJO 
Sampled By BJO 

- - - 
150.5- 10 
SAMPLENPES: 
S SPUTSPOON G 

. . 
t -.. 

i! 
I-" 
w- 
0  

k 

. 
.. 

. . I .  

.:. . 
... 

:-,:::. ... 



GEOTECHNICAL BORING LOG B-16 
Date 8-16-07 Sheet 2 of 2 

- Project SR1251905lnterchange Project No. 6001 58-905 
Drilling Co. Tri-County Drilling Type of Rig CME-75 
Hole Diameter 200mm Drive Weight 63.5 kg Drop 0.7611; 

E 
I-" 
IC 
0 
Q) 

R 
I- 

Borehole Elevation(m) 160.5 Location SV1 Retaining Wall, Station 13+20m, SV1 Line 

c 0 V) 
Q) DESCRIPTION 

R RINGSAMPLE SH SHELBY TUBE MD MAXIMUM DENSlN HC HYDRO COLLAPSE U EXPANSION INDEX 
B BULKSAMPLE CN CONSOLIDATION TR TRW(IAL RV R-VALUE 
T TUBESAMPLE CR CORROSION SA SIEVE ANLAYSIS 

LEIGHTON 

-. 

P 

149.5- 

148.5- 

147.5- 

- - - - - - - - - 
111 - - - - - - - - 
12- 

- - - - - - - - 
1 3 ~  - - - - - - - - 

6.5- 

S SPLITSPOON G GRABSAMPLE DS DIRECT SHEAR H HYDROMETER AT ATTERBURG LIMITS 

14- - - - - - - - - 
15- 

- - - - - - - - 
16= - - - - - - - - 
17: - - - - - - - - 
1 8 ~  - - - - - - - - 
1 9 1  - - - - - - - - 
20 

TYPES: -" 

- 

- 

- 

145.5- 

144.5- 

143.5- 

142.5- 

141.5- 

140.5- 
SAMPLE 

- 

- 

- 

- 

- 

- 

TYPE OF TESTS: 

m 
BJO 

Sampled By BJO 

Total Depth = 9.6m 
Ground water measured at 5m prior to backfill 
Backfilled with bentonite cement slurry on 8/16/07 



GEOTECHNICAL BORING LOG B-17 
Date 8-20-07 Sheet 1 of 2 

- Project SR1251905 Interchange Project No. 6001 58-905 
Trilling Co. Tri-County Drilling Type of Rig CME-75lD-120 , 

dole Diameter 200mm Drive Weight 63.5 kg Drop 0.76m 

SAMPLE TYPES: TYPE OF TESTS: 
i SPLITSPOON G GRABSAMPLE DS DIRECTSHEAR H HYDROMETER AT AITERBURG LIMITS 

R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY HC HYDRO COLLAPSE El EXPANSION INDEX 
B BULKSAMPLE CN CONSOLIDATION TR TRIAXIAL RV R-VALUE 
T TUBESAMPLE CR CORROSION SA SIEVE ANLAYSlS 



GEOTECHNICAL BORING LOG B-17 
Date 8-20-07 Sheet 2 of 2 

6 

Project SR1251905 Interchange Project No. 6001 58-905 
3rilling Co. Tri-County Drilling Type of Rig CME-75lD-120 - 
dole Diameter 200mm Drive Weight 63.5 kg Drop 0.761-1-1 
Borehole Elevation(m) 160.0 Location SV1 Retaining Wall, Station 12+12rn, SV1 Line 

DESCRIPTION 

@ 10.5 and 1 1 .Om: Thin interbeds of gray-brown fine sandy 
SILTSTONE w), intact sample segments, mo~st, f m  to 6, 
trace clay; homntal orientation for gradational contacts 

@ 1 1.9m: Sam ler tip is light gray silty very fme SANDSTONE (SM), 
&me with some weak cementation; very fme-grakd. 

f 2 3 Z Z u o u s  core sampling at 11.h 
@ 12.2111: Light gray-brown silty v . q  fm SANDSTONE (SM), 

moist, very dense; very finely m~caceous 

@ 13.7m: Light gray-brown clayey SILTSTONE (ML), moist, very 
sbff; red-brown coloraton m~d-sample 

@ 15.2m: Light brownish-gray silty very fine SANLISTONE (SM); 
moisf very dense; friable, massive 

I 

@ 16.7m: .Light brown clayey SILTSTONE (MI.,), moist, stiff to very 
st~ff; mmor very fm sand m upper sample 

TYPE OF TESTS: 
S SPLITSPOON G GRABSAMPLE DS DIRECT SHEAR H HYDROMETER AT ATTERBURG LIMITS 
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY HC HYDRO COLLAPSE El EXPANSION INDEX 
B BULKsAhlPLE CN CONSOLIDATION TR TRlAXlAL RV R-VALUE 
T TUBESAMPLE CR CORROSION SA SlEM ANLAYSIS 

LEIGHTON 



GEOTECHNICAL BORING LOG B-18 

-I SAMPLE TYPES: TYPE OF TESTS: 
9 SPLITSPOON G GRABSAMPLE DS DIRECT SHEAR H HYDROMETER AT ATERBURG LIMITS 
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY HC HYDRO COLLAPSE El EXPANSION INDEX 
B BULKSAMPLE CN CON!3OLlDATION TR TRlAXlAL RV R-VALUE 
T TUBESAMPLE CR CORROSION SA SIEVE ANLAYSIS 



GEOTECHNICAL BORING LOG B-19 
Date 8-16-07 Sheet 1 of 3 
Project SR1251905 Interchange Project No. 6001 58-905 
Drilling Co. Tri-County Drilling Type of Rig CME-75 
Hole Diameter 200mm Drive Weight 63.5 kg Drop 0.76~; 
Borehole Elevation(m) 160 0 Location 

E 0 ul 
o 

Q) 

P 

R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY HC HYDRO COLLAPSE El EXPANSION INDEX 
B BULKSAMPLE CN CONSOLIDATION TR TRlAXlAL RV R-VALUE 
T TUBESAMPLE CR CORROSION SA SIEVE ANLAYSIS 

LEIGHTON 

SB Connector Flyover, Station 14+04m, Left 9m of S Line 

DESCRIPTION 

Logged By BJO 
Sampled By BJO 

TOPSOIL - silty CLAY dry, firm, blocky, dessicated, with open 
cracks, scattered roodets 

------------------------------ 
OTAY FORMATION 

@ 1.5m: Light brown silty SANDSTO* (SM), dry to moist, medium 
to very dense; very fine-gnuned; massive 

@ 3.0m: Becomes moist, medium dense 

@ 4.6m: Some moi*. on o e  sam ler, otherwise s y e  as above; 
faint beddinflammatlon wth 50-7'di~ in sampler hp 

@ 6. lm: Light brown clayey SILTSTONE (ML), moist, very stiff 

@ 7.6~1: dense; L i g M ~ y - b ~ w n  very me-gamed; silty f a t  SANDSTONE. red-brown stamed (SM), zone very in moist, upper 
sample 

9 . h :  Water accumulating in boring 
9. lm: Slightly coarser-gamed (very fine- to fwgrained); moist to 
wet, very dense 

H HYDROMETER AT AmERBURG UMlTS 

4 
I-" 
rC 
0 
Q) 

R 

s4m 

SA 

DS 

S A 

I 

CR 

f 
O n  Z 

160.0- 0 .- . . . . 

159.0- 1 - 

158.0- 2 

157.0- 3 - - 

A 

'6.0- 4 - 

sl 
901 

280mm 
155.0- 5 

154.0- 6 - - 
- 

S SPUTSPOON G GRABSAMPLE DS DIRECT SHEAR 

2 
P s 

15.29 

15.73 

TYPE OF - 

oc 
56 

25.6 

23.5 

TESTS: 

- 

=V! 
82 

SM 

153.0- 

152.0- 

151.0- 

130mm 

SAMPLE TYPES: 

- - - - - 
7= - - - - 

=. 
8- -'. -.. -. -. - 
- 

9=? -. 

-. 
.v . -..... 
'. 

=:-. . 
-, 

. . 
'- . . 
I . 
. 

p' . 

.. .. 

.. 

..( . 
.:::3. .. 

:', '. 

. 
... .::. ..', . . .. 
. .' .. 

- 

- 
R-3 1 501 



GEOTECHNICAL BORING LOG B-I 9 
Date 8-16-07 Sheet 2 of 3 

-. Project SR1251905 Interchange Project No. 6001 58-905 
3rilling Co. Tri-County Drilling Type of Rig CME-75 
Hole Diameter 200mm Drive Weight 63.5 kg Drop 0.76~1 
Borehole Elevation(m) AM 0 Location SB Connector Flyover, Station 14+04m, Left 9m of S Line 

e 0 U) 
o DESCRIPTION t I 

S$ s$ r ,  .rr a id sq C - q E U ) g 5 q  
8 

9% 8% PO a n. 
b 

a3 J g 
0 I 

ii a 5 g 86 o Z: a- Logged BY BJO O n  5 Sampled By BJO 

@ 13.7m: Li t brown clayey SILTSTONE (ML to silty 
CV\YST8kE (CL), moist, very stiff; genera& massive, with 
pinkish coloration locally 

@ 15.2m: Light-brownish-gray very fine sandy SILTSTONE (ML), 
molst, very stiff to hard; very fine mlaca; trace clay content 

@ 16.7m: Light brown silty CLAYSTONE (CL), moist, very stiff 

TYPE OF TESTS: 
S SPUTSPOON G GRABSAMPLE DS DIRECT SHEAR H HYDROMETER AT AlTERBURG LIMITS 
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY HC HYDRO COLLAPSE El EXPANSION INDEX 
B BULKSAMPLE CN CONSOLIDATION TR T W A L  RV R-VALUE 
T TUBESAMPLE CR CORROSION SA SIEVE ANLAYSIS 

LEIGHTON 



GEOTECHNICAL BORING LOG B-19 
Date 8-16-07 Sheet 3 of 3 

- Project SR125/905 Interchange Project No. 6001 58-905 
Drilling Co. Tri-County Drilling Type of Rig CME-75 
Hole Diameter 200mm Drive Weight 63.5 kg Drop 0.76ni 

#, 
I-" + 
0 

ti 
F 

TR 

CR 

CR 

Borehole Elevation(m) 160.0 Location SB Connector Flyover, Station 14+04m, Left 9m of S Line 

s V) 0 DESCRIPTION 
8% 3 b i  on e 

R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY HC HYDRO COLLAPSE El EXPANSION INDEX 
B BULKSAMPLE CN CONSOLIDATION TR TRlAXlAL RV R-VALUE 
T TUBESAMPLE CR CORROSION SA SIEVE ANLAYSlS 

LEIGHTON 

- 

ii 

139.0- 

138.0- 

137.0- 

a 

21 

22 

23 

'6.0- 

S SPUTSPOON G GRABSAMPLE DS DIRECTSHEAR H HYDROMETER AT ATTERBURG LIMITS 

24 

- 
25- 

- - - - - - - - 
26: - - - - - - - - 
27: - - - - - - - - 
2 8 ~  - - - - - - - - 
2 9 ~  - - - - - - - - 
30 

SANIFLETYPES: - 

BJO 
Sampled By BJO 

135.0- 

134.0- 

133.0- 

132.0- 

131.0- 

130.0- 

- 

- 

s-9 

- 

- 

- 

- 

- 

~ ~ ~ r m r  

TESTS: 

x moist, very stiff; friable 

@ 2 1m: Water noted in boring 
501 

lOOmm 

- 

@ 24.4m: Lightbrown and light red-brown silty CLAYSTONE (CL); 
molst, very stlff to hard r 

Total Depth = 24.8m 
Ground water measured at 4.6m prior to backfill 
Backfilled with bentonite cement slurry on 8/16/07 

TYPE OF 

- x - 70 

@ 2 2 . h :  Li t brown silty CLAYSTONE (CL to clay 
SLTSTO& \bfL), m o m  vwr& more XY content in 
upper sample; ocal red-brown zone generally not as waxy 
as above 

15.78 22.5 @ 21.3m: Light brown silty CLAYSTONE (CL) moist, very stiff to 
hard; well 111- massive, weakly fisslle dong planes of 4O-6O 



GEOTECHNICAL BORING LOG B-20 

--I SAMPLE TYPES: W E  OF TESTS: 
S SPUTSPOON G GRABSAMPLE DS DIRECTSHEAR H HYDROMETER AT ATTERBURG LIMITS 
R RING SAMPLE SH SHELBY TUBE MD M A X I W  DENSITY HC HYDRO COLLAPSE El EXPANSION INDEX 
B BULKSAMPLE CN CONSOUDATION TR TRlAXlAL RV R-VALUE 
T TUBESAMPLE CR CORROSION SA SlRlE ANLAYSIS 



GEOTECHNICAL BORING LOG B-21 
Date 8-15-07 Sheet 1 of 1 
Project S R 1 2 5 1 9 0 5  Interchange Project No. 6 0 0 1  58-905 
Drilling Co. Tri-County Drilling Type of Rig C M E - 7 5  
Hole Diameter 0.02m Drive Weight 63.5 kg Drop 0.761-11 
Borehole Elevation@) 167 0 Location Flyover Retaining Wall 

E V) o 

- 
m 
v, W 

162.0- 

-. 

s 
Z O V )  

S 
0 m 

0 

161.0- 

160.0- 

159.0- 

7 . - . .  

p 

2 .E 

Brown silty to sandy CLAY, dry to damp, fm; some grass roots 

............................ 
OTAY FORMATION 

1 

2 

3 
@ 3. lm: Gray silty SANDSTONE (S moist, very dense, very 

fine-grained: fnabk; less weathen% above 

4 

@ 4.6m: Very dense to hard; friable with some local weak cementation 

5 

6 

7 

8 

@ 9. lm: Grades to very fme sandy SILTSTONE (MI,); clayier towards 
sampler tip; otherwise as above 

9 

10 
TYPES: TYPE OF TESTS: 

0 

,r 
, c ; g  

3 
2326 

0 

S SPLITSPOON G GRABSAMPLE DS DIRECTSHEAR H HYDROMETER AT ATTERBURG LIMITS 
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY HC HYDRO COLLAPSE El EXPANSION INDEX 
B BULKSAMPLE CN CONSOLIDATION TR TRlAXlAL RV R-VALUE 
T TUBESAMPLE CR CORROSION SA SIEVE ANLAYSIS 

LEIGHTON 

-. 

157.0- 

156.0- 

155.0- 

154.0- 

153.0- 

152.0- 
SAMPLE 

ui- 

gq 
81 w- 

SC 

DESCRIPTION 

LoggedBy BJO 

S a m p l e d  By BJO 

TOPSOIL 

V) 
cI cn z 
w- 0 
0) 

R 



GEOTECHNICAL BORING LOG B-22 
Date 8-22-07 
Project SR1251905 ln te r chang  
3rilling Co. Tri-County Dri l l in !  
Hole Diameter 200mm 
Borehole Elevation(m) 163.5 

SAMPLE TYPES: 
S SWTSPOON G GRABSAMPLE 
R RING SAMPLE SH SHELBY TUBE 
B BULKSAMPLE 
T TUBESAMPLE 

- Sheet 1 of 3 
? Project No. 6001 58-905 

Type of Rig CME-75 
- Drive Weight 63.5 kg Drop 0.761~; 

L j n e  

TYPE OF TESTS: 
DS DIRECT SHEAR H HYDROMETER AT AlTERBURG LIMITS 
MD MAXIMUM DENSITY HC HYDRO COLLAPSE El EXPANSION INDEX 
CN CONSOLIDATION TR TRW(IAL RV R-VALUE 
CR CORROSION SA SIEVE ANLAYSlS 

LEIGHTON 

- Location 

E *, 
E r E~ o n - uj- 

g@ 

$2 =o? 

SM 

3 
O 
E 

Airway Road Ramp Undercrossing, Station 11 +94m, Left 4m 

DESCRIPTION 

~ogged ~y BJo 
Sampled By BJO 

TOPSOIL m: Brown sandy to clayey SILT, to damp, loose to firm "i locally; some scattered subangular grave (road base?) near surface 

------------------------------ 
OTAY FORMATION 
@ 1. -2. - amp e includes brown sandy SILTSTONE, dry to damp, 

12se/:i ;q Lxiherd) 

@ 2. lm: Light gray si@ to clayey fine-grain SANDSTONE (SM); 
damp, loose to m d u m  dense; hlghly weathered wth abundant 
carbonate to 3.5 depth 

@ 3.6m: Light gray-bpvn very fine san to cla SILTSTONE 
(MI.,), mo~st, firm; mxease mnduration%low a 

@ 4.9-6. lm: Li t brown very fine san SILTSTONE (ML) to silty 
fine SANDS P ONE sw, damp, m 2 IF dense'-, sample 
disturbed; scattered !he white sandp  noted m upper sample; 
generally sandy (similar) through 7. m, generally disturbed in 
sampler 

@ 7.2-8.5m: Near horizontal thm la ers (varves) of light brown clayey 
SILTSTONE*); otherwise I& brownishhgray silty 
SANDSTO (SM); damp, m iurn dense; very fme-grained 

@ 8.5-9.8m: Light y-brown sandy SILTSTONE (ML); moist, fm; 
weakly mdduratec$a 

@ 9.2-10 2m: Carbonate SILTSTONE, damp, h, crumbly texture to 

3 
E 5 n 

of SV2 

3 cn 
C 
Ic 
0 
Q 

R 
C 

1 

J 
r,o O =  



GEOTECHNICAL BORING LOG B-22 
Date 8-22-07 Sheet 2 of 3 

- Project SR1251905 Interchange Project No. 6001 58-905 
3rilling Co. Tri-County Drilling Type of Rig CME-75 
Hole Diameter 200mm Drive Weight 63.5 kg Drop 0.761~1 

A SAMPLE TYPES: TYPE OF TESTS: 

S SPLITSPOON G GRABSAMPLE DS DIRECT SHEAR H HYDROMETER AT AlTERBURG LIMITS 
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY HC HYDRO COLLAPSE El EXPANSION INDEX 
B BULKSAMPLE CN CONSOLIDATION TR TRlAXlAL RV R-VALUE 
T TUBESAMW CR CORROSION SA SIEVE ANLAYSIS 



GEOTECHNICAL BORING LOG B-22 
Date 8-22-07 Sheet 3 of 3 
Project SR1251905 Interchange Project No. 6001 58-905 
3rilling Co. Tri-County Drilling Type of Rig CME-75 

/I. SAMPLE TYPES: TYPE OF TESTS: 

i SPUTSPOON G GRABSAMPLE DS DIRECTSHEAR H HYDROMETER AT AlTERBURG LIMITS 
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSIN HC HYDRO COLLAPSE El EXPANSION INDEX 
B BULKSAMPLE CN CONSOLIDATION TR TRlAXlAL RV R-VALUE 
T TUBESAMPLE CR CORROSION SA SIEVE ANLAYSIS 

r& 
~4 w 



GEOTECHNICAL BORING LOG B-26 
Date 8-23-07 

- Project SR1251905 Interchange 
killing Co. Tri-County Drilling 

Sheet 1 of 1 
Project No. 6001 58-905 
Type of Rig D-120 

SAMPLE TYPES: TYPE OF TESTS: 
S SPLITSPOON G GRABSAMPLE DS DIRECT SHEAR H HYDROMETER AT ATTERBURG LIMITS 
R RING SAblPLE SH SHELBY TUBE MD MAXIMUM DENSITY HC HYDRO COLLAPSE EXPANSION INDEX 
B BULKSAMPLE CN CONSOLIDATION TR TRlAXlAL RV R-VALUE 
T TUBESAMPLE CR CORROSION SA S lEM ANLAYSIS 



LOG OF TRENCH: 
1 

TP- I 
- - - 

Project Name: ClU.251905 Jnterchan~e Logged by: BJO 

Project Number: 600 1 5 8-905 Elevation: +I59 om 
ENGINEERING PROPERTIES 

-. A -- '- - - .? .  , 

- 

Total Depth = 2.2 Meters 
No Ground Water Encountered 
Backfilled: 8/24/07 

Density 
(Pcf) 

GRAPHICAL REPRESENTATION: West Wall SCALE: 1"=1.0 meter SURFACE SLOPE: 0" TREND: N05E 

Sample 
No. 

CLIML 

B- 1 

USCS 

Equipment: Rnr.khn~. LocationfGrid: 
Moisture 

(%) 
GEOLOGIC 

UNIT 
Afu 

ATTITUDES DATE: 8/24/07 DESCRIPTION: 

ARTIFICIAL FILL - undocumented 

A @ 0-0.2m: Brown Silty CLAY, damp, firm 
@ 0.2m-0.4m: Layer of subangular gravel, 2-5cm maximum; little or no 
fines; road gravel 

TOPSOIL/COLLWIUM 

B @ 0.4-1.9m: Dark brown Silty CLAY, grades to orange-brown with depth; 
moist; soft, becoming firm below approximately 1 .Om 

OTAY FORMATION 

C @ 1.9-2.2m: Grades light pinkish brown to gray Clayey SILTSTONE (ML) 
with minor sand, moist, firm; scattered caliche threadslpockets. Bulk sample 
taken at1.8-2.Om 



LOG OF TRENCH: 
1 

Project Name: 3.51905 - ~ e  - Logged by: RJO 

Project Number: 613131 58-905 Elevation: +I64 aD.l 

I I 

I DATE: 8/24/07 DESCRDPTION: 
GEOLOGIC 

ATTITUDES UNIT 
I 

ARTIFICIAL FILL Afb 

@ 0-0.4m: Uncompaded surficial lift(s) of gray SILT with some sand and 
clay; dry to damp, soMoose; unprocessed; includes occasional construction 
debris, wood plank, PVC fragment, concrete clast 

@ 0.4m-1 .Om: Generally light gray and light gray-brown Sandy and Clayey 
SILT, moist, firm; lifts generally 10-20cm thick. Bulk sample B-1 taken at 
0.8-1 .Om 

@ 1 .O-1.5m: Generally light brownish-gray and olive-gray clayey SILT, 
moist, firm; appears more homogeneous than above 

ENGINEERING PROPERTIES 

Sample Moisture Density 
USCS No. p/.) (Pcf) 

ML 

B- 1 



LOG OF TRENCH: 
1 

+ 

Project Name : Logged by: RJO 
ENGINEEIUNG PROPERTIES 

Project Number: 6001 58-905 Elevation: 5 

Equipment: R a  LocationIGrid: 
GEOLOGIC 1 D A T  , ,, , ,,, I GEOLOGIC I 

@ 0-1. lm: Dark brown Silty CLAY, dry to damp, loose/soft with open 
surface cracks to 0.5m; moist and tighter below 0.5m 

I OTAY FORMATION 

@l . 1-2.0m: Light olive-gray very fine Sandy SILTSTONE to silty 
SANDSTONE (SM), moist, generally medium denselfirm; some soft 
weathered pockets, generally vertically oriented, through 1.6m; some 
discontinuous wavy layers of rust-colored clayey sand bone-white caliche 
generally dip southwest; digs stiff at 1.8-2.0m. Bulk sample B-1 taken at 1.1- 
1.3m 

USCS 
CL 

Sample Moisture 
No. ("/.I 

B-1 

Density 
(Pcf) 

GRAPHICAL REPRESENTATION: Northwest Wall SCALE: 1"=1 meter SURFACE SLOPE: 0' TREND: N45W 

- - - - . - / 
- 1  1 I 

Total Depth = 2.0 Meters 
No Ground Water Encountered 
Backfilled: 8/24/07 



1 
LOG OF TRENCH: 

@ 0.6-0.7m: Irregular layer of light brown Silty CLAY, *, loose; 
continuous around trench; abundant caliche throughout layer 

OTAY FORMATION 

@ 0.7-1.8m: Generally light gray Clayey SILTSTONE(ML-CL), damp, firm; 
weathered with abundant fractures through 1.5m; thin bedllayer of light 
pinkish brown silt and caliche is continuous across trench, dipping southwest 

Project Name: CRU1905 interchange Logged by: BJO 

Project Number: 61301 58-905 Elevation: +I 60 nm 

RaclkhnA LocatiodGrid: CVI m u  Wall . . 
Equipment: 

ENGINEERING PROPERTIES 

- 

USCS 

B- 1 

GEOLOGIC 
UNIT 

To 
ATTITUDES 

I 
sample taken at 0-0.5m 

I I 

DATE: 8/24/07 DESCRIPTION: 

TOPSOIL 

A @ 0-0.6m: Dark brown Silty CLAY (CL), dry to damp, loose; desiccated 
with open cracks through 0.4m; scattered fine root hairs throughout. Bulk 

I I I I 

Sample 
No. 

Moisture 
PA) 

Density 
(Pcf) 



LOG OF TRENCH: 
i 

A .  

DATE: 8/24/07 D Y  """ '"-'-' ' 
I GEOLOGIC I I S-le I Moisture I Densitv 

ATTITUDES 
I 

Project Name: Logged by: RJO 

Project Number: 6001 58-905 Elevation: +I59 5m 

@1.3m GB: 
M30-40W 
5-1OSW 

ENGINEERING PROPERTIES 

A @ 0-0.7m: Dark brown Silty CLAY, dry to damp, becoming moist below 
0.4m; firm; open fractures and fine roots throughout; caliche pockets along 
lower contact, as in TP-5 

B @ 0.7-1.6m: Oreen-gray clayey to very fine Sandy SILTSTONE (SM), 
damp, stiff; some weathering and fracturing through 1 .Om; tight and indurated 
(weakly cemented) below; some thin bedding dip gently southwest, with red- 
brown (rust) and light brown (caliche) lining, irregular and wavy. Bulk 
sample taken at 0.8-1 .Om 

GRAPHICAL REPRESENTATION: North Wall SCALE: 1 "= 1 meter SURFACE SLOPE: 0' TREND: N70W I 



LOG OF TRENCH: 
1 

ne LocationlGrid: Flynver Wnll . . 
Equipment: 

Project Name: 351905 1 . e  Logged by: BJC) 

Project Number: 6001 5X-9(15 Elevation: +lh7 5m 
ENGINEEFUNG PROPERTIES 

Sample 
No. USCS 

CL 

- - 

firm; reworked topsoil, with scattered light gray silt clasts/pockets 
TOPSOIL 
B @ 0-1 .Om: Dark brown silty CLAY (CL); damp to moist, firm; open 

fractures and root hairs to 0.3m; scattered small white (caliche) specs at 
0.5-1 .Om. Bulk sample taken at 0.8-1.2m (topsoil and weathered bedrock 
mixture) 

OTAY FORMATION 
C @ 1 -0-2.lm: Yellow-brown sandy SILTSTONE (ML layered with light 

green- gray silty SANDSTONE (SM), moist, soft; crumbles easily; generally 
subtle west dip to layers 5 degrees or flatter; generally sandier with depth, 
with some weak cementation locally 
@ 1.9m: Near horizontal lense of bone-white caliche and clayey SILT, 
thickens to west. Bulk sample B-2 taken at 1.9-2.0m 

Moisture 
("4 

To 

Density 
(Pcf) 

GEOLOGIC 
UNIT 
Afu 

GEoLoGIC 
AlTITUDES 

I GRAPHICAL REPRESENTATION: North Wall SCALE: 1 "= 1 meter SURFACE SLOPE: 0" TREND: N80E I 

DATE: 8/24/07 DESCRIPTION: 

ARTIFICIAL FILL - undocumented 
A @ 0.2m (at far upper-right end of trench), dark brown Silty CLAY, moist, 



APPENDIX C 

Laboratorv Test Results and Procedures 

Drv Density and Moisture Content 

The dry density and moisture content of selected rings samples was determined in accordance 
with ASTM Test Methods D 2216 and D 2937. The results of these tests are presented 
summarized on the boring logs. 

The resistance "R-value was determined by the California Materials Method CT301 for 
basement soils. The samples were prepared and exudation pressure and "R-value determined. 
The graphically determined "R-value at exudation pressure of 300 psi is reported. 

Maximum Densitv Tests: The maximum density and optimum moisture content of typical 
materials were determined in accordance with CT 2 16 and CT 226. The results of these tests are 

Location/Sample 

B-9, B-1 

B-21, B-1 

TP-3, B-1 

presented in the table below: 

Depth (m) 

3.4-4.6 

1.8-3.0 

0.8-1.0 

Location/ Sample 

B-2, B-1 
B-4, B-1 

Sample Description 

Pale Gray Lean CLAY 

Light Olive Brown Sandy 
Lean CLAY 

Light Brown Clayey SAND 
with Gravel 

R-Value 

9 

20 

43 

Optimum Moisture 
Content (%) 

16.9 
19.7 

Depth (m) 

1.5-3 .O 
0.3-1.5m 

Dry 
Density 
(kN/rn3) 

17.8 
16.6 



APPENDIX C (Continued) 

Particle Size Analysis 

Particle size analysis was performed by mechanical sieving or by sieve and hydrometer methods 
according to ASTM D422 and CT202. The percent fine particles from these analyses are 
summarized below. Plots of the sieve and hydrometer results are provided on the particle-size 
curves in this appendix. 



APPENDIX C (Continued) 

Atterberg Limits 

Atterberg Limits of selected samples were determined in accordance with ASTM Test 
Method D4318 and CT 204 for engineering classification of the fme-grained materials and 
presented on the table below. The results are also incorporated in the particle-size results for 
classification purposes. 

Location1 Sample 

B-1, S-1 

B-1, S-3 

B-2, S-4 

B-4, B-1 

B-7, R-1 

B-8, S-2 

B-10, R-1 

B-14, B-1 

B-16, S-1 

B-18, B-1 

B-21, B-1 

TP-1, B-1 

TP- 1, B-2 

TP-3, B-1 

TP-5, B-1 

Depth 
(m) 

3.0-3.4 

9.1-9.4 

10.7-1 1.1 

0.3-1.5 

1.5 

4.6 

1.5 

0-1 -2 

1.5 

0-1 -0 

1.8-3.0 

0.6-1 .O 

1.8-2.0 

0.8-1.0 

0-0.5 

Plasticity 
Index 

- 

16 

45 

13 

15 

11 

23 

22 

5 

29 

15 

3 5 

32 

9 

29 

Liquid 
Limit (%) 

- 

46 

79 

36 

41 

41 

4 1 

42 

3 1 

49 

36 

5 6 

43 

34 

14 

Plastic 
Limit (%) 

NP 

3 0 

34 

23 

26 

30 

18 

20 

26 

20 

2 1 

21 

11 

25 

14 

USCS Soil 
Classification 

ML 

ML 

CH 

CL 

CL 

ML 

CL 

CL 

ML 

CL 

CL 

CHS 

CL 

ML 

CL 



APPENDIX C (Continued) 

Consolidation Tests 

Consolidation tests were performed on selected, relatively undisturbed ring samples in 
accordance with Modified ASTM Test Method D2435. 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 on the attached figures. Where 
applicable, time-rates of consolidation were recorded and presented below: 

Location / Sample 

B-1, R-1 

B-2, R-2 

B-3, R-1 

B-3, R-2 

B-4, R-3 

B-4, R-5 

B-7, R-1 

B-10, R-1 

B-14, R-1 

B-20, R-1 

B-20, R-3 

Coefficient of 
Compression Index 

Cc 

0.14 

0.07 

0.06 

0.06 

0.07 

0.08 

0.08 

0.12 

0.1 1 

0.06 

0.05 

Depth 
(m) 

1.5-1.8 

6.1-6.3 

3 .O-3.4 

6.1-6.4 

9.1-9.4 

16.8-17.1 

1.5 

1.5 

3.0 

1.5 

9.1 

Coefficient of 
Recompression 

Index Cr 

0.04 

0.02 

0.02 

0.02 

0.02 

0.03 

0.02 

0.01 

0.04 

0.01 

0.02 



APPENDIX C (Continued) 

Expansion Index 

The expansion potential of selected materials was evaluated by the Expansion Index Test 
ASTM D 4829. Specimens are molded under a given compactive energy near 50 percent 
saturation. The prepared 1-inch thick by 4-inch diameter specimens are loaded to an equivalent 
144 psf surcharge and are inundated with water until volumetric equilibrium is reached. The 
results of these tests are presented in the table below. 

TP- 1, B-2 1 1.8-2.0 1 

Location 1 Sample Expansion Potentia 

High 

Depth 
(m) 

High 

Expansion 
Index 

Very High 

Very High 

Very High 

Medium 

Medium 

Low 

Very Low 



APPENDIX C (Continued) 

pH and Resistivity 

Minimum resistivity and pH tests were performed in general accordance with California Test 
Method 643. The results are presented in the table below: 

Location 1 Sample 

B-1, B-1 

B-1, R-4 

B-2, R-8 

B-4, B-1 

B-19, R-3 

B-19, S8&S9 

B-21, B-1 

TP-1, B-1 

TP-3, B-1 

Depth 
(m) 

0.3-1.5 

10.7-1 1.0 

24.4-24.5 

0.3-1.5 

9.1 

22.9-24.4 

1.8-3.0 

0.6-1 .O 

0.8-1 .O 

PH 

7.9 

7.9 

8.2 

7.9 

8.1 

8.1 

7.5 

8.0 

7.7 

Minimum Resistivity 
(ohm-cm) 

1850 

1507 

2672 

2603 

2398 

3151 

2398 

3151 

2398 



APPENDIX C (Continued) 

Soluble Sulfate 

The soluble sulfate contents contained within selected samples of soil were determined by 
California Test Method 4 17. The test results are presented in the table below: 

Location 1 Sample 

B-1, B-1 

B- 1, R-4 

B-2, R-8 

B-4, B-1 

B- 19, R-3 

B-19, S8&S9 

B-21, B-1 

TP-1, B-1 

TP-3, B-1 

Depth 
(m) 

0.3-1.5 

10.7-1 1 .O 

24.4-24.5 

0.3-1.5 

9.1 

22.9-24.4 

1.8-3.0 

0.6-1 .O 

0.8-1.0 

Soluble Sulfates 
( P P ~ )  

600 

4 5 0  

150 

180 

4 5 0  

4 5 0  

450 

3 00 

270 



APPENDIX C (Continued) 

Chloride Content 

Chloride content within selected samples was determined by California Test Method 422. The 
test results are presented in the table below: 

Colla~se Potential 

Collapse testing of undisturbed and remolded samples was performed in accordance with 
ASTM D5333 at the load indicated in the table below on select samples to assess collapse 
potential. 

Location 1 Sample Sample Type 

--- 
Remolded 95% 

of CT 216 
Ring 
Ring 

Depth (m) Test Load (kPa) 

117 

151 
201 

B-2, B-1 

B-4, R-1 
B-4, R-2 

Degree of 
Specimen 
Collapse 

None 

None 
None 

1.5-3.0 

1.5-1.8 
4.6-4.9 



APPENDIX C (Continued) 

Swell 

Swell testing of undisturbed and remolded samples was performed in accordance with ASTM 
D4546 on select samples to assess swell. 

Location 1 Sample 

B-1, R-1 

B-2, R-2 

B-3, R-1 

B-3, R-2 

B-4, R-3 

B-4, R-5 

B-7, R-1 

B-10, R-1 

B-14. R-1 

B-20. R-1 

Depth (m) 

1.5-1.8 

6.1-6.3 

3.0-3.4 

6.1-6.4 

9.1-9.4 

16.8-17.1 

1.5 

1.5 

3 .O 

1.5 
- 

Swell (%) 

0.19 

-0.07 

0.00 

0.20 

0.74 

0.29 

0.05 

0.42 

-0.60 

0.11 

Sample Type 

Ring 

Ring 

Ring 

Ring 

Ring 

Ring 

Ring 

Ring 

Ring 

Ring 

Vertical 
Pressure (kPa) 

52.2 

52.2 

52.2 

52.2 

52.2 

52.2 

33.5 

29.4 

57.5 

33.5 



APPENDIX C (Continued) 

Direct Shear 

Direct shear tests were performed in accordance with ASTM D3080 on selected samples that 
were soaked for a minimum of 24 hours under a surcharge equal to the applied normal force 
during testing. The samples were tested under various normal loads, a motor-driven, strain- 
controlled, direct-shear testing apparatus. The rate of shearing used for the tests was between 
0.0043 cmlmin and 0.0084 cdrnin, depending on material type. Plots of the individual test 
results are provided within this appendix along with composite summary plots of the tests. 
Strength envelopes are provided on each of the individual plots. Those envelopes correspond to 
the peak shear resistance and the shear resistance at the end of the test. The graphic below 
illustrates the summarized points. 

C 

A = Peak Strength 

Z 
B = Ultimate Strength 

C = Residual - Strength 

> 

Shear deformation 



APPENDIX C (Continued) 

Consolidated Undrained Triaxial 

Consolidated undrained triaxial compression tests were performed in accordance with ASTM 
D4767. Samples were placed in the testing device and a small seating load was applied, to 
secure the sample in the testing device. The samples were then saturated by applying a back 
pressure. The axial load and chamber pressure were increased in small increments until the 
change in chamber pressure was within tolerance to the measured change in sample pore fluid 
pressure, indicating that the sample was fully saturated. Once the sample was fully saturated 
and had completed primary consolidation, the samples were loaded axially strain rates 
between 0.15 and 0.23 cmlmin. Total and effective strength Mohr cycles are provided on the 
plot summaries in this appendix. The coefficient of consolidation is summarized below. 

Unconsolidated Undrained Triaxial 

Unconsolidated undrained triaxial compression tests were performed in accordance with 
ASTM D2850. Samples were placed in the testing device and a small seating load was 
applied, to secure the sample in the testing device. The samples were then saturated by 
applying a back pressure. The axial load and chamber pressure were increased in small 
increments until the change in chamber pressure was within tolerance to the measured change 
in sample pore fluid pressure, indicating that the sample was fully saturated. Once the sample 
was fully saturated, the samples were loaded axially strain rates between 0.15 and 
0.23 crnlmin. 

Coefficient of Consolidation 
(m2Jyr) 

1044 
45 1 
179 
725 
1586 
58 

- -- 

33 1 

Location / Sample 

B-2, R-1 
B-2, R-3 
B-2, R-5 
B-4, R-6 
B-4, R-7 
B- 19, R-6 
B-19, R-7 

Depth (m) 

3 .O-3 -4 
9.1-9.3 

15.2-15.4 
19.8-20.1 
24.4-24.7 

18.3 
21.3 



APPENDIX C (Continued) 

Unconfined Compressive Strength 

Unconfined compressive tests were performed in accordance with ASTM D2166. Samples 
were placed in the testing device and a small seating load was applied, to secure the sample 
in the testing device. The axial load was then increased in small increments with associated 
strain rates between 112 and 2.0 %/rnin. 



100 

Vertical Stress (kPa) 

- 

- - - 

Strain Rate = 0.0043 cmlmin 
Sample Type: Driven Ring 

ASTM D 3080 

- 

Location 
B-1 

- 

Sample Description: 
Gray-brown clayey siltstone 

Interpreted Shear Strength 

Project No. 600158-905 

Peak 

USCS 
ML 

Sample No. 
R-2 

Cohesion 
(kPa) 

5 
Depth (m) 
4.6 - 4.9 

DIRECT SHEAR SUMMARY 

Ultimate 

Friction 
Angle 
(deg) 

35 

Project Name SR125 / SR905 

Leig hton 

Cohesion 
(kPa) 

0 

Residual @ 7.6mm 

Friction 
Angle 
(deg) 
35 

Cohesion 
(kPa) 

0 

Friction 
Angle 
(deg) 
28 
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Sample Description: 
Light Brownish gray, fine sandy siltstone 

Strain Rate = 0.0064 crnlmin 
Sample Type: Driven Ring 

ASTM D 3080 

Interpreted Shear Strength 

. 
USCS 
ML 

- 

Depth (m) 
7.6 - 7.9 

Location 
6-1 

A 
Project No. 600158-905 

Sample No. 
R-3 

Residual @ 7.6mm Peak 

Cohesion 
(kPa) 

0 

Ultimate 

Cohesion 
(kPa) 

15 

DIRECT SHEAR SUMMARY 

Friction 
Angle 
(deg) 
38 

Cohesion 
(kPa) 

10 

Friction 
Angle 
(deg) 

43 

Project Name SRl25 / SR905 

Le~ghton 

Friction 
Angle 
(deg) 

43 



40 60 80 

Vertical Stress (kPa) 

Interpreted Shear Strength 

Peak Ultimate Residual @ 5.1 mrn 

Friction Friction Friction 
. Cohesion Angle Cohesion Angle Cohesion Angle 

Location Sample No. Depth (m) USCS (kPa) (deg) (kPa) (deg) (kPa) (deg) 
B -2 B-1 1.5 - 3.0 CL 29 24 - 25 25 

Sample Description: 
Brown lean clay w/ sand (Remolded 90%) 

Strain Rate = 0.0254 cmlmin 
Sample Type: Bulk 

ASTM D 3080 
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Strain Rate = 0.0043 cmlmin 
Sample Type: Bulk 

ASTM D 3080 

- 

Sample Description: 
Brown lean clay (Remolded 90%) 

Interpreted Shear Strength 

USCS 
CL 

- 

Depth (m) ------ 
5.0 - 10.0 

Location 
8-2 

Sample No. 
6-1 

Residual @ 7.7mm Peak 

I 

Cohesion 
(kPa) 

Ultimate 

Cohesion 
(kPa) 

Project No. 600158-905 

DIRECT SHEAR SUMMARY 

16 19 

Friction 
Angle 
(deg) 

Cohesion 
Friction 
Angle 
(deg) 

2 1 

Project Name SRl25 / SR905 

Leig hton 
I 

Friction 
Angle 

19 
(kPa) (deg) 



40 60 80 

Vertical Stress (kPa) 

- 

. 

1 

DIRECT SHEAR SUMMARY 

Strain Rate = 0.0254 cmlmin 
Sample Type: Bulk 

ASTM D 3080 

Project No. 600158-905 
Project Name SR125 / SR905 

Leig hton 

Location 
B -2 

Sample Description: 
Brown lean clay w sand (Remolded 95%) 

Interpreted Shear Strength 

Sample No. 
B-I 

Peak 

Cohesion 
(kPa) 

3 1 
Depth (m) 
1.5 - 3.0 

Friction 
Angle 
(deg) 

28 

Ultimate 

USCS 
CL 

Cohesion 
(kPa) 

Residual @ 5.1 mrn 

Friction 
Angle 
(deg) 

Cohesion 
(kPa) 

24 

Friction 
Angle 
(deg) 
27 
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7 .  
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Sample Description: 
Olive-brown to light brown, silty sandstone 

- 1  

Interpreted Shear Strength 

Peak Ultimate Residual @ 7.6mm 

Friction Friction Friction 
Cohesion Angle Cohesion Angle Cohesion Angle 

Strain Rate = 0.0043 cmlmin 
Sample Type: Driven Ring 

Project No. 600158-905 

Location Sample 
B -2 R-7 

ASTM D 3080 

No.- USCS (kPa) 
21.3 - 21.6 SM 25 28 20 28 10 28 

DIRECT SHEAR SUMMARY Project Name SR125 / SR905 

Leig hton 



40 60 80 

Vertical Stress (kPa) 

- 

- 

-. 

Strain Rate = 0.0254 cmlmin 
Sample Type: Bulk 

ASTM D 3080 

Project No. 600158-905 

Location 
B -4 

Sample Description: 
Light gray-brown, clayey silt (Remolded 90%) 

Interpreted Shear Strength 

DIRECT SHEAR SUMMARY 

Sample No. 
B-I 

Project Name SRl25 / SR905 

Leighton 

Peak 

Cohesion 
(kPa) 

24 
Depth (m) 
0.3 - 1.5 

Friction 
Angle 
(deg) 

25 

Ultimate 

USCS 
ML 

Cohesion 
(kPa) 

Residual @ 5.1 mm 

Friction 
Angle 
(deg) 

Cohesion 
(kPa) 

17 

Friction 
Angle 
(deg) 

29 



40 60 80 

Vertical Stress (kPa) 

7 

- 

- 

Strain Rate = 0.0043 cmlmin 
Sample Type: Bulk 

ASTM D 3080 

Project No. 600158-905 

Location 
6-4 

Sample Description: 
Brown lean clay (Remolded 90%) 

Interpreted Shear Strength 

DIRECT SHEAR SUMMARY 

Sample No. 
6-1 

Project Name SR125 / SR905 

Le~g kton 

Peak 

Cohesion 
(kPa) 

18 
Depth (m) 
1.0 - 5.0 

Friction 
Angle 
(deg) 

2 1 

Ultimate 

USCS 
CL 

Cohesion 
(kPa) 

Residual @ 7.7mm 

Friction 
Angle 
(deg) 

Cohesion 
(kPa) 

5 

Friction 
Angle 
(deg) 

24 



40 60 80 

Vertical Stress (kPa) 

- 

-- 

- 

Strain Rate = 0.0254 cmlmin 
Sample Type: Bulk 

ASTM D 3080 

Project No. 600158-905 

Location 
6-4 

Sample Description: 
Light gray-brown, clayey silt (Remolded 95%) 

Interpreted Shear Strength 

DIRECT SHEAR SUMMARY 

Sample No. 
6-1 

Project Name SR125 / SR905 

Leig hton 

Peak 

Cohesion 
(kPa) 

24 
Depth (m) 
0.3 - 1.5 

Friction 
Angle 
(deg) 

30 

Ultimate 

USCS 
ML 

Cohesion 
(kPa) 

Residual @ 5.lmm 

Friction 
Angle 
(deg) - 

Cohesion 
(kPa) 

16 

Friction 
Angle 
(deg) 

32 



100 

Vertical Stress (kPa) 

Interpreted Shear Strength 

Peak Ultimate Residual @ 7.6mm 

Friction Friction Friction 
. Cohesion Angle Cohesion Angle Cohesion Angle 

Location Sample No. Depth (m) USCS (kPa) (deg) (kPa) (deg) (kPa) (deg) 
B-5 R-I  3.1 - 3.5 SM 85 17 77 18 3 5 24 

Sample Description: 
Light brown to light olive-brown, silty sandstone 

Strain Rate = 0.0043 cmlmin 
' ' 

Sample Type: Driven Ring 

ASTM D 3080 



100 150 

Vertical Stress (kPa) 

Interpreted Shear Strength 

Peak Ultimate Residual @ 7.6rnm 

Friction Friction Friction 
Cohesion Angle Cohesion Angle Cohesion Angle 

Location Sample No. Depth (m) USCS (kPa) (deg) (kPa) (deg) (kPa) (deg) 
B-5 R-2 6.1 - 6.4 SC 50 44 50 40 10 34 

Sample Description: 
Light brownish-gray silty to clayey sandstone 

Strain Rate = 0.0043 cmlmin 
Sample Type: Driven Ring 

ASTM D 3080 



50 100 

Vertical Stress (kPa) 

4 

- 

-. 

Strain Rate = 0.0064 crnlmin 
Sample Type: Driven Ring 

ASTM D 3080 

Project No. 600158-905 

Location 
B-5 

Sample Description: 
Light gray-brown, very fine sandy siltstone 

Interpreted Shear Strength 

DIRECT SHEAR SUMMARY 

Sample No. 
R-5 

Project Name SR125 / SR905 

Le~g hton 

Peak 

Cohesion 
(kPa) 

0 
Depth (m) 
15.2 - 15.4 

Friction 
Angle 
(deg) 
43 

Ultimate 

USCS 
SC 

Cohesion 
(kPa) 

0 

Residual @ 7.6mm 

Friction 
Angle 
(deg) 
41 

Cohesion 
(kPa) 

0 

Friction 
Angle 
(deg) 

33 
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Vertical Stress (kPa) 

-* 

- 

- 

Strain Rate = 0.0043 cmlmin 
Sample Type: Driven Ring 

ASTM D 3080 

Project No. 600158-905 

Sample Description: 
Light olive-brown sandy silt 

Interpreted Shear Strength 

Location 
B-9 

DIRECT SHEAR SUMMARY 

Depth (m) 
3 

Sample No. 
R-I  

Project Name SR125 / SR905 

Lerg hton 

Peak 

USCS 
ML 

Cohesion 
(kPa) 

5 

Friction 
Angle 
(deg) 

35 

Ultimate 

Cohesion 
(kPa) - 

Residual @ 7.6mm 

Friction 
Angle 
(deg) 

Cohesion 
(kPa) 

0 

Friction 
Angle 
(deg) 

33 



50 100 

Vertical Stress (kPa) 

- 

-. 

Strain Rate = 0.0043 cmlmin 
Sample Type: Driven Ring 

ASTM D 3080 

Location 
B-9 

DIRECT SHEAR SUMMARY 

Sample Description: 
Light brown clayey sand, with some interlayered, red-brown clays 

Interpreted Shear Strength 

Project No. 600158-905 
Project Name sRl25 / SR905 

Leighton 

Sample No. 
R-2 
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Cohesion 
(kPa) 
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Depth (m) 

6.1 

Friction 
Angle 
(deg) 

34 
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Cohesion 
(kPa) 

Residual @ 7.6mm 

Friction 
Angle 
(deg) 

Cohesion 
(kPa) 

0 

Friction 
Angle 
(deg) 

33 



100 

Vertical Stress (kPa) 

- 

L 

Strain Rate = 0.0084 cmlmin 
Sample Type: Driven Ring 

ASTM D 3080 

-. 

Location 
6-1 5 

- 

Sample Description: 
Light brown to light pinkish-brown silty sandstone 

Interpreted Shear Strength 

Project No. 600158-905 

Sample No. 
R-I 

Peak 

Cohesion 

(kPa) 
I 0  

Depth (m) 
1.5 

DIRECT SHEAR SUMMARY 

Friction 
Angle 
(deg) 
32 
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USCS 
SM 

Project Name SRl25 / SR905 

Le~g fiton 

Cohesion 
(kPa) 

6 

Residual @ 7.6mm 

Friction 
Angle 
(deg) 

3 1 

Cohesion 

(kPa) 
4 

Friction 
Angle 

(deg) 
30 
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Sample Description: 
Brown silty sandstone 

Project No. 600158-905 

Strain Rate = 0.0064 cmlmin 
Sample Type: Driven Ring 

Location 
8-1 5 

ASTM D 3080 

Interpreted Shear Strength 

DIRECT SHEAR SUMMARY 

r 

Sample No. 
R -2 

Project Name SRl25 / SR905 

Lsrgt-rtsn 

Peak 

Cohesion 
(kPa) 

10 
Depth (m) 

4.6 

Friction 
Angle 
(deg) 
32 

Ultimate 
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USCS 
SM 

Cohesion 
(kPa) 
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Residual @ 7.6mm 

Friction 
Angle 
(deg) 

31 

Cohesion 
(kPa) 

10 
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Angle 
(deg) 

17 
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Location Sample No. Depth (m) USCS (kPa) (deg) (kPa) (deg) (kPa) (deg) 
B-19 R-2 4.6 SM 15 36 10 34 5 34 

Sample Description: 
Light brown silty sandstone 

Strain Rate = 0.0064 cmlmin 
Sample Type: Driven Ring 

ASTM D 3080 
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Strain Rate = 0.0084 cmlmin 
Sample Type: Driven Ring 

ASTM D 3080 

Project No. 600158-905 

Location 
6-21 

Sample Description: 
Light brown silty sandstone 

Interpreted Shear Strength 

DIRECT SHEAR SUMMARY Project Name SRl25 / SR905 
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USCS 
SM 

Sample No. 
R- I  

Cohesion 
(kPa) 

30 
Depth (m) 
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Friction 
Angle 
(deg) 
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Friction 
Angle 
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Location Sample No. Depth (m) USCS (kPa) (deg) (kPa) (deg) (kPa) (deg) 
B-20 R-2 4.6 SM 40 39 20 39 12 3 1 

Sample Description: 
Brownish-gray sandstone 

Strain Rate = 0.0084 cmlmin 
Sample Type: Driven Ring 

ASTM D 3080 

DIRECT SHEAR SUMMARY 



400 600 

Vertical Stress (kPa) 

Boring Location 

Sample Depth 

Consolidated Undrained Strength Test Data 

Vertical Stress (kPa) 

Shear Stress (kPa) 

Confining Pressure (kPa) 359 

Total Stress Mohr Circle Effective Stress Mohr Circle 



400 600 800 1000 1200 

Vertical Stress (kPa) 

Boring Location 

Sample Depth 

Consolidated Undrained Strength Test Data 

Vertical Stress (kPa) 

Shear Stress (kPa) 

Confining Pressure (kPa) 448 

Total Stress Mohr Circle Effective Stress Mohr Circle 



400 600 

Vertical Stress (kPa) 

Boring Location 

Sample Depth 

Consolidated Undrained Strength Test Data 

Vertical Stress (kPa) 

Shear Stress (kPa) 

Confining Pressure (kPa) 28 

Total Stress Mohr Circle Effective Stress Mohr Circle 



1000 

800 

h 

m 
600 

U) 
U) 

2 
5 
tii 

400 C 
V) 

200 

0 
0 200 400 600 800 1000 

Vertical Stress (kPa) 

Boring Location 

Sample Depth 

Consolidated Undrained Strength Test Data 

Vertical Stress (kPa) 795 

Shear Stress (kPa) 292 

Confining Pressure (kPa) 28 

Total Stress Mohr Circle Effective Stress Mohr Circle 



500 

400 

h 

Q 5 300 
Y 

tn 
tn 
2 z 
L 

200 C 
V )  

100 

0 
0 100 200 300 400 500 

Vertical Stress (kPa) 

Boring Location 

Sample Depth 

Consolidated Undrained Strength Test Data 

Vertical Stress (kPa) 41 7 

Shear Stress (kPa) 145 

Confining Pressure (kPa) 138 

Total Stress Mohr Circle Effective Stress Mohr Circle 



1500 

1250 

h 

1000 
m 
4 
Y 

U) 
U) 

750 
ti 
L 
m 
Q) 
.c 
V) 

500 

250 

0 
0 250 500 750 1000 1250 1500 

Vertical Stress (kPa) 

Boring Location 

Sample Depth 

Consolidated Undrained Strength Test Data 

Vertical Stress (kPa) 

Shear Stress (kPa) 

Confining Pressure (kPa) 172 

f .-- 
/ 

1 
I 

Total Stress Mohr Circle 

TRIAXIAL SHEAR SUMMARY 

Effective Stress Mohr Circle 

Project No. 600158-905 
Project Name SR125 / SR905 
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TRIAXIAL SHEAR SUMMARY I Project No. 600158-905 
Proied Name SR125 1 SR905 
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U.S. STD. SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 
3.0" 1112" 314" 318" #4 #I0 #20 #40 #60 #I00 #200 

100 

GRAVEL 

0 
100.000 10.000 1 .ooo 0.100 0.010 0.001 

PARTICLE - SlZE (mm) 

- .  

COARSE 

For classification of tine- 

50 - arained soils and tine- 
grained fraction of 

FINE 

SAND 
CRS 

FINES 

coarse-arained soils "A" Line 

FINE SILT 

Boring 
No. 

B-1 

,- -- 

CLAY 

GR:SA:FI 

(%) 
0:12:88 

MH or OH 

0 10 20 30 40 50 60 70 80 90 100 
Liquid Limit (LL) 

LL,PL,PI 

** 

Soil Type 

(CL-ML) 

Sample 
No. 

8-1 

.- 

Depth 

(m) 

0.3-1.5 

Sample Description: 
(CL-ML), PALE BROWN SILTY LEAN CLAY 
WITH FEW TO LllTLE SAND. 

Proiect No.: 6001 58-905 

SR-125 / 905 

Leighton 

A'TTERBERG LIMITS, PARTICLE - SlZE CURVE 
ASTM D 431 8, D 422 

KeV. UB-U4 



For classification of fine- 

50 - grained soils and tine-grained - - fraction of coarse-grained soils 
a 

40 - 

biH or OH 

0 10 20 30 40 50 60 70 80 90 100 
Liquid Limit (LL) 

GRAVEL SAND FINES 
COARSE FINE CRSE MEDIUM FINE SILT I CLAY 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER 
76 38 19 9.5 #4 #8 # I6  #30 #50 #I00 #2C 

0 
100.000 10.000 1 .ooo 0.1 00 

PARTICLE - SlZE (mm) 

Boring No.: Sample No.: Depth (m): Soil Type GR:SA:FI LL,PL,PI 

B- I S 1 3.0-3.4 s(ML) 0: 36: 64 NP 

Visual Sample Description: 
s(ML): PALE BROWN SANDY LEAN SlLT 

Project No.: 6001 58-905 

SR-125 1 905 

I ATTERBERG LIMITS, PARTICLE - SlZE CURVE 
ASTM D 431 8, D 422 

- 

I Rev. &I! 
SIEVE 6-1,Sl  



60 - 
For classification of tine- 

50 - grained soils and fine-grained 

- fraction of coarse-grained soils 

TvlH or OH 

0 10 20 30 40 50 60 70 80 90 100 
Liquid Limit (LL) 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER 
76 38 19 9.5 #4 #8 #I6 #30 #50 #I00 #2C 

100 

GRAVEL 

10.000 1 .ooo 0.1 00 
PARTICLE - SlZE (mrn) 

COARSE 

Leighton 

FINES 
SlLT I CLAY FINE 

SAND 

Project No.: 6001 58-905 

SR-125 1 905 

AlTERBERG LIMITS. PARTICLE - SlZE CURVE! 
ASTM D 4318, D 422 

Rev. 5: 

Visual Sample Description: 
(ML)s: PALE BROWN LEAN SlLT WITH 
SAND 

CRSE 

SIEVE 6-1.S3 

Boring No.: 

- B-1 

MEDIUM 

GR:SA:FI 

0 : 25: 75 

FINE 

Sample No.: 

S3 

LL,PL,PI 

NIA 

Depth (m): 

9.1-9.4 

Soil Type 

(ML)s 



For classification of fine- 
arained soils and fine- 
grained fraction of 
COarSedrained soils 

CH orOH 
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8-2 

Leig hton 

ATTERBERG LIMITS, PARTICLE - SIE CBVE 
ASTM D 4318. D 422 

KeV. a-UI 

Sample 
No. 

S4 

Sample Description: 
CH: PALE BROWN HEAVY CLAY 

Depth 

(m) 

10.7-1 1 .I 

Proiect No.: 6001 58-905 

SR-125 1 905 

Soil Type 

CH 

GR:SA:FI 

(%) 
0:O:IOO 

LL,PL,PI 

79:34:45 



For classification of fine- 
arained soils and fine- 
grained fraction of 
coarse-arained soils AZine 
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. . Liquid L~rnit (LL) 

0 
100.000 10.000 1.000 0.1 00 0.010 0.001 

PARTICLE - SIZE (mm) 

GRAVEL 

Sample Description: 
CL: PALE RED-BROWN LEAN CLAY 

IS. STD. SIEVE OPENING 66. STANDARD SIEVE NMBER HYDROMETER 

COARSE 

Proiect No.: 600158-905 

SR-125 1 905 

FINE 

SAND 

Location 

B-2 

CRS 

FINES 

Depth 

(m) 

16.8-1 7.2 

Sample 
No. 

S6 

FINE SILT 

Leighton 

CLAY 

ATTERBERG LIMITS, PARTICLE - SIE 
ASTM D 4318, D 422 

LL,PL,PI 

NIA 

Soil Type 

C L 

GR:SA:FI 

(%) 

0:O:lOO 



For classification of i~ne- 
grained soils and fine-grained 
fraction of coarse-grained soils 

MH or OH 

/ U hlc 
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Liquid Limit (LL) 

GRAVEL SAND FINES 
COARSE FINE CRSE MEDlM FINE S l LT I CLAY 

B. STANDARD SIEVE OPENING B. STANDARD SIEVE NMBER 
76 38 19 9.5 # ?3 86 SO W #00 $ C 

10.000 1 .ooo 0.100 
PARTICLE - SIZE (mm) 

Boring No.: Sample No.: Depth (m): Soil Type GR:SA:FI LL,PL,PI 

B-2 S8 22.9-23.2 s(ML) 0 : 36 : 64 NIA 

Visual Sample Description: 
s(ML): PALE BROWN SANDY LEAN SILT 

Project No.: 6001 58-905 

SR-125 1 905 

I ATTERBERG LIMITS. PARTICLE - SIE CBVE 

Leig hton 

ASTM D 431 8, D 422 

I Rev. 81 
SIEVE B-2,SB 
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For class~fication of fine- I / 
50 { grained soils and fine-grained 

fraction of coarse-grained soils 

"line // 
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COARSE 

Visual Sample Description: 
SM: PALE BROWN SILTY SAND 

FINES 
SILT I CLAY FINE 

SAND 

Boring No.: 

B-3 

- 
Project No.: 6001 58-905 

SR-125 I 905 

CRSE 

I AlTERBERG LIMITS, PARTICLE - SlE CHVE 

Sample No.: 

S1 

I ASTM D 4318, D 422 

Leig hton 

MEDIM 

I Rev. 8.C 
SIEVE 8-3,Sl 

FINE 

Depth (m): 

4.6-5.0 

Soil Type 

SM 

GR:SA:FI 

0 : 64 : 36 

LL,PL,PI 

NIA 
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For classification of fine- 

50 . grained soils and fine-grained 
fraction of coarse-grained soils 
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COARSE 

Visual Sample Description: 
s(ML): PALE BROWN SANDY LEAN SlLT 

-.. 
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L Leig hton 
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SILT I CLAY FINE 

SAND 

Boring No.: 

B-3 

Project No.: 6001 58-905 

SR-125 1 905 

ATTERBERG LIMITS, PARTICLE - SlE CHVE 
ASTM D 431 8. D 422 

Rev. 6-07 

CRSE 

Depth (m): 

10.7-1 1.1 

Sample No.: 

S3 

SIEVE 6-3, S3 

MEDIM 

Soil Type 

s(ML) 

FINE 

GR:SA:FI 

0 :  45: 55 
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For classification of fine- 

50 - arained soils and fine- 
= grained fraction of 
n. - coarse-arained soils 
g 4 0 -  a"Line 
u 
s - 3 0 -  P .- 
0 - 3 20 -  
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10 - 
/ CL-Ml  

o /  8 

0 10 20 30 40 50 60 70 80 90 100 
Liquid Limit (LL) 

GRAVEL SAND FINES 
COARSE FINE CRS FINE SILT CLAY 

C6. STD. SIEVE OPENING IS. STANDARD SIEVE NMBER HYDROMETER 
3.0" 1 112" 314" 318" 8 80 $0 80 10 #00 $00 

100 

0 
100.000 10.000 1 .ooo 0.100 0.010 0.001 

PARTICLE - SIZE (mm) 

Boring Sample Depth Soil Type GR:SA:FI LL,PL,PI 
No. No. (m) (%) 

B-4 B-1 0.3-1.5 (ML-CL)S 0:15:85 36:23:13 

Sample Description: 
(ML-CL)s, DARKILIVE BROWN CLAYEY 
SILT WITH SAND. 

Proiect No.: 600158-905 

SR-125 1 905 

I AlTERBERG LIMITS, PARTICLE - SIE CBVE 

Leighton I ASTM D 4318, D 422 

I nev. MU 
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For classification of fine- 

50 - arained soils and fine- 
grained fraction of 

Location 

8-4 

L - coarseqrained soils 2 40- A"Line 
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c - 30- 3 .- 
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o /  , 
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?:quid Limit (LL) 

GR:SA:FI 

(%I 
0:O:lOO 

LL,PL,PI 

NIA 

Sample 
No. 

S1 

GRAVEL 
COARSE 

Depth 

(m) 
3.0-3.4 

FINE 

SAND 

I$. STD. SIEVE OPENING I$. STANDARD SIEVE NMBER HYDROMETER 
76 38 19 9.5 # #O f#) #O 110 100 200 

Soil Type 

ML-CL 

CRS 

FINES 

. - 

FINE SILT CLAY 

100.000 10.000 1 .ooo 0.100 0.010 0.001 
PARTICLE - SIZE (rnrn) 

Sample Description: 
ML-CL: PALE BROWN CLAYEY LEAN SILT 

Leighton 

Proiect No.: 6001 58-905 

SR-125 / 905 

ATTERBERG LIMITS, PARTICLE - SIE CRVE 
ASTM D 4318, D 422 

Kev. uul 



GRAVEL SAND FINES 
COARSE FINE CRSE MEDIM FINE SILT I CLAY 

IS. STANDARD SIEVE OPENING S. STANDARD SIEVE NMBER 
76 38 19 9.5 # B 16 SO 80 #OO BC 

10.000 1 .ooo 0.1 00 
PARTICLE - SIZE (mm) 

Boring No.: Sample No.: Depth (m): Soil Type GR:SA:FI LL,PL,PI 

B -4 S3 7.6-7.9 s(ML) 0 :  32: 68 NIA 

Visual Sample Description: 
s(ML): PALE BROWN SANDY LEAN SILT 



t iKHVtL  I SAND t INtS 
COARSE I FINE 1 CRSE 1 MEDIM I Fl JE I SILT I CLAY 

IS. STANDARD SIEVE OPENING IS. STANDARD SIEVE NMBER 
3.0" 1 112" 314" 318" # IB 86 0 fi0 800 f 0 

10.000 1 .ooo 0.100 
PARTICLE - SIZE (mm) 

Boring No.: Sample No.: Depth (ft.): Soil Type GR:SA:FI 

B-5 B-I 5-10.0 s(cL) 3 : 33: 64 

Project No.: 6001 58-905 
SR-125 / 905 

Visual Sample Description: 
s(CL), DARWROWN SANDY LEAN CLAY 
WITH TRACE GRAVEL. 

CALTRANS 202 @ Leighton 
Rev. 12-06 

CT 202- Sieve Split,S5;B-1 



L$. STD. SIEVE OPENING U. STANDARD SIEVE NMBER HYDROMETER 
3.0" 1 112" 314 318" # #O I0 #O 10 A00 I00 
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60 - 
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50 - srained soils and fine- 
grained fraction of 
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Boring 
No. 

B-7 

FINE SILT CLAY 

.. - 

Sample 
No. 

R-I  

Depth 

(m) 
1.5 

Sample Description: 
(CL)s, LIGHT BROWN LEAN CLAY WITH 
SAND. 

Project No.: 6001 58-905 

SR-125 1 905 

Leig hton 

Soil Type 

(cL)s 

ATTERBERG LIMITS, PARTICLE - SIE CBVE 
ASTM D 431 8, D 422 

KeV. w u 4  

GR:SA:FI 

(%) 
0:20:80 

LL,PL,PI 

41 :26:15 



GKAVtL SAND I-INtS 
SILT I CLAY 

3.0" 1112" 314" 318" # 61 6 810 $0 #OO t 0 

100 
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100.000 10.000 1 .ooo 0.1 00 0.010 

PARTICLE - SIZE (mm) 

Boring No.: Sample No.: Depth (m): Soil Type GR:SA:FI 

B-10 R- I 1.5 s(cL) 0 : 48 : 52 

Visual Sample Description: 
s(CL), LIGHT BROWN SANDY LEAN CLAY. 

Project No.: 6001 58-905 

SR-125 1 905 

CALTRANS 202 @ Lsighton 
Rev. 12-06 

CT 202- Sieve,B-10,R- 1 



66. STD. SIEVE OPENING 66. STANDARD SIEVE NMBER HYDROMETER 
3.0" 1 112" 314" 318" # 80 80 #0 $0 M O  100 
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60 - C 
For classification of fine- 

50 - qrained soils and tine- 
arained fraction of 
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FINE SILT 

Sample Description: 
(CC)s, LIGHT BROWN LEAN CLAY WITH 
SAND AND TRACE GRAVEL. 

a 
Leig hton Q - 

CLAY 

Soil Type 

(CL)s 

Depth 

(me) 
0-1.2 

Boring 
No. 

B-14 

Project No.: 6001 58-905 

SR-125 1 905 

ATTERBERG LIMITS, PARTICLE - SIE CBVE 
ASTM D 4318. D 422 

KeV. w-W 

Sample 
No. 

B- I 

GR:SA:FI 

(%) 
2:24:74 

LL,PL,PI 

42:20:22 



I SAND I t I N t S  
FI 4E SILT 1 CLAY 

3.0" 1112" 314" 318" # % #6 SO 10 #00 fl 0 

1 .ooo 
PARTICLE - SIZE (mm) 

Boring No.: Sample No.: Depth (m): Soil Type GR:SA:FI 

0-1 5 S-I 3.0 SM 0 :  72: 28 

Visual Sample Description: 
SM, LIGHT BROWN SILTY SAND. 
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For classification of fine- 
arained soils and fine- 
grained fraction of 
coarse~rained soils 74"Line 

0 10 20 30 40 50 60 70 80 90 100 
Liquid Limit (LL) 

GRAVEL SAND FINES 
COARSE FINE CRS FINE SILT CLAY 

C6. STD. SIEVE OPENING C6. STANDARD SIEVE NMBER HYDROMETER 
3.0" 1 112" 314" 318" 8 #O U)O BO f#) W O  go0 

100 

1 .ooo 0.1 00 
PARTICLE - SIZE (mm) 

Boring Sample Depth Soil Type GR:SA:FI LL,PL,PI 
No. No. (m.) (%) 

B-16 S- 1 1.5 SM 0:69:31 31 :26:5 

Sample Description: 
SM, BROWN SILTY SAND. 

Proiect No.: 6001 58-905 

I ATTERBERG LIMITS, PARTICLE - SIE 
ASTM D 4318. D 422 



GKAVtL I SANU I I-INtS 
COARSE I FINE 1 CRSE 1 MEDIM FI .IE SILT I CLAY 

66. STANDARD SIEVE OPENING 66. STANDARD SIEVE NMBER 
3.0" 1112" 314" 318" # % 86 IH) 10 #OO $ 0 

1 .ooo 
PARTICLE - SIZE (mm) 

Visual Sample Description: 
s(CL), DARKILIVE BROWN SANDY LEAN 
CLAY. 

Project No.: 6001 58-905 

SR-125 1 905 

Boring No.: 

B-18 

Depth (m): 

0-1 .O 

Sample No.: 

B-1 

# Leighton 

Soil Type 

s(CL.1 

CALTRANS 202 

Rev. 12-06 

GR:SA:FI 

0 : 32 : 68 



I GRAVEL 1 SAND FIE 
COARSE FINE I COARSE I MEDIUM FINE SILT 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDRC~MET 

1 .ooo 0.100 
PARTICLE - SIZE (mm) 

Project Name: SR 125 / 905 Interchanqe 
Exploration No.: B-19 Sample No.: 

Project No.: 600158-905 
Depth (m): 1.5 Soil Type : - - c 

Soil Identification: Vew pale brown s i l t -  sand (sW 

ASTM D 422 GR:SA:FI : (010) 0 : 73 : 27 



CjKAVtL SAND I-INtS 
COARSE FINE CRSE SILT I CLAY 

G6. STANDARD SIEVE OPENING C6. STANDARD SIEVE NMBER 
3.0" 1 112" 314" 318" # ft 86 #O f iO AOO tl 0 

1 .ooo 
PARTICLE - SIZE (mm) 

Boring No.: Sample No.: Depth (m): Soil Type GR:SA:FI 

B-19 S-1 3.0 SM 0 :  56: 44 

Visual Sample Description: 
SM, LIGHT BROWN SILTY SAND. 



1 coAR,";KA\;tL FINE cRsE I MEDIr,isAN;I Fl JE I SILT tINts 1 CLAY 
I$. STANDARD SIEVE OPENING I$. STANDARD SIEVE NMBER 
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B-I 9 S-2 6.1 (ML)s 0 : 16: 84 

Visual Sample Description: 
(ML)s, LIGHT BROWN SlLT WITH SAND. 



CjKAVtL I SAND I t INtS 
COARSE FINE 1 CRSE I MEDIM FI .IE SILT I CLAY 

66. STANOARD SltVE OPENING 66. STANDARD SIEVE NMBER 
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SR-125 1 905 

Visual Sample Description: 
SM, LIGHT BROWN SILTY SAND. 

GR:SA:FI 

0 :  64: 36 

CALTRANS 202 

Rev. 12-06 

Boring No.: 

B-19 

Depth (m): 

10.7 

Sample No.: 

S-4 

Soil Type 

SM 



UKAVtL I SAND t I N t S  
COARSE I FINE 1 CRSt I MEDIM Fl JE SILT I CLAY 
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PARTICLE - SIZE (mm) * 

- 

Boring No.: Sample No.: Depth (m): Soil Type GR:SA:FI 

B-21 B-I  1.8-3.0 s(cL) 0 :  44: 56 

Visual Sample Description: 
s(CL), LIGHT OLIVE BROWN SANDY LEAN 
CLAY. 

CT 202- Sieve Split,B21.B1 



1 .ooo 
PARTICLE - SIZE (mm) 

SAND t INtS 

Visual Sample Description: 
(CH)s, GRAYISH BROWN FAT CLAY WITH 
SAND AND TRACE GRAVEL. 

FINE ( CRSE I MEDIM I FI .IE I SILT 1 CLAY 
L$. STANDARD SIEVE OPENING C6. STANDARD SIEVE NMBER 

3.0" 1 112" 314" 318 # f l  66 SO 80 A00 f l  0 

Leighton 

GR:SA:FI 

2 : 24 : 74 

Project No.: 6001 58-905 
SR-125 1 905 

CALTRANS 202 

Rev. 1266 

Soil Type 

(CHIS 

Depth (m): 

0.6-1 .O 

Boring No.: 

TP-1 

Sample No.: 

B-1 



0 
100.000 10.000 1 .ooo 0.100 

PARTICLE - SIZE (mm) 

C j K A V t L  I SAND I I - I N t S  
COARSE FINE 1 CRSE I MEDIM I FI 4E SILT I CLAY 
. STANDARD IEVE ENlNG v 

3.0" 1 112" 314" 318" # II #6 IIO 0 #OO B 0 

100 

Visual Sample Description: 
SC, LIGHT BROWN CLAYEY SAND WITH 
GRAVEL. 

@ Leighton 

Project No.: 6001 58-905 
SR-125 / 905 

CALTRANS 202 

Rev. 12-06 

GR:SA:FI 

16: 39: 45 

Boring No.: 

TP-3 

C T 202- Sieve Splif, TP-3-5 1 

Sample No.: 

9-1 

Depth (m.): 

0.8-1 .O 

Soil Type 

SC 
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For classification of fine- 

50 . grained soils and tine-grained 

c' 
fraction of coarse-grained soils 

5 40- 
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GRAVEL SAND FINES 
COARSE FINE CRSE MEDIM FINE SILT I CLAY 

B. STANDARD SIEVE OPENING B. STANDARD SIEVE NMBER 
76 38 19 9.5 # 8 d6 80 Ii0 #OO P C 

10.000 1 .ooo 0.100 
PARTICLE - SIZE (mm) 

Boring No.: Sample No.: Depth (m): Soil Type GR:SA:FI LL,PL,PI 

TP-5 B1 0.0-0.5 s(cL) 0 : 34 : 66 29 

Visual Sample Description: 
s(CL): BROWN SANDY LEAN CLAY 

Project No.: 6001 58-905 

SR-125 / 905 

I ATTERBERG LIMITS, PARTICLE - SIE CBVE 
ASTM D 4318, D 422 

Leighton 

I Rev. 84 
SIEVE TP-5.61 



100.0 

Pressure, p (kPa) 

Boring Sample Depth Moisture Dry Density Degree of 

No. No.: (m> Content (%) (kN/rn3) 
"Oid 

Saturation (%) 

Initial Final Initial Final Initial Final Initial Final 

6-1 R1 1.5-1.8 42.6 44.2 12.40 12.75 1.177 1.117 99 109 

Sample Description: 

ML-CL: PALE GRAY CLAYEY LEAN SILT 



I I 
Inundate w~th 

water 

\ 

3 

10:. 
V . 

Pressure, p (kPa) 

Sample Description: 

SM: PALE GRAY SILTY SAND 

Leighton Consulting, Inc. 

Project No.: 6001 58-905 

Project Name: SR-125 

ONE - DIMENSIONAL CONSOLIDATION 
PROPERTIES of SOILS 

CTM 219 ASTM D 2435 

Rev. 02-05 

Boring 
No. 

B -2 

Sample 
No.: 

R2 

Depth 
(m) 

6.1-6.3 

Moisture 
Content (%) 

lnitial 

18.7 

Dry Density 
(kN/m3) 

Final 

18.8 
lnitial 

17.26 
Final 

17.81 

"Oid 

Initial 

0.536 

Degree of 
saturation 

Final 

0.488 
lnitial 

94 
Final 

104 



r l  I 
Inundate with 

water 

A 
8,. 

, 

\ 

7 

Sample Description: 

SM: PALE GRAY SILTY SAND 

6 Leighton 

100.C) 

Pressure, p (kPa) 

Project No.: 6001 58-905 

Project Name: SR-125 

ONE - DIMENSIONAL CONSOLIDATION 
PROPERTIES of SOILS 

CTM 21 9 ASTM D 2435 

Rev. 02-05 

Boring 
No. 

B -3 

Sample 
No.: 

R1 

Depth 
(m) 

3.0-3.4 

Moisture 
Content (%) 

lnitial 

17.8 

Dry Density 
( k ~ l m ~ )  

Final 

18.9 
lnitial 

17.12 
Final 

17.64 

"Oid Ratio 

Initial 

0.548 

Degree of 
saturation (%) 

Final 

0.502 
lnitial 

88 
Final 

102 



'100.0 

Pressure, p (kPa) 

4 Leighton 

Project No.: 6001 58-905 

Project Name: SR-125 

ONE - DIMENSIONAL CONSOLIDATION 
PROPERTIES of SOILS 

CTM 21 9 ASTM D 2435 

D-.. nq nr 

Sample Description: 

SM: PALE GRAY SILTY SAND 

Boring 
No. 

B 3  

Sample 
No.: 

R2 

Depth 
(m) 

6.1-6.4 

Moisture 
Content (%) 

lnitial 

20.2 
Final 

21.6 

Dry Density 

(kN/m3) 
Initial 

17.05 
Final 

17.35 

"Oid 

lnitial 

0.583 

Degree of 
saturation (%) 

Final 

0.556 
lnitial 

95 
Final 

107 



Sample Description: 

SC: PALE GRAY CLAYEY SAND 

4 Leighton 

-1 .oo 

-0.50 -. 

0.00 - 

0.50 
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Project No.: 6001 58-905 

Project Name: SR-125 

ONE - DIMENSIONAL CONSOLIDATION 
PROPERTIES of SOILS 

CTM 21 9 ASTM D 2435 

Rev. 02-05 

Boring 
No. 

B-4 

/: 

1.50 
Y- 
Q) 
cl 

2.00 

2.50 - 

3.00 - 

3.50 7 

10.0 

I I , 
Inundate with 

water 

Sample 
No.: 

R3 

\ 

\ 

\ 

100.0 1000.0 

L/ 
1 

\ 
\ 

Pressure, p (kPa) 

Depth 
(m) 

9.1-9.4 

Moisture 
content (%) 

lnitial 
28.6 

Dry Density 

(kN/m3) 
Final 
29.8 

lnitial 
15.23 

Final 
15.29 

"Oid 

lnitial 
0.772 

Degree of 
saturation (%) 

Final 
0.766 

Initial 
1 0 2  

Final 
107 



I I 
' Inundate with 

water 

\ 

- 

b 

100.0 

Pressure, p (kPa) 

Sample Description: 

SC: PALE GRAY CLAYEY SAND 

@ Leighton 

Boring 
No. 

B -4 

Project No.: 6001 58-905 

Project Name: SR-125 

ONE - DIMENSIONAL CONSOLIDATION 
PROPERTIES of SOILS 

CTM 219 ASTM D 2435 

Rev. 02-05 

Sample 
No.: 

R5 

Depth 
(m) 

16.8-17.1 

Moisture 
Content (%) 

Dry Density 

( k ~ l m ~ )  
Initial 

25.2 
lnitial 

15.40 
Final 

28.5 
Final 

15.69 

"Oid Ratio 

lnitial 

0.752 

Degree of 
Saturation (%I 

Final 

0.721 
lnitial 

92 
Final . 

109 
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Sample 
No.: 

R5 

Pressure, p (kPa) 

Sample Description: 

SC: PALE GRAY CLAYEY SAND 

4 Leighton 

Project No.: 6001 58-905 

Project Name: SR-125 

ONE - DIMENSIONAL CONSOLIDATION 
PROPERTIES of SOILS 

CTM 219 ASTM D 2435 

Rev. 02-05 

Depth 
(m) 

16.8-17.1 

Moisture 
Content (%) 

Dry Density 
( k ~ l r n l )  

lnitial 

25.2 
lnitial 

15.40 
Final 

28.5 
Final 

15.69 

"Oid 

lnitial 

0.752 

Degree of 
Saturation (%) 

Final 

0.721 
lnitial 

92 
Final,  

109 
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Inundate with 

-- - 

- 
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1.000 10.000 
Pressure, p (ksf) 

Boring Sample Moisture Dry Density Degree of 

No. No.: 
Depth Content (X) (kglm3) 

"Oid 
Saturation (%) 

(m.) 
Initial Final Initial Final Initial Final Initial Final 

B -7 R-I 1.5 29.7 31.9 1437.0 1467.4 0.878 0.840 91 100 

Sample Description: 
(CL)s, LIGHT BROWN LEAN CLAY WITH 
SAND. 

0 

C- Leig hton b - 3 

Project No.: 6001 58-905 

Project Name: SR-125 1 905 

ONE - DIMENSIONAL CONSOLIDATION 
PROPERTIES of SOILS 

ASTM D 2435 

I Rev. OW 
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Boring 
No. 

8-7 

Pressure, p (ksf)  

Sample 
No.: 

R-I 

Dry Density 

(kglm3) 

Sample Description: 
(CL)s, LIGHT BROWN LEAN CLAY WITH 
SAND. 

4t 

Leig hton . J  

Initial 

1437.0 

Project No.: 6001 58-905 

Pmjed Name: SR-125 1 905 

ONE - DIMENSIONAL CONSOLIDATION 
PROPERTIES of SOILS 

ASTM D 2435 

Rev. 08-04 

Depth 
(m.) 

1.5 
Final 

1467.4 

"Oid 

lnitial 

0.878 

Degree of 
saturation (%) 

Final 

0.840 

Moisture 
Content (%) 

Initial 

91 
lnitial 

29.7 
Final 

I00  
Final 

31.9 
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Sample Description: 

s(CL), LIGHT BROWN SANDY LEAN CLAY. 

Leighton 

Boring 
No. 

B-I O 

Project No.: 6001 58-905 

Project Name: SR-125 / 905 

ONE - DIMENSIONAL CONSOLIDATION 
PROPERTIES of SOILS 

ASTM D 2435 

Rev. 08-(I4 

Sample 
No.: 

R-I  

Dry Density 
(kglm3) 

lnitial 

1610.0 

Depth 
(m.) 

1.5 
Final 

1664.5 

"Oid 

Initial 

0.676 

Degree of 
saturation (%) 

Moisture 
Content (%) 

Final 

0.622 
Initial 

79 
lnitial 

19.8 
Final 

92 
Final 

21.2 



10.0 

Pressure, p (kPa) 

Boring 
No. 

B-14 

Sample Description: 

Brown lean clay (CL) 

* 
i Leighton 
v 

Project No.: 6001 58-905 

Project Name: SR125 1 905 Interchange 

ONE - DIMENSIONAL CONSOLIDATION 
PROPERTIES of SOILS 

CTM 219 ASTM D 2435 ASTM D 5333 

Rev. 02-05 

Sample 
No.: 

R-1 

Depth 
(m) 

3 

Moisture 
Content (%) 
lnitial 

28.7 
Final 

21.4 

Dry Density 

(k~1t-n~) 
lnitial 

14.45 

"Oid 

Final 

16.21 
lnitial 

0.835 

Degree of 
saturation (%) 

Final 

0.776 
Initial 

93 
Final 

91 



10.0 

Pressure, p (kPa) 

Boring 
No. 

B-20 

Sample Description: 

Brown lean clay (CL) 

i Leig hton v 

Project No.: 6001 58-905 

Project Name: SR125 I905 Interchange 

ONE - DIMENSIONAL CONSOLIDATION 
PROPERTIES of SOILS 

CTM 219 ASTM D 2435 ASTM D 5333 

Rev. 024'5 

Sample 
No.: 

R-I 

Depth 
(m) 

1.5 

Moisture 
Content (%) 
Initial 

29.5 
Final 

22.5 

Dry Density 
(kN/m3) 

Initial 

14.32 
Final 

15.32 

"Oid Ratio 

Initial 

0.851 

Degree of 
saturation (%) 

Final 

0.815 
lnitial 

94 
Final 

83 



Pressure, p (kPa) 

Boring 
No. 

B-20 

Sample Description: 

Light grayish brown silty sand (SM) 

4 
Leighton 

-v 

Project No.: 6001 58-905 

Project Name: SR125 1905 Interchange 

ONE - DIMENSIONAL CONSOLIDATION 
PROPERTIES of SOILS 

CTM 219 ASTM D 2435 ASTM D 5333 

Rev. 02-(15 

Sample 
No.: 

R-3 

Moisture 
Content (%) 

Depth 
(m) 

9.1 
lnitial 

21.0 
Final 

18.3 

Dry Density 

(kN/m3) 
Degree of 

saturation (%) 

lnitial 

16.18 

"Oid 

lnitial 

89 
Final 

16.89 
lnitial 

0.638 
Final 

87 
Final 

0.608 



60 - 
For classification of fine- 

50 - arained soils and fine- 
.--. arained fraction of 

coarse-arained soils 

- 

40 - "A" Line 

0 10 20 30 40 50 60 70 80 90 100 
Liqid Liih(LL) 

.. . 

- 

GRAVEL 

U.S. STD. SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 
3.0" 1 112" 314" 318" #4 #I0 #20 #40 #60 #lo0 #200 

COARSE 

ATTERBERG LIMITS, PARTICLE - SIZE CURVE 

Leighton ASTM D 4318, D 422 

KeV. UM-W 

1 00.000 10.000 1.000 0.100 0.010 0.001 
PARTICLE - SIE (fn 

FINE 

SAND 
CRS 

FINES 

Boring 
No. 

B-I  

FINE SILT 

Depth 

(m) 
0.3-1.5 

Sample 
No. 

B-1 

CLAY 

Sample Description: 
(CL-ML), PALE BROWN SILTY LEAN CLAY 

Proiect No.: 600158-905 

SR-125 / 905 

LL,PL,PI 

** 

Soil Type 

(C L-ML) 

WITH FEW TO LITTLE SAND. 

GR:SA:FI 

(%) 

0:12:88 



60 
For classification of fine- 

50 - grained soils and fine-grained 
fraction of coarse-grained soils 

40 - 

E 
% 30 - 
TI s 
;; 20-  
OI 
n 

lo7- 
MH or OH 

1 

0 -/ 8 

30 40 50 60 
Liqid Liih(LL) 

GRAVEL SAND FINES 
COARSE FINE CRSE MEDIUM FINE SILT I CLAY 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER 
76 38 19 9.5 #4 #8 #I6 #30 #50 #I00 #2C 

10.000 1.000 0.100 
PARTICLE - SIE ()TI 

Boring No.: Sample No.: Depth (m): Soil Type GR:SA:FI LL,PL,PI 

B-1 S1 3.0-3.4 s(ML) 0 :  36: 64 NP 

Project No.: 6001 58-905 

Visual Sample Description: 
s(ML): PALE BROWN SANDY LEAN SILT I AlTERBERG LIMITS, PARTICLE - SIZE CURVE 

ASTM D 4318, D 422 

Leig hton 
Rev. & 

SIEVE B-1,Sl 



For classification of fine- 
grained soils and fine-grained 
fraction of coarse-grained soils 

0 10 20 30 40 50 60 70 80 90 100 
Liqid Liih(LL) 

GRAVEL SAND FINES 
COARSE FINE CRSE MEDIUM FINE SILT I CLAY 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER 
76 38 19 9.5 #4 #8 #I6 #30 #50 #I00 #2C 

0 
100.000 10.000 1 .ooo 0.100 0.010 

PARTICLE - SIE ()n 

Boring No.: Sample No.: Depth (m): Soil Type GR:SA:FI LL,PL,PI 

B-1 S3 9.1 -9.4 (ML)s 0 : 25: 75 NIA 

Project No.: 6001 58-905 

Visual Sample Description: 
(ML)s: PALE BROWN LEAN SlLT WITH 
SAND I ATERBERG LIMITS, PARTICLE - SIZE Cl 

ASTM D 431 8. D 422 

SIEVE B-1.S3 



For classification of fine- 
arained soils and fine- 
arained fraction of 
coarseqrained soils "A" Line 

0 10 20 30 40 50 60 70 80 90 100 
Liqid Liih(LL) 

GRAVEL SAND FINES 
COARSE FINE CRS FINE SILT CLAY 

U.S. STD. SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 
76 38 19 9.5 #M #I0 #20 #40 #60 100 200 

100 

0 
100.000 10.000 1 .ooo 0.100 0.01 0 0.001 

PARTICLE - SIE ()n 

.- 

Sample Description: 
CH: PALE BROWN HEAVY CLAY 

Leig hton 

Location 

B-2 

Project No.: 6001 58-905 

SR-125 1 905 

AlTERBERG LIMITS, PARTICLE - SIZE CURVE 
ASTM D 4318, D 422 

KeV. 84 

Depth 

(m) 
10.7-1 1 . I  

Sample 
No. 

S4 

Soil Type 

CH 

GR:SA:FI 

(%) 
0 :O: lOO 

LL,PL,PI 

79:34:45 



-- 
For classification of fine- 

50 - grained soils and fine- 
grained fraction of 
coarse-arained soils 

CH or OH 
40 - "A" Line 

A 
P 

30 - 
u CL or OL s ;; 2 0 -  
a 
P 

10 - 
CL-UL ML or OL 

4 / 

0 10 20 30 40 50 60 70 80 90 100 
Liqid Liih(LL) 

I 

1 .ooo 0.100 
PARTICLE - SIE ()n 

GRAVEL 
COARSE I FINE I C R S ~  MEDIUM I FINE 

Location Sample Depth Soil Type GR:SA:FI LL,PL,PI 
No. (m) (%) 

8-2 S6 16.8-1 7.2 CL 0:O:I 00 NIA 

SAND 

U.S. STD. SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 
76 38 19 9.5 #4 # I0  #20 #40 #60 100 200 

100 

SILT 

FINES 
CLAY 



For classification of fine 
grained soils and fine-grained 
fraction of coarse-grained soi!s 

/ cr ML 

30 40 50 60 70 80 90 100 
Liqid Liih(LL) 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER 
76 38 19 9.5 #4 #8 # I6  #30 #50 #I00 #2C 

10.000 1 .ooo 0.1 00 
PARTICLE - SIE ()II 

GRAVEL 
COARSE 

Visual Sample Description: 
s(ML): PALE BROWN SANDY LEAN SlLT 

FINES 
SlLT I CLAY FINE 

SAND 

Project No.: 6001 58-905 

SR-125 / 905 

CRSE 

I AITERBERG LIMITS, PARTICLE - SIZE CURVE 

Soil Type 

s(ML) 

Depth (m): 

22.9-23.2 

Boring No.: 

B-2 

ASTM D 4318, D 422 

MEDIUM 

Sample No.: 

S8 

- 
I Rev. 84 

SIEVE 82.S8 

FINE 

GR:SA:FI 

0 : 36 : 64 

LL,PL,PI 

NIA 



GRAVEL SAND FINES 
COARSE FINE CRSE MEDIUM FINE SILT 1 CLAY 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SlEVE NUMBER 
76 38 19 9.5 #4 #8 #16 #30 #50 #I00 #2C 

0 

100.000 10.000 1 .ooo 0.1 00 
PARTICLE - SIE ()n 

Boring No.: Sample No.: Depth (m): Soil Type GR:SA:FI LL,PL,PI 

B-3 S1 4.6-5.0 SM 0: 64: 36 NIA 

Visual Sample Description: 
SM: PALE BROWN SILTY SAND 



For classification of fine- 

50 - grained soils and fine-grained 
iraction of coarse-grained soils 

40 - - 
B 

blH or OH 

0 10 20 30 40 50 60 70 80 90 100 
Liqid Liih(LL) 

GRAVEL SAND FINES 
COARSE FINE CRSE MEDIUM FINE SILT I CLAY 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER 
76 38 19 9.5 #4 #8 # I6  #30 #50 #I00 #2C 

10.000 1 .ooo 0.100 
PARTICLE - SIE (b 

Boring No.: Sample No.: Depth (m): Soil Type GR:SA:FI LL,PL,PI 

6-3 S3 10.7-1 1 .I s(ML) 0 :  45:  55 NIA 

Visual Sample Description: 
s(ML): PALE BROWN SANDY LEAN SILT 

Project No.: 6001 58-905 

SR-125 / 905 

I ATERBERG LIMITS, PARTICLE - SIZE CURVE 
ASTM D 4318, D 422 

I Rev. &l 
SIEVE &3.S3 



,--% 

For classification of tine- 

, -. 

"A" Line 

0 10 20 30 50 60 70 80 90 100 
:&id Liih(L4 

- 

GRAVEL 

U.S. STD. SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 
3.0" 1112" 314" 318" #4 # I0  #20 #40 #60 #I00 #200 

COARSE 

100.000 10.000 1 .ooo 0.100 0.01 0 0.001 
PARTICLE - SIE ()TI 

FINE 

SAND 
CRS 

FINES 

LL,PL,PI 

36:23: 13 

Boring 
No. 

B-4 

FINE SILT CLAY 

Sample 
No. 

B-I 

Sample Description: 
(ML-CL)s, DARK OLIVE BROWN CLAYEY 
SlLT WITH SAND. 

Leighton 

Proiect No.: 6001 58-905 

SR-125 1 905 

AnERBERG LIMITS, PARTICLE - SIZE CURVE 
ASTM D 4318, D 422 

Rev. u8-w 

Depth 

(4 
0.3-1.5 

Soil Type 

(ML-CL)s 

GR:SA:FI 

(%) 

0:15:85 



60 - 
For classification of Sne- 

50 - grained soils and fine- 
-. qrained fraction of 

40 
coarse-arained soils " A  Line 

- 
n 
% 30 - 
A .u 

2 0 -  
m n 

10 - 
/ c1.m 

o /  0 

0 10 20 30 40 50 60 70 80 90 100 
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APPENDIX C 

Laboratorv Test Results and Procedures 

Drv Density and Moisture Content 

The dry density and moisture content of selected rings samples was determined in accordance 
with ASTM Test Methods D 2216 and D 2937. The results of these tests are presented 
summarized on the boring logs. 

The resistance "R-value was determined by the California Materials Method CT301 for 
basement soils. The samples were prepared and exudation pressure and "R-value determined. 
The graphically determined "R-value at exudation pressure of 300 psi is reported. 

Maximum Densitv Tests: The maximum density and optimum moisture content of typical 
materials were determined in accordance with CT 2 16 and CT 226. The results of these tests are 

Location/Sample 

B-9, B-1 

B-21, B-1 

TP-3, B-1 

presented in the table below: 

Depth (m) 

3.4-4.6 

1.8-3.0 

0.8-1.0 

Location/ Sample 

B-2, B-1 
B-4, B-1 

Sample Description 

Pale Gray Lean CLAY 

Light Olive Brown Sandy 
Lean CLAY 

Light Brown Clayey SAND 
with Gravel 

R-Value 

9 

20 

43 

Optimum Moisture 
Content (%) 

16.9 
19.7 

Depth (m) 

1.5-3 .O 
0.3-1.5m 

Dry 
Density 
(kN/rn3) 

17.8 
16.6 



APPENDIX C (Continued) 

Particle Size Analysis 

Particle size analysis was performed by mechanical sieving or by sieve and hydrometer methods 
according to ASTM D422 and CT202. The percent fine particles from these analyses are 
summarized below. Plots of the sieve and hydrometer results are provided on the particle-size 
curves in this appendix. 



APPENDIX C (Continued) 

Atterberg Limits 

Atterberg Limits of selected samples were determined in accordance with ASTM Test 
Method D4318 and CT 204 for engineering classification of the fme-grained materials and 
presented on the table below. The results are also incorporated in the particle-size results for 
classification purposes. 

Location1 Sample 

B-1, S-1 

B-1, S-3 

B-2, S-4 

B-4, B-1 

B-7, R-1 

B-8, S-2 

B-10, R-1 

B-14, B-1 

B-16, S-1 

B-18, B-1 

B-21, B-1 

TP-1, B-1 

TP- 1, B-2 

TP-3, B-1 

TP-5, B-1 

Depth 
(m) 

3.0-3.4 

9.1-9.4 

10.7-1 1.1 

0.3-1.5 

1.5 

4.6 

1.5 

0-1 -2 

1.5 

0-1 -0 

1.8-3.0 

0.6-1 .O 

1.8-2.0 

0.8-1.0 

0-0.5 

Plasticity 
Index 

- 

16 

45 

13 

15 

11 

23 

22 

5 

29 

15 

3 5 

32 

9 

29 

Liquid 
Limit (%) 

- 

46 

79 

36 

41 

41 

4 1 

42 

3 1 

49 

36 

5 6 

43 

34 

14 

Plastic 
Limit (%) 

NP 

3 0 

34 

23 

26 

30 

18 

20 

26 

20 

2 1 

21 

11 

25 

14 

USCS Soil 
Classification 

ML 

ML 

CH 

CL 

CL 

ML 

CL 

CL 

ML 

CL 

CL 

CHS 

CL 

ML 

CL 



APPENDIX C (Continued) 

Consolidation Tests 

Consolidation tests were performed on selected, relatively undisturbed ring samples in 
accordance with Modified ASTM Test Method D2435. 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 on the attached figures. Where 
applicable, time-rates of consolidation were recorded and presented below: 

Location / Sample 

B-1, R-1 

B-2, R-2 

B-3, R-1 

B-3, R-2 

B-4, R-3 

B-4, R-5 

B-7, R-1 

B-10, R-1 

B-14, R-1 

B-20, R-1 

B-20, R-3 

Coefficient of 
Compression Index 

Cc 

0.14 

0.07 

0.06 

0.06 

0.07 

0.08 

0.08 

0.12 

0.1 1 

0.06 

0.05 

Depth 
(m) 

1.5-1.8 

6.1-6.3 

3 .O-3.4 

6.1-6.4 

9.1-9.4 

16.8-17.1 

1.5 

1.5 

3.0 

1.5 

9.1 

Coefficient of 
Recompression 

Index Cr 

0.04 

0.02 

0.02 

0.02 

0.02 

0.03 

0.02 

0.01 

0.04 

0.01 

0.02 



APPENDIX C (Continued) 

Expansion Index 

The expansion potential of selected materials was evaluated by the Expansion Index Test 
ASTM D 4829. Specimens are molded under a given compactive energy near 50 percent 
saturation. The prepared 1-inch thick by 4-inch diameter specimens are loaded to an equivalent 
144 psf surcharge and are inundated with water until volumetric equilibrium is reached. The 
results of these tests are presented in the table below. 

TP- 1, B-2 1 1.8-2.0 1 

Location 1 Sample Expansion Potentia 

High 

Depth 
(m) 

High 

Expansion 
Index 

Very High 

Very High 

Very High 

Medium 

Medium 

Low 

Very Low 



APPENDIX C (Continued) 

pH and Resistivity 

Minimum resistivity and pH tests were performed in general accordance with California Test 
Method 643. The results are presented in the table below: 

Location 1 Sample 

B-1, B-1 

B-1, R-4 

B-2, R-8 

B-4, B-1 

B-19, R-3 

B-19, S8&S9 

B-21, B-1 

TP-1, B-1 

TP-3, B-1 

Depth 
(m) 

0.3-1.5 

10.7-1 1.0 

24.4-24.5 

0.3-1.5 

9.1 

22.9-24.4 

1.8-3.0 

0.6-1 .O 

0.8-1 .O 

PH 

7.9 

7.9 

8.2 

7.9 

8.1 

8.1 

7.5 

8.0 

7.7 

Minimum Resistivity 
(ohm-cm) 

1850 

1507 

2672 

2603 

2398 

3151 

2398 

3151 

2398 



APPENDIX C (Continued) 

Soluble Sulfate 

The soluble sulfate contents contained within selected samples of soil were determined by 
California Test Method 4 17. The test results are presented in the table below: 

Location 1 Sample 

B-1, B-1 

B- 1, R-4 

B-2, R-8 

B-4, B-1 

B- 19, R-3 

B-19, S8&S9 

B-21, B-1 

TP-1, B-1 

TP-3, B-1 

Depth 
(m) 

0.3-1.5 

10.7-1 1 .O 

24.4-24.5 

0.3-1.5 

9.1 

22.9-24.4 

1.8-3.0 

0.6-1 .O 

0.8-1.0 

Soluble Sulfates 
( P P ~ )  

600 

4 5 0  

150 

180 

4 5 0  

4 5 0  

450 

3 00 

270 



APPENDIX C (Continued) 

Chloride Content 

Chloride content within selected samples was determined by California Test Method 422. The 
test results are presented in the table below: 

Colla~se Potential 

Collapse testing of undisturbed and remolded samples was performed in accordance with 
ASTM D5333 at the load indicated in the table below on select samples to assess collapse 
potential. 

Location 1 Sample Sample Type 

--- 
Remolded 95% 

of CT 216 
Ring 
Ring 

Depth (m) Test Load (kPa) 

117 

151 
201 

B-2, B-1 

B-4, R-1 
B-4, R-2 

Degree of 
Specimen 
Collapse 

None 

None 
None 

1.5-3.0 

1.5-1.8 
4.6-4.9 



APPENDIX C (Continued) 

Swell 

Swell testing of undisturbed and remolded samples was performed in accordance with ASTM 
D4546 on select samples to assess swell. 

Location 1 Sample 

B-1, R-1 

B-2, R-2 

B-3, R-1 

B-3, R-2 

B-4, R-3 

B-4, R-5 

B-7, R-1 

B-10, R-1 

B-14. R-1 

B-20. R-1 

Depth (m) 

1.5-1.8 

6.1-6.3 

3.0-3.4 

6.1-6.4 

9.1-9.4 

16.8-17.1 

1.5 

1.5 

3 .O 

1.5 
- 

Swell (%) 

0.19 

-0.07 

0.00 

0.20 

0.74 

0.29 

0.05 

0.42 

-0.60 

0.11 

Sample Type 

Ring 

Ring 

Ring 

Ring 

Ring 

Ring 

Ring 

Ring 

Ring 

Ring 

Vertical 
Pressure (kPa) 

52.2 

52.2 

52.2 

52.2 

52.2 

52.2 

33.5 

29.4 

57.5 

33.5 



APPENDIX C (Continued) 

Direct Shear 

Direct shear tests were performed in accordance with ASTM D3080 on selected samples that 
were soaked for a minimum of 24 hours under a surcharge equal to the applied normal force 
during testing. The samples were tested under various normal loads, a motor-driven, strain- 
controlled, direct-shear testing apparatus. The rate of shearing used for the tests was between 
0.0043 cmlmin and 0.0084 cdrnin, depending on material type. Plots of the individual test 
results are provided within this appendix along with composite summary plots of the tests. 
Strength envelopes are provided on each of the individual plots. Those envelopes correspond to 
the peak shear resistance and the shear resistance at the end of the test. The graphic below 
illustrates the summarized points. 

C 

A = Peak Strength 

Z 
B = Ultimate Strength 

C = Residual - Strength 

> 

Shear deformation 



APPENDIX C (Continued) 

Consolidated Undrained Triaxial 

Consolidated undrained triaxial compression tests were performed in accordance with ASTM 
D4767. Samples were placed in the testing device and a small seating load was applied, to 
secure the sample in the testing device. The samples were then saturated by applying a back 
pressure. The axial load and chamber pressure were increased in small increments until the 
change in chamber pressure was within tolerance to the measured change in sample pore fluid 
pressure, indicating that the sample was fully saturated. Once the sample was fully saturated 
and had completed primary consolidation, the samples were loaded axially strain rates 
between 0.15 and 0.23 cmlmin. Total and effective strength Mohr cycles are provided on the 
plot summaries in this appendix. The coefficient of consolidation is summarized below. 

Unconsolidated Undrained Triaxial 

Unconsolidated undrained triaxial compression tests were performed in accordance with 
ASTM D2850. Samples were placed in the testing device and a small seating load was 
applied, to secure the sample in the testing device. The samples were then saturated by 
applying a back pressure. The axial load and chamber pressure were increased in small 
increments until the change in chamber pressure was within tolerance to the measured change 
in sample pore fluid pressure, indicating that the sample was fully saturated. Once the sample 
was fully saturated, the samples were loaded axially strain rates between 0.15 and 
0.23 crnlmin. 

Coefficient of Consolidation 
(m2Jyr) 

1044 
45 1 
179 
725 
1586 
58 

- -- 

33 1 

Location / Sample 

B-2, R-1 
B-2, R-3 
B-2, R-5 
B-4, R-6 
B-4, R-7 
B- 19, R-6 
B-19, R-7 

Depth (m) 

3 .O-3 -4 
9.1-9.3 

15.2-15.4 
19.8-20.1 
24.4-24.7 

18.3 
21.3 



APPENDIX C (Continued) 

Unconfined Compressive Strength 

Unconfined compressive tests were performed in accordance with ASTM D2166. Samples 
were placed in the testing device and a small seating load was applied, to secure the sample 
in the testing device. The axial load was then increased in small increments with associated 
strain rates between 112 and 2.0 %/rnin. 
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Strain Rate = 0.0064 crnlmin 
Sample Type: Driven Ring 

ASTM D 3080 

Interpreted Shear Strength 

. 
USCS 
ML 

- 

Depth (m) 
7.6 - 7.9 

Location 
6-1 

A 
Project No. 600158-905 

Sample No. 
R-3 

Residual @ 7.6mm Peak 

Cohesion 
(kPa) 

0 

Ultimate 

Cohesion 
(kPa) 

15 

DIRECT SHEAR SUMMARY 

Friction 
Angle 
(deg) 
38 

Cohesion 
(kPa) 

10 

Friction 
Angle 
(deg) 

43 

Project Name SRl25 / SR905 

Le~ghton 

Friction 
Angle 
(deg) 

43 



40 60 80 

Vertical Stress (kPa) 

Interpreted Shear Strength 

Peak Ultimate Residual @ 5.1 mrn 

Friction Friction Friction 
. Cohesion Angle Cohesion Angle Cohesion Angle 

Location Sample No. Depth (m) USCS (kPa) (deg) (kPa) (deg) (kPa) (deg) 
B -2 B-1 1.5 - 3.0 CL 29 24 - 25 25 

Sample Description: 
Brown lean clay w/ sand (Remolded 90%) 

Strain Rate = 0.0254 cmlmin 
Sample Type: Bulk 

ASTM D 3080 
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Strain Rate = 0.0043 cmlmin 
Sample Type: Bulk 

ASTM D 3080 

- 

Sample Description: 
Brown lean clay (Remolded 90%) 

Interpreted Shear Strength 

USCS 
CL 

- 

Depth (m) ------ 
5.0 - 10.0 

Location 
8-2 

Sample No. 
6-1 

Residual @ 7.7mm Peak 

I 

Cohesion 
(kPa) 

Ultimate 

Cohesion 
(kPa) 

Project No. 600158-905 

DIRECT SHEAR SUMMARY 

16 19 

Friction 
Angle 
(deg) 

Cohesion 
Friction 
Angle 
(deg) 

2 1 

Project Name SRl25 / SR905 

Leig hton 
I 

Friction 
Angle 

19 
(kPa) (deg) 
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Vertical Stress (kPa) 
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DIRECT SHEAR SUMMARY 

Strain Rate = 0.0254 cmlmin 
Sample Type: Bulk 

ASTM D 3080 

Project No. 600158-905 
Project Name SR125 / SR905 

Leig hton 

Location 
B -2 

Sample Description: 
Brown lean clay w sand (Remolded 95%) 

Interpreted Shear Strength 

Sample No. 
B-I 

Peak 

Cohesion 
(kPa) 

3 1 
Depth (m) 
1.5 - 3.0 

Friction 
Angle 
(deg) 

28 

Ultimate 

USCS 
CL 

Cohesion 
(kPa) 

Residual @ 5.1 mrn 

Friction 
Angle 
(deg) 

Cohesion 
(kPa) 

24 

Friction 
Angle 
(deg) 
27 
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Sample Description: 
Olive-brown to light brown, silty sandstone 

- 1  

Interpreted Shear Strength 

Peak Ultimate Residual @ 7.6mm 

Friction Friction Friction 
Cohesion Angle Cohesion Angle Cohesion Angle 

Strain Rate = 0.0043 cmlmin 
Sample Type: Driven Ring 

Project No. 600158-905 

Location Sample 
B -2 R-7 

ASTM D 3080 

No.- USCS (kPa) 
21.3 - 21.6 SM 25 28 20 28 10 28 

DIRECT SHEAR SUMMARY Project Name SR125 / SR905 

Leig hton 



40 60 80 

Vertical Stress (kPa) 

- 

- 

-. 

Strain Rate = 0.0254 cmlmin 
Sample Type: Bulk 

ASTM D 3080 

Project No. 600158-905 

Location 
B -4 

Sample Description: 
Light gray-brown, clayey silt (Remolded 90%) 

Interpreted Shear Strength 

DIRECT SHEAR SUMMARY 

Sample No. 
B-I 

Project Name SRl25 / SR905 

Leighton 

Peak 

Cohesion 
(kPa) 

24 
Depth (m) 
0.3 - 1.5 

Friction 
Angle 
(deg) 

25 

Ultimate 

USCS 
ML 

Cohesion 
(kPa) 

Residual @ 5.1 mm 

Friction 
Angle 
(deg) 

Cohesion 
(kPa) 

17 

Friction 
Angle 
(deg) 

29 
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Vertical Stress (kPa) 
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- 

- 

Strain Rate = 0.0043 cmlmin 
Sample Type: Bulk 

ASTM D 3080 

Project No. 600158-905 

Location 
6-4 

Sample Description: 
Brown lean clay (Remolded 90%) 

Interpreted Shear Strength 

DIRECT SHEAR SUMMARY 

Sample No. 
6-1 

Project Name SR125 / SR905 

Le~g kton 

Peak 

Cohesion 
(kPa) 

18 
Depth (m) 
1.0 - 5.0 

Friction 
Angle 
(deg) 

2 1 

Ultimate 

USCS 
CL 

Cohesion 
(kPa) 

Residual @ 7.7mm 

Friction 
Angle 
(deg) 

Cohesion 
(kPa) 

5 

Friction 
Angle 
(deg) 

24 
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Vertical Stress (kPa) 

- 

-- 
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Strain Rate = 0.0254 cmlmin 
Sample Type: Bulk 

ASTM D 3080 

Project No. 600158-905 

Location 
6-4 

Sample Description: 
Light gray-brown, clayey silt (Remolded 95%) 

Interpreted Shear Strength 

DIRECT SHEAR SUMMARY 

Sample No. 
6-1 

Project Name SR125 / SR905 

Leig hton 

Peak 

Cohesion 
(kPa) 

24 
Depth (m) 
0.3 - 1.5 

Friction 
Angle 
(deg) 

30 

Ultimate 

USCS 
ML 

Cohesion 
(kPa) 

Residual @ 5.lmm 

Friction 
Angle 
(deg) - 

Cohesion 
(kPa) 

16 

Friction 
Angle 
(deg) 

32 



100 

Vertical Stress (kPa) 

Interpreted Shear Strength 

Peak Ultimate Residual @ 7.6mm 

Friction Friction Friction 
. Cohesion Angle Cohesion Angle Cohesion Angle 

Location Sample No. Depth (m) USCS (kPa) (deg) (kPa) (deg) (kPa) (deg) 
B-5 R-I  3.1 - 3.5 SM 85 17 77 18 3 5 24 

Sample Description: 
Light brown to light olive-brown, silty sandstone 

Strain Rate = 0.0043 cmlmin 
' ' 

Sample Type: Driven Ring 

ASTM D 3080 



100 150 

Vertical Stress (kPa) 

Interpreted Shear Strength 

Peak Ultimate Residual @ 7.6rnm 

Friction Friction Friction 
Cohesion Angle Cohesion Angle Cohesion Angle 

Location Sample No. Depth (m) USCS (kPa) (deg) (kPa) (deg) (kPa) (deg) 
B-5 R-2 6.1 - 6.4 SC 50 44 50 40 10 34 

Sample Description: 
Light brownish-gray silty to clayey sandstone 

Strain Rate = 0.0043 cmlmin 
Sample Type: Driven Ring 

ASTM D 3080 
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Vertical Stress (kPa) 

4 

- 

-. 

Strain Rate = 0.0064 crnlmin 
Sample Type: Driven Ring 

ASTM D 3080 

Project No. 600158-905 

Location 
B-5 

Sample Description: 
Light gray-brown, very fine sandy siltstone 

Interpreted Shear Strength 

DIRECT SHEAR SUMMARY 

Sample No. 
R-5 

Project Name SR125 / SR905 

Le~g hton 

Peak 

Cohesion 
(kPa) 

0 
Depth (m) 
15.2 - 15.4 

Friction 
Angle 
(deg) 
43 

Ultimate 

USCS 
SC 

Cohesion 
(kPa) 

0 

Residual @ 7.6mm 

Friction 
Angle 
(deg) 
41 

Cohesion 
(kPa) 

0 

Friction 
Angle 
(deg) 

33 
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Vertical Stress (kPa) 

-* 

- 

- 

Strain Rate = 0.0043 cmlmin 
Sample Type: Driven Ring 

ASTM D 3080 

Project No. 600158-905 

Sample Description: 
Light olive-brown sandy silt 

Interpreted Shear Strength 

Location 
B-9 

DIRECT SHEAR SUMMARY 

Depth (m) 
3 

Sample No. 
R-I  

Project Name SR125 / SR905 

Lerg hton 

Peak 

USCS 
ML 

Cohesion 
(kPa) 

5 

Friction 
Angle 
(deg) 

35 

Ultimate 

Cohesion 
(kPa) - 

Residual @ 7.6mm 

Friction 
Angle 
(deg) 

Cohesion 
(kPa) 

0 

Friction 
Angle 
(deg) 

33 
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Vertical Stress (kPa) 
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-. 

Strain Rate = 0.0043 cmlmin 
Sample Type: Driven Ring 

ASTM D 3080 

Location 
B-9 

DIRECT SHEAR SUMMARY 

Sample Description: 
Light brown clayey sand, with some interlayered, red-brown clays 

Interpreted Shear Strength 

Project No. 600158-905 
Project Name sRl25 / SR905 

Leighton 

Sample No. 
R-2 

Peak 

Cohesion 
(kPa) 

8 
Depth (m) 

6.1 

Friction 
Angle 
(deg) 

34 

Ultimate 

USCS 
SCICL 

Cohesion 
(kPa) 

Residual @ 7.6mm 

Friction 
Angle 
(deg) 

Cohesion 
(kPa) 

0 

Friction 
Angle 
(deg) 

33 



100 

Vertical Stress (kPa) 

- 

L 

Strain Rate = 0.0084 cmlmin 
Sample Type: Driven Ring 

ASTM D 3080 

-. 

Location 
6-1 5 

- 

Sample Description: 
Light brown to light pinkish-brown silty sandstone 

Interpreted Shear Strength 

Project No. 600158-905 

Sample No. 
R-I 

Peak 

Cohesion 

(kPa) 
I 0  

Depth (m) 
1.5 

DIRECT SHEAR SUMMARY 

Friction 
Angle 
(deg) 
32 

Ultimate 

USCS 
SM 

Project Name SRl25 / SR905 

Le~g fiton 

Cohesion 
(kPa) 

6 

Residual @ 7.6mm 

Friction 
Angle 
(deg) 

3 1 

Cohesion 

(kPa) 
4 

Friction 
Angle 

(deg) 
30 
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Sample Description: 
Brown silty sandstone 

Project No. 600158-905 

Strain Rate = 0.0064 cmlmin 
Sample Type: Driven Ring 

Location 
8-1 5 

ASTM D 3080 

Interpreted Shear Strength 

DIRECT SHEAR SUMMARY 

r 

Sample No. 
R -2 

Project Name SRl25 / SR905 

Lsrgt-rtsn 

Peak 

Cohesion 
(kPa) 

10 
Depth (m) 

4.6 

Friction 
Angle 
(deg) 
32 

Ultimate 

. 

USCS 
SM 

Cohesion 
(kPa) 

6 

Residual @ 7.6mm 

Friction 
Angle 
(deg) 

31 

Cohesion 
(kPa) 

10 

Friction 
Angle 
(deg) 

17 
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Vertical Stress (kPa) 

Interpreted Shear Strength 

Peak Ultimate Residual @ 7.6mrr 

Friction Friction Friction 
Cohesion Angle Cohesion Angle Cohesion Angle 

Location Sample No. Depth (m) USCS (kPa) (deg) (kPa) (deg) (kPa) (deg) 
B-19 R-2 4.6 SM 15 36 10 34 5 34 

Sample Description: 
Light brown silty sandstone 

Strain Rate = 0.0064 cmlmin 
Sample Type: Driven Ring 

ASTM D 3080 
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Vertical Stress (kPa) 

-. 
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- 

Strain Rate = 0.0084 cmlmin 
Sample Type: Driven Ring 

ASTM D 3080 

Project No. 600158-905 

Location 
6-21 

Sample Description: 
Light brown silty sandstone 

Interpreted Shear Strength 

DIRECT SHEAR SUMMARY Project Name SRl25 / SR905 

Lelghton 

Peak 

USCS 
SM 

Sample No. 
R- I  

Cohesion 
(kPa) 

30 
Depth (m) 

1.5 

Friction 
Angle 
(deg) 

36 

Ultimate 

Cohesion 
(kPa) 

21 

Residual @ 7.6mm 

Friction 
Angle 
(deg) 

3 1 

Cohesion 
(kPa) 

14 

Friction 
Angle 
(deg) 
28 
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Vertical Stress (kPa) 

Interpreted Shear Strength 

Peak Ultimate Residual @ 7.6mm 

Friction Friction Friction 
Cohesion Angle Cohesion Angle Cohesion Angle 

Location Sample No. Depth (m) USCS (kPa) (deg) (kPa) (deg) (kPa) (deg) 
B-20 R-2 4.6 SM 40 39 20 39 12 3 1 

Sample Description: 
Brownish-gray sandstone 

Strain Rate = 0.0084 cmlmin 
Sample Type: Driven Ring 

ASTM D 3080 

DIRECT SHEAR SUMMARY 
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Vertical Stress (kPa) 

Boring Location 

Sample Depth 

Consolidated Undrained Strength Test Data 

Vertical Stress (kPa) 

Shear Stress (kPa) 

Confining Pressure (kPa) 359 

Total Stress Mohr Circle Effective Stress Mohr Circle 



400 600 800 1000 1200 

Vertical Stress (kPa) 

Boring Location 

Sample Depth 

Consolidated Undrained Strength Test Data 

Vertical Stress (kPa) 

Shear Stress (kPa) 

Confining Pressure (kPa) 448 

Total Stress Mohr Circle Effective Stress Mohr Circle 



400 600 

Vertical Stress (kPa) 

Boring Location 

Sample Depth 

Consolidated Undrained Strength Test Data 

Vertical Stress (kPa) 

Shear Stress (kPa) 

Confining Pressure (kPa) 28 

Total Stress Mohr Circle Effective Stress Mohr Circle 
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Confining Pressure (kPa) 28 
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Vertical Stress (kPa) 41 7 

Shear Stress (kPa) 145 

Confining Pressure (kPa) 138 

Total Stress Mohr Circle Effective Stress Mohr Circle 
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TRIAXIAL SHEAR SUMMARY 

Effective Stress Mohr Circle 

Project No. 600158-905 
Project Name SR125 / SR905 

telghton 



1500 

1250 

A 

1000 
m 
B 
Y 

fA 
v) 

f! 750 
5 
L 
m 
Q) 
C 
V) 

500 

250 

0 
0 250 500 750 1000 1250 1500 

Vertical Stress (kPa) 

Boring Location 

Sample Depth 

- 

Consolidated Undrained Strength Test Data 

Vertical Stress (kPa) 1224 

Shear Stress (kPa) 438 

Confining Pressure (kPa) 207 

f .-- 
/ 

I 
I 

Project No. 

Total Stress Mohr Circle Effective Stress Mohr Circle 
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Unconfined Compression Strength Test Data 

Vertical Stress (kPa) 
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TRIAXIAL SHEAR SUMMARY I Project No. 600158-905 
Proied Name SR125 1 SR905 
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Unconfined Compression Strength Test Data 
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U.S. STD. SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 
3.0" 1112" 314" 318" #4 #I0 #20 #40 #60 #I00 #200 

100 

GRAVEL 

0 
100.000 10.000 1 .ooo 0.100 0.010 0.001 

PARTICLE - SlZE (mm) 

- .  

COARSE 

For classification of tine- 

50 - arained soils and tine- 
grained fraction of 

FINE 

SAND 
CRS 

FINES 

coarse-arained soils "A" Line 

FINE SILT 

Boring 
No. 

B-1 

,- -- 

CLAY 

GR:SA:FI 

(%) 
0:12:88 

MH or OH 

0 10 20 30 40 50 60 70 80 90 100 
Liquid Limit (LL) 

LL,PL,PI 

** 

Soil Type 

(CL-ML) 

Sample 
No. 

8-1 

.- 

Depth 

(m) 

0.3-1.5 

Sample Description: 
(CL-ML), PALE BROWN SILTY LEAN CLAY 
WITH FEW TO LllTLE SAND. 

Proiect No.: 6001 58-905 

SR-125 / 905 

Leighton 

A'TTERBERG LIMITS, PARTICLE - SlZE CURVE 
ASTM D 431 8, D 422 

KeV. UB-U4 



For classification of fine- 

50 - grained soils and tine-grained - - fraction of coarse-grained soils 
a 

40 - 

biH or OH 

0 10 20 30 40 50 60 70 80 90 100 
Liquid Limit (LL) 

GRAVEL SAND FINES 
COARSE FINE CRSE MEDIUM FINE SILT I CLAY 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER 
76 38 19 9.5 #4 #8 # I6  #30 #50 #I00 #2C 

0 
100.000 10.000 1 .ooo 0.1 00 

PARTICLE - SlZE (mm) 

Boring No.: Sample No.: Depth (m): Soil Type GR:SA:FI LL,PL,PI 

B- I S 1 3.0-3.4 s(ML) 0: 36: 64 NP 

Visual Sample Description: 
s(ML): PALE BROWN SANDY LEAN SlLT 

Project No.: 6001 58-905 

SR-125 1 905 

I ATTERBERG LIMITS, PARTICLE - SlZE CURVE 
ASTM D 431 8, D 422 

- 

I Rev. &I! 
SIEVE 6-1,Sl  



60 - 
For classification of tine- 

50 - grained soils and fine-grained 

- fraction of coarse-grained soils 

TvlH or OH 

0 10 20 30 40 50 60 70 80 90 100 
Liquid Limit (LL) 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER 
76 38 19 9.5 #4 #8 #I6 #30 #50 #I00 #2C 

100 

GRAVEL 

10.000 1 .ooo 0.1 00 
PARTICLE - SlZE (mrn) 

COARSE 

Leighton 

FINES 
SlLT I CLAY FINE 

SAND 

Project No.: 6001 58-905 

SR-125 1 905 

AlTERBERG LIMITS. PARTICLE - SlZE CURVE! 
ASTM D 4318, D 422 

Rev. 5: 

Visual Sample Description: 
(ML)s: PALE BROWN LEAN SlLT WITH 
SAND 

CRSE 

SIEVE 6-1.S3 

Boring No.: 

- B-1 

MEDIUM 

GR:SA:FI 

0 : 25: 75 

FINE 

Sample No.: 

S3 

LL,PL,PI 

NIA 

Depth (m): 

9.1-9.4 

Soil Type 

(ML)s 



For classification of fine- 
arained soils and fine- 
grained fraction of 
COarSedrained soils 

CH orOH 
A"Line 

-. 
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C6. STD. SIEVE OPENING C6. STANDARD SIEVE NMBER HYDROMETER 
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8-2 

Leig hton 

ATTERBERG LIMITS, PARTICLE - SIE CBVE 
ASTM D 4318. D 422 

KeV. a-UI 

Sample 
No. 

S4 

Sample Description: 
CH: PALE BROWN HEAVY CLAY 

Depth 

(m) 

10.7-1 1 .I 

Proiect No.: 6001 58-905 

SR-125 1 905 

Soil Type 

CH 

GR:SA:FI 

(%) 
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79:34:45 



For classification of fine- 
arained soils and fine- 
grained fraction of 
coarse-arained soils AZine 

0 10 20 30 40 50 60 70 80 90 100 
. . Liquid L~rnit (LL) 

0 
100.000 10.000 1.000 0.1 00 0.010 0.001 

PARTICLE - SIZE (mm) 

GRAVEL 

Sample Description: 
CL: PALE RED-BROWN LEAN CLAY 

IS. STD. SIEVE OPENING 66. STANDARD SIEVE NMBER HYDROMETER 

COARSE 

Proiect No.: 600158-905 

SR-125 1 905 

FINE 

SAND 

Location 

B-2 

CRS 

FINES 

Depth 

(m) 

16.8-1 7.2 

Sample 
No. 

S6 

FINE SILT 

Leighton 

CLAY 

ATTERBERG LIMITS, PARTICLE - SIE 
ASTM D 4318, D 422 

LL,PL,PI 

NIA 

Soil Type 

C L 

GR:SA:FI 

(%) 
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For classification of i~ne- 
grained soils and fine-grained 
fraction of coarse-grained soils 

MH or OH 

/ U hlc 

/ 
" 8 

0 10 20 30 40 50 60 70 80 90 100 
Liquid Limit (LL) 

GRAVEL SAND FINES 
COARSE FINE CRSE MEDlM FINE S l LT I CLAY 

B. STANDARD SIEVE OPENING B. STANDARD SIEVE NMBER 
76 38 19 9.5 # ?3 86 SO W #00 $ C 

10.000 1 .ooo 0.100 
PARTICLE - SIZE (mm) 

Boring No.: Sample No.: Depth (m): Soil Type GR:SA:FI LL,PL,PI 

B-2 S8 22.9-23.2 s(ML) 0 : 36 : 64 NIA 

Visual Sample Description: 
s(ML): PALE BROWN SANDY LEAN SILT 

Project No.: 6001 58-905 

SR-125 1 905 

I ATTERBERG LIMITS. PARTICLE - SIE CBVE 

Leig hton 

ASTM D 431 8, D 422 

I Rev. 81 
SIEVE B-2,SB 



60 * 

For class~fication of fine- I / 
50 { grained soils and fine-grained 

fraction of coarse-grained soils 

"line // 

30 40 50 60 
Liquid Limit (LL) 

G6. STANDARD SIEVE OPENING E. STANDARD SIEVE NMBER 
76 38 19 9.5 # f i  #6 g0 80 M O  tl C 

10.000 1 .ooo 0.1 00 
PARTICLE - SIZE (mm) 

GRAVEL 
COARSE 

Visual Sample Description: 
SM: PALE BROWN SILTY SAND 

FINES 
SILT I CLAY FINE 

SAND 

Boring No.: 

B-3 

- 
Project No.: 6001 58-905 

SR-125 I 905 

CRSE 

I AlTERBERG LIMITS, PARTICLE - SlE CHVE 

Sample No.: 

S1 

I ASTM D 4318, D 422 

Leig hton 

MEDIM 

I Rev. 8.C 
SIEVE 8-3,Sl 

FINE 

Depth (m): 

4.6-5.0 

Soil Type 

SM 

GR:SA:FI 

0 : 64 : 36 

LL,PL,PI 

NIA 



GRAVEL 

For classification of fine- 

50 . grained soils and fine-grained 
fraction of coarse-grained soils 

E 
40 - 

@ 
u 

biH or OH 

0 10 20 30 40 50 60 70 80 90 100 
Liquid Limit (LL) 

L$. STANDARD SIEVE OPENING B. STANDARD SIEVE NMBER 
76 38 19 9.5 # % #6 #O SO #OO P C 

100.000 10.000 1 .ooo 0.100 0.010 
PARTICLE - SIZE (mm) 

COARSE 

Visual Sample Description: 
s(ML): PALE BROWN SANDY LEAN SlLT 

-.. 
I 

L Leig hton 

FINES 
SILT I CLAY FINE 

SAND 

Boring No.: 

B-3 

Project No.: 6001 58-905 

SR-125 1 905 

ATTERBERG LIMITS, PARTICLE - SlE CHVE 
ASTM D 431 8. D 422 

Rev. 6-07 

CRSE 

Depth (m): 

10.7-1 1.1 

Sample No.: 

S3 

SIEVE 6-3, S3 

MEDIM 

Soil Type 

s(ML) 

FINE 

GR:SA:FI 

0 :  45: 55 

LL,PL,PI 

NIA 



60 
For classification of fine- 

50 - arained soils and fine- 
= grained fraction of 
n. - coarse-arained soils 
g 4 0 -  a"Line 
u 
s - 3 0 -  P .- 
0 - 3 20 -  
h 

10 - 
/ CL-Ml  

o /  8 

0 10 20 30 40 50 60 70 80 90 100 
Liquid Limit (LL) 

GRAVEL SAND FINES 
COARSE FINE CRS FINE SILT CLAY 

C6. STD. SIEVE OPENING IS. STANDARD SIEVE NMBER HYDROMETER 
3.0" 1 112" 314" 318" 8 80 $0 80 10 #00 $00 

100 

0 
100.000 10.000 1 .ooo 0.100 0.010 0.001 

PARTICLE - SIZE (mm) 

Boring Sample Depth Soil Type GR:SA:FI LL,PL,PI 
No. No. (m) (%) 

B-4 B-1 0.3-1.5 (ML-CL)S 0:15:85 36:23:13 

Sample Description: 
(ML-CL)s, DARKILIVE BROWN CLAYEY 
SILT WITH SAND. 

Proiect No.: 600158-905 

SR-125 1 905 

I AlTERBERG LIMITS, PARTICLE - SIE CBVE 

Leighton I ASTM D 4318, D 422 

I nev. MU 



-. 

60 
For classification of fine- 

50 - arained soils and fine- 
grained fraction of 

Location 

8-4 

L - coarseqrained soils 2 40- A"Line 
-0 
c - 30- 3 .- 
0 .- p 20- 
L 

10 - 
/ CL.UL 

o /  , 
0 10 20 30 50 60 70 80 90 100 

?:quid Limit (LL) 

GR:SA:FI 

(%I 
0:O:lOO 

LL,PL,PI 

NIA 

Sample 
No. 

S1 

GRAVEL 
COARSE 

Depth 

(m) 
3.0-3.4 

FINE 

SAND 

I$. STD. SIEVE OPENING I$. STANDARD SIEVE NMBER HYDROMETER 
76 38 19 9.5 # #O f#) #O 110 100 200 

Soil Type 

ML-CL 

CRS 

FINES 

. - 

FINE SILT CLAY 

100.000 10.000 1 .ooo 0.100 0.010 0.001 
PARTICLE - SIZE (rnrn) 

Sample Description: 
ML-CL: PALE BROWN CLAYEY LEAN SILT 

Leighton 

Proiect No.: 6001 58-905 

SR-125 / 905 

ATTERBERG LIMITS, PARTICLE - SIE CRVE 
ASTM D 4318, D 422 

Kev. uul 



GRAVEL SAND FINES 
COARSE FINE CRSE MEDIM FINE SILT I CLAY 

IS. STANDARD SIEVE OPENING S. STANDARD SIEVE NMBER 
76 38 19 9.5 # B 16 SO 80 #OO BC 

10.000 1 .ooo 0.1 00 
PARTICLE - SIZE (mm) 

Boring No.: Sample No.: Depth (m): Soil Type GR:SA:FI LL,PL,PI 

B -4 S3 7.6-7.9 s(ML) 0 :  32: 68 NIA 

Visual Sample Description: 
s(ML): PALE BROWN SANDY LEAN SILT 



t iKHVtL  I SAND t INtS 
COARSE I FINE 1 CRSE 1 MEDIM I Fl JE I SILT I CLAY 

IS. STANDARD SIEVE OPENING IS. STANDARD SIEVE NMBER 
3.0" 1 112" 314" 318" # IB 86 0 fi0 800 f 0 

10.000 1 .ooo 0.100 
PARTICLE - SIZE (mm) 

Boring No.: Sample No.: Depth (ft.): Soil Type GR:SA:FI 

B-5 B-I 5-10.0 s(cL) 3 : 33: 64 

Project No.: 6001 58-905 
SR-125 / 905 

Visual Sample Description: 
s(CL), DARWROWN SANDY LEAN CLAY 
WITH TRACE GRAVEL. 

CALTRANS 202 @ Leighton 
Rev. 12-06 

CT 202- Sieve Split,S5;B-1 



L$. STD. SIEVE OPENING U. STANDARD SIEVE NMBER HYDROMETER 
3.0" 1 112" 314 318" # #O I0 #O 10 A00 I00 

100 

GRAVEL 

100.000 10.000 1 .ooo 0.100 0.01 0 0.001 
PARTICLE - SIZE (mm) 

60 - 
For classification of fine- 

50 - srained soils and fine- 
grained fraction of 

COARSE 

- 

FINE 

SAND 

A"Line 

0 10 20 30 40 50 60 70 80 90 100 
Liquid Limit (LL) 

CRS 

FINES 

Boring 
No. 

B-7 

FINE SILT CLAY 

.. - 

Sample 
No. 

R-I  

Depth 

(m) 
1.5 

Sample Description: 
(CL)s, LIGHT BROWN LEAN CLAY WITH 
SAND. 

Project No.: 6001 58-905 

SR-125 1 905 

Leig hton 

Soil Type 

(cL)s 

ATTERBERG LIMITS, PARTICLE - SIE CBVE 
ASTM D 431 8, D 422 

KeV. w u 4  

GR:SA:FI 

(%) 
0:20:80 

LL,PL,PI 

41 :26:15 



GKAVtL SAND I-INtS 
SILT I CLAY 

3.0" 1112" 314" 318" # 61 6 810 $0 #OO t 0 

100 

0 
100.000 10.000 1 .ooo 0.1 00 0.010 

PARTICLE - SIZE (mm) 

Boring No.: Sample No.: Depth (m): Soil Type GR:SA:FI 

B-10 R- I 1.5 s(cL) 0 : 48 : 52 

Visual Sample Description: 
s(CL), LIGHT BROWN SANDY LEAN CLAY. 

Project No.: 6001 58-905 

SR-125 1 905 

CALTRANS 202 @ Lsighton 
Rev. 12-06 

CT 202- Sieve,B-10,R- 1 



66. STD. SIEVE OPENING 66. STANDARD SIEVE NMBER HYDROMETER 
3.0" 1 112" 314" 318" # 80 80 #0 $0 M O  100 

100 

GRAVEL 

0 
100.000 10.000 1 .ooo 0.100 0.010 0.001 

PARTICLE - SIZE (mm) 

COARSE 

60 - C 
For classification of fine- 

50 - qrained soils and tine- 
arained fraction of 

AYine 

1 

0 10 20 30 40 50 60 70 80 90 100 
Liquid Limit (LL) 

FINE 

SAND 

- 

CRS 

FINES 
FINE SILT 

Sample Description: 
(CC)s, LIGHT BROWN LEAN CLAY WITH 
SAND AND TRACE GRAVEL. 

a 
Leig hton Q - 

CLAY 

Soil Type 

(CL)s 

Depth 

(me) 
0-1.2 

Boring 
No. 

B-14 

Project No.: 6001 58-905 

SR-125 1 905 

ATTERBERG LIMITS, PARTICLE - SIE CBVE 
ASTM D 4318. D 422 

KeV. w-W 

Sample 
No. 

B- I 

GR:SA:FI 

(%) 
2:24:74 

LL,PL,PI 

42:20:22 



I SAND I t I N t S  
FI 4E SILT 1 CLAY 

3.0" 1112" 314" 318" # % #6 SO 10 #00 fl 0 

1 .ooo 
PARTICLE - SIZE (mm) 

Boring No.: Sample No.: Depth (m): Soil Type GR:SA:FI 

0-1 5 S-I 3.0 SM 0 :  72: 28 

Visual Sample Description: 
SM, LIGHT BROWN SILTY SAND. 



- 

For classification of fine- 
arained soils and fine- 
grained fraction of 
coarse~rained soils 74"Line 

0 10 20 30 40 50 60 70 80 90 100 
Liquid Limit (LL) 

GRAVEL SAND FINES 
COARSE FINE CRS FINE SILT CLAY 

C6. STD. SIEVE OPENING C6. STANDARD SIEVE NMBER HYDROMETER 
3.0" 1 112" 314" 318" 8 #O U)O BO f#) W O  go0 

100 

1 .ooo 0.1 00 
PARTICLE - SIZE (mm) 

Boring Sample Depth Soil Type GR:SA:FI LL,PL,PI 
No. No. (m.) (%) 

B-16 S- 1 1.5 SM 0:69:31 31 :26:5 

Sample Description: 
SM, BROWN SILTY SAND. 

Proiect No.: 6001 58-905 

I ATTERBERG LIMITS, PARTICLE - SIE 
ASTM D 4318. D 422 



GKAVtL I SANU I I-INtS 
COARSE I FINE 1 CRSE 1 MEDIM FI .IE SILT I CLAY 

66. STANDARD SIEVE OPENING 66. STANDARD SIEVE NMBER 
3.0" 1112" 314" 318" # % 86 IH) 10 #OO $ 0 

1 .ooo 
PARTICLE - SIZE (mm) 

Visual Sample Description: 
s(CL), DARKILIVE BROWN SANDY LEAN 
CLAY. 

Project No.: 6001 58-905 

SR-125 1 905 

Boring No.: 

B-18 

Depth (m): 

0-1 .O 

Sample No.: 

B-1 

# Leighton 

Soil Type 

s(CL.1 

CALTRANS 202 

Rev. 12-06 

GR:SA:FI 

0 : 32 : 68 



I GRAVEL 1 SAND FIE 
COARSE FINE I COARSE I MEDIUM FINE SILT 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDRC~MET 

1 .ooo 0.100 
PARTICLE - SIZE (mm) 

Project Name: SR 125 / 905 Interchanqe 
Exploration No.: B-19 Sample No.: 

Project No.: 600158-905 
Depth (m): 1.5 Soil Type : - - c 

Soil Identification: Vew pale brown s i l t -  sand (sW 

ASTM D 422 GR:SA:FI : (010) 0 : 73 : 27 



CjKAVtL SAND I-INtS 
COARSE FINE CRSE SILT I CLAY 

G6. STANDARD SIEVE OPENING C6. STANDARD SIEVE NMBER 
3.0" 1 112" 314" 318" # ft 86 #O f iO AOO tl 0 

1 .ooo 
PARTICLE - SIZE (mm) 

Boring No.: Sample No.: Depth (m): Soil Type GR:SA:FI 

B-19 S-1 3.0 SM 0 :  56: 44 

Visual Sample Description: 
SM, LIGHT BROWN SILTY SAND. 



1 coAR,";KA\;tL FINE cRsE I MEDIr,isAN;I Fl JE I SILT tINts 1 CLAY 
I$. STANDARD SIEVE OPENING I$. STANDARD SIEVE NMBER 

3.0" 1 112" 314" 318" # % A6 SO SO #00 # 0 

100 

90 

80 

70 
I- 
I 
s! 60 s 
& 50 
P? 
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40 
I- 
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30 

g 
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20 

10 

0 
100.000 10.000 1 .ooo 0.100 0.010 

PARTICLE - SIZE (mm) 

Boring No.: Sample No.: " Depth (m): Soil Type GR:SA:FI 

B-I 9 S-2 6.1 (ML)s 0 : 16: 84 

Visual Sample Description: 
(ML)s, LIGHT BROWN SlLT WITH SAND. 



CjKAVtL I SAND I t INtS 
COARSE FINE 1 CRSE I MEDIM FI .IE SILT I CLAY 

66. STANOARD SltVE OPENING 66. STANDARD SIEVE NMBER 
3.0" 11M" 314" 318" # 8 A6 80 Nl tO0 t 0 

100 

90 

80 

70 
I- 
I 
'3 60 r 
& 50 
P! 
W 2 40 
I- 
Z 
W 
0 30 
Ei 
n 

20 

10 

0 
100.000 10.000 1 .ooo 0.1 00 0.010 

PARTICLE - SIZE (mm) 

Project No.: 6001 58-905 
SR-125 1 905 

Visual Sample Description: 
SM, LIGHT BROWN SILTY SAND. 

GR:SA:FI 

0 :  64: 36 

CALTRANS 202 

Rev. 12-06 

Boring No.: 

B-19 

Depth (m): 

10.7 

Sample No.: 

S-4 

Soil Type 

SM 



UKAVtL I SAND t I N t S  
COARSE I FINE 1 CRSt I MEDIM Fl JE SILT I CLAY 

B. STANDARD SIEVE OPENING IS. STANDARD SIEVE NMBER 
3.0" 1112" 314" 318" # % #6 SO 80 WO 0 

100 

90 

80 

70 
I- 
I 
2 60 
W 
3 
2 50 

i5 
40 

z 
30 

P! 
W 
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20 

10 

0 
100.000 10.000 1 .ooo 0.100 0.010 

PARTICLE - SIZE (mm) * 

- 

Boring No.: Sample No.: Depth (m): Soil Type GR:SA:FI 

B-21 B-I  1.8-3.0 s(cL) 0 :  44: 56 

Visual Sample Description: 
s(CL), LIGHT OLIVE BROWN SANDY LEAN 
CLAY. 

CT 202- Sieve Split,B21.B1 



1 .ooo 
PARTICLE - SIZE (mm) 

SAND t INtS 

Visual Sample Description: 
(CH)s, GRAYISH BROWN FAT CLAY WITH 
SAND AND TRACE GRAVEL. 

FINE ( CRSE I MEDIM I FI .IE I SILT 1 CLAY 
L$. STANDARD SIEVE OPENING C6. STANDARD SIEVE NMBER 

3.0" 1 112" 314" 318 # f l  66 SO 80 A00 f l  0 

Leighton 

GR:SA:FI 

2 : 24 : 74 

Project No.: 6001 58-905 
SR-125 1 905 

CALTRANS 202 

Rev. 1266 

Soil Type 

(CHIS 

Depth (m): 

0.6-1 .O 

Boring No.: 

TP-1 

Sample No.: 

B-1 



0 
100.000 10.000 1 .ooo 0.100 

PARTICLE - SIZE (mm) 

C j K A V t L  I SAND I I - I N t S  
COARSE FINE 1 CRSE I MEDIM I FI 4E SILT I CLAY 
. STANDARD IEVE ENlNG v 

3.0" 1 112" 314" 318" # II #6 IIO 0 #OO B 0 

100 

Visual Sample Description: 
SC, LIGHT BROWN CLAYEY SAND WITH 
GRAVEL. 

@ Leighton 

Project No.: 6001 58-905 
SR-125 / 905 

CALTRANS 202 

Rev. 12-06 

GR:SA:FI 

16: 39: 45 

Boring No.: 

TP-3 

C T 202- Sieve Splif, TP-3-5 1 

Sample No.: 

9-1 

Depth (m.): 

0.8-1 .O 

Soil Type 

SC 



"" 

For classification of fine- 

50 . grained soils and tine-grained 

c' 
fraction of coarse-grained soils 

5 40- 
P) u 
c 03 30 - .- 
U .- 
5 20- m 
E 

10 - 
/ U M  

, ~ ~ - 7  

0 10 20 30 40 50 60 70 80 90 100 
Liquid Limit (LL) 

GRAVEL SAND FINES 
COARSE FINE CRSE MEDIM FINE SILT I CLAY 

B. STANDARD SIEVE OPENING B. STANDARD SIEVE NMBER 
76 38 19 9.5 # 8 d6 80 Ii0 #OO P C 

10.000 1 .ooo 0.100 
PARTICLE - SIZE (mm) 

Boring No.: Sample No.: Depth (m): Soil Type GR:SA:FI LL,PL,PI 

TP-5 B1 0.0-0.5 s(cL) 0 : 34 : 66 29 

Visual Sample Description: 
s(CL): BROWN SANDY LEAN CLAY 

Project No.: 6001 58-905 

SR-125 / 905 

I ATTERBERG LIMITS, PARTICLE - SIE CBVE 
ASTM D 4318, D 422 

Leighton 

I Rev. 84 
SIEVE TP-5.61 



100.0 

Pressure, p (kPa) 

Boring Sample Depth Moisture Dry Density Degree of 

No. No.: (m> Content (%) (kN/rn3) 
"Oid 

Saturation (%) 

Initial Final Initial Final Initial Final Initial Final 

6-1 R1 1.5-1.8 42.6 44.2 12.40 12.75 1.177 1.117 99 109 

Sample Description: 

ML-CL: PALE GRAY CLAYEY LEAN SILT 



I I 
Inundate w~th 

water 

\ 

3 

10:. 
V . 

Pressure, p (kPa) 

Sample Description: 

SM: PALE GRAY SILTY SAND 

Leighton Consulting, Inc. 

Project No.: 6001 58-905 

Project Name: SR-125 

ONE - DIMENSIONAL CONSOLIDATION 
PROPERTIES of SOILS 

CTM 219 ASTM D 2435 

Rev. 02-05 

Boring 
No. 

B -2 

Sample 
No.: 

R2 

Depth 
(m) 

6.1-6.3 

Moisture 
Content (%) 

lnitial 

18.7 

Dry Density 
(kN/m3) 

Final 

18.8 
lnitial 

17.26 
Final 

17.81 

"Oid 

Initial 

0.536 

Degree of 
saturation 

Final 

0.488 
lnitial 

94 
Final 

104 



r l  I 
Inundate with 

water 

A 
8,. 

, 

\ 

7 

Sample Description: 

SM: PALE GRAY SILTY SAND 

6 Leighton 

100.C) 

Pressure, p (kPa) 

Project No.: 6001 58-905 

Project Name: SR-125 

ONE - DIMENSIONAL CONSOLIDATION 
PROPERTIES of SOILS 

CTM 21 9 ASTM D 2435 

Rev. 02-05 

Boring 
No. 

B -3 

Sample 
No.: 

R1 

Depth 
(m) 

3.0-3.4 

Moisture 
Content (%) 

lnitial 

17.8 

Dry Density 
( k ~ l m ~ )  

Final 

18.9 
lnitial 

17.12 
Final 

17.64 

"Oid Ratio 

Initial 

0.548 

Degree of 
saturation (%) 

Final 

0.502 
lnitial 

88 
Final 

102 



'100.0 

Pressure, p (kPa) 

4 Leighton 

Project No.: 6001 58-905 

Project Name: SR-125 

ONE - DIMENSIONAL CONSOLIDATION 
PROPERTIES of SOILS 

CTM 21 9 ASTM D 2435 

D-.. nq nr 

Sample Description: 

SM: PALE GRAY SILTY SAND 

Boring 
No. 

B 3  

Sample 
No.: 

R2 

Depth 
(m) 

6.1-6.4 

Moisture 
Content (%) 

lnitial 

20.2 
Final 

21.6 

Dry Density 

(kN/m3) 
Initial 

17.05 
Final 

17.35 

"Oid 

lnitial 

0.583 

Degree of 
saturation (%) 

Final 

0.556 
lnitial 

95 
Final 

107 



Sample Description: 

SC: PALE GRAY CLAYEY SAND 

4 Leighton 

-1 .oo 

-0.50 -. 

0.00 - 

0.50 

h 

8 1.00-. 
V 

c 
0 .- 

..-d 

m 

Project No.: 6001 58-905 

Project Name: SR-125 

ONE - DIMENSIONAL CONSOLIDATION 
PROPERTIES of SOILS 

CTM 21 9 ASTM D 2435 

Rev. 02-05 

Boring 
No. 

B-4 

/: 

1.50 
Y- 
Q) 
cl 

2.00 

2.50 - 

3.00 - 

3.50 7 

10.0 

I I , 
Inundate with 

water 

Sample 
No.: 

R3 

\ 

\ 

\ 

100.0 1000.0 

L/ 
1 

\ 
\ 

Pressure, p (kPa) 

Depth 
(m) 

9.1-9.4 

Moisture 
content (%) 

lnitial 
28.6 

Dry Density 

(kN/m3) 
Final 
29.8 

lnitial 
15.23 

Final 
15.29 

"Oid 

lnitial 
0.772 

Degree of 
saturation (%) 

Final 
0.766 

Initial 
1 0 2  

Final 
107 



I I 
' Inundate with 

water 

\ 

- 

b 

100.0 

Pressure, p (kPa) 

Sample Description: 

SC: PALE GRAY CLAYEY SAND 

@ Leighton 

Boring 
No. 

B -4 

Project No.: 6001 58-905 

Project Name: SR-125 

ONE - DIMENSIONAL CONSOLIDATION 
PROPERTIES of SOILS 

CTM 219 ASTM D 2435 

Rev. 02-05 

Sample 
No.: 

R5 

Depth 
(m) 

16.8-17.1 

Moisture 
Content (%) 

Dry Density 

( k ~ l m ~ )  
Initial 

25.2 
lnitial 

15.40 
Final 

28.5 
Final 

15.69 

"Oid Ratio 

lnitial 

0.752 

Degree of 
Saturation (%I 

Final 

0.721 
lnitial 

92 
Final . 

109 



-1 .oo 

0.00 - 

1.00 - 

A 
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E 
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5 00 - 
10 

Boring 
No. 

B-4 

- -  

0 

, I  I 
Inundate with 

water 

\ 

\ 
\\ 

C 

I00 0 1000.0 

Sample 
No.: 

R5 

Pressure, p (kPa) 

Sample Description: 

SC: PALE GRAY CLAYEY SAND 

4 Leighton 

Project No.: 6001 58-905 

Project Name: SR-125 

ONE - DIMENSIONAL CONSOLIDATION 
PROPERTIES of SOILS 

CTM 219 ASTM D 2435 

Rev. 02-05 

Depth 
(m) 

16.8-17.1 

Moisture 
Content (%) 

Dry Density 
( k ~ l r n l )  

lnitial 

25.2 
lnitial 

15.40 
Final 

28.5 
Final 

15.69 

"Oid 

lnitial 

0.752 

Degree of 
Saturation (%) 

Final 

0.721 
lnitial 

92 
Final,  

109 



Log of Time (min.) 

0.00 

0.1 500 

O.li500 

0.1700 

0;ROO 

0.1900 

0.2000 

10.0 0.0 10.0 

Square Root of Time (rnin.) 

- 

, 
Inundate with 

-- - 

- 

7 

1.000 10.000 
Pressure, p (ksf) 

Boring Sample Moisture Dry Density Degree of 

No. No.: 
Depth Content (X) (kglm3) 

"Oid 
Saturation (%) 

(m.) 
Initial Final Initial Final Initial Final Initial Final 

B -7 R-I 1.5 29.7 31.9 1437.0 1467.4 0.878 0.840 91 100 

Sample Description: 
(CL)s, LIGHT BROWN LEAN CLAY WITH 
SAND. 

0 

C- Leig hton b - 3 

Project No.: 6001 58-905 

Project Name: SR-125 1 905 

ONE - DIMENSIONAL CONSOLIDATION 
PROPERTIES of SOILS 

ASTM D 2435 

I Rev. OW 
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Boring 
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Sample 
No.: 

R-I 

Dry Density 

(kglm3) 

Sample Description: 
(CL)s, LIGHT BROWN LEAN CLAY WITH 
SAND. 

4t 

Leig hton . J  

Initial 

1437.0 

Project No.: 6001 58-905 

Pmjed Name: SR-125 1 905 

ONE - DIMENSIONAL CONSOLIDATION 
PROPERTIES of SOILS 

ASTM D 2435 

Rev. 08-04 

Depth 
(m.) 

1.5 
Final 

1467.4 

"Oid 

lnitial 

0.878 

Degree of 
saturation (%) 

Final 

0.840 

Moisture 
Content (%) 

Initial 

91 
lnitial 

29.7 
Final 

I00  
Final 

31.9 



0.1500 0. t 500 

20.1600 .- 0.1600 - 
E3) 
C 
5 m $ 0.1700 0 1700 
- 
m 
6 
C 
2 0.1800 0.1800 
m 
E 
L 

9 
0 

0.1900 0.1930 

0.2000 0.2000 

1 .o 10.0 0.0 10 0 

Log of Time (min.) Square Root of Time (min.) 

0.00 

1 .oo 

2.00 

h 

E- 3.00 
f 
0 .- + ru 4.00 

E 
0 + 
0) 

5.00 

6.00 

7,CO 

8 , Z G  

0.100 1.000 10.000 100.000 
Pressure, p (ksf) 

Sample Description: 

s(CL), LIGHT BROWN SANDY LEAN CLAY. 

Leighton 

Boring 
No. 

B-I O 

Project No.: 6001 58-905 

Project Name: SR-125 / 905 

ONE - DIMENSIONAL CONSOLIDATION 
PROPERTIES of SOILS 

ASTM D 2435 

Rev. 08-(I4 

Sample 
No.: 

R-I  

Dry Density 
(kglm3) 

lnitial 

1610.0 

Depth 
(m.) 

1.5 
Final 

1664.5 

"Oid 

Initial 

0.676 

Degree of 
saturation (%) 

Moisture 
Content (%) 

Final 

0.622 
Initial 

79 
lnitial 

19.8 
Final 

92 
Final 

21.2 



10.0 

Pressure, p (kPa) 

Boring 
No. 

B-14 

Sample Description: 

Brown lean clay (CL) 

* 
i Leighton 
v 

Project No.: 6001 58-905 

Project Name: SR125 1 905 Interchange 

ONE - DIMENSIONAL CONSOLIDATION 
PROPERTIES of SOILS 

CTM 219 ASTM D 2435 ASTM D 5333 

Rev. 02-05 

Sample 
No.: 

R-1 

Depth 
(m) 

3 

Moisture 
Content (%) 
lnitial 

28.7 
Final 

21.4 

Dry Density 

(k~1t-n~) 
lnitial 

14.45 

"Oid 

Final 

16.21 
lnitial 

0.835 

Degree of 
saturation (%) 

Final 

0.776 
Initial 

93 
Final 

91 



10.0 

Pressure, p (kPa) 

Boring 
No. 

B-20 

Sample Description: 

Brown lean clay (CL) 

i Leig hton v 

Project No.: 6001 58-905 

Project Name: SR125 I905 Interchange 

ONE - DIMENSIONAL CONSOLIDATION 
PROPERTIES of SOILS 

CTM 219 ASTM D 2435 ASTM D 5333 

Rev. 024'5 

Sample 
No.: 

R-I 

Depth 
(m) 

1.5 

Moisture 
Content (%) 
Initial 

29.5 
Final 

22.5 

Dry Density 
(kN/m3) 

Initial 

14.32 
Final 

15.32 

"Oid Ratio 

Initial 

0.851 

Degree of 
saturation (%) 

Final 

0.815 
lnitial 

94 
Final 

83 



Pressure, p (kPa) 

Boring 
No. 

B-20 

Sample Description: 

Light grayish brown silty sand (SM) 

4 
Leighton 

-v 

Project No.: 6001 58-905 

Project Name: SR125 1905 Interchange 

ONE - DIMENSIONAL CONSOLIDATION 
PROPERTIES of SOILS 

CTM 219 ASTM D 2435 ASTM D 5333 

Rev. 02-(15 

Sample 
No.: 

R-3 

Moisture 
Content (%) 

Depth 
(m) 

9.1 
lnitial 

21.0 
Final 

18.3 

Dry Density 

(kN/m3) 
Degree of 

saturation (%) 

lnitial 

16.18 

"Oid 

lnitial 

89 
Final 

16.89 
lnitial 

0.638 
Final 

87 
Final 

0.608 



60 - 
For classification of fine- 

50 - arained soils and fine- 
.--. arained fraction of 

coarse-arained soils 

- 

40 - "A" Line 

0 10 20 30 40 50 60 70 80 90 100 
Liqid Liih(LL) 

.. . 

- 

GRAVEL 

U.S. STD. SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 
3.0" 1 112" 314" 318" #4 #I0 #20 #40 #60 #lo0 #200 

COARSE 

ATTERBERG LIMITS, PARTICLE - SIZE CURVE 

Leighton ASTM D 4318, D 422 

KeV. UM-W 

1 00.000 10.000 1.000 0.100 0.010 0.001 
PARTICLE - SIE (fn 

FINE 

SAND 
CRS 

FINES 

Boring 
No. 

B-I  

FINE SILT 

Depth 

(m) 
0.3-1.5 

Sample 
No. 

B-1 

CLAY 

Sample Description: 
(CL-ML), PALE BROWN SILTY LEAN CLAY 

Proiect No.: 600158-905 

SR-125 / 905 

LL,PL,PI 

** 

Soil Type 

(C L-ML) 

WITH FEW TO LITTLE SAND. 

GR:SA:FI 

(%) 

0:12:88 



60 
For classification of fine- 

50 - grained soils and fine-grained 
fraction of coarse-grained soils 

40 - 

E 
% 30 - 
TI s 
;; 20-  
OI 
n 

lo7- 
MH or OH 

1 

0 -/ 8 

30 40 50 60 
Liqid Liih(LL) 

GRAVEL SAND FINES 
COARSE FINE CRSE MEDIUM FINE SILT I CLAY 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER 
76 38 19 9.5 #4 #8 #I6 #30 #50 #I00 #2C 

10.000 1.000 0.100 
PARTICLE - SIE ()TI 

Boring No.: Sample No.: Depth (m): Soil Type GR:SA:FI LL,PL,PI 

B-1 S1 3.0-3.4 s(ML) 0 :  36: 64 NP 

Project No.: 6001 58-905 

Visual Sample Description: 
s(ML): PALE BROWN SANDY LEAN SILT I AlTERBERG LIMITS, PARTICLE - SIZE CURVE 

ASTM D 4318, D 422 

Leig hton 
Rev. & 

SIEVE B-1,Sl 



For classification of fine- 
grained soils and fine-grained 
fraction of coarse-grained soils 

0 10 20 30 40 50 60 70 80 90 100 
Liqid Liih(LL) 

GRAVEL SAND FINES 
COARSE FINE CRSE MEDIUM FINE SILT I CLAY 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER 
76 38 19 9.5 #4 #8 #I6 #30 #50 #I00 #2C 

0 
100.000 10.000 1 .ooo 0.100 0.010 

PARTICLE - SIE ()n 

Boring No.: Sample No.: Depth (m): Soil Type GR:SA:FI LL,PL,PI 

B-1 S3 9.1 -9.4 (ML)s 0 : 25: 75 NIA 

Project No.: 6001 58-905 

Visual Sample Description: 
(ML)s: PALE BROWN LEAN SlLT WITH 
SAND I ATERBERG LIMITS, PARTICLE - SIZE Cl 

ASTM D 431 8. D 422 

SIEVE B-1.S3 



For classification of fine- 
arained soils and fine- 
arained fraction of 
coarseqrained soils "A" Line 

0 10 20 30 40 50 60 70 80 90 100 
Liqid Liih(LL) 

GRAVEL SAND FINES 
COARSE FINE CRS FINE SILT CLAY 

U.S. STD. SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 
76 38 19 9.5 #M #I0 #20 #40 #60 100 200 

100 

0 
100.000 10.000 1 .ooo 0.100 0.01 0 0.001 

PARTICLE - SIE ()n 

.- 

Sample Description: 
CH: PALE BROWN HEAVY CLAY 

Leig hton 

Location 

B-2 

Project No.: 6001 58-905 

SR-125 1 905 

AlTERBERG LIMITS, PARTICLE - SIZE CURVE 
ASTM D 4318, D 422 

KeV. 84 

Depth 

(m) 
10.7-1 1 . I  

Sample 
No. 

S4 

Soil Type 

CH 

GR:SA:FI 

(%) 
0 :O: lOO 

LL,PL,PI 

79:34:45 



-- 
For classification of fine- 

50 - grained soils and fine- 
grained fraction of 
coarse-arained soils 

CH or OH 
40 - "A" Line 

A 
P 

30 - 
u CL or OL s ;; 2 0 -  
a 
P 

10 - 
CL-UL ML or OL 

4 / 

0 10 20 30 40 50 60 70 80 90 100 
Liqid Liih(LL) 

I 

1 .ooo 0.100 
PARTICLE - SIE ()n 

GRAVEL 
COARSE I FINE I C R S ~  MEDIUM I FINE 

Location Sample Depth Soil Type GR:SA:FI LL,PL,PI 
No. (m) (%) 

8-2 S6 16.8-1 7.2 CL 0:O:I 00 NIA 

SAND 

U.S. STD. SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 
76 38 19 9.5 #4 # I0  #20 #40 #60 100 200 

100 

SILT 

FINES 
CLAY 



For classification of fine 
grained soils and fine-grained 
fraction of coarse-grained soi!s 

/ cr ML 

30 40 50 60 70 80 90 100 
Liqid Liih(LL) 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER 
76 38 19 9.5 #4 #8 # I6  #30 #50 #I00 #2C 

10.000 1 .ooo 0.1 00 
PARTICLE - SIE ()II 

GRAVEL 
COARSE 

Visual Sample Description: 
s(ML): PALE BROWN SANDY LEAN SlLT 

FINES 
SlLT I CLAY FINE 

SAND 

Project No.: 6001 58-905 

SR-125 / 905 

CRSE 

I AITERBERG LIMITS, PARTICLE - SIZE CURVE 

Soil Type 

s(ML) 

Depth (m): 

22.9-23.2 

Boring No.: 

B-2 

ASTM D 4318, D 422 

MEDIUM 

Sample No.: 

S8 

- 
I Rev. 84 

SIEVE 82.S8 

FINE 

GR:SA:FI 

0 : 36 : 64 

LL,PL,PI 

NIA 



GRAVEL SAND FINES 
COARSE FINE CRSE MEDIUM FINE SILT 1 CLAY 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SlEVE NUMBER 
76 38 19 9.5 #4 #8 #16 #30 #50 #I00 #2C 

0 

100.000 10.000 1 .ooo 0.1 00 
PARTICLE - SIE ()n 

Boring No.: Sample No.: Depth (m): Soil Type GR:SA:FI LL,PL,PI 

B-3 S1 4.6-5.0 SM 0: 64: 36 NIA 

Visual Sample Description: 
SM: PALE BROWN SILTY SAND 



For classification of fine- 

50 - grained soils and fine-grained 
iraction of coarse-grained soils 

40 - - 
B 

blH or OH 

0 10 20 30 40 50 60 70 80 90 100 
Liqid Liih(LL) 

GRAVEL SAND FINES 
COARSE FINE CRSE MEDIUM FINE SILT I CLAY 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER 
76 38 19 9.5 #4 #8 # I6  #30 #50 #I00 #2C 

10.000 1 .ooo 0.100 
PARTICLE - SIE (b 

Boring No.: Sample No.: Depth (m): Soil Type GR:SA:FI LL,PL,PI 

6-3 S3 10.7-1 1 .I s(ML) 0 :  45:  55 NIA 

Visual Sample Description: 
s(ML): PALE BROWN SANDY LEAN SILT 

Project No.: 6001 58-905 

SR-125 / 905 

I ATERBERG LIMITS, PARTICLE - SIZE CURVE 
ASTM D 4318, D 422 

I Rev. &l 
SIEVE &3.S3 



,--% 

For classification of tine- 

, -. 

"A" Line 

0 10 20 30 50 60 70 80 90 100 
:&id Liih(L4 

- 

GRAVEL 

U.S. STD. SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 
3.0" 1112" 314" 318" #4 # I0  #20 #40 #60 #I00 #200 

COARSE 

100.000 10.000 1 .ooo 0.100 0.01 0 0.001 
PARTICLE - SIE ()TI 

FINE 

SAND 
CRS 

FINES 

LL,PL,PI 

36:23: 13 

Boring 
No. 

B-4 

FINE SILT CLAY 

Sample 
No. 

B-I 

Sample Description: 
(ML-CL)s, DARK OLIVE BROWN CLAYEY 
SlLT WITH SAND. 

Leighton 

Proiect No.: 6001 58-905 

SR-125 1 905 

AnERBERG LIMITS, PARTICLE - SIZE CURVE 
ASTM D 4318, D 422 

Rev. u8-w 

Depth 

(4 
0.3-1.5 

Soil Type 

(ML-CL)s 

GR:SA:FI 

(%) 

0:15:85 



60 - 
For classification of Sne- 

50 - grained soils and fine- 
-. qrained fraction of 

40 
coarse-arained soils " A  Line 

- 
n 
% 30 - 
A .u 

2 0 -  
m n 

10 - 
/ c1.m 

o /  0 

0 10 20 30 40 50 60 70 80 90 100 
Liqid Liih(LL) 

GRAVEL 

COARSE 

---. 

FINE 

SAND 

U.S. STD. SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 
76 38 19 9.5 #4 #10 #20 #40 #60 100 200 

CRS 

FINES 
FINE SILT CLAY 

. --. 

100.000 10.000 1 .ooo 0.1 00 0.01 0 0.001 
PARTICLE - SIE ()n 

Leighton 

AlTERBERG LIMITS, PARTICLE - SIZE CURVE 
ASTM D 431 8, D 422 

KeV. MU/ 

GR:SA:FI 

(%) 
0:O:lOO 

Soil Type 

ML-CL 

Location 

8-4 

LL,PL,PI 

NIA 

Sample Description: 
ML-CL: PALE BROWN CLAYEY LEAN SILT 

Sample 
No. 

S 1 

Protect No.: 6001 58-905 

SR-125 1 905 

Depth 

(m) 

3.0-3.4 



For classification of fine- 
grained soils and fine-grained 
fraction of coarseqrained soils -. . ~ -. . 

0 10 20 30 40 50 60 70 80 90 100 
Liqid Liih(LL) 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER 
76 38 19 9.5 #4 #8 #I6 #30 #50 #I00 #2C 

0 
100.000 10.000 1 .ooo 0.1 00 

PARTICLE - SIE (b 

GRAVEL 
COARSE 

FINES 
SlLT I CLAY FINE 

SAND 

Project No.: 6001 58-905 

CRSE 

LL,PL,PI 

I 

Visual Sample Description: 
s(ML): PALE BROWN SANDY LEAN SlLT 

Boring No.: 

B-4 

1 ATTERBERG LIMITS, PARTICLE - SIZE CURVE! 

MEDIUM 

Depth (m): Sample No.: 

ASTM D 4318, D 422 

FINE 

S3 

I Rev. 6-1 
SIEVE 8-4, $3 

Soil Type GR:SA:FI 

7.6-7.9 s(ML) 1 0 :  32: 68 NIA 



b K A V t L  SAND t INtS 
COARSE I FINE 1 CRSE I MEDIUM Fl JE SILT I CLAY 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER 
3.0" 1 112" 314" 318" #4 #8 #I6  #30 #50 #I00 #20 

100 

90 

80 

70 

60 

s m rn 

40 
I- z 
5 30 

3 
P 

20 

10 

0 
100.000 10.000 1 .ooo 0.1 00 0.010 

PARTICLE - SIE ()n 

Boring No.: Sample No.: Depth (ft.): Soil Type GR:SA:FI 

B-5 B-1 5-1 0.0 s(CL) 3 :  33: 64 

Visual Sample Description: 
s(CL), DARK BROWN SANDY LEAN CLAY 
WITH TRACE GRAVEL. 



60 - 
For classification of fine- 

50 - grained soils and fine- 
grained fraction of 
coarse-orained soils 

40 - "A" Line - - 
n 

n 
'* .u 

0 10 20 30 40 50 60 70 80 90 100 
Liqid Liih(LL) 

GRAVEL SAND FINES 
COARSE I FINE C R S ~  MEDIUM I FINE SILT I CLAY 

U.S. STD. SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 
3.0" 1112" 314" 318" ?#4 #I0 #20 #40 #60 #I00 #200 

100 - 

0 
100.000 10.000 1 .ooo 0.100 0.01 0 0.001 

PARTICLE - SIE ()n 

Boring Sample Depth Soil Type GR:SA:FI LL,PL,PI 
No. No. (m) (%) 

B-7 R-I 1.5 (cL)s 0:20:80 41:26:15 

Sample Description: 
(CL)s, LIGHT BROWN LEAN CLAY WITH 
SAND. 

I ATTERBERG LIMITS, PARTICLE - SIZE CURVE 

Leighton ASTM D 431 8, D 422 

Hev U8. 



I SHNU I t I N t S  
FINE 1 CRSE I MEDIUM I Fl JE SILT I CLAY 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER 
3.0" 1 112" 314" 318" #4 #8 #I6 #30 #50 #I00 #20 

0 
100.000 10.000 1 .ooo 0.1 00 

PARTICLE - SIE ()TI 

Boring No.: Sample No.: Depth (m): Soil Type GR:SA:FI 

B-10 R-I 1.5 s(cL) 0 :  48: 52 

Visual Sample Description: 
s(CL), LIGHT BROWN SANDY LEAN CLAY. 



U.S. STD. SIEVE OPENING U S. STANDARD SIEVE NUMBER HYDROMETER 

PARTICLE - SIE (b 

Sample Descnpt~on: SR-125 1 905 
(CL)s, LIGHT BROWN LEAN CLAY WITH 
SAND AND TRACE GRAVEL 

ATTERBERG LIMITS, PARTICLE - SIZE CURVE 
ASTM D 4318, D 422 



GKHVtL SAND t IN tS  
COARSE FINE 1 CRSE I MEDIUM I Fl JE SILT I CLAY 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER 
3.0" 1 112" 314" 318" #4 #8 #16 #30 #50 #I00 #20 

100.000 10.000 1 .ooo 0.1 00 0.010 
PARTICLE - SIE ()II 

Boring No.: Sample No.: Depth (m): Soil Type GR:SA:FI 

B-15 S-I 3.0 SM 0 : 72 : 28 

Visual Sample Description: 
SM, LIGHT BROWN SILTY SAND. 



For classification of fine- 

50 - grained soils and fine- 
arained fraction of 
coarse-arained soils 

40 - "A" Line 

0 10 20 30 40 50 60 70 80 90 100 
Liqid Liih(LL) 

U.S. STD. SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 
3.0" 1112" 314" 318" #4 #I0 #20 #40 #60 #I00 #200 

100 

0 

100.000 10.000 1 .ooo 0.100 0.010 0.001 
PARTICLE - SIE ()n 

GRAVEL 
COARSE 

Sample Description: 
SM, BROWN SILTY SAND. 

FINE 

SAND 

Boring 
No. 

B-16 

Proiect No.: 6001 58-905 

SR-125 1 905 

CRS 

FINES 

- ATTERBERG LIMITS, PARTICLE - SIZE CURVE 

Lein hton ASTM D 4318, D 422 

FINE SILT 

Sample 
No. 

S-I 

- I Hev NU 

CLAY 

Depth 

(m.) 
1.5 

LL,PL,PI 

31 :26:5 

Soil Type 

SM 

GR:SA:FI 

(%I 
0:69:31 



~ K A V ~ L  I S A ~  
COARSE I FINE ( CRSE I MEDIUM Fl JE SILT I CLAY 
Y 
3.0" 1112" 314" 318" #4 #8 # I6  #30 #50 #I00 #20 

10 .ooo 1 .ooo 0.1 00 
PARTICLE - SIE ()n 

Project No.: 6001 58-905 

Boring No.: 

B-18 

Visual Sample Description: 
s(CL), DARK OLIVE BROWN SANDY LEAN 
CLAY. 

- =  CALTRANS 202 

Sample No.: 

8-1 

Depth (m): 

0-1 .O 

Leighton 
v 

Rev. 12-06 

Soil Type 

s(cL) 

CT 202- Sieve.B-18.B-1 

GR:SA:FI 

0 : 32 : 68 



1 .ooo 0.100 
PARTICLE - SIE ()n 

-. HY DRCE 
3.0" 1 112" 314" 318 #4 #8 #16 #30 #SO #lo0 #200 

- 

Project Name: SR 125 I 905 Interchanae 
Exploration No.: B-19 Sample No.: 1 

Project No.: 600158-905 
Depth (m): 1.5 Soil Type : - - c 

GRAVEL SAND 

Soil Identification: Vew pale brown silt- sand (SPQ 

GR:SA:FI : (010) 0 : 73 : 27 
4 Leighton 

1 FI~E 
COARSE I FINE 1 COARSE I MEDIUM FINE SILT I 

- 

U.S. SrANDARD SINE OPENING U.S. STANDARD SIEVE NUMBER 

PARTICLE - SIZE 
DISTRIBUTION 

ASTM D 422 



1 .ooo 
PARTICLE - SIE ()n 

Boring No.: Sample No.: Depth (m): Soil Type GR:SA:FI 

6-19 S-1 3.0 SM 0 : 56 : 44 

Visual Sample Description: 
SM, LIGHT BROWN SILTY SAND. 

Leig hton 
CALTRANS 202 

Rev. 12-06 



0 
100.000 10.000 1 .ooo 0.1 00 0.010 

PARTICLE - SIE ()n 

I jKAVtL 
COARSE I FINE 

U.S. STANDARD SIEVE OPENlhG 

Boring No.: Sample No.: Depth (m): Soil Type GR:SA:FI 

B-19 S-2 6.1 (ML)s 0 :  16: 84 

Visual Sample Description: 
(ML)s, LIGHT BROWN 

3.0" 1112 314" 318" #4 #8 #I6 #30 #50 #I00 #20 

SAND I-INtS 

SlLT WITH SAND. 

CRSE I MEDIUM 

CALTRANS 202 

Rev 12-06 

U.S. STANDARD SIEVE NUMBER 
Fl JE SlLT I CLAY 



CjKAVtL SHNU I-INtS 
COARSE I FINE 1 CRSE 1 MEDIUM I FI dE SILT I CLAY 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER 
3.0" 1 112" 314" 318 #4 #8 #I6 #30 #50 #I00 #20 

100 

10.000 1 .ooo 0.1 00 
PARTICLE - SIE ()n 

Visual Sample Description: 
SM, LIGHT BROWN SILTY SAND. 

Project No.: 6001 58-905 
SR-125 1 905 

Boring No.: 

B-19 

Depth (m): 

10.7 

Sample No.: 

S-4 

# Leighton 

Soil Type 

SM 

CALTRANS 202 

Rev. 12-06 

GR:SA:FI 

0 : 64 : 36 

CT 202- Sieve Split; B-19 9 4  



CjKAVtL SAND I t INtS 
SILT I CLAY 

3.0" 1 112" 314 318" #4 #8 #I6 #30 #50 #I00 #20 

0 
100.000 1 0.000 1 .ooo 0.1 00 

PARTICLE - SIE ()n 

Boring No.: Sample No.: Depth (m): Soil Type GR:SA:FI 

B-2 1 B-I 1.8-3.0 s(cL) 0 : 44: 56 



C j M V k L  SANU I P I N t S  
COARSE 

Boring No.: 

TP-1 

FINE 1 CRSt I MEDIUM 

Depth (m): 

0.6-1 .O 

Sample No.: 

B - I  

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER 
3.0" 1112" 314" 318" #4 #8 #I6 #30 #50 #I00 #20 

100 

90 

80 

70 

. . 

60 

m 
9 50 rn 

40 
I- 
Z 
5 30 
P! 
W 
n 

20 

10 

0 
100.000 10.000 1 .ooo 0.1 00 0.010 

PARTICLE - SIE ()n 

kI JE 

Soil Type 

(CH)s 

Visual Sample Description: 
(CH)s, GRAYISH BROWN FAT CLAY WITH 
SAND AND TRACE GRAVEL. 

& Leighton 

SILT I CLAY 

GR:SA:FI 

2 : 24 : 74 

Project No.: 6001 58-905 
SR-125 1 905 

CALTRANS 202 

Rev. 12-06 

CT 202- Sieve Split, JP-7.51 



GKAVtL 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER 
3.0 1112" 314" 318" #4 #8 #I6 #30 #50 #I00 #20 

100.000 10.000 1 .ooo 0.100 0.010 
PARTICLE - SIE ()n 

Boring No.: Sample No.: Depth (m.): Soil Type GR:SA:FI 

TP-3 B-1 0.8-1 .O SC 16: 39: 45 
.. 

Project No.: 6001 58-905 
SR-125 1 905 

Visual Sample Description: 
SC, LIGHT BROWN CLAYEY SAND WITH 
GRAVEL. 

CALTRANS 202 
Leighton 

Rev. 12-06 

C T 202- Sieve Split TP-3.51 



GRAVEL SAND FINES 
COARSE FINE CRSE MEDIUM FINE SILT I CLAY 
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Previous Studies 

1. State Route 125 Toll Road Stations 27+00 to 168+30, San Diego County, California, 
Phase 1 Preliminary Geotechnical Design Report and Phase 1 Preliminary Bridge 
Foundation Reports, prepared by Ninyo and Moore and dated September 17, 1999. 

2. Geotechnical Design Report State Route 125 South Toll Road Segment 1AK.P. 2.7 
To 8.2 San Diego, California, May 2005, prepared by Ninyo and Moore and dated 
May 16,2005. 

3. Foundation Recommendations and Log of Test Borings, Airway Road Undercrossing 
(Br. #57-1148 LIR), prepared by Caltrans, Memorandum dated March 17,2004. 

4. Geotechnical Design Report, 1 1 -SD-905, KP 9.211 8.0, 1 1-09 1821, prepared by 
Caltrans, dated September 14,2005. 
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State Route 125 Toll Road Stations 27+00 to 168+30, San Diego County, California, 
Phase 1 Preliminary Geotechnical Design Report and Phase 1 Preliminary Bridge 
Foundation Reports, prepared by Ninyo and Moore and dated September 17, 1999. 
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Appendix D.2 

Geotechnical Design Report State Route 125 South Toll Road Segment 1AK.P. 2.7 To 
8.2 San Diego, California, May 2005, prepared by Ninyo and Moore and dated May 16, 
2005. 











Appendix D.3 

Foundation Recommendations and Log of Test Borings, Airway Road Undercrossing 
(Br. #57-1148 LIR), prepared by Caltrans, Memorandum dated March 17,2004. 



State of California Business, Transportation and Housing Agency 

M e m o r a n d u m  Flew yourpower! 
B e  energy efficient! 

To: MR. MAJID MADANI 
Structures Design 
Office of Bridge Design-South 
Bridge Design Branch 14 
MS #9-4/11 G 

Attention: Mr. Ron Brornenschenkel 

Date: March 17,2004 

File: 1 1 -SD-905-KP 17.60 
11-091821 
Airway Road UC 
Br. #57- 1 148 L/R 
Airway Road Ramp 
Br. #57-1148s 

Prom: DEPARTmNT OF 'IRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES 
OFFICE OF GEOTECHNICAL DESIGN - SOUTH n 
DESIGN BRANCH 3, MS #5 

Subject: Foundation Recommendations 

This report presents the foundation recommendations for the proposed Airway Road 
Undercrossing (UC) (Br. #57- 1 1 48 L/R) and the adjacent Airway Road Ramp (Br. #57- 1 1488). 
The following foundation recommendations are based on subsurface infomation gathered 
during the recent foundation investigation (October 2003) performed by Caltrans. The 
foundation investigation performed in October 2003 consisted of drilling four mud rotary 
exploratory borings. All the boring locations and data are shown on the Log of Test Boring 
sheets. With regards to the current foundation recommendations, all elevations referenced 
within this report and shown on the recent Log of Test Boring sheets are based on the NAVD 
1 98 8 vertical datum. . 

Project Description 

The proposed Airway Road UC and Airway Road Ramp site is located at the intersection of 
Otay Mesa Rd. (State Highway 905) and Airway Road in the southern portion of the City of San 
Diego, just north of the Mexican border. The project is part of the proposed Route 905 Freeway 
which is being built t~.connect the Otay Mesa international border crossing with the north/south 
trending Route 805 Freeway to the west. The Airway Road UC is proposed to be two (left and 
right) single span, cast-in-place, pre-stressed, box girder structures, on seat abutments, with a 
single continuous abutment footing extending beneath both Abutments 1 and 2 left and right 
bridge abutments. The adjacent Airway Road Ramp is proposed to be a single span, cast-in- 
place, prestressed, box girder structure, on seat abutments. 

Site Geology 

The bridge site is located on Otay Mesa, which is an east-west trending relic wave cut marine 
terrace, separating the Otay River drainage to the north, and the Tijuana River drainage to the 
south. Otay Mesa has generally flat to slightly rolling topography, except where it is cut by 

"Cattrans improves mobiliry across Calfornia " 
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Br. #57-1148 LIR 
Br. #57- 1 148s 

Spring Canyon, near the center of the mesa. The foundation investigation performed in October 
2003 consisted of four mud rotary borings: borings B-1-03, B-2-03, B-3-03, and B-4-03. 
Borings B-1-03, B-3-03 and B-4-03 were drilled with a Mobile Drill B-47 drill rig. Boring B-2- 
03 was drilled with a CS 2000 drill rig. 

The 2003 foundation investigation, at the proposed bridge locations, revealed horizontal lying 
sedimentary facies below the bridge sites, generally consisting of soft to hard, intensely to 
moderately weathered, weakly to well cemented sandstones, siltstones and clayestones, which 
are considered to be part of the Otay Formation. 

In boring B-2-03, drilled at the Abutment 1 left location, fiom the ground surface to 
approximately 28.9 m deep (elev. 135.4 m), an intensely to moderately weathered, soft to hard, 
weakly to well cemented sandstone was encountered. This is considered to be part of the Otay 
Formation. From approximately 28.9 m deep (elev. 135.4 m) to the maximum depth of boring 
B-2-03, at 36.5 m deep (elev. 127.8 m) a moderately weathered, moderately hard to hard, 
moderately well cemented to well cemented siltstone was encountered (Otay Formation). 

In boring B-4-03, drilled at the Abutment 1 right location, fiom the ground surface to 
approximately 0.1 m deep (elev. 162.8 m), a sandstone, decomposed to a loose, well graded 
sand was encountered. From approximately 0.1 m deep (elev. 162.8 m) to approximately 22.1 m 
deep (elev. 140.8 m) an intensely to moderately weathered, moderately soft to hard, weakly to 
well cemented sandstone was encountered. This is considered to be part of the Otay Formation. 
From approximately 22.1 m deep (elev. 140.8 m) to approximately 23.3 m deep (elev. 139.6 m) 
a moderately weathered, moderately hard to hard, well cemented claystone was encountered 
(Otay Formation). From approximately 23.3 m deep (elev. 139.6 m) to approximately 32.3 m 
deep (elev. 130.6 m) a moderately weathered, moderately hard to hard, well cemented sandstone 
with thin interbedded siltstone and claystone layers was encountered (Otay Formation). From 
approximately 32.3 m deep (elev. 130.6 m) to approximately 32.6 m deep (elev. 130.3 m) a 
moderately weathered, moderately hard to hard, moderately well cemented claystone was 
encountered (Otay Formation). From approximately 32.6 m deep (elev. 130.3 m) to the 
maximum depth of boring B-4-03, at 33.7 m deep (elev. 129.2 m) a moderately weathered, 
moderately hard to hard, well cemented sandstone was encountered (Otay Formation). 

In boring B-3-03, drilled at the Abutment 2 left location, from the ground surface to 
approximately 35.1 m deep (elev. 132.2 m), a moderately weathered, moderately soft to hard, 
moderately well cemented to well cemented sandstone was encountered. This is considered to 
be part of the Otay Formation. From approximately 35.1 m deep (elev. 132.2 m) to 
approximately 36.4 m deep (elev. 130.9 m) a moderately weathered, moderately hard to hard, 
well cemented siltstone was encountered (Otay Formation). From approximately 36.4 rn deep 
(elev. 130.9 m) to the maximum depth of boring B-3-03, at 39.6 m deep (elev. 127.7 m) a 
moderately weathered, hard, well cemented sandstone was encountered (Otay Formation). 

In boring B-1-03, drilled at the Abutment 2 right location, fiom the ground surface to 
approximately 0.9 m deep (elev. 163.8 m), a poorly graded sand with silt and clay was 
encountered. From 0.9 m deep (elev. 163.8 m) to approximately 18.4 m deep (elev. 146.3 rn) an 

"Calfruns inproves ntobility across California" 



MR. MAJ'ID MADANI 
March 17,2004 
Page 3 

Airway Road UCIAinvay Road Ramp 
11-091821 

Br. #57- 1 148 L/R 
Br. #57-1148s 

intensely to moderately weathered, moderately soft to hard, weakly to well cemented sandstone 
was encountered. This is considered to be part of the Otay Formation. From approximately 18.4 
m deep (elev. 146.3 m) to the maximum depth of boring B-1-03, at 36.7 m deep (elev. 128.0 m) 
interbedded layers of moderately hard to hard, moderately well cemented to well cemented 
siltstones, sandstones, and claystones were encountered (Otay Formation). 

For more specific soils and rock data, from the 2003 foundation investigation, refer to the Log 
of Test Borings. 

Ground Water 

A piezometer was placed in boring B-1-03, after completion of drilling. Ground water was 
encountered at elev. 158.2 m, when measured on January 13,2004. Borings B-2-03 through B- 
4-03 were immediately backfilled after completion of drilling operations, therefore no attempt 
was made to measure ground water in those borings. Ground water levels indicated in this 
report reflect the measured ground water level in the borehole on the specified dates. Ground 
water elevations are subject to seasonal fluctuations and will be encountered at higher or lower 
elevations depending on conditions at time of construction. 

Scour Potential 

Scour is not considered to be an issue at this bridge site. 

Corrosion 

Corrosion test results far some soil samples collected from borings B-1-03 and B-2-03 are 
shown below in Table 1. Based on current Caltrans standards, the site is not considered 
corrosive. 

concentration is greater ihan or equal to 500 ppm, sulfate concentration is greater than or equal to 2000 ppm, or t h e p ~  is 5.5 or less. 

"Cal~rans improves n~obiliy across Calgornia " 

Boring B-1-03 
(Elev. 139.7 m) 
Boring B-2-03 
(Elev. 161.9 rn) 
Boring B-2-03 
(Elev. 153.3 rn) 
Boring B-2-03 
(Elev. 149.7 m) 
Boring B-2-03 
(Elev. 144.8 m) 
Boring B-2-03 
(Elev. 138.7 m) 

Note: Caltrans currentlv considers a site to be corrosive to foundation elements if one or more of the following conditions exist: Chloride 
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Fault and Seismic Data 

The structure site may potentially be subject to strong ground motions b r n  nearby earthquake 
sources during the design life of the new structure. The Office of Geotechnical Design-South I1 
has provided Final Seismic Design Recommendations for the site in the memorandum dated 
January 8, 2004. The controlling fault for the site is the Newport-Inglewood-Rose CanyonJE 
Fault (NIE) with a maximum credible earthquake Mw=7.0 located approximately 11.8 
kilometers from the site. The corresponding Peak Bedrock Acceleration is estimated to be 0.4g. 

Liquefaction Potential 

Final Seismic Design Recommendations, dated January 8, 2004, state that the potential for 
liquefaction at this site is considered-negligible. 

Foundation Recommendations 

The following recommendations are for the proposed Airway Road UC (Br. #57-1148 WR), the 
associated center retaining walls, between the left and right bridges, and the adjacent Airway 
Road Ramp (Br. #57-1I48S), as shown on the General PIans dated February 27, 2004, and 
February 17, 2004, respectively. Recommendations for the proposed Abutments I and 2, left 
and right side retaining walls, for each of the three structures, will be provided in an addendum 
when design information is available. 

Spread footings are recommended to be used at all support locations of the Airway Road 
bridges (Br. #57-1148L/R and S), and the center retaining walls, between the left and right 
bridges. The proposed bottom of footing elevations, for Abutments 1 and 2 of all the proposed 
structures, will locate the footings on native formational material (Otay Formation). The 
recommendations for Gross Allowable Soil Bearing Pressures are listed in Tables 2 and 3, 
below. 

Table 2 

Support Location 

"Calrrans improves mobili?y across Cal~ornia " 
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Table 2 (Continued) 
Abutments 1 and 2 Spread Footing Data (Br. #57-1148 L/R) 

I Recommended Soil Bearing Pressures I. 
Support Location Minimum Footing Bottom of Footing I Width I Elevation 

Table 3 
Abutments 1 and 2 Spread Footing Data (Br. #57-11485) 

t I I I t 

ASD ' LFD' I 
Abutment 2 

Left Bridge, Left Side 
Abutment 2 

Left Bridg+ Right Side 
Abutment 2 

Center Retaining Wid1 

Abutment 2 
Right Bridge, Left Side 

Abutment 2 
Right Bridge, Right Side, 

I I I I Recommended Soil Bearing Prcssurcs I 

Notes: 1) Allowable Stress Design (ASD). The Maximum Contact Pressure, (qmx), is not to exceed the recommended Gross Allowable 

rlotes: 1) Allowable Stress Design (ASD). The Maximum Contact Pressure, (q-), is not to exceed the recommended Gross Allowable 
Soil Bearing Pressure, (qd). The Ultimate Soil Bearing Capacity, (q,,t,), will equal or exctcd 3 times the recommended Gross 
Allowable Soil Bearing Pressure (%I)- 
2) Load Factor Design, 031)). The Maximum Contact Pressure, (q,& divi&d by the Strength Reduction Factor, (+), is not to 
exceed the recommended Ultimate Soil Bearing Pnssure, (qUhZ). The Ultimate Soil Bearing Capacity, (g$, will equal or cxcad the 
recommended Ultimate Soil Bearing Pressure, (q,,*). 

490 m 

(16.1 ft.) 
4.90 m 

(16.1 fi.) 

4.90 m 

(16.1 R) 
430 m 

(13.8 ft.) 
4.20 m 

(13.8 ft.) 

Sbil ~ e a r i n e  Pressure, (&I).' The-ultimate Soil Bearing Capacity, (&$, will equal or exceed 3 times the recommended Gross 
Allowable Soil Bearing Pressure (q,)~). 
2) Load Factor Design, (LFD). The Maximum Contact Pressure, (q,), divided by the Strength Reduction Factor, (+), is not to 
exceed the recommended Ultimate Soil Bearing Pressure, (q,,,,'). The Ultimate Soil Bearing Capacity, (q,,,), will equal or exceed the 
recommended Ultimate Soil Bearing Pressure, (q,,*). 

The recommended Gross Allowable Soil Bearing Pressures provided in Table 2 and 3, above, 
are based upon the following design criteria: 

160.75 m 
(527.4 A.) 
160.45 m 

(526.4 ft.) 
160.45 m 
(526.4 ft.) 

160.45 m 
(526.4 A.) 
160.15 m 
(525.4 R) 

1) All abutment and the center retaining wall footings have the minimum footing widths as 
listed in Tables 2 and 3.  

"Galtrans improves mobilily ucrcxu Caifornia " 

Gross Allowable Soil Bearing 
Pressure (q,") 

287 kPa 
(6.0 ksf) 
287 kPa 
(6.0 ksf) 
287 W a  
(6.0 ksf) 
287 kPa 
(6.0 ksl) 
287 kPa 
(6.0 ks9 

Ultimate Soil B 9 n g  
Pressure ( q ~  ) 

NI'A 

NiA 

NIA 

NiA 

NIA 
I 
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2) All abutment and the center retaining wall footings are to be constructed at or below the 
recommended elevations as listed in Tables 2 and 3. 

If any of the above minimum footing widths are reduced, or bottom of footing elevations 
raised, the Office of Geotechnical Design-South II, Branch B, is to be contacted for 
reevaluation. 

General Notes: 

1. All support locations are to be plotted in plan view on the Log of Test Borings as stated in 
"Memo to Designers" 4-2. The plotting of support locations should be made prior to 
requesting a frnal foundation review. 

Construction Considerations: 

. At all abutment support locations, concrete for the structure and the center retaining wall 
support footings shall be placed neat against the undisturbed formational material at the 
bottom of the footing excavations. Should the bottom of the footing excavations be 
disturbed, then the bottom of the footing excavations shall be extended down at 0.15-meter 
intervals until undisturbed formational material is observed and approved by the Engineer. 
The subexcavated material is to be replaced with lean concrete. The disturbed native 
material is not to be recompacted. 

2. All abutment and center retaining wall support excavations are to be inspected and approved 
by a representative of the Office of Geotechnical Design-South 11, Branch B, prior to 
placing any steel or'concrete for the support footings in the excavations. The required 
inspection is to verify that the concrete for the support footings is being placed on top of the 
formational material. Once the abutment and center retaining wall footing excavations have 
been completed to the specified elevations, the contractor is to allow the Office of 
Geotechnical Design-South JI, Branch B, five (5) working days to perform the inspection. 
The structures representative is to provide the Office of Geotechnical Design-South 11, 
Branch B, a one-week notification prior to beginning the five-day contractor waiting period. - .  - . - 

The recommendations contained in this report are based on specific project information 
regarding structure type, location, and design loads that have been provided by the Office of 
Bridge Design-South. If any conceptual changes are made during final project design, the 
Office of Geotechnical Design-South 11, Design Branch B should review those changes to 
determine if these foundation recommendations are still applicable. Any questions regarding the 
above recommendations should be directed to the attention of Erich Neupert, (916) 227-4565 
(CALNET 498-4565), or Mark DeSalvatore, (916) 227-5391 (CALNET 498-5391), at the 
Office of Geotechnical Design-South 11, Branch B. 

"CU/~DN improves mobilily across Ca/fornia" 
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Prepared by: 

Erich Neupert 
Engineering Geologist 
Office of Geotechnical Design-South I1 
Design Branch B 

cc: RE. Pending File 
John Stayton - Specs & Estimates (4) 
Dave Pajouhesh - PCE 
Randy Sanchez - District I 1 (Project Managa) 
Chuck Davis - Diskict 1 I (Design Manager) 
Abbes Abghari - OGDS-I1 
Fvoject File-North 
Project File-South 

Airway Road UCIAirway Road Rarnp 
11-091821 

Br. #57-1148 L/R 
Br. #57-1148s 

Supervised by: 
/ / 

Date: 3/n/ot/ 

Mark DeSalvatore, R.C.E., 039499 
Senior Materials & Research Engineer 
Office of Geotechnical Design-South Il 
Design Branch B 

"Cultram improves mobility across Cal~ornia " 
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Appendix D.4 

Geotechnical Design Report, 1 1 -SD-905, KP 9.211 8.0, 1 1-091 82 1, prepared by Caltrans, 
dated September 14,2005. 
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) Note: For MSE wall structure backfill material; minimum resisitivity must be 1500 ohm-cm or 
.greater, pH must be between 55 and 1 0.0, chloride content must not be greater than 500 ppm, 
and sulfate content must not be greakr than 2000 ppm 
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CALFP Ver. 1.1 

Unit System = E 

Title: SR125lSR905 Connector 
Traffic Index (TI) = 05.0 
RValue of Subgrade (Native Soil) = 15 
Required GE = 0001.36 ft 

Base Type = ABClass 2 

Base Gravel Factor = 0001 .I0 
Base RValue = 0078.00 
0.00327'1*(100-RVALUE) = 0000.35 A 
Base MAX. depth = 0002.00 A 
Base MIN. depth = 0000.35 A 

Depth GF GE 
( ft  (ft) 

. ..  
00.10 02.54 00.25 
00.20 02.54 00.51 
00.30 02.54 00.76 
00.40 02.54 01.02 
00.50 02.54 01.27 
00.60 02.64 01.58 

Depth GF 
(A) 

00.15 02.54 
00.25 02.54 
00.35 02.54 
00.45 02.54 
00.55 02.56 
00.65 02.71 

HMA Safety Factor (GE) = 0000.20 ft 
HMA Ultimate Depth = 0000.65 A 
(HMA MAX. Depth shown in Table) 

HMA MIN. Depth (hm Base) = 0000.20 A 

HMA MIN. Depth (selected) = 0000.20 A 

Note: Positive Residual GE indicates over-design. 
Note: Negative Safety Factor in Base 
--------------------------------------------------------------------------------------- 

HMA TPB T-Base B-Base Subbase Res-GE Cost HMA-GF 
f t f t f t f t f t  ft $If2 



Unit System = E 

Title: SR125lSR905 Connector 
Traffic Index (TI) = 05.5 
RValue of Subgrade (Native Soil) = 15 
Required GE = 0001 .SO A 

Base Type = AB-Class 2 

Base Gravel Factor = 0001 .I0 
Base RValue = 0078.00 
0.0032*TI*(100-R.VALUE) = 0000.39 A 
Base MAX. depth = 0002.00 ft 
Base MIN. depth = 0000.35 A 

Depth GF GE 
(fi) (A) 

Depth GF GE 
(A) (A) 

HMA Safety Factor (GE) = 0000.20 A 
HMA Ultimate Depth = 0000.75 A 
(HMA MAX. Depth shown in Table) 

HMA MIN. Depth (hm Base) = 0000.20 A 

HMA MIN. Depth (selected) = 0000.20 A 

Note: Positive Residual GE indicates over-design. 
Note: Negative Safety Factor in Base 

HMA TPB T-Base B-Base Subbase Res-GE Cost HMA-GF 
A A A A A A $If2 



CALFP Ver. 1.1 

Unit System = E 

Title: SR125lSR905 Connector 
Traffic Index (TI) = 06.0 
R.Value of Subgrade (Native Soil) = 15 
Required GE = 0001.63 A 

Base Type = AB-Class 2 

Base Gravel Factor = 0001.10 
Base R.Value = 0078.00 
0.0032TI*(100-R.VALUE) = 0000.42 ft 
Base MAX. depth = 0002.00 A 
Base MIN. depth = 0000.35 A 

Depth GF GE 
(9 (fi) 

00.10 02.31 00.23 
00.20 02.31 00.46 
00.30 02.31 00.69 
00.40 02.31 00.92 
00.50 02.31 01.16 
00.60 02.41 01.45 
00.70 02.54 01.78 
00.80 02.65 02.12 

Depth GF 
(fi) 

00.15 02.31 
00.25 02.31 
00.35 02.31 
00.45 02.31 
00.55 02.34 
00.65 02.48 
00.75 02.60 
00.85 02.71 

HMA Safety Factor (GE) = 0000.20 A . 
HMA Ultimate Depth = 0000.80 A 
(HMA MAX. Depth shown in Table) 

HMA MIN. Depth (hm Base) = 0000.20 A 

HMA MIN. Depth (selected) = 0000.20 A 

Note: Positive Residual GE indicates over-design. 
Note: Negative Safety Factor in Base 

HMA TPB T-Base B-Base Subbase Res-GE Cost HMA-GF 
A A A A A  A $ 1 6  



c m  va. 1.1 

Unit System = E 

Title: SR125lSR905 Connector 
Traffic Index (TI) = 06.5 
R.Value of Subgrade (Native Soil) = 15 
Required GE = 0001.77 ft 

Base Type = AB-Class 2 

Base Gravel Factor = 0001 .I0 
Base RValue = 0078.00 
0.0032W*(100-R.VALUE) = 0000.46 A 
Base MAX. depth = 0002.00 A 
Base MM. depth = 0000.35 A 

Depth GF GE 
(ft) (ft) 

00.10 02.22 00.22 
00.20 02.22 00.44 
00.30 02.22 00.67 
00.40 02.22 00.89 
00.50 02.22 01.11 
00.60 02.32 01.39 
00.70 02.44 01.71 
00.80 02.55 02.04 

Depth GF GE 
(ft) (ft) 

00.15 02.22 00.33 
00.25 02.22 00.56 
00.35 02.22 00.78 
00.45 0222 01.00 
00.55 02.25 01.24 
00.65 02.38 01.55 
00.75 02.49 01.87 
00.85 02.60 02.21 

HMA Safety Factor (GE) = 0000.20 ft 
HMA Ultimate Depth = 0000.85 ft 
(HMA MAX. Depth shown in Table) 

HMA MIN. Depth (finm Base) = 0000.20 ft 

HMA MM. Depth (selected) = 0000.20 ft 

Note: Positive Residual GE indicates over-design. 
Note: Negative Safety Factor in Base 

HMA TPB T-Base B-Base Subbase Res-GE Cost HMA-GF 
f t f t f t f t f i  fi $If2 



CALFP Ver. I .  1 

Unit System = E 

Title: SR1251SR905 Connector 
Traffic Index (TI) = 07.0 
R.Value of Subgrade (Native Soil) = 15 
Required GE = 000 1.90 A 

Base Type = AB-Class 2 

Base Gravel Factor = 0001.10 
Base R.Value = 0078.00 
0.0032'7'I*(100-R.VALUE) = 0000.49 A 
Base MAX. depth = 0002.00 ft 
Base MIN. depth = 0000.35 A 

Depth GF GE 
(ft) (ft) 

00.10 02.14 00.21 
00.20 02.14 00.43 
00.30 02.14 00.64 
00.40 02.14 00.86 
00.50 02.14 01.07 
00.60 02.23 01.34 
00.70 02.35 01.65 
00.80 02.46 01.97 
00.90 02.55 02.30 

Depth GF GE 
(fi) (fi) 

00.15 02.14 00.32 
00.25 02.14 00.54 
00.35 02.14 00.75 
00.45 02.14 00.96 
00.55 02.17 01.19 
00.65 02.29 01.49 
00.75 02.40 01.80 
00.85 02.51 02.13 
00.95 02.60 02.47 

HMA Safety Factor (GE) - 0000.20 A 
HMA Ultimate Depth = 0000.95 ft 
(HMA MAX. Depth shown in Table) 

HMA MIN. Depth (from Base) = 0000.20 A 

HMA MIN. Depth (selected) = 0000.20 fi 

Note: Positive Residual GE indicates over-design. 
Note: Negative Safety Factor in Base 

HMA TPB T-Base B - ~ i s e  Subbase Res-GE Cost HMA-GF 
A ft A ft A A s t y 2  



CALFP Ver. 1 -1 

Unit System = E 

Title: SR125lSR905 Connector ' 

Traffic lndex (TI) = 07.5 
R.Value of Subgrade (Native Soil) = 15 
Required GE = 0002.04 A 

Base Type = AB-Class 2 

Base Gravel Factor = 0001.10 
Base RValue = 0078.00 
0.0032TI*(100-R.VALUE) = 0000.53 ft 
Base MAX. depth = 0002.00 A 
Base MIN. depth = 0000.35 A 

Depth GF GE 
(ft) (ft) 

Depth GF GE 
(ft) (ft) 

HMA Safety Factor (GE) = 0000.20 A 
HMA Ultimate Depth = 0001 .OO fl 
(HMA MAX. Depth shown in Table) 

HMA MRJ. Depth (from Base) = 0000.20 A 

HMA MM. Depth (selected) = 0000.20 ft 

Note: Positive Residual GE indicates over-design. 
Note: Negative Safety Factor in Base 

HMA TPB T-Base B-Base Subbase Res-GE Cost HMA-GF 
A A A A A  fi $If2 

***** FINISH * 



CALFP Ver. 1.1 

Unit System = E 

Title: SR125lSR05 Comector 
Traffic Index (TI) = 08.0 
RValue of Subgrade (Native Soil) = 15 
Required GE = 0002.18 ft 

Base Type = AB-Class 2 

Base Gravel Factor = 000 1.10 
Base R.Value = 0078.00 
0.0032*TIn(100-R.VALUE) = 0000.56 ft 
Base MAX. depth = 0002.00 A 
Base MIN. depth = 0000.35 A 

Depth GF GE 
(A) (A) 

Depth GF GE 
(A) (ft) 

00.10 02.00 00.20 00.15 02.00 
00.20 02.00 00.40 00.25 02.00 
00.30 02.00 00.60 00.35 02.00 
00.40 02.00 00.80 00.45 02.00 
00.50 02.00 01.00 00.55 02.03 
00.60 02.09 01.25 00.65 02.14 
00.70 02.20 01.54 00.75 02.25 
00.80 02.30 01.84 00.85 02.34 
00.90 02.39 02.15 00.95 02.43 
01.00 02.47 02.47 01.05 02.52 
01.10 02.55 02.81 01.15 02.59 

HMA Safety Factor (GE) = 0000.20 A 
HMA Ultimate Depth = 0001.10 A 
(HMA MAX. Depth shown in Table) 

HMA MIN. Depth (from Base) = 0000.20 ft  

HMA MIN. Depth (selected) = 0000.20 fl 

Note: Positive Residual GE indicates over-design. 
Note: Negative Safety Factor in Base 

HMA TPB T-Base B-Base Subbase Res-GE Cost HMA-GF 
n f i f t f t f i  ft s l y 2  



CALFF' Ver. 1.1 

Unit System = E 

Title: SR125lSR905 Connector 
Traffic Index (TI) = 08.5 
R.Value of Subgrade (Native Soil) = 15 
Required GE = 0002.31 A 

Base Type = AB-Class 2 

Base Gravel Factor = 0001.10 
Base R.Value = 0078.00 
0.003211*(100-R.VALUE) = 0000.60 ft 
Base MAX. depth = 0002.00 A 
Base MIN. depth = 0000.35 A 

Depth GF GE 
(A) (A) 

Depth GF GE 
(A) (A) 

HMA Safety Factor (GE) = 0000.20 A 
HMA Ultimate Depth =0001.15A 
(HMA MAX. Depth shown in Table) 

HMA MM. Depth (from Base) = 0000.20 A 

HMA MJN. Depth (selected) = 0000.20 A 

Note: Positive Residual GE indicates over-design. 
Note: Negative Safety Factor in Base 

HMA TPB T-Base B-Base Subbase Res-GE Cost HMA-GF 
f t f i f t f i f l  A $/yA2 



CALFP Ver. I .  1 

Unit System = E 

Title: SR125lSR905 Connector 
Traffic Index (TI) = 09.0 
R.Value of Subgrade (Native Soil) = 15 
Required GE = 0002.45 A 

Base Type = AB-Class 2 

Base Gravel Factor = 000 1.10 
Base R.Value = 0078.00 
0.0032Tl*(100-R.VALUE) = 0000.63 A 
Base MAX. depth = 0002.00 A 
Base MIN. depth = 0000.35 A 

Depth GF GE 
(A) (A) 

Depth GF GE 
(fi) (A) 

HMA Safety Factor (GE) = 0000.20 A 
HMA Ultimate Depth = 0001.25 A 
(HMA MAX. Depth shown in Table) 

HMA MM. Depth (from Base) = 0000.20 ft 

HMA MIN. Depth (selected) = 0000.20 A 

Note: Positive Residual GE indicates over-design. 
Note: Negative Safety Factor in Base 

HMA TPB 7-Base B-Base Subbase Res-GE Cost HMA-GF 
A A ft ft ft tt $lyA2 

00.45 00.00 01.45 00.00 00.00 -00.00 0000.00 01.89 
00.50 00.00 01.35 00.00 00.00 -0002 0000.00 01.89 
00.55 00.00 01.25 00.00 00.00 -00.02 0000.00 01.91 
00.60 00.00 01.15 00.00 00.00 -00.00 0000.00 01.97 
00.65 00.00 01.05 00.00 00.00 00.02 0000.00 02.02 
00.70 00.00 00.90 00.00 00.00 -00.01 0000.00 0207 
00.75 00.00 00.80 00.00 00.00 00.02 0000.00 02.12 
00.80 00.00 00.65 00.00 00.00 00.00 0000.00 02.17 
00.85 00.00 00.50 00.00 00.00 -00.02 0000.00 02.21 
00.90 00.00 00.40 00.00 00.00 00.02 0000.00 02.25 
00.95 00.00 00.35 00.00 00.00 00.11 0000.00 02.29 
01.00 00.00 00.35 00.00 00.00 00.27 0000.00 02.33 
01.05 00.00 00.35 00.00 00.00 00.43 0000.00 02.37 



CALFP Ver. 1.1 

Unit System = E 

Title: SR125lSR905 Connector 
Traffic Index (TI) = 09.5 
R.Value of Subgrade (Native Soil) = 15 
Required GE = 0002.58 A 

Base Type = AB-Class 2 

Base Gravel Factor = 0001.10 
Base R.Value = 0078.00 
0.0032r11*(1OO-R.VALUE) = 0000.67 fl 
Base MAX. depth = 0002.00 A 
Base MIN. depth = 0000.35 ft 

Depth GF GE Depth GF GE 
(A) (A) (fi) (fi) 

00.10 01.84 00.18 00.15 01.84 00.28 
00.20 01.84 00.37 00.25 01.84 00.46 
00.30 01.84 00.55 00.35 01.84 00.64 
00.40 01.84 00.74 00.45 01.84 00.83 
00.50 01.84 00.92 00.55 01.86 01.02 
00.60 01.92 01.15 00.65 01.97 01.28 
00.70 02.02 01.41 00.75 02.06 01.55 
00.80 02.1 1 01.69 00.85 02.15 01.83 
00.90 02.19 01.97 00.95 02.23 02.12 
01.00 02.27 02.27 01.05 02.31 02.43 
01.10 02.34 02.57 01.15 02.38 02.74 
01.20 02.41 02.89 01.25 02.45 03.06 
01.30 02.48 03.22 01.35 02.51 03.39 

HMA Safety Factor (GE) = 0000.20 A 
HMA Ultimate Depth =0001.30 A 
(HMA MAX. Depth shown in Table) 

HMA MIN. Depth (hm Base) = 0000.20 ft  

HMA MM. Depth (selected) = 0000.20 A 

Note: Positive Residual GE indicates over-design. 
Note: Negative Safety Factor in Base 

HMA TPB T-Base B-Base Subbase Res-GE Cost HMA-GF 
f t f t f t f t f t  A $/yA2 

00.50 00.00 01.50 00.00 00.00 -00.01 0000.00 01.84 
00.55 00.00 01.40 00.00 00.00 -00.02 0000.00 01.86 
00.60 00.00 01.30 00.00 00.00 -00.00 0000.00 01.92 
00.65 00.00 01.20 00.00 00.00 00.02 0000.00 01.97 
00.70 00.00 01.05 00.00 00.00 -00.01 0000.00 02.02 
00.75 00.00 00.95 00.00 00.00 00.01 0000.00 02.06 
00.80 00.00 00.80 00.00 00.00 -00.02 0000.00 02.1 1 
00.85 00.00 00.70 00.00 00.00 00.01 0000.00 02.15 
00.90 00.00 00.55 00.00 00.00 -00.01 0000.00 02.19 
00.95 00.00 00.40 00.00 00.00 -00.03 0000.00 02.23 
01.00 00.00 00.35 00.00 00.00 00.07 0000.00 02.27 
01.05 00.00 00.35 00.00 00.00 00.23 0000.00 02.31 
01.10 00.00 00.35 00.00 00.00 00.38 0000.00 02.34 



CALFP ver. 1.1 

Unit System = E 

Title: SR1251SR905 Connecotr 
Traffic Index (TI) = 10.0 
R.Value of Subgrade (Native Soil) = 15 
Required GE = 0002.72 ft 

Base Type = AB-Class 2 

Base Gravel Factor = 0001.10 
Base R.Value = 0078.00 
0.0032XTI*(lOO-R.VALUE) = 0000.70 ft 
Base MAX. depth = 0002.00 A 
Base MIN. depth = 0000.35 ft 

Depth GF GE 
(ft) (fi) 

Depth GF GE 
(ft) (ft) 

HMA Safety Factor (GE) = 0000.20 A 
HMA Ultimate Depth = 0001.35 A 
(HMA MAX. Depth shown in Table) 

HMA MIN. Depth (fiom Base) = 0000.20 ft 

HMA MN. Depth (selected) = 0000.20 ft 

Note: Positive Residual GE indicates over-design. 
Note: Negative Safety Factor in Base 

HMA TPB T-Base B-Base Subbase Res-GE Cost HMA-GF 
f i f i f t f i f t  ft $/yA2 

00.50 00.00 01.65 00.00 00.00 -00.01 0000.00 01.79 
00.55 00.00 01.55 00.00 00.00 -00.02 0000.00 01.81 
00.60 00.00 01.45 00.00 00.00 -00.00 0000.00 01.87 
00.65 00.00 01.35 00.00 00.00 00.01 0000.00 01.92 
00.70 00.00 01.20 00.00 00.00 -00.02 0000.00 01.97 
00.75 00.00 01.10 00.00 00.00 -00.00 0000.00 02.01 
00.80 00.00 01.00 00.00 00.00 00.02 0000.00 02.05 
00.85 00.00 00.85 00.00 00.00 00.00 0000.00 02.10 
00.90 00.00 00.70 00.00 00.00 -00.02 0000.00 02.14 
00.95 00.00 00.60 00.00 00.00 00.01 0000.00 02.18 
01.00 00.00 00.45 00.00 00.00 -00.01 0000.00 02.21 
01.05 00.00 00.35 00.00 00.00 00.03 0000.00 02.25 
01.10 00.00 00.35 00.00 00.00 00.18 0000.00 02.29 



CALFP Ver. 1.1 

Unit System = E 

Title: SR125ISR905 Connector 
Traffic Index (TI) = 10.5 
R.Value of Subgrade (Native Soil) = 15 
Required GE = 0002.86 A 

Base Type = AB-Class 2 

Base Gravel Factor = 000 1.10 
Base RValue = 0078.00 
0.0032*T1*(100-R.VALUE) = 0000.74 ft 
Base MAX. depth = 0002.00 ft  
Base MM. depth = 0000.35 ft 

Depth GF GE 
(ft) (ft) 

Depth GF GE 
(A) (A) 

HMA Safety Factor (GE) = 0000.20 A 
HMA Ultimate Depth = 0001.45 ti 
(HMA MAX. Depth shown in Table) 

HMA MIN. Depth (from Base) = 0000.20 ft 

HMA MTN. Depth (selected) = 0000.20 A 

Note: Positive Residual GE indicates over-design. 
Note: Negative Safety Factor in Base 

HMA TPB T-Base B-Base Subbase Res-GE Cost HMA-GF 
f i f i A f t f i  fi $/yA2 

........................................................................................................... 
00.55 00.00 01.70 00.00 00.00 -00.01 0000.00 01.77 
00.60 00.00 01.60 00.00 00.00 -00.00 0000.00 01.82 
00.65 00.00 01.50 00.00 00.00 00.01 0000.00 01.87 
00.70 00.00 01.35 00.00 00.00 -00.03 0000.00 01.92 
00.75 00.00 01.25 00.00 00.00 -00.01 0000.00 01.96 
00.80 00.00 01.15 00.00 00.00 00.02 0000.00 02.01 
00.85 00.00 01.00 00.00 00.00 -00.01 0000.00 02.05 
00.90 00.00 00.90 00.00 00.00 00.02 0000.00 02.09 
00.95 00.00 00.75 00.00 00.00 -00.02 0000.00 02.12 
01.00 00.00 00.65 00.00 00.00 00.02 0000.00 02.16 
01.05 00.00 00.50 00.00 00.00 00.00 0000.00 02.20 
01.10 00.00 00.35 00.00 00.00 -00.02 0000.00 02.23 
01.15 00.00 00.35 00.00 00.00 00.13 0000.00 02.26 



CALFP Ver. 1.1 

Unit System = E 

Title: SR125/SR905 Connector 
Trafic Index (TI) = 1 1 .O 
R.Value of Subgrade (Native Soil) = 15 
Required GE = 0002.99 fl 

Base Type = AB-Class 2 

Base Gravel Factor = 0001.10 
Base RValue = 0078.00 
0.0032*TI*(I 00-R.VALUE) = 0000.77 ft 
Base MAX. depth = 0002.00 ft 
Base MM. depth = 0000.35 A 

Depth GF GE Depth GF GE 
(ft) (A) (A) (A) 

00.10 01.71 00.17 00.15 01.71 
00.20 01.71 00.34 0025 01.71 
00.30 01.71 00.51 00.35 01.71 
00.40 01.71 00.68 00.45 01.71 
00.50 01.71 00.86 00.55 01.73 
00.60 01.78 01.07 00.65 01.83 
00.70 01.87 01.31 00.75 01.92 
00.80 01.96 01.57 00.85 02.00 
00.90 02.04 01.84 00.95 02.07 
01.00 02.11 02.11 01.05 02.15 
01.10 02.18 02.40 01.15 02.21 
01.20 02.24 02.69 01.25 02.27 
01.30 02.30 02.99 01.35 02.33 
01.40 02.36 03.30 01.45 02.39 
01.50 02.42 03.63 01.55 02.44 

HMA Safety Factor (GE) = 0000.20 A 
HMA Ultimate Depth = 0001 .SO A 
(HMA MAX. Depth shown in Table) 

HMA MM. Depth (from Base) = 0000.20 A 

HMA MIN. Depth (selected) = 0000.20 A 

Note: Positive Residual GE indicates over-design. 
Note: Negative Safety Factor in Base 

--------*--------------------------------------------------------------------------------------- 

HMA TPB T-Base B-Base Subbase Res-GE Cost HMA-GF 
A A i i t t A A ~ ~ 2  

----------------------------------------------------------------------------------------- 
00.55 00.00 01.85 00.00 00.00 -00.01 0000.00 01.73 
00.60 00.00 01.75 00.00 00.00 00.00 0000.00 01.78 
00.65 00.00 01.65 00.00 00.00 00.01 0000.00 01.83 
00.70 00.00 01.55 00.00 00.00 00.02 0000.00 01.87 
00.75 00.00 01.40 00.00 00.00 -00.01 0000.00 01.92 
00.80 00.00 01.30 00.00 00.00 00.01 0000.00 01.96 
00.85 00.00 01.15 00.00 00.00 -00.03 0000.00 02.00 
00.90 00.00 01.05 00.00 00.00 -00.00 0000.00 02.04 
00.95 00.00 00.95 00.00 00.00 00.02 0000.00 02.07 
01.00 00.00 00.80 00.00 00.00 -00.00 0000.00 02.11 
01.05 00.00 00.65 00.00 00.00 -00.02 0000.00 02.15 
01.10 00.00 00.55 00.00 00.00 00.01 0000.00 02.18 
01.15 00.00 00.40 00.00 00.00 -00.01 0000.00 02.21 



CALFP Vn. 1.1 

Unit System = E 

Title: SR125lSR905 Connector 
Traffic Index (TI) = 1 1.5 
RValue of Subgrade (Native Soil) = 15 
Required GE = 0003.1 3 A 

Base Type = ABClass 2 

Base Gravel Factor = 0001.10 
Base RValue = 0078.00 
0.0032*T1*(100-R.VALUE) = 0000.81 ft  
Base MAX. depth = 0002.00 ft 
Base MIN. depth = 0000.35 A 

Depth GF GE 
(fi) (ft) 

Depth GF GE 
(ft) (ft) 

HMA Safety Factor (GE) = 0000.20 A 
HMA Ultimate Depth = 0001.60 ft 
(HMA MAX. Depth shown in Table) 

HMA MM. Depth (from Base) = 0000.20 A 

HMA MM. Depth (selected) = 0000.20 A 

Note: Positive Residual GE indicates over-design. 
Note: Negative Safety Factor in Base 
............................................................................................... 

H M A  
A 

------- -, 
00.60 
00.65 
00.70 
00.75 
00.80 
00.85 
00.90 
00.95 
01 .oo 
01.05 
01.10 
01.15 
01.20 

TPB T-Base B-Base Subbase Res-GE Cost HMA-GF 
A A f t f t  A S/yA2 

--------------------------------------------------------------------------------- 
00.00 01.90 00.00 00.00 00.01 0000.00 01.74 
00.00 01.80 00.00 00.00 00.02 0000.00 01.79 
00.00 01.70 00.00 00.00 00.02 0000.00 01.83 
00.00 01.55 00.00 00.00 -00.01 0000.00 01.88 
00.00 01.45 00.00 00.00 00.00 0000.00 01.92 
00.00 01.35 00.00 00.00 00.02 0000.00 01.96 
00.00 01.20 00.00 00.00- -00.02 0000.00 01.99 
00.00 01.10 00.00 00.00 00.01 0000.00 02.03 
00.00 00.95 00.00 00.00 -00.02 0000.00 02.06 
00.00 00.85 00.00 00.00 00.01 0000.00 02.10 
00.00 00.70 00.00 00.00 -00.01 0000.00 02.13 
00.00 00.60 00.00 00.00 00.02 0000.00 02.16 
00.00 00.45 00.00 00.00 -00.00 0000.00 02.19 



CALFP Ver. 1.1 

Unit System = E 

Title: SR125lSR905 Connector 
Traffic Index (TI) = 12.0 
R.Value of Subgrade (Native Soil) = 15 
Required GE = 0003.26 A 

Base Type = AB-Class 2 

Base Gravel Factor = 0001.10 
Base RValue = 0078.00 
0.0032*TI*(lOO-RVALUE) = 0000.84 A 
Base MAX. depth = 0002.00 A 
Base Mm. depth = 0000.35 A 

Depth GF GE Depth GF GE 
(fi) (A) (A) (A) 

HMA Safety Factor (GE) = 0000.20 A 
HMA Ultimate Depth = 0001.65 A 
(HMA MAX. Depth shown in Table) 

HMA MIN. Depth (from Base) = 0000.20 ft 

HMA MIN. Depth (selected) = 0000.20 A 

Note: Positive Residual GE indicates over-design. 
Note: Negative Safety Factor in Base 
----------------------------------------------------------------------------------------- 

HMA TPB T-Base BBase Subbase Res-GE Cost HMA-GF 
f t f i f i f t f t  A  SIP2 

------------------------------------------------------------------------------------------ 
00.60 00.00 02.00 00.00 00.00 -00.04 0000.00 01.70 
00.65 00.00 01.95 00.00 00.00 00.02 0000.00 01.75 
00.70 00.00 01.85 00.00 00.00 00.02 0000.00 01.79 
00.75 00.00 01.70 00.00 00.00 -00.01 0000.00 01.84 
00.80 00.00 01.60 00.00 00.00 00.00 0000.00 01.88 
00.85 00.00 01.50 00.00 00.00 00.01 0000.00 01.91 
00.90 00.00 01.35 00.00 00.00 -00.02 0000.00 01.95 
00.95 00.00 01.25 00.00 00.00 00.00 0000.00 01.99 
01.00 00.00 01.15 00.00 00.00 00.02 0000.00 02.02 
01.05 00.00 01.00 00.00 00.00 -00.01 0000.00 02.05 
01.10 00.00 00.90 00.00 00.00 00.03 0000.00 02.09 
01.15 00.00 00.75 00.00 00.00 -00.00 0000.00 02.12 
01.20 00.00 00.60 00.00 00.00 -00.02 0000.00 02.15 



CALFP Ver. 1.1 

Unit System = E 

Title: SR125lSR905 Connector 
Traffic Index (TI) = 12.5 
R.Value of Subgrade (Native Soil) = 15 
Required GE = 0003.40 ft 

Base Type = AB-Class 2 

Base Gravel Factor = 000 1.10 
Base RValue = 0078.00 
0.0032*TI*(1OO-RVALUE) = 0000.88 A 
Base MAX. depth = 0002.00 A 
Base M N .  depth = 0000.35 ft 

Depth GF GE 
( ft (ft) 

Depth GF GE 
(ft) (A) 

00.15 01.60 00.24 
00.25 01.60 00.40 
00.35 01.60 00.56 
00.45 01.60 00.72 
00.55 01.62 00.89 
00.65 01.72 01.12 
00.75 01.80 01.35 
00.85 01.88 01.60 
00.95 01.95 01.85 
01.05 02.01 02.11 
01.15 02.07 02.38 
01.25 02.13 02.66 
01.35 02.19 02.96 
01.45 02.24 03.25 
01.55 02.29 03.55 
01.65 02.34 03.86 
01.75 02.39 04.18 

HMA Safety Factor (GE) = 0000.20 A 
HMA Ultimate Depth = 0001.75 A 
(HMA MAX. Depth shown in Table) 

HMA MIN. Depth (from Base) = 0000.20 A 

HMA MIN. Depth (selected) = 0000.20 ft 

Note: Positive Residual GE indicates over-design. 
Note: Negative Safety Factor in Base 

HMA TPB T-Base B-Base Subbase Res-GE Cost HMA-GF 
A A f t A f t  A $/y^2 
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SR125/SR905 Connector Job No: 600158-905 

Date: February 5, 2008 

SLOPE STABILITY CALCULATIONS 
Sections B-B', C-C' and D-D' 

Proposed Fill and Cut Slopes 

Evaluate static and pseudo static slope stability of proposed embankment fill and cut- 
slopes. 

Verify proposed slopes attain a static factor of safety of 1.5 and pseudo static factor of 
safety of 1.1 for overall stability. 

Lab Tests - Direct Shear, Atterberg Limits, Hydrometer Analysis 

Stark, Choi and McCone (2005), Drained Shear Strength Parameters for Analysis of 
Landslides. 

SCEC (2002), Recommended Procedures for Implementation of DMG Special Publication 
117 Guidelines for Analyzing and Mitigating Landslide Hazards in California. 
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SR125-SR905 Connector Section B-B' North Bound Travelway Sta. 18+23 Static 
stability\section b-b'\static\b-b' north bound travelway.pl2 Run By: Usemame 2/1/2008 04:14PM 
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GSTABL7 v.2 FSmin=3.191 
Safety Factors Are Calculated By The Modified Bishop Method 



SRl25-SR905 Connector Section B-B' NB Travelway Sta. 18+23 Pseudostatic 
north bound travelway pseudostatic.pl2 Run By: Usernarne 

1 I I 

GSTABL7 v.2 FSmin=1.914 
Safety Factors Are Calculated By The Modified Bishop Method 



SR125-SR905 Connector Section C-C' South Bound Travelway Sta.198 Static 
stability\section c-clstatic\c-c' south bound travelway.pl2 Run By: Username 2/1/2008 05:OlPM 
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GSTABL7 v.2 FSmiw2.331 
Safety Factors Are Calculated By The Modified Bishop Method 



SRI 25-SR905 Connector Section C-C' SB Travelway Sta.198 Pseudostatic 

No. (kNlm3) (kNlm3) (kPa) (deg) No. 

I . '  

/ s : .  

GSTABL7 v.2 FSmin=l.377 
Safety Factors Are Calculated By The Modified Bishop Method 



GSTABL7 v.2 FSmiw2.252 
Safety Factors Are Calculated By The Simplified Janbu Method 

SRl25-SR905 Connector Section C-C' South Bound Travelway Sta.198 Static 
p:\leighton consulting\600000-600500\600158.905 sr125-sr905 connector\analysis\slope stabiliwection c-clstatic\c-c' south bound travelway block.pl2 Run By: Username 2/1/2008 05:19PM 

190 

180 

# FS 
a 2.252 
b 2.278 
c 2.290 
d 2.469 
e 2.473 

t I r 

Soil Soil Total Saturated Cohesion Friction Piez. 
Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface 

No. (kNlm3) (kNlm3) (kPa) (deg) No. 
NewFill 1 20.0 22.0 13.0 22.0 0 
Topsoil 2 18.0 20.0 10.0 11.0 0 

To 3 19.2 21.0 24.0 34.0 0 
- 

I I I I 

f 2.473 
g 2.504 
h 2.761 

' - 



SR125-SR905 Connector Section C-C' SB Travelway Sta.198 Pseudostatic 

GSTABL7 v.2 FSmiwl.269 
Safety Factors Are Calculated By The Simplified Janbu Method 

p:\leighton consulting\600000-600500\600158.905 sr125-sr905 connector\analysis\slope stability\section oclpseudostatic\c-c' south bound travelway pseudostatic block.pl2 Run By: Usemame 2/1/2008 OE 
190 

180 - 

# FS 
a 1.269 
b 1.275 
c 1.319 
d 1.326 
e 1.444 

, I I I 

f 1.451 
g 1.495 
h 1.517 
i 1.609 

.: 0 , , .  

Soil Soil Total Saturated Cohesion Friction Piez. 
Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface 

No. (kNlm3) (kNlm3) (kPa) (deg) No. 

' - 

Load Value 
Peak(A) 0.400(g) 
kh Coef. 0.150(g)< 

NewFill 1 20.0 22.0 13.0 22.0 0 
Topsoil 2 18.0 20.0 10.0 11.0 0 

To 3 19.2 21.0 24.0 34.0 0 



SR125-SR905 Connector Section D-D' Static 
stability\section d dl\static\d-d' block.pl2 Run By: Username 2/1/2008 05:49PM 

Friction Pier. 
I I I I 

- 
h 6.152' 
i 6.159) 

. 

8 

GSTABL7 v.2 FSmin=6.117 
Safety Factors Are Calculated By The Modified Bishop Method 



SRI 25-SR905 Connector Section D-D' Pseudostatic 
pseudostatic.pl2 Run By: Username 2/1/2008 05:54PM 

I I I 
Soil Soil Total Saturated Cohesion Friction Piez. Load Value 

b 3.649 

e 3.660 

GSTABL7 v.2 FSmin=3.648 
Safety Factors Are Calculated By The Modified Bishop Method 
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Recommended Procedures for lmplementafion of DMG Special Publication 11 7 
Guidelines for Analyzing and Mitigating Landslide Hazards in California 

using ball-milled samples differ from those obtained using standard ASTM techniques. Figures 
7.5e and 7.5f can be used to relate those ASTM and ball-milled index properties for use with the 
friction angle correlations in Figure 7 . 5 ~  and 7.5d. Additional information on the interpretation 
of direct shear test results for residual strength is provided in the following section. 

Figure 7.5a. Empirical Correlation Between Friction Angle of Sand and Normalized 
Standard Penetration Blow Count (Tenaghi et al., 1996) 

$,,= 17.6 + 11.0 log [(q,%) l ( ~ / p ~ ) ~ ' ~ ]  
500 (11~633, r230.640, S.D.=2.8O) 
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Figure 7.5b. Empirical Correlation Between Friction Angle of Sand and Normalized CPT 
Tip Resistance (Kulhawy and Mayne, 1990) 

June 2002, page 39 



Recommended Procedures for Implementation of DMG Special Publication 777 
Guidelines for Analyzing and Mitigating Landslide Hazards in California 

Figure 7.52. Empirical Correlation Between Drained Residual Friction Angle of Fine- 
Grained Soil and Ball-Milled Liquid Limit (Stark and McCone, 2001) 

Figure 7.5d. Empirical Correlation Between Fully Softened Friction Angle of Fine-Grained 
Soil and Ball-Milled Liquid Limit (Stark and McCone, 2001) 

June 2002, page 40 



Recommended Procedures for Implementation of DMG Special Publication 7 7  7 
Guidelines for Analyzing and Mitigating Landslide Hazards in California 

? ASTM DERIVED LL ('6) 
Q &  

Figure 7.5e. Ratio for Ball-Milled and ASTM Values of Liquid Limit (Stark and McCone, 
2001) 

CF CLAY-SIZE FRACTION 

ASTM DEFIWED CF (96) 

Figure 7.5f. Ratio of Ball-Milled and ASTM Values of Clay-Size Fraction (Stark and 
McCone, 2001) 

June 2002, page 41 



Boring Location 

Sample Depth (feet) 

15000 

12500 

10000 
% 
P 
Y 

U) 
0 

2 7500 - 
;; 
L 
m 
Q) 
C 
V) 

5000 

2500 

0 
0 2500 5000 7500 10000 12500 15000 

Vertical Stress (psf) 

Linear Strength Envelope 

Friction Angle, g',, (deg) 11 

Cohesion, c',, (ps9 200 

Legend 

-4 Envelope by Correlation 4- Envelope by Correlation 0 Linear Envelope 
(Stark, McCone, Choi, 2005) 

Composite Plot 
Residual Torsional Ring Shear and 
Residual Strength By Correlation 

Project No. 6001 58-905 
Project Name SR125/SR905 Connector 

Lei2 !-{iz~-, 



- 

- h - 
60 - 

For classification of fine- 

50 - 9- = grained fraction of 
5 coarse-arained soils 8 40-  

"A" Line 
u 
r - 30 -  
P 
0 p 2 0 -  
B 

10 - 
7 
4 .  / 

o /  t 

0 10 20 30 40 50 60 70 80 90 100 
Liquid Limit (LL) 

GR:SA:FI 
(%I 

2:24:74 

Boring 
No. 

8-14 

GRAVEL SAND 
FINE 

LL,PL,PI 

42:20:22 

Depth 
(m.1 
0-1.2 

Sample 
No. 

6-1 

Soil Type 

. (CL)s 

FINES 

-. 

SILT 

U.S. STD. SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 
3.0" 1 112" 314" 318 #4 #10 #20 #40 #60 #I00 #200 

CLAY 

100.000 10.000 1 .ooo 0.1 00 0.010 0.001 
PARTICLE - SlZE (mm) 

Sample Description: 
(CL)s, LIGHT BROWN LEAN CLAY WITH 
SAND AND TRACE GRAVEL. 

-*I 
Leig hton i 

I 

Project No.: 600158-905 

SR-125 1 905 

ATTERBERG LIMITS, PARTICLE - SlZE CURVE 
ASTM D 4318, D 422 

Rev. 08-04 



ATTERBERG LIMITS 
ASTM D 431 8 

Date: 9/28/07 Project Name: S R-125 1 905 Tested By: VROIBRM 

Project No. : 6001 58-905 Input By: VRO 

Boring No.: B-16 Checked By: JMB 

Sample No.: B-I Depth (m.) 0-1.0 

Sample Description: CL, DARK OLIVE BROWN SLIGHTLY SANDY LEAN CLAY. 

Date: 1011107 

Date: 1011107 
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SR125/SR905 Connector Job No: 600158-905 

Date: February 5, 2008 

MINIMUM THICKNESS OF METAL PIPE FOR 50 YEAR SERVICE LIFE 

Calculate minimum metal thickness for 50 year service live of metal culverts. 

Evaluate corrosion effect of most critical test results obtained by Leighton and by 
Caltrans within Connector Alignment on metal service life. 

I 

Provide guidance on minimum metal thickness based on corrosivity of soils. Abrasive 
nature of flow and cover influences are not considered. 

Lab Test - pH and Resistivity 

Caltrans, Highway Design Manual, June 2006, Figure 854.38 
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HIGHWAY DESIGN MANUAL 850-19 
. . May 1,2001 

Figure 854.3B 
Minimum Thickness of Metal Pipe 

for 50 Year Maintenance Free Service Life (2) 
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 State of California 
DEPARTMENT OF TRANSPORTATION

Business, Transportation and Housing Agency 

M e m o r a n d u m Flex your power! 
Be energy efficient! 

To: Mr. Michael Webster  
Project Design Senior 
Attention: Brooke Emery 

Date:  July 18, 2014

File:  11-SD-11/125/905-PM  VAR
EA 11-288811

EFIS 1113000167
From: DIVISION OF ENGINEERING SERVICES 

Geotechnical Services 
Office of Geotechnical Design-South 2, Branch-D 

Subject: Geotechnical Design Report for State Route 11/125/905 Northbound Connectors Project Addendum. 

Pursuant to your request, the Office of Geotechnical Design-South 2, Branch D (OGDS2) has prepared 
this addendum to the Geotechnical Design Report (GDR) for the State Route 11/905/125 Northbound 
Connectors Project (here after referred to as the Project).  The Project is located on Otay Mesa which lies 
in southern San Diego County, California, just north of the international border. This addendum 
summarizes an assessment of subsurface ground conditions at the location of a planned pipe jacking 
operation, which is located approximately 213 feet right of Station 90+04 of the “WN” line. The pipe 
jacking location is depicted on an aerial photo map that is included as Figure 1 and on the Project drainage 
plan sheet”D-2” which is included as Figure 2.    

To assess site conditions, OGDS2, with the assistance of Caltrans Construction, conducted a subsurface 
investigation comprised of geotechnical-trenching.  A trench was developed in lieu of geotechnical 
borings because an excavator from an adjacent project was readily available and the trenching facilitated 
meeting the project schedule.  Geotechnical drilling is more commonly used to characterize subsurface 
conditions, however, geotechnical drilling equipment and the necessary permits were not available on 
short notice and for the proposed pipe jacking operation, a geotechnical trench actually provided a 
superior site characterization over what would have otherwise been possible from geotechnical borings.  
Information obtained from the geotechnical trenching operation and a trench (soil) profile is summarized 
on a a geotechnical trench log, which is included as Figure 3.  To complete the site assessment, the data 
developed from the geotechnical trenching operation was augmented by additional information gleaned 
from published maps and literature, geotechnical reports, logs of test borings, project plans, as-built plans, 
and site reconnaissance.  The locations of borings used to augment the site assessment are plotted on 
Figure 1 and the Logs from these borings are included as attachments.   

The geotechnical trench was excavated approximately sixty feet southeast of the location of the culvert 
layout line and the location of an anticipated launch/receiver pit needed to effect a trenchless culvert 
installation at this site, see Figure 4.  The trench’s offset from the actual pipe alignment was necessary to 
avoid undermining existing power poles and Otay Mesa Road.  The subsurface investigation revealed the 
presence of:  

Embankment fill. 

An eight foot thick clay soil. 

Sandstone and Siltstone of the Otay Formation.  

Perched Groundwater.
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The fill was comprised of gravel, clayey sand and sandy clay. The embankment fill was founded upon an 
expansive clay soil comprised of interbedded fat and lean clays. This clay layer is believed to be a native 
(pedogenic) soil, and was observed to be in a moist condition, exhibited high plasticity, high toughness, 
and contained trace amounts of coarse gravel.  In-situ pocket penetrometer (PP) testing conducted on the 
clay yielded a PP index range of 3.25 to 3.5 tons per square foot (TSF), which is equivalent to a 
consistency designation of very stiff clay.  The clay, when dried, exhibited a very high dry strength.  
During the trenching operation desiccation cracks rapidly formed in freshly cut surfaces as the clay dried.  
The rapidity and severity with which desiccation cracks formed within the clay imply that steep cut faces 
will likely slake with time and that high, steep cuts develop through this stratum would require shoring. 
The clay soil contained trace amounts of coarse gravel.  

The clay soil discussed in the previous paragraph conformably sits upon and grades into poorly indurated, 
soft to moderately soft, sedimentary rock comprised of interbedded sandstone and siltstone of the Otay 
Formation (After Kennedy and Tan, 1977).  Bedding evident within the sedimentary rock strata was 
distinguished by color, gradation, and relative cementation.  The bedding appeared as tabular strata 
exhibiting sub-horizontal dip angles.  Fractures and jointing were not observed within the sedimentary 
rock exposed by trenching; however, minor slaking was observed in the sandstone and siltstone as the 
trenching progressed.   Some of the sandstone beds exhibited cementation, which varied up to moderately 
cemented, while other beds were comprised of sand grains bound in a clay matrix. Beds with a clay matrix 
exhibited low to no apparent (visible) porosity while the non-cemented to moderately cemented beds 
exhibited varying degrees of porosity. Beds with low porosity impede vertical and horizontal water 
movement which could explain the presence of the perched water at the site; perched water is discussed in 
the following paragraph.  Trace amounts of coarse gravel and trace amounts of cobble sized strongly 
cemented indurated concretions randomly occur within the sedimentary rock strata.    

Perched ground water was encountered in the excavation at a depth of twenty-six (26 ft) feet below 
ground surface which is consistent with an elevation of approximately 505 feet. Perched water was 
observed in many of the geotechnical borings developed for this and adjacent projects in the area and was 
encountered in construction excavations adjacent to the Project.  The perched water encountered in the 
geotechnical trench occurred as seepage that emanated from a sandstone bed that was sandwiched 
between two (apparently) impervious layers.  The trench was backfilled before a stable groundwater 
surface (piezeometric surface) developed. It is noteworthy that in some of the borings where groundwater 
was encountered, the elevation of the stabilized groundwater surface was observed to occur above the 
elevation where the groundwater was first encountered during drilling operations. 

Based upon this investigation, the site is conducive to trenchless culvert construction. Conditions 
controlling over trenchless excavation method, as identified in the Tunnelman’s Ground Classification 
System (included as an attachment), were encountered in the subsurface. These conditions include: 

Perched groundwater (below the elevation of the pipe invert). 

Mixed face comprised of very stiff clay and soft to moderately soft rock. 

Slow slaking soils and soft rock.  

Swelling and or squeezing clay. 

Overhead Utilities. 

Existing Underground Utilities. 
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Figure 1.  Aerial Photo Map. 



Figure 2. 



      California DEPARTEMT OF TRANSPORTATION 

TRENCH LOG

SITE:  __________________________________  DATE:  _______________________ 

TRENCH ID: __________________________________  TIME:  _______________________ 

SAMPLER: __________________________________  WEATHER: _______________________ 

TRENCH MAP:          MAP SCALE: _______________________ 

FIELD_NOTES_________
____________________
____________________
____________________
____________________
____________________
____________________
____________________
____________________
____________________
____________________
____________________
____________________
____________________
____________________
____________________

07/09/2014

0800 to 1300 hours

Clear, warm, dry.
>60 days since last sig. rain.
1 inch = 8 Feet (Ft.)

PP= pocket penetrometer

11-SD-11/125/905 P.M. Var.

T0114
Kermode: Catipillar 345 Excavator with 6 foot buket
0800 to 0930 equip i.d. 1155 bucket w blade

1115 to 1300 equip i.d. 1180 bucket w teeth

0-0.6 Ft. below ground
surface (BGS).

A: Asphalt concrete (AC).

0.6 - 1.6 Ft. BGS

B: GRAVEL (GP), variegated

dry mostly fine gravel,

some fine to coarse sand

FILL: CLASS II Subbase.

0.6-6.0 BGS

C: Clayey SAND/ Sandy CLAY

(SC/CL), variegated, very

pale brown, some fine SAND,

and CLAY, little SILT,

medium and coarse SAND.

FILL.
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Elevation = 531 ft.
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SILTSTONE
(OTAY FORMATION)

TOTAL DEPTH 28 FT.

TRENCH BACKFILLED WITH SPOIL; LIGHT COMPACTION
EFFORT WITH BUCKET ON 3 FOOT LIFTS. 1300 HRS

11:40 AM
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Figure 3 Trench Log. 



      California DEPARTEMT OF TRANSPORTATION 

TRENCH LOG

SITE:  __________________________________  DATE:  _______________________ 

TRENCH ID: __________________________________  TIME:  _______________________ 

SAMPLER: __________________________________  WEATHER: _______________________ 

FIELD_NOTES____________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________

6.0-8.6 ft. BGS: FAT CLAY (CH),very stiff, dark brown, moist, highly plastic, very high

dry strength, no dilatency. Pocket Penetrometer (PP) 3.25 PP 3.5

Tons per Square Foot (TSF).

8.6 -12.1 ft. LEAN CLAY (CL), very stiff, yellowish red (5YR4/6), moist, mostly clay,

little fine and medium few coarse SAND, trace coarse GRAVELS comprised

of slightly weathered, very hard, well rounded igneous rock (ANDESITE).

3.25 pp 3.5 TSF.

12.1-14.5 ft. FAT CLAY (CH), very stiff, yellowish red, moist, high plasticity,
very high dry strength. 3.25 PP 3.5 TSF.

14.5-28 ft. SEDIMENTARY ROCK (poorly indurated SANDSTONE AND SILTSTONE), fine,

medium grained with silt and clay, very thinly to moderately bedded,
variegated light olive gray and pale olive; moist, intensely weathered,

siltsotnes have manganesedendrites which appear as disseminated black

.

speckles. Jar Slake Index 3. Total Depth 28 ft. BGS. 11:40AM

very soft to moderately soft, with 5% cobble size hard concretions.

11-SD-11/125/905 P.M. Var.

T0114

07/09/2014

0800 to 1300 hours

Kermode: Catipillar 345 with 6 foot buket

PERCHED GROUND (GWS) WATER OBSERVED SEEPING FROM SANDSTONE BED AT ~26 FT. BGS. GROUNDWATER
PONDED IN BOTTOM OF TRENCH TO ONE-QUARTER INCH (ESTIMATED) BETWEEN 11:40 AND 12:10.

0800 to 0930 equip i.d. 1155 bucket w blade
1115 to 1300 equip i.d. 1180 bucket w teeth
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Figure 3 Trench Log. 
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Figure 4.



TUNNELMAN’S GROUND CLASSIFICATION SYSTEM
Classification General Ground Behavior Soil Types

H d l dFirm Heading can be advanced without initial support Hard clay, cemented
sand

Slow Raveling Chunks drop off the face after the ground has been exposed
Sands with fines,
fine sands above

t t blwater table

Rapid Raveling Chunks drop off the face within a few minutes of exposure
Sands with fines,
fine sands below

water table

Squeezing Soil slowly advances into tunnel without signs of fracturing Soft to stiff clays

Soil moves slowly into tunnel associated with a considerable Highly over
Swelling Soil moves slowly into tunnel, associated with a considerable

volume increase in the ground surrounding the tunnel

g
consolidated high
plasticity clays

Cohesive
Running

Preceded by brief period of raveling, soil will then “run” like a
granulated sugar until the slope angle becomes equal to ~34°

Clean, fine, moist
sandRunning granulated sugar until the slope angle becomes equal to ~34 sand

Running Immediately upon exposure, the soil will “run” like a granulated
sugar until the slope angle becomes equal to ~34°

Clean, coarse or
medium sand above

water table

Flowing
Material with sufficient cohesion to stand for a brief period of

raveling before it breaks down and flows as a mixture of soil and
water into the heading.

Silt, sand, and gravel
beneath the water
table without finesAfter: D. Bennett; 2014

Caltrans Hydraulic Conference,
Trenchless Pipe Replacement



Method Outer
Diameter Length Accuracy Suitable Ground

Conditions
Relative
Cost Limitations

Auger
Boring 8 – 84” < 400’ 1 – 2% of

length Stable soils $$ Little to no
groundwater

Stable to
Pilot tube 8 – 36” < 350’ ± 0.5”

Stable to
marginally stable
soils, < 10’ GW

$$ No rock/cobbles,
short lengths

St bl tGuided
Boring 4 – 48” < 500’ ± 1.0”

Stable to
marginally stable
soils, < 10’ GW

$$$ Little to no
groundwater

Powered
Cutter
Head

20 – 44” < 500’ ± 1.0” Very stiff/dense
soils $$$

Guided
Ramming 6 – 80” <300’ ± 0.5”

Stable to
marginally stable

soil
$$$ No rock

Vacuum 10 – 14 ” <350’ ±0.5”
Stable to

marginally stable
soil

$$$ No flowing sands
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BORROW SITE 

OPTIONAL IMPORTED 

LOCATED AT THE OPTIONAL IMPORTED BORROW SITE CAN ONLY BE USED FOR CONTRACT 11-288814.

THEREFOR. FINAL CONTOURS MUST BE GRADED TO DRAIN, 2:1 OR FLATTER AND NOT GRADED BELOW AN ELEVATION OF 530 FEET. THE MATERIAL 
PROVISIONS AND INCLUDED IN THE CONTRACT PRICE PAID PER CUBIC YARD FOR IMPORTED BORROW AND NO SEPARATE PAYMENT WILL BE MADE 
OR TRAFFIC CONTROL AT THE OPTIONAL IMPORTED BORROW SITE MUST BE IN CONFORMANCE WITH THE STANDARD SPECIFICATIONS AND SPECIAL 
IMPORTED BORROW AT THE BID ITEM UNIT PRICE. TEMPORARY AND PERMANENT EROSION CONTROL, CONTOUR GRADING AND ANY TRAFFIC HANDLING 
CONFORMANCE WITH SECTION 19, "EARTHWORK", OF THE STANDARD SPECIFICATIONS AND SPECIAL PROVISIONS AND WILL BE PAID FOR AS 
FOR THE IMPORT OF EMBANKMENT MATERIAL ON CONTRACT 11-288814, EXCAVATION AND PLACEMENT OF MATERIAL FROM THIS SITE MUST BE IN 
IF THE CONTRACTOR CHOOSES TO USE THE OPTIONAL IMPORTED BORROW SITE LOCATED WITHIN THE LIMITS SHOWN IN THIS INFORMATION HANDOUT 
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