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INTRODUCTION

In a memo dated July 20, 2013, the Office of Bridge Design South 1 (OBDSI1)-Branch 15
requested the Office of Geotechnical Design South 1 (OGDS1) to provide preliminary geologic,
geotechnical, seismic, and foundation retrofit recommendations for the proposed Valley View
Street Overcrossing (OC, Br. No. 55-0302) bridge retrofit project. OGDS1 has since conducted a
site subsurface exploration, performed analyses/evaluations and developed the necessary
recommendations. The memorandum documents our findings and these recommendations.

Recommendations presented herein are based on our review of the following records and
documents as well as results of the recent OGDSI1 geotechnical exploration program
implemented for this project:

As-Built Geology/Foundation Report for Valley View Str. OC, dated March 22, 1967.
As-Built General and Foundation Plan for Valley View OC, dated June 13, 1969.
As-Built Log of Test Borings (LOTB) for Valley View OC, dated June 13, 1969.
FPS&E Valley View Street OC Retrofit Plans, plotted March 17, 2014.

Design Load-Extreme Event (existing and retrofit), provided December 6, 2013.
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SCOPE OF WORK

Tasks completed by the OGDS1, Branch D include the following:

1. Review of pertinent information from previous geology/geotechnical reports and As-
Built plans for the existing bridge structure.

2. Drilling, logging, and sampling of one rotary wash boring and conducting three
electronic Cone Penetrometer Tests (CPTs) at the subject bridge site to supplement
existing information used to characterize the subsurface conditions.

3. Laboratory testing of selected soil samples for mechanical analysis, corrosivity, unit
weight, Atterberg Limits, and moisture content.

4. Performing geotechnical analyses, and
5. Preparing this report.
PROJECT DESCRIPTION

Existing Bridge Structure

State Route 91 (SR-91) in Orange County was originally constructed in the 1960s as a
controlled access freeway. A major effort to improve traffic capacity began in 1992 with the
construction of the SR-91 toll lanes. The SR-91 is generally an 8 to 10 general-purpose lane
freeway with auxiliary lanes. The SR-91 express/toll lanes provide two additional lanes in each
direction. The toll lanes in the median are operated and maintained by OCTA (Orange County
Transportation Authority) under a franchise agreement with the State.

The existing Valley View Street OC, Br. No. 55-0302, is a continuous, two-span structure
consisting of a cast-in-place/prestressed (CIP/PS) box girder (10 cell), with a 14’-9” minimum
clearance, carrying eastbound (EB) and westbound (WB) lanes of Route 91 Freeway traffic in
Orange County. The original Valley View Street OC was constructed in 1969, having a total
span of 207 feet, 11.25 inches, measured along the center line of Route 91 (PM 0.85). See
Appendix I for a Site Vicinity Map of the project area.

Existing ground surface adjacent to Bent 2 is relatively flat at an elevation of about +59.5 feet
above mean sea level (MSL). The existing ground surface elevation at the top of the approach
embankment/abutments ranges from about +77 to +80 feet.

As-Built drawings and bridge inspection reports indicate that the bridge is supported by open
end reinforced concrete (RC) diaphragm type abutments and one bent (Bent 2) , consisting of 3

flared columns.

The elevation of the pile cap footing at Bent 2 is about 52.5 feet, corresponding to a depth of
about 6.5 feet from the adjacent ground surface.
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Existing Foundations

Based on the as-built drawings, the abutments, as well as Bent 2, are founded on Raymond
Step-Tapered driven piles (driven steel shell filled with concrete). The butt and tip diameters of
the existing piles are 15 and 8 inches, respectively. Additional information on the existing piles
at Bent 2, designed as per the Working Stress Design (WSD) methodology, is summarized in
Table 1 below.

Table 1 — As-Built Foundation at Bent 2

Design Bottom Specified | Average
Support Pile Type/ Dimension Load of Footing Tip Tip
Location (in) Elevation Elevation | Elevation
(Kips) (f0 (ft) (ft)
Raymond Step-Taper
Bent 2 Tip 87, Top 15” 60 52.5 5 3.6

The As-Built elevations are based on NGVD29 datum. The benches on NAVDS88 datum are
2.4’ higher than the NGVD29 datum (datum shift information provided to OGDS1 by District
12 Survey).

PROPOSED SEISMIC RETROFIT

Based on the above referenced request memo, OBDS1 has identified this subject bridge as one
of the existing state bridge structures in need of seismic retrofit. It is also our understanding
that the identified seismic capacity deficiency is limited to Bent 2 only.

Based on the proposed retrofit plans provided by OBDS1 (3/17/2014), OGDS1 understands
that the scope of the subject retrofit project will consist of installation of steel column casings
and an infill wall designed, and if necessary based on the results of the subject geologic,
geotechnical and geotechnical seismic hazard evaluation, retrofitting the foundation at Bent 2.

It is our understanding that once the proposed retrofit column casing and the infill wall are
installed, the primary concern regarding the foundation at Bent 2 during seismic events, more
specifically, in the event of significant soil liquefaction, is the availability of adequate pile
axial nominal resistance in compression to support the design dead load transferred from the
superstructure. Due to the configuration/type of the bridge and/or supports, no additional axial
load will be transferred to the Bent 2 foundation from the superstructure due to inertial forces
during seismic events. For similar reasons, lateral foundation capacity is not a seismic retrofit
design consideration.

For reference, it should be noted that the elevations provided in the proposed project (Bent 2)
retrofit project plans and recent Log of Test Boring (LOTB) are based on NAVD88 datum. As-
Built elevations are based on NGVD29 datum. The benches on NAVDS88 datum are 2.4’ higher
than the NGVD29 datum (datum shift information provided to OGDSI1 by District 12 Survey
on March 14, 2014).
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FIELD INVESTIGATION AND TESTING PROGRAM

The site-specific field exploration was performed between October 23, 2013 and November 7,
2013. The filed investigation included drilling one rotary-wash boring (4.5 inch outer diameter)
and advancing three cone penetration test (CPT) soundings, near existing bridge Bent 2
location. The boring was drilled by the Caltrans Office of Drilling Services and logged by
personnel from our office. Standard Penetration Tests (SPTs) and relatively undisturbed
sampling (with a 2 inch inner diameter split-barrel sampler) were performed at the borings.
Blow counts (SPT N values) were continuously recorded at 5 foot intervals during drilling.
SPTs were performed in accordance with ASTM Test Method D1586-84 using a standard 1.4
inch I.D. sampler with a 140 1b. hammer dropped 30 inches. Undisturbed tube soil samples
were also obtained using a 2 inch 1.D. modified California Split Spoon Sampler with 4 inch
long brass liners. The lined samples were all sealed in the field. A Caltrans-operated drill rig
model CS2000 was used at the boring location, utilizing the mud rotary drilling method. The
Geotechnical findings obtained from this exploration were utilized to estimate geotechnical
capacity of the existing foundation.

At the completion of the boring, the hole was backfilled with grout and Bentonite chips, and
patched with AC/Quick set concrete patch at the surface.

The Office of District 12 Survey provided location and elevation of the borings and CPTs.
Boring/CPT information, including exploration number, stationing, offset, ground surface

elevation, boring depth, and date drilled are summarized in Table 2 below:

Table 2 — Summary of Boring/CPT Information

Boring/CPT Station Offset Surface Drilled Bottom Date
Exploration No. | Rte 91 CL (ft) Elev. (ft) | Depth (ft) | Elev. (ft) Drilled
CPT-13-004 263+428.75 9.8Lt 59.37 53.32 6.05 10-23-13
CPT-13-005 263+66.82 9.8Lt 59.48 53.42 6.06 10-23-13
CPT-13-006 263495.68 9.9Lt 59.51 51.98 7.53 10-24-13
RW-13-002 263+05.83 8.9Lt 59.38 71.5 -12.12 11/07/13

LABORATORY TESTING PROGRAM

Selected soil samples from the two borings were sent to the Department’s Transportation
Laboratory in Sacramento and District 8 Materials Laboratory (Southern Regional Lab) for
testing. All laboratory tests were performed in accordance with ASTM/AASHTO standard
procedures and California Test Methods. The summarized laboratory tests data are shown in
Table 3 below.

A summary of the geotechnical laboratory results is presented in Appendix II: Laboratory
Data.
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Table 3 — Laboratory Test Methods

Test Standard
Particle Size Analysis ASTM D422
Plasticity Index/Liquid Limit AASHTO T 90&89
Unit Weight ASTM D4767
Moisture Content ASTM D2216
Corrosivity Testing CTM 643, 422, 417

SITE GEOLOGY AND SUBSURFACE CONDITIONS
Regional Geology

The site is within the Los Angeles Basin, which is between the Peninsular Ranges and
Transverse Ranges geomorphic provinces. The Los Angeles Basin is an alluvium-filled basin
that is up to several miles thick at its deepest point. The site is southwest of the Coyote Hills
and east of the confluence of the Coyote Hills Creek and Fullerton Creek. The topography of
the area is relatively level.

Site Geology

The site is located in the central Los Angeles Basin, and is underlain by alluvium derived from
the San Gabriel River and its tributaries, such as Coyote Creek. The alluvium is generally
composed of interlayered, very thickly bedded, medium dense to dense sands with varying
amounts of silt.

Subsurface Conditions

Boring RW-13-002 encountered mostly silty sands/poorly graded sands with generally 20-50%
fines. In the upper 6 ft the medium dense clayey sand was encountered. Below 6’, the soil was
loose in the upper 15 feet, and medium dense down to about 50 feet depth. A dense to very
dense layer was below 50°, and densities returned to medium dense below 60’ down to about
71.5’, which is the maximum depth drilled. Based on the As-Built LOTB (1993) for the bridge
retaining walls a dense layer was encountered below 70’ down to about 80’ depth from ground
surface. There are also scattered thick to very thick, stiff silt beds.

Subsurface conditions encountered during the recent drilling are presented on the Log of Test
Borings (LOTB) and submitted with the FPS&E plans for Valley View Street OC Retrofit
(dated March 17, 2014). The idealized soil profile developed and used in the geotechnical
analysis and design is attached in Appendix III.
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Ground Water

Historical Data

Previously conducted investigations for the Valley View Overcrossing and retaining walls
encountered ground water between elevations of 45.6° and 47.6’ above mean sea level (MSL)
in 1957 and elevations of 33’ and 35° MSL in 1993. The closest Department of Water
Resources ground water well data shows a historic high ground water elevation at 19.7 feet
above sea level in October 1979 at well 04S11W04G003S, which is located approximately V2
mile southwest of the site. Monitoring wells at nearby gas stations show a ground water
elevation of 48.62 in 2005 according to the GeoTracker website.

Current investigation

Ground water was encountered in boring RW-13-002 at approximately 10’ below ground
surface, or at an elevation of 49.4 ft. For this project foundation retrofit analysis and
recommendations, design ground water elevation at 49.5 ft was used. The water level may vary
with the seasonal precipitation.

CORROSION EVALUATION

The soil samples corrosion test results are presented in the Table 4 below. The results show this
area can be considered as non-corrosive to concrete and metal (structural elements).

Table 4 - Corrosion Test Summary

Exploration Mir}in'lu'm Sulfate Chloride
No. Depth PH Resistivity Content Content
(ft) (ohm — cm) (PPM) (PPM)
R-13-002 Composite (5.0-71.5) 7.40 3795 N/A N/A
R-13-002 10.0-16.5 9.35 1150 N/A N/A
R-13-002 25.0-41.5 7.98 2958 N/A N/A
R-13-002 42.5-56.5 8.84 3868 N/A N/A
Corrosive Guidelines <5.5 <1000 >2000 >500

Note: 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, sulphate concentration is greater
than or equal to 2000 ppm, or the pH is 5.5 or less. It is the practice of Caltrans Corrosion Technology Section
(with the exception of MSE Walls) if the minimum resistivity of the sample is greater than 1000 ohm-cm and the
pH is greater than 5.5, the sample is considered to be noncorrosive.
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SEISMIC DESIGN RECOMMENDATIONS

Design Ground Motion

Seismic ground motion hazard at the site was evaluated using Version 2.3.06 of the Caltrans
ARS Online tool. A Vg of 270 m/s was estimated for the subject site based on correlations of
soil shear wave velocity with CPT tip resistance as well as SPT blows counts. Site-specific
CPT tip resistances from the current investigation and the SPT blow counts from the current
and previous investigations were utilized. The computations performed using Caltrans’ ARS
Online tool indicate that the design Peak Ground Acceleration (PGA) for the project site is
0.58g. The recommended design ARS curve is attached in Appendix IV.

Based on the Caltrans ARS Online tool, the Puente Hills (Coyote Hills), Anaheim, and
Compton Faults, all three reverse type faults, are the nearby significant seismic sources for the
project site. The Puente Hills Fault dips 26° to the northwest with a My.x of 6.8, and
contributes most to the seismic hazard corresponding to the design ground motion return
period. The rupture distance (Rpp) is approximately 4.4 km (2.7 mi) from the site. The
Anaheim Fault dips 71° to the northeast with a Mpax of 6.4. The rupture distance (Ryp) is
approximately 3.9 km (2.4 mi) from the site. The Compton Fault is Fault ID 367 in the
Caltrans ARS On-line database. It dips 20° to the northeast with a My, of 6.9. The rupture
distance (Ryyp) is approximately 10.8 km (6.7 mi) from the site.

Fault Surface Rupture Hazards

The project site is not located within any Alquist-Priolo Earthquake Fault Zones as established
by the California Geological Survey (CGS, 1997) and fault surface rupture is not considered a
design issue for the subject structure.

Liquefaction Hazards

A detailed liquefaction analysis was performed utilizing the CPT data per Youd et al. (2001)
and by considering the recommendations provided in Boulanger and Idriss (2006) and Bray
and Sancio (2006). The computer code CLiq (GeoLogismiki, 2014) was utilized as a tool to
perform this analysis. Laboratory data, including Atterberg Limits, natural water contents, and
fines contents of the site, were also considered in the soil liquefaction hazard evaluation. The
analysis is attached to this report as Appendix V.

As stated earlier, elevation of the existing ground surface adjacent to Bent 2 is about 59.5 feet.
Based on the current geotechnical investigation and review of the as-built records for the
subject site, subsurface soils encountered below the Bent 2 pile-cap footing at elevation +52.5
feet down to elevation +14 ft elevation consist of mostly loose and medium dense, fine, sandy
silts and poorly graded sands. Soils encountered below elevation +14 feet consist mainly of
dense to very dense sandy silts and poorly graded sand with silts.
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Based on our evaluation of the subsurface conditions, as discussed above, and the liquefaction
analysis, under saturated conditions, soils from the bottom of the Bent 2 pile-cap footing
(Elevation +52.5 feet) to Elevation +14 feet are considered susceptible to liquefaction during
seismic ground shaking.

For the design groundwater elevation at 49.5 feet, the potential for liquefaction at the site is
considered high for soils from about 10 ft to about 35 ft below the ground surface and medium
for soils from about 35 feet to 45 feet depth. This depth of 45 feet corresponds to an elevation
of +14 feet above MSL.

The potential for liquefaction of the soils below elevation +14 feet above MSL (depth >45 feet)
is considered low to very low due to higher soil densities, as discussed above.

Estimated settlement of the ground surface at Bent 2 due to settlement of the liquefied soils
discussed above ranges from about 5 to 8 inches.

Effects of Soil Liquefaction on Existing Foundation at Bent 2

As presented in Table 1 above, the existing piles at Bent 2 are tipped at an average elevation of
+3.6 feet above MSL. Based on this tip elevation and the extent of soil liquefaction predicted
above at the location of Bent 2, the existing piles extend only 7 feet into the underlying non-
liquefiable soil. The upper 42-foot length of the piles is located within liquefiable soils. In the
event of soil liquefaction during seismic events, this part of the existing piles is likely to lose
most, if not all, of the axial nominal resistances (side resistance).

Geotechnical axial nominal resistances in compression were evaluated for soil strength
conditions appropriate for static loading (or no soil liquefaction) as well as seismic loading
causing soil liquefaction. Results of this evaluation are presented in Tables 5 and 6 below,
respectively.

Table 5 - Static Axial Geotechnical Nominal Resistance in Compression for Existing Piles at Bent

Support Location/ Design Ax1a1 Available Axial Nominal Resistance in
Type & Size Load mn Compression (kips)
yp Compression P
Bent 2
Raymond Step Taper 120 125
Tip 8” Top 157
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Table 6 -1969 Axial Geotechnical Nominal Resistance of Existing Bent 2 Piles after Soil
Liquefaction

5 I()iemgf N GAvallaﬁlg T(l)t;\ljl A).(lall Liquefaction-
Support Location/ efand or Loac in cotec nical fvomina Induced Down
. Axial Compression Resistance

Type & Size : . Drag

due to Dead Load only in Compression (kips)
(Kips) (kips) P

Bent 2
Raymond Step-Taper .

Tip 8" Top 15" 82 to 106 kips 50 50

Note: Design axial dead load or demand per pile provided by OBDS1

Based on the information provided in Table 5 above, the predicted available axial total
geotechnical nominal resistance of the existing piles once the soils liquefy is significantly less
than the minimum amount required to support the dead load. That is, in the event of soil
liquefaction the existing piles are likely to experience plunging failure or collapse during the
event even if these piles are subjected to the design dead load only.

It should also be noted that the estimated down drag on the pile after the design seismic event
and the dissipation of the induced excess pore pressures is about 50 kips which is about equal
to the available total geotechnical nominal resistance of the portion of the pile founded below
the liquefaction zone.

That is, the existing piles will have no additional capacity necessary to support the dead load
even after the event

Based on the above findings, the existing piles are likely to suffer significant loss in the axial
nominal resistance due to soil liquefaction and susceptible to failure during as well as after the
shaking has ceased. It is our opinion that foundation retrofit at Bent 2 is necessary to provide
adequate axial geotechnical nominal resistance during a seismic event, especially those causing
foundation soils to liquefy as predicted above. Such events are likely to include many less
significant seismic event that the design event since it is the soil liquefaction only, not any
additional axial load demand due to inertial load, is sufficient to cause plunging failure of the
existing piles.
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FOUNDATION DESIGN RECOMMENDATIONS

The foundation at Bent 2 may be retrofitted by installing new piles of suitable size (diameter)
extending into the non-liquefiable soil below elevation +14 feet by sufficient length necessary
to provide adequate total axial nominal resistance to support the design dead load even if the
overlying site soils liquefy during a seismic event.

OBDSI1 proposed a foundation retrofit in the advanced planning study consisting of drilled
shafts. OBDS1 also provided the load for seismic design (specified tip elevation) of the
proposed retrofit piles, attached in Appendix VI.

After several analysis and evaluation iterations with different pile diameters, lengths, and
number of piles per footing, also considering down drag load from liquefiable layers, OGDS1
recommends 6 (six) 3-foot diameter, 65-foot long drilled shafts per footing. A total of 12
shafts for two footings supporting the proposed retrofit in-fill wall are thus recommended. The
recommended foundation design information in the form of a pile data table is presented in
Table 7 below. As discussed, the retrofit pile design recommendations are based on the axial
load demand due to dead load only, the magnitude of which is provided by OBDSI.

Table 7 — Retrofit Pile Data for Valley View Str. OC Retrofit

Design Load (Extreme Event)
Support . Axial Compression . Design Tip |Specified Tip
Location Pile Type | Load Due to Dead Tension Elevation (ft) |Elevation (ft)
Load Only (kips)
(kips)
” -12.5 (a)
Bent 2 36” CIDH 350 N/A 25 (b) -12.5
Notes:
1. Design Tip elevations are controlled by: (a) Compression, (b) Lateral.
2. Extreme Event-liquefaction induced Load from Down-Drag; unsuitable liquefiable soils extend from

elevation + 53 ft down to elevation +14 ft
3. Design Tip elevation for Lateral Load is provided by OBDS1
4. The specified tip elevation shall not be raised above the design tip elevation for lateral load.

As per the request from the OBDS1 and based on the review of As-Built soil data and recent
geotechnical explorations, OGDS1 (by Dr. Mohammed Islam) performed calculations and
provided values for the p-y, t-z, and g-z curves for the existing and the proposed new retrofit
piles. These p-y, t-z, and g-z curves and data are attached in Appendix VII.
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CONSTRUCTION CONSIDERATIONS

The following recommendations are made for CIDH pile installation and construction and are
recommended to be incorporated in the Special Provisions of the project.

1)

2)

3)

4)

5)

6)

7)

8)

9)

Significantly difficult pile installation conditions should be anticipated due to the limited
work area beneath the existing bridge, immediately adjacent to existing bent support
columns and foundations, located in the middle of a freeway to be kept open to traffic (may
be required at all times), limited headroom, shallow groundwater, and caving-susceptible
loose, saturated, cohesionless subsurface soils with gravel.

Groundwater should be anticipated to be present at or near the bottom of the pile-cap
footing. Therefore, the wet construction method should be anticipated for the installation
of the drilled shafts (i.e., wet specs will be required).

Dewatering of excavations and/or slurry displacement construction methods should be
anticipated.

Installation of temporary casing to the elevation of at least +5 feet above MSL should be
required to prevent soil caving and/or disturbance to the foundation soils alongside the
drilled holes. Provisions in Section 49-3.02C(3), ‘Temporary Steel Casing” of the 2010
Standard specifications shall be followed.

Full depth temporary casing may be required depending on the contractor’s means and
methods of shaft installation and the actual soil and ground water regime encountered
during construction.

If the slurry displacement method is used, requirements in standard special Provisions 49-
310, CIDH shall be followed.

The contractor shall be required to clean out or remove any loose soils and all foreign
materials that may be present at the bottom of the drilled hole and achieve firm pile tip
support conditions prior to placing the reinforcement cage and concrete.

A positive hydro-static pressure head shall be maintained inside the temporary casing at all
times during construction to achieve a no fluid flow condition between the inside and
outside of the casing and to maintain the integrity and stability of the foundation soils
below and around the casing.

Concrete placement for construction of the CIDH piling should be completed immediately

after the completion of the drill holes. Drilling the hole and concrete placement for a given
drilled shaft shall be completed within the same work day.
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Any questions regarding the above recommendations should be directed to Tatjana Halda at
(213) 620-2347, Kristopher Barker at (562) 665-0048, or Shiva Karimi at (213) 620-2146, of
the Office of Geotechnical Design-South 1, Branch D.

Report by Date: 3/25/14 Supervised by Date: 3/25/14
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Tatjana Halda, P.E. (Civil) Shiva Karimi, Ph.D., P.E., G.E
Transportation Engineer, Branch D Chief, Branch D

Office of Geotechnical Design — South 1 Office of Geotechnical Design — South 1
Report by Date: 3/25/14
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Kristopher Barker, C.E.G.
Engineering Geologist, Branch D
Office of Geotechnical Design — South 1

cc:  Structure Construction R.E. pending File (RE_Pending @dot.ca.gov)
District 12 Design — Andrew_P_Oshrin@dot.ca.gov,
Project Manager — Leo_Chen@dor.ca.gov

Structure Design — Jose Higareda@dot.ca.gov, Anthony Logus@dot.ca.gov

GS Corporate — Douglas_Brittsan@dot.ca.gov

Attachments: Appendix I — Site Vicinity Map
Appendix II — Laboratory Data
Appendix III — Idealized Soil Profile
Appendix IV — Caltrans ARS (online) Curve
Appendix V — CLiq Analysis (GeoLogismiki, 2014)
Appendix VI — Seismic Design Loads (OBDS1)
Appendix VII - p-y, t-z, q-z Curves
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SRL SOIL & AGGREGATE TESTS

1 2f0M7 2 0 1|5 - 1 32758
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB, NO,
DATE DATE
Sampled from: Bridge Retrofit Route 91 - RC-13-002 - -1 m<|ﬁ\’8q RCVTD: 11/8/13 OUT:
. - NUMBER OF 1 bag By  FAX
Material Source: Depih § D. OZOWARA CONTAINERS: MAIL
W RIT
Owner / Mir.: SRL Materials Engineer ORMAL Mw,wm szUmu“ Mmm%
Date Sampled: 11/5-7/13 R.E.: HKristopher Barker SOUTHERN REGIONAL TEST(5) REQUESTED o SAMPLE TYPE o
GRADING ANALYSIS Address: LABORATORY W |Fine Grade 202 v |aB PCC
Total Wi By. Date: 13970 Victoria Street |Coarse Grade 202 AS. Bk Fill
Size  Acc. Comb. Fontana, CA 92336 |Filler Material 202 EMB. MISC.
Wt Ret.| (mm) Wt Ret. % Ret. % Pass % Pass | | w?_mn:. Analysis 203 v |oG. Sub-Grade
. Phone: (909) 350 9039 Plusticity Index 204 AC. Agp SOIL | v
Phone No.; % Crushed Particles 205 TL-101 $.1.C. NO.
875 909-388-7185 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: |Spi. Fine (S8 207
62.5 .mum. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES _ JROg0el] LART. 211
375 %Run | Size Wt | %Relx(WiCr/Tot Wt)— Prod. Unit Wt
25 | 25mm Wid. | | Organic Impurities 213
19 19 mm Avg, Soundness 214
125 112.5mm % CP |Relative Compaction 216 Unit Weight
9.5 0 0 100 9.5 mm Ret. |sand Equivalent 217
22 4.75 22 2 98 . 4.75 mm Nod = Moisture Content 226
950 972 . % CP=P/R .Qnmummm Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE MOISTURE PLASTICITY | Durability Fine 229 Max. Dry Density {pef)
Dry Wt. 0 100 98 CONTENT INDEX .U:EE:? Coarse 229 Opt. Moist Content (%)
(g) 2.36 mm 1 1 99 97 8P, G, FINE (5511) Lir, Wet LL. .wnmcz.ia\ ASTM C-289 Laboratory Remarks:
1.18 mm 2 3 97 95 (H} 8.8, iy i, Dry R-Value 301
80.0g | 600 um 4 5 a5 93 (A) Ov. Dry Hao PL. Film Strip 302
300 pm 14 18 82 80 ABS. % l'are Mortar Strength 515
150 um 36 45 55 54 Wt S+C+H20 NetDry | PL |pH (RC) 532
TSum 52 65 35 34 Wt S+C o HI0 Resistivity (RC) 532
MECH./HYDRO. R Corr. = CR.~ Mab uo_ﬁ.q”_, W=Wr H20 pH / RESISTIVITY pH (CMP) 643
1hr. SM 190 80 110 14% Field = Lab. [ Resistivity {CMP) 643
24hr, 1M 14.0 8.0 6.0 8% Soil pH Expansion Index UBC-29-2
SAND EQUIVALENT ol ot H20 Max. Dry Density/ ASTM-D1557
Sand R2 Avg (B) 8.8, Dry Min. Resistivity Opt. Moist Content
Clay RI (A} Ov. Dry Based on 18 gauge CMP, SPECIFIC GRAVITY -
S.E. Value ABS. % Estimated life; OF SOILS N (2]
L.ART.  Rev. Wt Wt Ret % Ret % Loss (C) Wt. §. in H2O CLEANNESS VALUE Wt Oven Dry Soil (Wo) g '
AB 100  5000g App— A BT scosr RESULT Wt Pycniometer + H,0 (Wa) 2 o 5 N
C D 500 | 5000g A-C Wt Pycnometer + H20 + Soil (Wb) M =2 M
No. of spheres = Wt of spheres = SSD = B " FILM ORGANIC Wo/(Wo + Wa-Wh) M ~ O ~
DURABILITY INDEX E B-C STRIPPING IMPURITIES Wo Spec. 5 w
Dura-Coarse | Sed.Ht= oD = A Satisfactory ] Wa Grav. o )|
Dura-Fine R2/R1 = B-C Linsatisfactory Wh - m

OT-ROG-ES0 RGED TS Rev. OH 070N




SRL SOIL & AGGREGATE TESTS

1 2/0 M7 2 0 1|8 - 2 32768
Sample of: Soil SRL Lab. Sump CONTRACT NO, SAMPLE NO. LAB. NO.
DATE DATE
Sampled from: Bridge Retrofit Route 91 - RC-13-002 - §-2 EEI for RCVD: 11/8/13 OUT:
. NUMBER OF ] Umm By: FAX
Material Source: Depth 10 - D. OZOWARA CONTAINERS: MAIL
Owner / Mfr.: SRL Materials Engincer e * wﬂwazamﬂumu” MMWMM
Diate Sampleds 11/5-7/13 R.E.: Kristopher Barker SOUTHERN REGIONAL TEST(S) REQUESTED v SAMPLE TYPE v
GRADING ANALYSIS Address: LABORATORY B TFine Grade 202 " [AB. PCC
Total Wi By: Date; 13670 Victoria Street Coarse Grade 202 AS. BEk.Fill
Size Acc. Comb. Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt Ret. (mm) Wt Ret. % Ret. | % Pass | % Pass M Mech. Analysis 203 ¥ |oG Sub-Grade
. Phone: (909) 350 9039 Plasticity Index 204 AC. Agg. SOIL v
Phone No.: % Crushed Particles 205 TL-101 8.1.C. NO.
875 909-388-7185 Fax: {909} 829 6294 SpQ. Coarse 206
15 Fax. No.: SpG. Fine (S81) 207
62.5 .m_uO. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES _ Jigtell LART. 211
37.5 % Run Size Wit. YRet.x{Wt.Cr./Tot. Wt.) = Prod. Unit Wt.
25 25 mm Wid. Organic lmpuritics 213
19 19 mm Avg, Soundness 214
12.5 12.5 mm % CP Relative Compaction 215 Unit Weight
95 9.5 mm Ret. Sand Equivalent 217
0 475 0 0 100 1475 mm Nod = Moisture Content 226
585 585 . % CP =P/R Cleaness Value 27
FINE GRADE / MECHANICAL ANALYSIS RVALUE _|Gig9 MOISTURE JESel PLASTICITY Durability Fine 229 Max. Dry Density (pef)
Dry Wt. 0 100 100 -“E— _ CONTENT INDEX .UE.mE:Q Coarse 229 Opt. Moist Content (%)
{a) 2.36 mm 0 0 100 100 5P, G. FINE (5511 Lir, Wet LL. .ano:.ﬁ.n\ ASTM C-284 Laboratory Remarks:
118mm 1 1 99 99 (0] 5.5, Dry Gr Dry R-Value 301
80.0g 600 pum {!=2 3 97 97 (A1, Dy H2(y PL. |Film Sirip 302
300 pm i 14 86 86 ARS % Tare Mortar Strength 515
150 pm 39 49 51 51 Wit S+{+H20 Iet Dry Pl .vm (RCY 532
75 63 79 21 21 Wi §+C 1 H20 Resistivity (RC) 532
MECH. /HYDRO. R Cor.  CR. Mk W=W1. [[20 pH / RESISTIVITY tH (CMP) 643
1hr. 5M 12.0 8.0 4.0 5% Bulc — 00 _ Field Lab. Resistivily {CMP) 643
24hr. 1M 11.0 8.0 3.0 4% 500-% Soil H UBC-29-2
SAND EQUIVALENT pol’ o H20 Max. Dry Density/  ASTM-DIss7
Sand R2 Avg, (B)S.S Dry Min. Resistivity Uipt. Moist Content
Clay Rl {A) Ov. Dry Based on 18 gauge CMP, SPECIFIC GRAVITY -
S.E. Value ABS. % Estimated life; OF SOILS [X] w
L.AKRT. Rev. Wi Wt Ret %Ret % Loss f (C)Wt. 8. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) m '
AB 10 | 5000g App= A _ T seonT RESULT Wt Pycnometer + H,O (Wa) 2 o 5 N
CD 500 | 5000g . A-C Wt Pycnometer + H20 + Soit (Wh) M = M
No. of spheres = Wt. of spheres = gsp=-B_ _ FILM ORGANIC Wo/(Wo+ Wa- Wh) M ~ o] ~
DURABILITY INDEX B-C STRIPPING IMPURITIES Wo Spee. O m
Dura-Coarse | Sed.Ht= oD — A Satisfactory Wa Grav. o @
Dura-Fine R2/R1 = B-C | Insatisfactory Wh = m

& OT-AGG-S50 IRGSD T80 Rew. DH 034 701




SRL SOIL & AGGREGATE TESTS

1 20 M7 2 0 1(S - 3 32778
Sample of: Soil SRL Lab. Stump CONTRACT NO. SAMPLE NO. LAB, NO.
DATE DATE
Sampled from: Bridae Retrofit Route 81 - RG-13-602 - 5-3 By % for RCVD: 11/8/13 OUT:
. NUMBER OF 1 _umm By: FAX
Material Source: Depth 18 D. OZOWARA CONTAINERS: MAIL
. . NORM. ¥ | PRIORITY P
Owner / Mir.: SRL Materials Engineer ORMAL S ATE NEEDED: O_..__.NM.M
Date Sampled: 11/5-7113 R.E.: Kristopher Barker SOUTHERN REGIONAL TEST(5) REQUESTED ¥ SAMPLE TYPE i
GRADING ANALYSIS Address: LABORATORY M Fine Grade 202 v |aB. PCC
Total W1 By: Date: 13970 Victoria Street Coarse Grade 202 A8 Bk Fill
Size Acc. Comb. Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt Ret. imm) Wt Ret. % Ret. | % Pass | % Pass B Mech. Analvsis 203 v |oG Sub-Grade
Phone: (309) 350 9039 Plasticity Index 204 AC. App SOIL v
Phene No.: % Crushed Particles 205 TL-101 8.1.C. NO.
875 909-388-7185 Fax: (909) 829 6294 Spds. Coarse 206
75 Fax. No.: SpG. Fine (S8D) 207
62.5 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES .h.>.W..H. 211
375 %Run  Size | Wt | %Retx(WtCr/TotWt)=Prod. Unit Wt
25 25mm | Wid. Organic lmpurnitics 213
19 19 mm Avg. .mocumunmm 214
12.5 12.5 mm % CP |Relative Compaction 216 Unit Weight
9.5 9.5 mm Ret. Sand Equivalent 217
0 4,75 0 0 100 4.75 mm No.4 = |Moisture Content 226
985 985 | % CP=PiR Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE MOISTURE PLASTICITY Durability Fine 229 Max. Dry Density (pel)
Dry Wt. 0 100 100 —““m_m“ CONTENT INDEX Durabihty Coarse 229 Opt. Moist Content (%)
({1} 2.36 mm 0 0 100 100 SP, G FINE (5511 Lir. Wet LL. Reactivity ASTM C-28% Laboratory Remarks;
1.18mm O 0 100 100 (B)S.S. Dy ir. Dry R-Value 301
80.0g9 600 pm 1 1 99 99 (410w, Dy H20 PL. Film Strip 302
300pm 5 6 94 94 ALS. % l'are Mortar Strength 515
150 pm 18 23 77 77 Wt S+CHIH20 Met Dry Pl pH (RO 532
F5pm | 36 45 55 55 Wi S+0 % H20 | Resistivity (RC) 532
MECH./HYDRO. R Cor.  CR. _,Hp__.___ . W=Wit. H20 pH / RESISTIVITY PH (CMP) 643
I, 5M 230 80 150 19% il — 00 Field  Lab. Resistivity (CMP) 643
2dhr, M 16.0 8.0 8.0 10% S00-W Soil pH Expansion Index UBC-29-2
SAND EQUIVALENT o H20 Max, Dry Density/ | ASTM-DISS7
Sand R2 Avg, (B}S.S. Dry Min. Resistivity Opt. Moist Content
Clay RI1 (A)Ov. Dry Based on 18 gauge CMP. SPECIFIC GRAVITY -
S.E. Value ABS. % Estimated life: OF SOILS N L2
LLAKT. Rev. Wt | WtLRet. %Ret % loss (C) Wt. 8. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) 8 .
A B 100 | 5000g App=—2__ SED. HT. RESULT Wt Pycniometer + H,0 (Wa) 4 o 5 o
C D 500 50002 A-C W1 Pycnometer + 120 + Soil (Wh) M = w
No. of spheres = Wi. of spheres = SSD = B _ FILM ORGANIC Wo/(Wo+ Wa-Wb) M ~ (@] ~
DURABILITY INDEX B-C STRIPPING IMPURITIES Wo Spec. o N
Dura-Coarse Sed Ht= OD = - A ] Satisfactory Wa Grav. o ~
Dura-Fine R2/R1= -C | Insatisfactory Wh - (4]

¥ O7-AG0-550 (RGED TM3 Rew DH NRH7AHL




SRL SOIL & AGGREGATE TESTS

1 2|0 M7 2 0 1(|S - 4 3278B
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
DATE DATE
Sampled from: Bridge Retrofit Route 91 - RC-13-002 - S-4 By |W| for RCV'D: 11/8/13 OUT:
] NUMBER OF 1 Gm.m By: FAX
Material Source; Depth 20" D. OZOWARA CONTAINERS: MAIL
. . NORMAL, ¥ PRIORITY PH
Owner / Mfr.: SRL Materials Engineer S ATE NEEDED: OAWMM
Diate Sampled: 11/5-7/13 R.E.: Kristopher Barker SOUTHERN REGIONAL IEST(5) REQUESTED v SAMPLE TYPE v
GRADING ANALYSIS Address: LABORATORY M Fine Grade 202 v |AB. PCC
Total W1 By: Date: 13870 Victoria Street Coarse Grade 202 AS. Bk Fill
Size Acc. Comb. Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt Ret. imm) Wt Ret. % Ret. % Pass % Pass B Mech. Analvsis 203 ¥ |oG Sub-Grade
Phone: {(909) 350 9039 Plasticity Index 204 AC. App SOIL v
Phone No.: % Crushed Particles 205 TL-101 S.L.C. NO.
87.5 909-388-7185 Fax: (909) 829 6294 “pdi. Coarse 206
75 Fax. No.: SpG. Fine (S8D) 207
62.5 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES .r.>.WH. 211
375 % Run  Size Wit YeRetx(Wt.Cr./Tot. Wt.j = Prod. Unit Wt
25 25 mm Witd. |Organie Impuritics 213
19 19 mm Avg, .mc::a:nmm 214
12.5 | 12.5 mm % CP Relative Compaction 216 Unit Weight
8.5 9.5 mm Ret. |sand Equivalent 217
0 475 0 0 100 1475 mm No4 = Moisture Content 226
773 773 % CP=PR Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE MOISTURE PLASTICITY Durability Fine 229 Max. Dry Density (pel)
Dry Wt. 0 100 100 CONTENT INDEX Durability Coarse 229 Cipt. Motst Content (%)
(9 23mm 0 0 100 100 S G, FINE (5511 (ir. Wet LL. Reactivity ASTM C-2849 Laboratory Remarks:
1.18 mm 0 0 100 100 (B) 5.5 Dry Lir, Dry R-Value 301
80.0g 600 um 1 1 99 99 (A) O Dry 0 PL. Filtn Strip 302
300 pm 11 14 86 86 ABS. % l'are Mortar Strength 315
150pm |~ 44 55 45 45 Wi S+CHI20 NetDry | PL pil {(RC) 532
75 pim 57 71 29 29 Wi §+C v H20 Resistivity (RC) 532
MECH./HYDRO. R Com. | CR. Ml | Comb gy Ho0 pH / RESISTIVITY PH (CMP) 643
Thr. 5M 14.0 8.0 6.0 8% 8% |y -390 _ Field Lab. |Resistivity (CMP) 643
24hr. ™M 12.0 8.0 4.0 5% 5% 500-W Soil pH Expansion Index UBC-29-2
SAND EQUIVALENT e H20 Max. Dry Density/  ASTMADISs?
Sand R2 Avg. (B)S.S. Dry Min. Resistivity | Opt. Moist Content
Clay Rl (A) Ov. Dry Based on 18 gauge CMP, SPECIFIC GRAVITY -
SE. Value ABS. % Estimated life: OF SOLLS [X) (2]
LART. Rev. Wt WLRel %Ret %Loss DRQgqe (C) Wt S in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) 8 [,
AB 100  5000g SED. HT. RESULT Wt Pycnometer + H;O (Wa) 2 o Y
C D 500 5000g . Wt Pycnometer + H20 + Soil (Whb) M = “
No. of spheres = Wt. of spheres = FILM ORGANIC Wo /(Wo+ Wa-Wh) m_ '~ s} ~
DURABILITY INDEX STRIPPING IMPURITIES Wo Spec. o &
Dura-Coarse Sed Ht= Satisfactory Wa Grav. o -
Dura-Fine R2/R1= | Insatisfactory Wh - [v]

I O7-ROG-EAN AGE

T, Raw NH WY




SRL SOIL & AGGREGATE TESTS

1 2/0 M7 2 0 1||S - 5 32798
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
DATE DATE
Sampled from: BEndge Retrofit Route 91 - RC-13-002 - S-5 By H n for RCV'D: 11/8/13 OLT:
. NUMBER OF 3 brass By,  FAX
Material Source: Dapih 22.5' D, OZOWARA CONTAINERS: MAIL
Owner / Mfr,; SRL Materials Engineer o L MMMMHWEWP M_.‘__,MVMM
Dhate Sa ed: 11/5-7/13 R.E.: Kristopher Barker SOUTHERN REGIONAL TEST(5) REQUESTER v SAMPLETYPE i
GRADING ANALYSIS Address: LABORATORY B Fine Grade 202 | v |AB. PCC
Total Wt By: Date: 13970 Victoria Street Coarse Grade 202 AL Bk.Fill
Size Acc. Combh. Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt Ret.  (mm) Wt Ret. % Ret. %Pass % Pass B Mech. Analysis 203 | v |0 Sub-Grade
Phone: (909} 350 9039 B Plasticity Index 204 | ¥ |AC Agp SOIL v
Phone No.: % Crushed Particles 205 TL-191 S.L.C. NO.
87.5 909-388-7185 Fax: (909) 829 6294 '$pii. Coarse 206
75 Fax. No.: Sp@. Fine (S8D) 207
62.5 |SpG. of Soils 209 Expansion Index
S50 R-VALUE BATCH % CRUSHED PARTICLES ._._.>.W.4. 211
37.5 % Run Size Wt %Retx(Wt.Cr/Tot.Wt) = Prod. | .Gz: Wt v
25 25 mm Wid. | Organic Tmparities 213
19 19 mm Avg, Soundness 214
12.5 12.5 mm % CP Relative Compaction 216 Unit Weight
95 .5 mm Ret. Sand lyuivalent 217
0 475 0 0 100 4.75 mm No.4= | B Moisture Content 26 v 115.20 pef
283 283 % CP=P/R Cleaness Value 227 % MC =30.0 %
FINE GRADE / MECHANICAL ANALYSIS R-VALUE MOISTURE Hnm“ PLASTICITY | Durability Fine 229 Max. Dry Density {pcf)
Dry Wt. 0 100 | 100 i CONTENT INDEX Drurability Coarse 229 Opt. Moist Content (%)
{g) 236 mm 0 0 100 100 SP. G. FINE {5513) Lir. Wet | LL. NP Reactivity ASTM C-28%  |Laboratory Remarks:
118mm O 0 100 | 100 IB}S.S Dy (ir. Dry R-Value 301
800g 600um O 0 100 | 100 (41 Qv. Dy o | PL. NP Film Strip 302
300 pm 0 0 100 100 AB5. % l'are Mottar Strength 515
150 pm 1 1 99 99 Wi S+C+HHIO |retDry | Pl NP PH (RC) 532
75um | 13 16 84 34 Wi §+C b H20 | Resistivity (RC) 532
MECH./HYDRO, R Cor. | CR. ﬂa; Lo | wewe H20 pH / RESISTIVITY P {CMP) 643
1hr, SM 160 | 80 80 | 10% | 10% [j - 500 _ Field  Lab. Resistivity (CMP) | 643
24hr. M 12.0 8.0 4.0 5% 5% 500 - W Soi] pH Expansion Index UBC-29-2
SAND EQUIVALENT okt H20 Mex Dry Density/  ASTM-DI557
Sand R2 Avp. (B}S.S. Dry Min. Resistivity rpt. Moist Content
Clay R1 (A) Ov, Dry Based on 18 gauge CMP. SPECIFIC GRAVITY Y
S.E. Value ABS. % Estimated life: OF SOILS [X) w
L.ART. Rev Wt | Wt Ret. %Ret. | % Loss (C)Wt. 8. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) m '
AB 100 | 5000g App A _ BT seoET RESULT Wt Pycnometer + H,0 (Wa) 7 o o ¥
CD 500 5000g A-C Wt Pycnometer + H20 + Soil {Wh) M = M
No. of spheres = Wt of spheres = SSD = B _ FILM ORGANIC Wo/(Wo+ Wa-Wh) M_ ~l (] ~l
DURABILITY INDEX E B-C STRIPPING [MPURITIES Wo Spec. O wm
Dura-Coarse Sed . Ht.= oD=-2 _ } Satisfactory Wa Grav. o ©
Dura-Fine R2/R1= B-C : Wb - m

T O7-AGG-ES0 RGSD VB3, Re, OH 0A TA)




SRL SOIL & AGGREGATE TESTS

1 2/|0MT7 2 0 1||8S - 6 32808
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB, NO,
DATE DATE
Sampled from: Bridge Retrofit Route 81 - RC-13-002 - 5-6 By WW for RCV'D: 11/8/13 OUT:
. NUMBER OF 1 —umm By: FAX
Material Source: Depth 25' B I}, OZOWARA CONTAINERS: MAIL
Owner / Mfr.: SRL Materials Engineer INORMAL ¥ MM_WMMMMEWU. MM.NMM
Date Sampled: 11/5-7/13 R.E.: Krislopher Barker SOUTHERN REGIONAL TEST(5) REQLESTED o SAMPLE TYPE i
GRADING ANALYSIS Address: LABORATORY B |Fine Grade 202 v |AB. PCC
Total Wi By: Date: 13970 Victoria Street |Coarse Grade 202 AS. Bk.Fill
Size  Ace, Comb. Fontana, CA 52336 |Filler Material 202 EMB. MISC.
Wt Ret.  {mm} Wt Ret. %Ret. % Pass % Pass B Mech, Analysis 203 | ¥ |0G. Sub-Grade
Phone: {909) 350 9039 B Plasticity Index 204 | v |AC Age som, v
Phone No.: % Crushed Particles 205 TL-101 8.1.C. NO.
87.5 909-388-7185 Fax: (909) 829 5294 Sp(., Coarse 206
75 Fax. No.: 8pG. Fine (SSD) 207
62.5 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES g8l LART. 211
375 % Run  Size Wt. YeRet. x{Wt.Cr./Tot. Wt.) = Prod. Unit Wt.
25 25 mm Wtd. Orgamc Impurities 213
19 19 mm Avg, Soundness 214
12.5 12.5 mm % CP Relative Compaction 216 Unit Weight
9.5 9.5 mm Ret. Sand Equivalent 217
4] 4.75 0 0 100 4.75 mm No4 = Maoisture Content 226
1058 1058 % CP=P/R Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE MOISTURE PLASTICITY Durability Fine 229 Max. Dry Density (p<l)
Dry Wt. 0 100 100 —“““ — m— _ CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
{g) 236 mm 0 0 100 100 SP. G FINE (3511) . Wet LL. NP Reaclivity ASTM C-234 Laboratory Remarks:
1.18 mm 0 0 100 100 (B)S.S. Dry Gr. Dry |R-Value 301
80.0g 600 pum 0 0 100 100 (A}, Dry —INO PL. NP |Film Strip 302
300 um 3 4 96 86 ABS. % Tare Mortar Strength 515
150um 20 25 75 75 Wt 540420 Net Dry Pl NP |oH (RCY 532
75 um 41 51 49 49 Wt §+C % H2() Resistivity (RC) 532
MECH./HYDRO. R Com. CR. M0 | ©™ -y mo pH / RESISTIVITY oH (CMP) 643
Lhr. SM 22.0 8.0 14.0 18% 18% | = 5090 Field Lab. Resistivity {CMWP) 643 |
24hr, M 16.0 8.0 8.0 10% | 10% 500-W Soil pH Expansion Index | UBC-292 |
SAND EQUIVALENT M H20 Max. Dry Density/  ASTMDIss?
Sand R2 Avg, (B}S.S. Dry Min. Resistivity Opt. Moist Content
Clay RI {A) Ov. Dry Based on 18 gauge CMP. SPECIFIC GRAVITY -
S.E. Value ABS. % Estimated lite: OF SOILS N Lo
LART. Rev. Wt Wt Ret. % Ret. % Loss (Riga# (C) Wt S. in H20| CLEANNESS VALUE Wt Oven Dry Soil (Wo) 8 .
A B 100 | 5000g App=—A | | s IEEET RESULT Wt Pycnometer + H,O (Wa) m o ~ n
CD 500 | 5000g A-C W Pycnometer + H20 + Soil (Wh) = N
No. of spheres = Wit. of spheres = gsD=_B FILM ORGANIC Wo /(Wo+ Wa-Wb) M_ ~ o -]
DURABILITY INDEX B-C STRIPPING IMPURITIES Wo Spec. [ )
Dura-Coarse Sed Ht= op=_"_ _ Satisfactory Wa Grav. =] o
Dura-Fine R2/R1 = B-C | Insatistactory Wh - m

& OT-AGG-S5D IRGSED 150 Rew. DHOWITAN




SRL SOIL & AGGREGATE TESTS

1 2({0 M7 2/ 0 1||S - 7 3281B
Sample of: Soil SRL Lah. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
DATE DATE
Sampled from: Bridge Retrofit Route 91 - RC-13-002 - §-7 By M m for RCVD: 11/8/13 QUT:
. . NUMBER OF 1 _UNW By: FAX
Material Source: Depth 30 D, OZOWARA CONTAINERS; MAIL
Owner / Mfr.: SRL Materials Engineer o Y “ﬂ._n.uw__,._”mcmu Mﬂm‘mzm
Dhate Sampled: 11/5-7/13 R.E.:. Kristopher Barker SOUTHERN REGIONAL TESTI5) REQUESTED o SAMPLE TYIPE o
GRADING ANALYSIS Address: LABORATORY B Fine Grade 202 v | AB. PCC
Total W1 By: Date: 13570 Victoria Street Coarse Grade 202 AS. Bk.Fill
Size Ace, Comb. Fontana, CA 92336 Filler Material | 202 EMB, MISC.
Wt Ret.  {mm) Wt Ret. % Ret. % Pass | % Pass B Mech. Analysis 203 v |0G. Sub-Grade
Phone (909} 350 9039 M Plasticity Index 204 v |AC Agp SOIL v
Phone No.: % Crushed Particles 205 TL-101 §.1.C. NO.
87.5 909-388-7185 Fax: (909) 829 6294 S$pG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 'SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES _ JRiiell LART 211
375 %Run  Size Wt YoRetx(Wt.Cr /Tot. Wt.} = Prod. Unit Wt.
25 25 mm Wid. Crganic Impurities 213
19 19 mm Avg, Scundness 214
12.5 12.5 mm % CP Relative Compaction 216 Unit Weight
9.5 9.5 mm Ret. Sand Equivalent 217
0 4.75 0 0 100 4.75 mm Nod= Moisture Content 226
963 963 . % CP=P/R Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE MOISTURE PLASTICITY 229 Max. [y Density (pef)
Dry Wt. 0 100 100 RESULT CONTENT INDEX 'Durability Coarse 229 | |Opt. Moist Content (%)
@ 23%mm 0 0 100 100 SP. G. FINE (550} |Gr. Wet LL NP Reactivity ASTM 289 [Laboratory Remarks:
1.18mm O 0 100 100 ([1}SS. Dry Gr. Dry |R-Value 301 |
80.0g 600um O 0 100 100 (A)Ov. Dy . H20 PL. NP (Film Strip 302
300 pm 2 3 a7 97 ABS. % . Tare Mortar Strength 515
150 um 18 23 77 77 Wt S+C+H20 | MNet Dry PL NP |pH (RC) 532
75 um 40 51 49 49 Wt. S+C [ % H20 .Wmmi_.sq (RC) 532
MECH./HYDRO., R Cor.  CR. MAE | U9 wewt 10 pH / RESISTIVITY pH (CMP) 643
Thr. 5M 160 80 80 10% | 10% |, _ 500 _| Field  Lab. Resistivity (CMP) 643 |
24hr. 1M 12.0 8.0 4.0 5% S00-W Soil pH Fxpansion Index UBC-29-2 [
SAND EQUIVALENT a6 T ot H20 Max. Dry Densityl | ASTM.DsS7
Sand R2 Avg (B)S.S. Dry Min, Resistivity Opt. Moist Content
Clay R1 . (A) Ov. Dry . Based on 18 gauge CMP SPECIFIC GRAVITY -
S.E. Value ABS, _x.. . Estimarted life: OF SOILS N w
LART Rev. Wt  WLRet %Ret % Loss ORand (C)We 8. in1120 CLEANNESS VALUE Wt Oven Dry Soil (Wo} 2 .
A B 100 5000g R 2 H SED.HT. | RESULT Wt Pyenometer + H,0 (Wa) m o 5 M
CD 500 @ 5000g A-C | Wt Pycnometer + H20 + Soil (Wb) z = M
No. of spheres = Wt. of spheres = ssp=-B_ _ FILM ORGANIC Wo/(Wo+ Wa-Wb) w_ -~ ] -]
DURABILITY INDEX j seec. | B-C STRIPPING IMPURITIES Wo Spec. S N
Dura-Course Sed Ht= op=_%_ _ Satisfactory Wa Grav. =] -
Dura-Fine R2/MR1 = B-C | Insatisfactory Wb - m

£ OF-AGG-SED MGED T8 Rew. OH OWTHIT




SRL SOIL & AGGREGATE TESTS

1 2//0M7 2 0 1S - 8 32828
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
DATE DATE
Sampled from: Bridge Retrofit Route §1 - RC-13-002 - S-8 By ﬁ for RCVD: 11/8/13 OUT:
. . NUMBER OF i dm—m By: FAX
Material Source: Depih 35 - D. DZOWARA CONTAINERS: MAIL
Owner / Mfr.: SRL Materials Engineer HORMAL ¥ MM.WM_MMMONUH WOI.H,WHMM
Date Sampled: 11/5-7/13 R.E.: Krislopher Barker SOUTHERN REGIONAL TEST(5) REQLESTED v SAMPLE TYPE v
GRADING ANALYSIS Address: LABORATORY N Fine Grade 202 v |AB. PCC
Total Wi By Date: 13970 Victoria Street Coarse Grade 202 AS. Bk.Fill
Size Acc. Comb. Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt. Ret. (mm) Wt Ret. %Ret. % Pass % Pass B Mech. Analysis 203 v |0G. Sub-Grade
Phone: {509) 350 9039 | Plasticity Tndex 204 AC Agg SO v
Phone No.: % Crushed Particles 205 TL-101 8.1.C. NO.
87.5 909-388-7185 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 |SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH. % CRUSHED PARTICLES ._...>.w..._,. 211
37.5 % Run  Size Wt. YRet.x(Wt.Cr./Tot. Wt | = Prod. _ | Unit Wt,
25 25mm | Wtd. Qrganic Impurities 213
19 19 mm Avg Soundness 214
12.5 12,5 mm % CP Relative Compaction 216 Unit Weight
9.5 9.5 mm Ret. Sand Equivalent 217
0 4.75 0 0 100 4.75 mm No.d = Moisture Content 226
692 692 % CP = P/R Cleancss Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE MOISTURE PLASTICITY Durability Fine 229 Max. Dry Density (pef)
Dry Wt. 0 100 100 E _ CONTENT INDEX Durability Coarse 229 Opt. Motst Content (%)
(@) 2.36 mm 0 0 100 100 S G FINE (551 Cir. Wet LL. Reactivity ASTM C-28% Laboratory Remarks:
L18mm O 0 100 100 (1) 8.8 Dy Gr, Dry | R-Value 301
80.0g 600um O 0 100 100 (A} Ov. iy o | PL Film Strip 02
00um | 4 5 95 95 ABS. % Tare Mortar Strength 515
150 pm 14 18 B2 82 Wt $+C+H20 Met Dry PL pll (RC) 532
75 pum 43 54 46 46 Wt. §+C i H20 Resistivity (RC) 532
MECH./HYDRO. R Com. ~CR M= Wt H20 pH / RESISTIVITY pH (CMP) 643
Lhr, M 13.0 8.0 50 6% ol — 00 Field Lab. Resistivity (WP} 643
24hr. 1M 10.0 8.0 2.0 3% SO0 - W Soil pH Expansion Index UBC-29-2
SAND EQUIVALENT e e H20 Max Dry Density/ ~ ASTMAD1557
Sand R2 Avg, (B)S.S. Dry Min. Resistivity Opt. Moist Content
Clay RI (A) Ov, Dry Based on 18 gauge CMP. SPECIFIC GRAVITY -
S.E. Value ABS. % . Estimated life: OF SOILS [ X3 w
L.AKRT. Rev Wt Wt Ret.| % Ret. | % Loss S d XM (C) Wt. S in H20O CLEANNESS VALUE Wt Oven Dry Soil (Wo) m '
A B 100 | 5000g O BT seooor RESULT Wt Pycnometer + H,0 (Wa) Z o N
CD 500 | 5000g -C Wt Pycnometer + H20 + Soil (Wb) M = W
No. of spheres = Wt of spheres = FIIL.M ORGANIC Wo/(Wo+ Wa-Whb) M ~J O -]
DURABILITY INDEX SPEC. STRIPPING IMPURITIES Wo Spec. o N
Dura-Coarse Sed Ht.= Satisfactory Wa Grav. [=] M)
Dura-Fine R2/R1 = Unzatisfacton Wb - m
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SRL SOIL & AGGREGATE TESTS

1 2)f6oM7 20 1(|S - 9 32838
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
DATE DATE
Sampled from: Eridge Retrofit Route 91 - RC-13-002 - S-9 By % for RCV'D: 11/8/13 OUT;
. NUMBER OF i _um~m By: FAX
Material Source: Depth 40° - D. OZOWARA CONTAINERS: MAIL
v | PRI
Owner / Mfr.: SRL Materials Engineer i ORMAL U>MM_”_MmUmQ MOﬂNMM.
Diate Sampled: 11/5-713 R.E.: Kristopher Barker SOUTHERN REGIONAL TEST (5} REQLUESTED o SAMPLE TYPE o
GRADING ANALYSIS Address: LABORATORY B Fine Grade 202 v |AB. PCC
Total Wit By: Date: 13670 Victoria Street Coarse Grade 202 AS. Bk.Fill
Size Acc. Comb. Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt Rel. (mm) WtRet %Ret %Pass % Pass [IROSN B Mech. Analysis 23 v oG Sub-Grade
. Phone: (909) 350 9039 Plasticity Index 204 AL Agg. SOIL 4
Phone Ne.: % Crushed Particles 205 TL-101 S.1.C. NO.
875 909-388-7185 Fax: (909) 829 6294 Spii. Coarse 206
75 Fax. No.: SpG. Fine (S58D) 207
625 $pG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES LART. 211
375 % Run | Size Wi Y%Ret.x(W1.Cr./Tot. Wt.) = Prod. _ Unit W,
25 | 25 mm Wid. Organic Impurities 213
19 19 mm Avg, Soundness 214
12.5 [12.5 mm % CP Relative Compaction 216 Unit Weight
9.5 9.5 mm Ret. Sand Equivalent 217
0 475 0 0 100 1475 mm No4-= Moisture Content 226
724 724 . % CP=P/R Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE MOISTURE PLASTICITY Durability Fine 229 Max. Dry Density (pef)
Dry Wt. 0 100 100 RESULT CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
(9) 2.36 mm 0 0 100 100 SP. G FINE (5513) (ir. Wet LL Reactivity ASTM C-280) Laberatory Remarks;
118mm 0 0 100 100 (B)SS. Dy (ir. Dry R-Value 01
800g 600pum O 0 | 100 100 (A) Ov. Dry H20 PL. Film Strip 302
300 pm 5 6 94 94 ABS. % l'are Mortar Strength 515
150pm | 33 41 59 59 Wt S+C+H20 Met Dry PL |pH (RC) 532
75 pm 58 72 28 23 Wt S+ 4w H20 Resistivity (RC) 532
MECH./HYDRO. R Com | CR " | o fy-yy g0 pH / RESISTIVITY pH (CMP) 643
1hr. 5M 17.0 | 80 90  M% | 1% g - 00 _ Field  Lab. Resistivity (CMP) 543
24br, 1M 120 | 8.0 4.0 5% 5% 500-W Soil pH | Expansion Index UBC-29-2
SAND EQUIVALENT b H20 Max, Dry Density/ ~ ASTM-D1557
Sand R2 Avg,. (B) 8.8. Dry Min. Resistivity Opt. Moist Content
Clay RI1 (A) Ov. Dry Based on 18 gauge CMP, SPECIFIC GRAVITY -
S.E. Value ABS. % Estimated life: OF SOILS [(X] [
1.4 KT, Rev, Wt. Wt Ret. %Ret. % Loss | (CYWt. 8. in H20 CLEANNESS VALUE ‘Wt Oven Dry Soil (Wo) m )
A B 100 | 5000g App— A = Bl o RESULT Wi Pyenometer + KO (Wa) M o 5w
C D 500 5000g Wt Pycnometer + H20 + Soil (Wb) P = >
No. of sphieres = Wt. of splieres = FILM ORGANIC Wo/(Wo+ Wa-Wb) m_ - o o
DURABILITY INDEX STRIPPING IMPURITIES Wo Spec. o N
Dura-Coarse Sed Ht= Satisfactory Wa Grav. o (=)
Dura-Fine R2/R1 = Linsatisfactory Wb - [11]
¥ O7-RGO-SR0 RAED T Rar TH 0OA T




SRL SOIL & AGGREGATE TESTS

1 2)/0 M7 2 0 1|S - 1 0 32848
Sample of: Soil SRL Lab. Stump CONTRACT NO. SAMPLE NO. LAB. NO.
DATE DATE
Sampled from: Bridue Retrofit Route 81 - RC-13-002 - $-10 V., RCVD: 11/8M13 ouT:
NUMBER OF 7 brass By: FAX
Material Source: Depth 42.5' D. OZOWARA CONTAINERS: MAIL
NORMAL ¥ PRIORI
Owner / Mfr.: - SRI. Materials Engineer U>Mm ;“.MmUmc“ MMMMM
Date Sampled: 11/5-7/13 R.E.: Kristopher Barker SOUTHERN REGIONAL TESTIS) REQUESTEDR o SAMPLE TYPE v
GRADING ANALYSIS Address: LABORATORY B Fine Grade 202 v |aAB. PCC
Total Wi By Date: 13970 Victoria Street |Coarse Grade 202 AS. BEk.Fill
Size Acc. Comb., Fontana, CA 92336 | Filler Material 202 EME. MISC.
Wt Ret.| imm} Wi Ret. %Ret %Pass % Pass E [ ] ”Knnr. Analysis 203 v |0G. Sub-Grade
Phone: (909} 350 9039 Plasticity Index 204 AC. hgp S0IL v
Phone No.: |% Crushed Particles 205 TL-101 $,L.C. NO.
875 909-388-7185 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: 8pG. Fine (S5D) 207
62.5 .m_uh.-. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES L.ART. 211
375 %Run  Size Wt. %Ret.x(Wt.Cr /Tot. Wt.) = Prod. _ B Unit Wt v
25 25 mm wid. | Osganic Impurities 13
19 1 mm Avg, Soundness 214
125 12.5 mm % CP Relative Compaction 216 Unit Weight
9.5 9.5 mm Ret. Sand Equivalent 217
0 475 0 0 100 4.75 mm No4= | B Moisture Content 26 v 124.70 pef
323 323 % CP=PR Cleaness Vaiue 227 % MC =228 %
FINE GRADE / MECHANICAL ANALYSIS R-VALUE MOISTURE PLASTICITY [Prurubility Fine 229 Max. 12ry Density (pef)
Dry Wt. 0 100 100 —“_ﬂ__n— CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
(q) 2.36 mm 0 0 100 100 SP. G. FINE (=511} Cir. Wet LL. Reactivity ASTM C-284 Laboratory Remarks:
.18 mm 0 0 100 100 (B)S8.8. Dy Cir. Dry R-Value 301
80.0g 600pm O 0 100 100 {A)Ov, Dy H2 PL. Film Strip 302
300 pm 3 4 96 96 ARS % Tare ‘Mortar Strength 515
150 um | 23 29 71 ! Wi SO0 Met Dry PI. pH (RC) 532
75 pm 43 53 47 47 Wt. 8+ 4w H20 Resistivity (RC) 532
MECH./HYDRO. R Cor. CR | "V W=W1, H20) pH / RESISTIVITY pH (CMP) 643
lhr. M 19.0 8.0 11.0 14% Bul = —00  _ Field Lab. Resistivity (" MT') 643
24hi, IM 13.0 | 8.0 5.0 6% 6% FREW Soil pil UBC-29-2
SAND EQUIVALENT e, H20 Max. Dry Density/ ~ ASTMADI537
Sand R2 Avg, (B)S.S. Dry Min. Resistivity (pi. Moist Content
Clay R1 (A} Ov. Dry Based on 18 gauge CMP. SPECTFIC GRAVITY -
5.E. Value ABS. % Estimated iife: OF SOILS [ 8] w
L.ART. Rev WL Wt Ret. %Ret | % Loss piAgds (C) Wt. S in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) m '
AB 100  5000g V. SED. HT RESULT Wt Pycnometer + H,0 (Wa) Z2 o 5 )
CD 500  5000g A-C Wt Pycnometer + H2O + Soil (Wh) M = N
No. of spheres = Wt. of spheres = ssp=_B_ _ FILM ORGANIC Wo/(Wo+ Wa- Wh) m. ~ o ©
DURABILITY INDEX j B-C STRIPPING IMPURITIES Wo Spec. O m
Dura-Coarse Sed.Hi.= oD=_2_ _ Satisfactory Wa |Grav., o B
Dura-Fine R2/R] = B-C Lins Y Wb - m

& OT-AGG-SS0 RS0 TAL Res OH 031701




SRL SOIL & AGGREGATE TESTS

1 2/0 M7 2 0 1S - 11 3285B
Sample of: Soil SRL Lab, Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
DATE DATE
Sampled from: Eridge Retrofit Route 91 - RC-13-002 - S-11 m<|%|| for RCVD: 11/8/13 OUT:
) . NUMBER OF 1 —um.m By: FAX
Material Source: Daplt - D. OZOWARA CONTAINERS: MAIL
Owner / M SRL Materals Engineer "™ ¥ R0 oTiER
Dite Sampled: 11/5-7/113 R.E.: Kristopher Barker SOUTHERN REGIONAL TEST(5) REQUESTED oF SAMPLE TYPE W
GRADING ANALYSIS Address: LABORATORY M |Fine Grade 202 v |AB. PCC
Total W1 Fv: Date: 13970 Victoria Street Coarse Grade 202 AS. | Bl Fill
Size Acc. Comb, Fontana, CA 92336 | Filler Material 202 EMB. MISC.
Wt Ret. (mm) Wt Ret %Ret % Pass % Pass B | Mech. Analysis 203 v |oG. Sub-Grade
Phone: (909) 350 9039 .Ewm:,n.._.f Index 204 AC, Agg. SOIL v
Phone No.: % Crushed Particles 205 TL-101 8.1.C. NO.
875 909-388-7185 Fax: (909) 829 6294 8pG. Coarse 206
75 Fax. No.: SpG. Fine (85D) 207
62.5 3pG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES SPEC. LART 211
375 % Run  Size Wt. %Ret.x(Wt.Cr./Tot. Wt.) = Prod. Unit Wt.
25 25 mm Wid. Organic Im 213
19 19 mm Avg. Soundness 214
12.5 12.5 mm % CP Relative Compaction 216 Unit Weight
9.5 9.5 mm Ret. Sand Equivalent 217
0 4.75 0 0 100 4.75 mm Nod = Moisture Content 226
832 832 % CP = P/R Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE MOISTURE H“ “H PLASTICITY Durability Fine 229 Max. Dry Density ipcl
Dry Wt. 0 100 100 CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
{g) 2.36 mm 0 0 100 100 SP. G. FINE {5510 Gr. Wet LL Reactivity ASTM C-280 Laboratory Remarks:
(18mm 0 0 100 100 {B)8.5. Dy lor. Dry R-Value 301
80.0g 600pum 2 3 97 97 (A} Ov, Dry H20 PL Film Strip 302
300 pm 9 " 89 89 ABS. % Tare Mortar Strength 515
150 um 36 45 55 55 WL SHCHHIO Wet Dry PL pH (RC) 532
75 wm 55 69 31 31 Wi 54 % H20 Resistivity (RC) 532
MECH./HYDRO. R Cor. = CR. | Mo | €= |y g20 pH / RESISTIVITY pH (CMP) 643
lhr, 5M 13.0 8.0 5.0 6% 6% | =500 Field Lab. Resistivily (WP} 643
24hr. 1M 11.0 8.0 3.0 4% 4% 500-W Soil pH Fxpansion Index UBC-29-2
SAND EQUIVALENT P 20 Max. Dry Density/ ~ ASTMDISS?
Sand R2 Avg. (B) 8.8, Dry Min. Resistivity Opt. Moist Content
Clay RI1 {A) Ov. Dry Based on 18 gauge CMP. SPECIFIC GRAVITY -
S.E. Value ABS. % Estimated life: OF SOILS [X] w
I.A.R.T, Rev. Wt. Wt Ret. % Ret. | % Loss i (C) Wt 8. inH20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) m '
A B 100  5000g ] SED. HT. RESLULT Wt Pyenometer + H,O (Wa) 2 o C N
C D 500 5000g Wt Pycnometer + H20 + Soil (Wb) M = M
No. of spheres = Wt. of spheres = FILM ORGANIC Wo/(Wo + Wa- Wh) M -~ o [--}
DURABILITY INDEX STRIPPING IMPURITIES Wo .m_unn‘ o N
Dura-Coarse Sed Ht.= Satisfactory Wa .quﬂ (=] (4]
Dura-Fine R2/R]1 = Unsatisfactory Wb - o

I 07-AGG S50 (RGISE 192, Aev. DH 034701




SRL SOIL & AGGREGATE TESTS

1 210 M7 2 0 1(|S - 1 2 3286B
Sample of; Soit SRL Lab. =tump CONTRACT NO. SAMPLE NO. LAB, NO.,
DATE DATE
Sampled from: Bridoe Retrofit Route 91 - RC-13-002 - 8-12 m<|K| for RCVD: 11/8/13 ouT:
. NUMBER OF 1 ‘Um-m By: FAX
Material Source: Depth 55' D. OZOWARA CONTAINERS: MAIL
NORMAL v PRIORITY
Owner / Mir.: SRL Materials Engineer G ATE NeEDED MMM.MM
Daie Sampled: 11/5-7/12 R.E.: Kristopher Barker SOUTHERN REGIONAL I'EST(5) REQUESTED o SAMPLE TYPE o
GRADING ANALYSIS Address: LABORATORY B Fine Grade 202 ¥ |AB. PCC
Total Wi By: Date: 13970 Victoria Street Coarse Grade 202 AS. Bk.Fill
Size Acc. Comb. Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt Ret.  {mm) | Wt Ret. % Ret. %DPass % Pass B Mech. Analysis | 203 v oG | Sub-Grade
Phone: {909) 350 9039 Plasticity Index 204 AL Agp SOIL v
Phone No.: % Crushed Particles 205 TL-101 8.1.C. NOG.
87.5 909-388-7185 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: S$pG. Fine (3SD) [ 207
62.5 SpG. of Soils 209 Expansion Index
50 . R-VALUE BATCH % CRUSHED PARTICLES LART. 211
375 | %Run | Size | Wt %Ret (Wt Cr./Tot W)= Prod. | Unit Wt
25 | 25 mm | | Wid, Organic Im 213
19 19 mm | Avg. Soundness 214
12.5 [12.5 mm % CP Relative Compaction 216 Unit Weight
95 0 | 95mm | Ret, Sand Equivalent 217
3 475 3 0 100 475 mm Nod = Moisture Content 226
829 832 | . % CP = P/R Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE MOISTURE PLASTICITY Durability Fine 229 Max, Dry Density (pef)
Dry Wt. 0 100 100 CONTENT INDEX | Durakbality Coarse 229 Opt. Moist Content (%)
() 2.36 mm 0 0 1C0 100 SP. 5. FINE (3501} Gr. Wet LL. Reactivity ARTM C-289 Laboratory Remarks:
1.18 mm 2 3 97 97 (1} 8.8. Dry Gr. Dry R-Value 301
B0.0g 600 um 8 10 90 90 {A)Ov. Dy . H20 PL. Film Strip 302
300 pm 30 38 62 62 ABS. % | Tare | Mortar Strength 515
150 um 64 80 20 20 Wt 5+C+H20 | Met Dry Pl |pH (RC) 532
75 um 71 89 11 11 Wt. §+C . % H20 |Resistivity (RC) 532
MECH./HYDRO. R Cor. CRMEb | W=Wt, 120 pH / RESISTIVITY pH (CMP) 643
Thr. SM 110 80 30 4% . Field  Lab. Resistivity (CMP) 643
24hr. 1M 10.0 B.0 20 3% Soil pll ”_...i ion [ndex LBC-29-2
SAND EQUIVALENT o H20 Max. Dry Density/ | ASTM.D1557
Sand R2 Avg. (B) S.8. Dry Min. Resistivity Upt. Moist Content
Clay RI (A)Ov.Dry | Based on 18 gauge CMP. SPECIFIC GRAVITY -
S.E. Value ABS. % . Estimated life: OF SOILS Y ™)
LART. Rev. Wt WtRet %Rel % Loss [ORqanel (C) Wi S. inH20| CLEANNESS VALUE Wt Oven Dry Soil (Wo) 9 |.
AB 100  5000g App— A Tl seoar RESULT Wt Pycnometer + H,0 (Wa) Z o 5 N
CD 500 | 5000g A-C Wt Pycnometer + H20 + Soil (Wb) M = M
No. of spheres = Wt of spheres = SSD = B i FILM ORGANIC Wo/(Wo+ Wa-Wb) W_ ~{ O oo
DURABILITY INDEX [l svec. B-C STRIPPING IMPURITIES Wo Spec. 5 w»
Dura-Coarse Sed Ht.= op-_" _ . Satisfactory Wa Grav. o ]
Dura-Fine R2/RI1 = B-C Unsatisfactory Wb - m

L 07-AGG-550 RGSD 783 Rew TH N7




SRL SOIL & AGGREGATE TESTS

1 200 M7 2 0 1|lS - 1 3 32878
Sample of: Soil SRL Lab. Ztamp CONTRACT NO. SAMPLE NO. LAB. NO.
DATE DATE
Sampled from: Bridge Retrofit Route 91 - RC-13-002 - $-13 By MW for RCV'T: 11/8/13 OUT:
) ] . chmmw OF 1 —.‘.m.m By: FAX
Material Source: Depth 60 - D. OZOWARA CONTAINERS: MAIL
. . NORMAL % PRIORITY
Owner / Mfr.: SRL Materials Engineer DATE NEEDED! MMNMM
= 11/5-7T113 R.E.: Kristopher Barker SOUTHERN REGIONAL TEST(5) REQUESTED o SAMPLE TYPE i
GRADING ANALYSIS Address: LABORATORY B |Fine Grade 202 | ¥ |AB. PCC
Total W1 Iy Date; 13970 Victoria Street |Coarse Grade 202 | AS. Bk.Fill
[ size Acc. Comb. Fontana, CA 92336 |Filler Material 202 EMB. . MISC.
Wt Ret.| (mm) Wt Ret. % Ret. % Pass % Pass B Mech. Analysis | 203 v o | Sub-Grade
Phone: (909) 350 9039 |Plasticity Index 204 AC. Agp . SOIL v
Phone No.: % Crushed Particles 205 TL-101 5.1.C. NO.
875 909-388-7185 Fax: (909) 829 6294 Spti. Coarse 206
75 Fax. No.; 3pG. Fine (38D) 207
62.5 SpG. of Soils 209 Expansion Index
50 . R-YALUE BATCH % CRUSHED PARTICLES .r.>.ﬂ..~.. 211
375 % Run | Size Wt. %Ret x(W1t.Cr./Tot Wt} = Prod. _ | | Unit W, [
25 25 mm Wid. |Organic Impuritics 213
19 19 mm Avg. Soundness 214
12.5 12.5 mm % CP Relative Compaction 216 Unit Weight
95 | 9.5 mm Ret. Sand Equivalent 217
0 475 0 0 100 475 mm Nod= Moisture Content 226
784 784 % CP = P/R | | Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE MOISTURE PLASTICITY [rakility Fine 229 Max. Dry Density {puf)
Dry Wi, 0 100 100 CONTENT INDEX 'Durability Coarse | 229 Opt. Moist Content (%)
[fa ) 2.36 mm 0 0 100 100 SP. G. FINFE (5511) ir. Wet L.L. . .Womﬂ_{:a\ ASTM C-284 Labosalory Remarks:
1.13 mm 0 0 100 100 (B} S.S. Diry (ir. Dry R-Value 301
80.0g 600 um 2 3 97 97 1410, Diry H20 P.L. Film Strip 302
10 13 a7 a7 ABS. %| lare Mortar Strength | 515
44 55 45 45 Wt S+C+H20 Met Dry Pl pH (RC) 532
75un | 54 68 32 a2 Wt §+C % H20 Resistivity (RC) [ 532
MECH./HYDRO, R Corr.  CR. MHB W=Wt. H20 pH / RESISTIVITY pH (CMP) 543
lhr. 5M 20.0 8.0 12.0 15% Hule =500 Field Lab. |Resistivity {CMF) 643
24hr. 1M 14,0 8.0 6.0 B% 500-W Soil pll Expansion Index | UBC-29-2
SAND EQUIVALENT e e H20 Max. Dry Density/ ~ ASTM-D15S7
Sand R2 Avg. (B)S.8. Dry Min. Resistivity Opt. Moist Content
Clay R1 (A) Ov. Dry Based on 18 gauge CMP. SPECIFIC GRAVITY -
S.E. Value ABS. % Estimated life: OF SOILS [\ ] (2]
LART, Rev. = Wt WtRet %Ret % Loss LRoga# (C) Wt 8. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) 8 .
A B | 100  5000g App— A . B seoET RESULT Wt Pycnometer + H,0 (Wa) 2 o G N
cbD 500 5000g e Wt Pycnometer + H20 + Soil (Wh) M = w
No. of spheres = Wt of spheres = ssp—_B__| FILM ORGANIC Wo/(Wo + Wa - Wh) J o~ o o
DURABILITY INDEX Bl seec. | B-C | STRIPPING IMPURITIES Wo Spec. S wm
Dura-Coarse Sed Ht.= oD = L Satisfactory Wa Grav. o ~
Dura-Fine R2/R1 = B-C Lir WY Wb - m

& DT-AGG-SEDRGED 7EE, Aav. DH 031704




SRL SOIL & AGGREGATE TESTS

1 2f/0M7 20 1(s - 1 4 3288B
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
DATE DATE
Sampled from: Bridge Retrofit Route 81 - RC-13-002 - 5-14 By m for RCV'D: 11/8/13 OUT:
. NUMBER OF | bag By: FAX
Material Source: Depih 65' D, OZOWARA CONTAINERS: MAIL
Owner / Mfr.: SRL Materials Engineer NORMAL ¥ W_MMM”MEHP MM_,NMM
Date Sampled: 11/5-7/13 R.E.: HKrizstopher Barker SOUTHERN REGIONAL TESTiS) REQUESTED " SAMPLE TYPE v
GRADING ANALYSIS Address: LABORATORY B Fine Grade 202 v | AB. PCC
Total Wt By: Date: 13970 Victoria Street Coarse Grade 202 AS. Bk Fill
Size Acc, Comb. Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt Ret. imm) Wi Ret. %Ret % Pass % Pass B Mech. Analysis 208 v |OoG. Sub-Grade
Phone: (909) 350 9039 Plasticity Index 204 AC. Agp. SOIL v
Phone No.: % Crushed Particles 205 TL-101 S.L.C. NO.
875 909-388-7185 Fax: (909) 829 6294 Spti. Coarse 206
75 Fax. No.: 3pG. Fine (S58D) 207
62.5 .va. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES ”r.>.w.,_,. 211
375 % Run  Size Wi. %oRet.x(Wt.Cr./Tot. Wt.) = Prod. Unit Wt.
25 25 mm Wtd. .O_.mﬁ:.n Impurities 213
19 19 mm Avg. |Soundness 214
12.5 12.5 mm % CP Relative Compaction 216 Unit Weight
9.5 9.5 mm Ret. |8and Equivalent 217
0 475 0 0 100 475 mm Ned= | | Moisture Content 226
648 648 % CP = PR Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE MOISTURE PLASTICITY . Durability Fine 229 Max. Dry Density (pet)
Dry Wt. 0 100 100 -u “__— _ CONTENT INDEX | [Durability Coarse 229 [ Opt. Moist Content (%)
() 2.36 mm 0 0 100 4100 5P, G. FINE (550) L. Wet LL. [ Reactivity ASTM C.2 ..E. Laboratory Remarks:
L18mm 1 1| g9 89 i13) S.8. Dry R-Value 301
80.0g 600 pum 3 4 96 96 (A) 0w, Dry PL. Film Strip 302
300 um 22 28 72 72 ADS. % Mortar Strength 515
150 pm 44 55 45 45 Wi $+C+H20 PL »H (RC) 532
75 pm 51 64 36 36 Wi 8+C Resistivity (RC) 532
MECH./HYDRO. R Cor.  CR H,@ .H__ 9“_5 W=Wr H20 pH / RESISTIVITY pH (CMP) 643
Ihr. SM 210 80 130 16% | 16% [, _ 500 Field  Lab. Resistivity (CMP) 643
24hr. 1M 140 | 80 6.0 8% S Soil pl1 Expansion Index | UBC-292 |
SAND EQUIVALENT SR H20 Max, Dry Density/ | ASTM.DI1SS7
Sand R2 Avg, (B) 8.8. Dry Min. Resistivity Opt. Moist Content
Clay R1 {A) Ov. Dry Based on 18 gauge CMP. SPECIFIC GRAVITY =
S.E. Value ABS. % Estimated life: OF SOILS N (20
LLART. Rev. Wt. |Wt Ret.| % Ret. % Loss {C) Wt. 8. in H2O CLEANNESS VALUE Wt Oven Dry Soil (Wo) nn.w '
A B 100  5000g App— A Il seooar RESULT Wt Pycriometer + H,O (Wa) m o o~
cD 500 S000g . A-C Wt Pycnometer + H20 + Soil (Wh) = M
No. of spheres = Wt of spheres = B FILM ORGANIC Wo/ {Wo + Wa-Wh) m_ ~ o ]
DURABILITY INDEX STRIPPING IMPURITIES Wo Spec. o N
Dura-Coarse Sed.Ht= Setisfactory Wa Grav. o <o
Dura-Fine R2/R1 = | Insatisfactory Wb - [vs]




SRL SOIL & AGGREGATE TESTS

1 20 M7 2 0 1||S - 1 5 3289B
Sample of: Soil SRL Lab. Stamp CONTRACT NO. “SAMPLE NO. LAB. NO.
- DATE DATE
Sampled from: Eridge Retrofit Route 91 - RC-13-002 - S-15 YD RCVD: 11/8/13 OUT:
. . NUMBER OF | bag By:  FAX
Material Source: Depih 70 D. OZOWARA CONTAINERS: MAIL
. . NORMAL ¥ PRIORITY
Owner / Mfr.: SRL Materials Engineer “ BATE NEEDES Mﬂmmm
Drate Sampled: 11/5-7/13 R.E.: Kristopher Barker SOUTHERN REGIONAL TEST(5) REQUESTED v SAMPLE TYPE i
GRADING ANALYSIS Address: LABORATORY B Fine Grade 202 | v |AB. PCC
Total Wi By. Date: 13970 Victoria Street Coarse Grade 202 AS. Bk.Fill
Size Ace, Comb. Fontana, CA 92336 Filler Material 202 EMB. MISC,
Wt Ret.| (mm) WtRet, %Rel. %Pass % Pass B Mech. Analvsis 203 | v |oa Sub-Grade
Phone: (909) 350 9039 B Plasticity Index 204 | v |AC A sOWL v
Phone No.: % Crushed Particles 205 | TL-101 S.I.C. NO.
87.5 909-388-7185 Fax: (909) 829 6294 Spii. Coarse 206
75 Fax. No.: SpG. Fine (8§51 207
62.5 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES .H..>.W.ﬂ 211
375 % Run  Size Wi, %Ret.x(W1.Cr./Tot. Wt.) = Prod. Unit Wt,
25 25 mm Wid. Organic lmpuritics 213
19 19 mm Avg. Soundness 214
12.5 12.5 mm % CP Relative Compaction 216 Unit Weight
95 9.5 mm Ret, Sand Equivalent 217
4] 4.75 0 0 100 4.75 mm Nod4 = Moisture Content 226
643 643 % CP=P/R Cleaness Vaiue 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE MOISTURE un““ PLASTICITY Durability Fine 229 Max. Dry Density (pel)
Dry Wt. 0 100 100 CONTENT INDEX 229 Opt. Moist Content (%)
(g) 236mm| 0 0 100 100 5P G. FINE (55D Lir, Wet LL. NP Reactivity ASTM C-28% Laboratory Remarks:
18mm 0 0 100 | 100 (B)5.8. Dry Gir. Dry R-Value 301
80.0g 600um O 0 100 | 100 [AY Ov. Dy 20 PL. NP Film Strip 302
300 um 0 0 100 100 ABS. % Tare | Mortar Strength 515
150 um 1 1 99 99 Wt, S+ 20D et Dry PL NP pH {EL) 532
75 im 16 20 80 80 Wt 5+ " H20 Resistivity (RC) 532
MECH./HYDRO. R Cor.  CR. M| E | w=we H20 pH / RESISTIVITY pH (CMP) 643
thr. 5M 22.0 8.0 14.0 18% 18% Field Lab, Resistivity (CMP) 643
24hr. 1M 15.0 8.0 7.0 9% 9% Soil pH Expansion Index UBC-29-2
SAND EQUIVALENT 28 H20 Max. Dry Density/ ASTM-D1557
Sand R2 Avg. W-1d3sM8 (B) 5.S. Dry Min. Resistivity Ui Moist Content
Clay Rl (A)}Ov. Dry Based on 18 gauge CMP. SPECIFIC GRAVITY -
S.E. Value ABS. % Estimated life: OF SOILS |m w
L.AKT. Rev. Wi Wt Ret. %Ret. % Loss (C) Wt. 8. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) m '
A B 100 | 5000g Appe_A__ T  seoowr RESULT Wt Pycnometer + H,0 (Wa) 7 o & N
CD 500 5000g A-C Wt Pycnometer + H20 + Soil (Wh) M = M
No. of spheres = Wt of splieres = FILM ORGANIC Wo/{(Wo + Wa- Wh) 2~ o [
DURABILITY INDEX STRIPPING IMPURITIES Wo Spec. o r
Dura-Coarse Sed Ht= Satisfactory Wa Grav. o -]
Dura-Fine R2/R1 = |Insatisfactory Wb - m

B ATARCLEAN (RN TEN Ros N 07




SRL SOIL & AGGREGATE TESTS

1] 2[o[m/ 7]/ 2] 01 ] ] ]| 40818
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
DATE DATE
Sampled from: Composite 4 / RC-13-002 ( $-10, S-11 & S-12) By for RCVD: 11/18/14 OUT: 2/25/14
. NUMBER OF 3 Bags By:  FAX
Material Source: D. OZOWARA CONTAINERS: MAIL
. . NORMAL PRIORITY v
Owner / Mfr.: SRL Materials Engineer ] OATE NEEDED: V] Mﬂ_mmm
Date Sampled: 11-5/7-13 R.E.:  Kristopher Barker SOUTHERN REGIONAL TEST(S) REQUESTED v SAMPLE TYPE v
GRADING ANALYSIS Address: LABORATORY Fine Grade 202 AB. pPCC
Total Wt. By: Date: 13970 Victoria Street Coarse Grade 202 AS. Bk.Fill
Size Acc. Comb. Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt. Ret. (mm) | Wt. Ret.| % Ret. | % Pass | % Pass E Mech. Analysis 203 0.G. Sub-Grade
Phone: (909) 350 9039 Plasticity Index 204 A.C. Agg. SOIL v
Phone No.: % Crushed Particles 205 TL-101 S.I.C. NO.
87.5 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES P L.AR.T. 211
37.5 % Run | Size Wit. %Ret.x(Wt.Cr./Tot.Wt.) = Prod. Unit Wt. 212
25 25 mm witd. Organic Impurities 213
19 19 mm Avg. Soundness 214
125 12.5 mm % CP Relative Compaction 216 Dry Density
9.5 9.5 mm Ret. Sand Equivalent 217
4.75 4.75 mm No.4 = Moisture Content 226
% CP =P/R Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE p MOISTURE [Jaal] PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 | REsuLT] _ CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
(9) 2.36 mm SP. G. FINE (SSD) Gr. Wet L.L. Flat & Elongated ASTM D 4791 Laboratory Remarks:
1.18 mm (B) S.S. Dry Gr. Dry R-Value 301
.0g 600 um (A) Ov. Dry H20 P.L. 7 Fine Agg Angularity AASHTO T 304
300 pm ABS. oi Tare Mortar Strength 515
150 pm Wit. S+C+H20 Net Dry P.I. pH (RC) 532
75 um Wt. S+C % H20 Resistivity (RC) 532
MECH. / HYDRO. R Corr. | CR. | &P :omjmc W=Wt. H20 pH / RESISTIVITY W |pH (CMP) 643 4
1hr. 5M Bulk =200 _ Field Lab. M |Resistivity (CMP) 643 v
24hr. 1M 500-W Soil pH 8.84 Expansion Index UBC-29-2
SAND EQUIVALENT rronoTo08 e H20 8.04 Max. Dry Density/ ASTM-D1557
Sand R2 Avg. (B) S.S. Dry Min. Resistivity 3868 Opt. Moist Content 7
Clay R1 (A) Ov. Dry Based on 18 gauge CMP. SPECIFIC GRAVITY =
S.E. Value ABS. O\L Estimated life: 43 yrs. OF SOILS N N
LART. | Rev. | WL | WE Ret| %Ret | % Loss [RORGRell (C) Wi. S. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) g I,
A B 100 | 5000g App= A SED. HT. RESULT Wt Pycnometer + H,0 (Wa) 5 o w o
cCD 500 | 50009 A-C Wt Pycnometer + H20 + Soil (Wh) z = W
No. of spheres = Wi. of spheres = SSD = B _ FILM ORGANIC Wo / (Wo + Wa - Wb) M ~ o 00
DURABILITY INDEX =N B-C STRIPPING IMPURITIES Wo Spec. S |m
Dura-Coarse Sed.Ht.= oD = A _ Satisfactory Wa Grav. o [
Dura-Fine R2/R1 = B-C Unsatisfactory Wb [ w

£ 07-AGG-SSD (RG/SD 7/93, Rev. HC 10/17/11)




SRL SOIL & AGGREGATE TESTS

1] 2[o[m/ 7]/ 2] 01 ] ] ] | 40808
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
DATE DATE
Sampled from: Composite 3/ RC-13-002 ( S-6, S-7, S-8& 5-9) By for RCVD: 11/18/14 OUT: 2/25/14
. NUMBER OF 4 Bags By:  FAX
Material Source: D. OZOWARA CONTAINERS: MAIL
. . NORMAL PRIORITY v
owner / Mfr.: SRL Materials Engineer 7’ DATE NEEDED: E Mﬂ_mmm
Date Sampled: 11-5/7/13 R.E.:  Kristopher Barker SOUTHERN REGIONAL TEST(S) REQUESTED v SAMPLE TYPE v
GRADING ANALYSIS Address: LABORATORY Fine Grade 202 AB. PCC
Total Wt. By: Date: 13970 Victoria Street Coarse Grade 202 AS. Bk.Fill
Size Acc. Comb. Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt. Ret. (mm) | Wt. Ret.| % Ret. | % Pass | % Pass E Mech. Analysis 203 0.G. Sub-Grade
Phone: (909) 350 9039 Plasticity Index 204 A.C. Agg. SOIL v
Phone No.: % Crushed Particles 205 TL-101 S.I.C. NO.
87.5 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES P LAR.T. 211
37.5 % Run | Size Wit. %Ret.x(Wt.Cr./Tot.Wt.) = Prod. Unit Wt. 212
25 25 mm witd. Organic Impurities 213
19 19 mm Avg. Soundness 214
125 12.5 mm % CP Relative Compaction 216 Dry Density
9.5 9.5 mm Ret. Sand Equivalent 217
4.75 4.75 mm No.4 = Moisture Content 226
% CP =P/R Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE p MOISTURE [Jaal] PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 | REsuLT] _ CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
(9) 2.36 mm SP. G. FINE (SSD) Gr. Wet L.L. Flat & Elongated ASTM D 4791 Laboratory Remarks:
1.18 mm (B) S.S. Dry Gr. Dry R-Value 301
.0g 600 um (A) Ov. Dry H20 P.L. 7 Fine Agg Angularity AASHTO T 304
300 pm ABS. oi Tare Mortar Strength 515
150 pm Wit. S+C+H20 Net Dry P.I. pH (RC) 532
75 um Wt. S+C % H20 Resistivity (RC) 532
MECH. / HYDRO. R Cor. | CR. | &M | cm = Jw=wt H20 pH / RESISTIVITY B |pH (CMP) 643 v
1hr. 5M Bulk =200 _ Field Lab. M |Resistivity (CMP) 643 v
24hr. 1M 500-W Soil pH 7.98 Expansion Index UBC-29-2
SAND EQUIVALENT rronoTo08 e H20 8.04 Max. Dry Density/ ASTM-D1557
Sand R2 Avg. (B) S.S. Dry Min. Resistivity 2958 Opt. Moist Content 7
Clay R1 (A) Ov. Dry Based on 18 gauge CMP. SPECIFIC GRAVITY =
S.E. Value ABS. O\L Estimated life: 39 yrs. OF SOILS N N
LART. | Rev. | WL | WE Ret| %Ret | % Loss [RORGRell (C) Wi. S. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) g I,
A B 100 50009 App = A _ SED. HT. RESULT Wt Pycnometer + H,O (Wa) m o S o
cCD 500 | 50009 A-C Wt Pycnometer + H20 + Soil (Wh) z = W
No. of spheres = Wt. of spheres = SSD = B _ FILM ORGANIC Wo / (Wo + Wa - Whb) M ~ o o
DURABILITY INDEX =N B-C STRIPPING IMPURITIES Wo Spec. S N
Dura-Coarse Sed.Ht.= oD = A _ Satisfactory Wa Grav. o o
Dura-Fine R2/R1 = B-C Unsatisfactory Wb [ w

£ 07-AGG-SSD (RG/SD 7/93, Rev. HC 10/17/11)




SRL SOIL & AGGREGATE TESTS

1] 2[o[m/ 7]/ 2] 01 ] ] ]| 40798
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
DATE DATE
Sampled from: Composite 2 / RC-13-002 ( S-2 & S-3) By for RCVD: 11/18/13 OUT: 2/25/14
. NUMBER OF 2 Bags By:  FAX
Material Source: D. OZOWARA CONTAINERS: MAIL
. . NORMAL PRIORITY v
Owner / Mfr.: SRL Materials Engineer ] OATE NEEDED: V] Mﬂ_mmm
Date Sampled: 11/5/7-13 R.E.:  Kristopher Barker SOUTHERN REGIONAL TEST(S) REQUESTED v SAMPLE TYPE v
GRADING ANALYSIS Address: LABORATORY Fine Grade 202 AB. pPCC
Total Wt. By: Date: 13970 Victoria Street Coarse Grade 202 AS. Bk.Fill
Size Acc. Comb. Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt. Ret. (mm) | Wt. Ret.| % Ret. | % Pass | % Pass E Mech. Analysis 203 0.G. Sub-Grade
Phone: (909) 350 9039 Plasticity Index 204 A.C. Agg. SOIL v
Phone No.: % Crushed Particles 205 TL-101 S.I.C. NO.
87.5 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES P L.AR.T. 211
37.5 % Run | Size Wit. %Ret.x(Wt.Cr./Tot.Wt.) = Prod. Unit Wt. 212
25 25 mm witd. Organic Impurities 213
19 19 mm Avg. Soundness 214
125 12.5 mm % CP Relative Compaction 216 Dry Density
9.5 9.5 mm Ret. Sand Equivalent 217
4.75 4.75 mm No.4 = Moisture Content 226
% CP =P/R Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE p MOISTURE [Jaal] PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 | REsuLT] _ CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
(9) 2.36 mm SP. G. FINE (SSD) Gr. Wet L.L. Flat & Elongated ASTM D 4791 Laboratory Remarks:
1.18 mm (B) S.S. Dry Gr. Dry R-Value 301
.0g 600 um (A) Ov. Dry H20 P.L. 7 Fine Agg Angularity AASHTO T 304
300 pm ABS. oi Tare Mortar Strength 515
150 pm Wit. S+C+H20 Net Dry PL | pH (RC) 532
75 um Wt. S+C % H20 Resistivity (RC) 532
MECH. / HYDRO. R Corr. | CR. | &P :omjmc W=Wt. H20 pH / RESISTIVITY W |pH (CMP) 643 4
1hr. 5M Bulk =200 _ Field Lab. M |Resistivity (CMP) 643 v
24hr. 1M 500-W Soil pH 9.53 Expansion Index UBC-29-2
SAND EQUIVALENT rronoTo08 e H20 8.04 Max. Dry Density/ ASTM-D1557
Sand R2 Avg. (B) S.S. Dry Min. Resistivity 1150 Opt. Moist Content 7
Clay R1 (A) Ov. Dry Based on 18 gauge CMP. SPECIFIC GRAVITY =
S.E. Value ABS. O\L Estimated life: 26 yrs. OF SOILS N N
LART. | Rev. | WL | WE Ret| %Ret | % Loss [RORGRell (C) Wi. S. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) g I,
A B 100 | 5000g App= A SED. HT. RESULT Wt Pycnometer + H,0 (Wa) 5 o w o
cCD 500 | 50009 A-C Wt Pycnometer + H20 + Soil (Wh) z = W
No. of spheres = Wi. of spheres = SSD = B _ FILM ORGANIC Wo / (Wo + Wa - Wb) M ~ o ~
DURABILITY INDEX =N B-C STRIPPING IMPURITIES Wo Spec. S |m
Dura-Coarse Sed.Ht.= oD = A _ Satisfactory Wa Grav. o ©
Dura-Fine R2/R1 = B-C Unsatisfactory Wb [ w

£ 07-AGG-SSD (RG/SD 7/93, Rev. HC 10/17/11)




SRL SOIL & AGGREGATE TESTS

1] 2[o[m/ 7]/ 2] 01 ] ] ]| 40788
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
DATE DATE
Sampled from: Composite 1 / RC-13-002 ( S-1 & S-15) By for RCVD: 11/18/13 OUT: 2/25/14
. NUMBER OF 2 Bags By:  FAX
Material Source: D. OZOWARA CONTAINERS: MAIL
. . NORMAL PRIORITY v
Owner / Mfr.: SRL Materials Engineer ] OATE NEEDED: V] Mﬂ_mmm
Date Sampled: 11-5/7-13 R.E.:  Kristopher Barker SOUTHERN REGIONAL TEST(S) REQUESTED v SAMPLE TYPE v
GRADING ANALYSIS Address: LABORATORY Fine Grade 202 AB. pPCC
Total Wt. By: Date: 13970 Victoria Street Coarse Grade 202 AS. Bk.Fill
Size Acc. Comb. Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt. Ret. (mm) | Wt. Ret.| % Ret. | % Pass | % Pass E Mech. Analysis 203 0.G. Sub-Grade
Phone: (909) 350 9039 Plasticity Index 204 A.C. Agg. SOIL v
Phone No.: % Crushed Particles 205 TL-101 S.I.C. NO.
87.5 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES P L.AR.T. 211
37.5 % Run | Size Wit. %Ret.x(Wt.Cr./Tot.Wt.) = Prod. Unit Wt. 212
25 25 mm witd. Organic Impurities 213
19 19 mm Avg. Soundness 214
125 12.5 mm % CP Relative Compaction 216 Dry Density
9.5 9.5 mm Ret. Sand Equivalent 217
4.75 4.75 mm No.4 = Moisture Content 226
% CP =P/R Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE p MOISTURE [Jaal] PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 | REsuLT] _ CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
(9) 2.36 mm SP. G. FINE (SSD) Gr. Wet L.L. Flat & Elongated ASTM D 4791 Laboratory Remarks:
1.18 mm (B) S.S. Dry Gr. Dry R-Value 301
.0g 600 um (A) Ov. Dry H20 P.L. 7 Fine Agg Angularity AASHTO T 304
300 pm ABS. oi Tare Mortar Strength 515
150 pm Wit. S+C+H20 Net Dry P.I. pH (RC) 532
75 um Wt. S+C % H20 Resistivity (RC) 532
MECH. / HYDRO. R Corr. | CR. | &P :omjmc W=Wt. H20 pH / RESISTIVITY W |pH (CMP) 643 4
1hr. 5M Bulk =200 _ Field Lab. M |Resistivity (CMP) 643 v
24hr. 1M 500-W Soil pH 7.40 Expansion Index UBC-29-2
SAND EQUIVALENT rronoTo08 e H20 8.04 Max. Dry Density/ ASTM-D1557
Sand R2 Avg. (B) S.S. Dry Min. Resistivity 3795 Opt. Moist Content 7
Clay R1 (A) Ov. Dry Based on 18 gauge CMP. SPECIFIC GRAVITY =
S.E. Value ABS. O\L Estimated life: 43 yrs. OF SOILS N N
LART. | Rev. | WL | WE Ret| %Ret | % Loss [RORGRell (C) Wi. S. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) g I,
A B 100 | 5000g App= A SED. HT. RESULT Wt Pycnometer + H,0 (Wa) 5 o w o
cCD 500 | 50009 A-C Wt Pycnometer + H20 + Soil (Wh) z = W
No. of spheres = Wi. of spheres = SSD = B _ FILM ORGANIC Wo / (Wo + Wa - Wb) M ~ o ~
DURABILITY INDEX =N B-C STRIPPING IMPURITIES Wo Spec. S |m
Dura-Coarse Sed.Ht.= oD = A _ Satisfactory Wa Grav. o (o4}
Dura-Fine R2/R1 = B-C Unsatisfactory Wb [ w

£ 07-AGG-SSD (RG/SD 7/93, Rev. HC 10/17/11)




Appendix Il

ldealized Soil Profile



IDEALIZED SOIL PROFILE AND STRENGTH PARAMETERS
Valley View Street Overcrossing

Approximate Predominent Average Total Unit Weight Friction Angle Undrained Shear
Elevation Soil Type Blowcount, Strength
N60 (pcf) (Residual —Sr)
(ft) (degree) (psf)
Bent 2
+59’ to +50’ SC/SP 10 115 32
+50’ to +41’ SM/ML 6 112 29 260
+41’ to +24’ SM/ML 14 117 33 600
+24’ to +14’ SM 18 120 34 770
+14' to -1’ SM/SP-SM 40 125 37
-1"to-11’ SM/ML 25 125 35
-11' to -271’ SM 30 125 36




Appendix IV
Caltrans ARS Curve
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Printer Friendly View

Latitude: 33.856660
Depth to Vs = 1.0 km/s: 748 m

Fault ID: 361

Fault Type: Rev

Dip Direction: NW

Top of Rupture Plane(Ztor): 2.80 km

01 0.481 1.159 1.000 0.558

0.1 0.697 1.146 1.000 0.800

0.2 0.886 1.153 1.000 1.022

0.937 1.178 1.000 1.103

0.5 0.906 1.274 1.000 1.153

0.7 0.778 1.310 1.080 1.101

http://dap3.dot.ca.gov/...ab.php?x=182.4288373484434&y=-460.1258112632919& lat=33.85666025&long=118.02861214&sv=270&mstatus=&top=3&display=reduced&near=3&srrup=3.93[3/25/2014 11:04:13 AM]




Printer Friendly View

1 0.612 1.337 1.200 0.981

1.2 0.514 1.353 1.200 0.834

1.5 0.404 1.368 1.200 0.664

2 0.280 1.384 1.200 0.465

3 0.157 1.399 1.200 0.264

4 0.106 1.406 1.200 0.179

5 0.080 1.411 1.200 0.135
Anaheim

Fault ID: 363

Maximum Magnitude (MMax): 6.4

Fault Type: Rev

Fault Dip: 71 Deg

Dip Direction: ne

Bottom of Rupture Plane: 14.20 km

Top of Rupture Plane(Ztor): 3.80 km

Rrup 3.93 km

Rjb: 0.00 km

Rx: 1.02 km

Fnorm: 0

Frev: 1

Period SA(Base Basin Near Fault _ SA(Final

Spectrum) Factor Factor(Applied) Spectrum)

0.01 0.512 1.154 1.000 0.591

0.05 0.580 1.146 1.000 0.665

0.1 0.719 1.142 1.000 0.821

0.15 0.829 1.144 1.000 0.948

0.2 0.907 1.148 1.000 1.041

0.25 0.944 1.157 1.000 1.092

0.3 0.960 1.170 1.000 1.124

0.4 0.962 1.199 1.000 1.154

0.5 0.925 1.266 1.000 1.170

0.6 0.845 1.287 1.040 1.132

0.7 0.779 1.303 1.080 1.097

0.85 0.680 1.317 1.140 1.022

1 0.593 1.330 1.200 0.946

1.2 0.489 1.346 1.200 0.790

http://dap3.dot.ca.gov/...ab.php?x=182.4288373484434&y=-460.1258112632919& lat=33.85666025&long=118.02861214&sv=270&mstatus=&top=3&display=reduced&near=3&srrup=3.93[3/25/2014 11:04:13 AM]



Printer Friendly View

1.5 0.376 1.361 1.200 0.615

2 0.246 1.380 1.200 0.407

3 0.124 1.399 1.200 0.209

4 0.078 1.408 1.200 0.131

5 0.056 1.413 1.200 0.096
Compton

Fault ID: 367

Maximum Magnitude (MMax): 6.9

Fault Type: Rev

Fault Dip: 20 Deg

Dip Direction: NE

Bottom of Rupture Plane: 15.60 km

Top of Rupture Plane(Ztor): 5.20 km

Rrup 10.84 km

Rjb: 0.00 km

Rx: 17.37 km

Fnorm: 0

Frev: 1

Period SA(Base Basin Near Fault _ SA(Final

Spectrum) Factor Factor(Applied) Spectrum)

0.01 0.462 1.166 1.000 0.539

0.05 0.541 1.160 1.000 0.627

0.1 0.718 1.153 1.000 0.827

0.15 0.846 1.154 1.000 0.977

0.2 0.905 1.160 1.000 1.049

0.25 0.917 1.171 1.000 1.074

0.3 0.916 1.186 1.000 1.086

0.4 0.879 1.219 1.000 1.071

0.5 0.826 1.283 1.000 1.060

0.6 0.750 1.303 1.040 1.017

0.7 0.688 1.317 1.080 0.978

0.85 0.602 1.330 1.140 0.913

1 0.528 1.342 1.200 0.850

1.2 0.437 1.357 1.200 0.712

15 0.337 1.370 1.200 0.554

2 0.217 1.385 1.200 0.361

http://dap3.dot.ca.gov/...ab.php?x=182.4288373484434&y=-460.1258112632919& lat=33.85666025&long=118.02861214&sv=270&mstatus=&top=3&display=reduced&near=3&srrup=3.93[3/25/2014 11:04:13 AM]



Printer Friendly View

0.106 1.398 1.200 0.178
5 0.050 1.410 1.200 0.084

01 0.511 1.136 1.000 0.581

0.1 0.889 1.117 1.000 0.993

1.112 1.117 1.000 1.243

1.108 1.140 1.000 1.263

0.5 0.965 1.229 1.000 1.186

0.7 0.813 1.271 1.080 1.116

0.628 1.305 1.200 0.983

1.5 0.432 1.343 1.200 0.696

3 0.211 1.391 1.200 0.352

5 0.124 1.411 1.200 0.209

0.01 0.264
0.1 0.461

| |
http://dap3.dot.ca.gov/...ab.php?x=182.4288373484434&y=-460.1258112632919& lat=33.85666025&long=118.02861214&sv=270&mstatus=&top=3&display=reduced&near=3&srrup=3.93[3/25/2014 11:04:13 AM]



Printer Friendly View

http://dap3.dot.ca.gov/...ab.php?x=182.4288373484434&y=-460.1258112632919& lat=33.85666025&long=118.02861214&sv=270&mstatus=&top=3&display=reduced&near=3&srrup=3.93[3/25/2014 11:04:13 AM]



Printer Friendly View
5 0.209

http://dap3.dot.ca.gov/...ab.php?x=182.4288373484434&y=-460.1258112632919& lat=33.85666025&long=118.02861214&sv=270&mstatus=&top=3&display=reduced&near=3&srrup=3.93[3/25/2014 11:04:13 AM]



Appendix V
CLig Analysis



b|>°S.LdDA3]IBA\ LD ASII_A\DITD\:T (3|l 193[0id
IWd 8€:TT:S '€10T/b/TT U0 pajeald poday - 1emyos JUBWSSeSSY uonoeanbll 1dd - £2°§° 4 T'A bind

Aganbij 30U Iim 31 ulenad 50Uy v/N ‘yadap nwi v/N WbiayY (114 Y 00°0T :(nysui) a|gey Joem 0} yidaq
Asanby 03 axun ON :paljdde yydap ywin ON 4 9sn 85°0 uolessedoe punolb yead
. sjlos [ly  :paydde Joiaeyaq ol Aepd 14S uo paseg tuopejnoled Jybram Jun 06'9 ™\ apnyubew axenbypes
NS MO D Aj3¥l| Ajlenba aue *byj ou pue uondeenbr ON :paydde 2y 09°¢ 19N|RA JO-IND D] BNjeA ] UO paseg 11593 03 Su|0d
st YbIH D Ajanbij 03 Ayl AtsA ON :paldde "}0839p uonisuel] € 1leAsdiul synsad abelany (6002) uosuaqoy :poOYISW UOHILI0D S3UIH
su ybly A1 Aganbiy [im 31 ueLID 1S0WY V/N ‘Jublam i ¥ 00°0T :(‘byne) aiqey Jotem 03 idea  (6002) UOSHBAOY :poyiaw sisAjeuy
awdYds 10|0d Id1 QWIdYDS 10]0d *S"4 ejep sisAjeue pue siajpweled ndug
(u) yuawsdeldsig (u) Juawapyes jelua30d uonoeenbn Aya4es Jo Joyoed USO8 WAD
0 L 9 S ¥ € T 0¢ ST 01 3 0 € §C C S'T T S0 0 8TI9THTITCTT T 8090020 O
] | 1 ] 1 ] N 1 o
¢S Ml e e : L1 4 7S
Los W - 0s Los
8% TR 8b -8
op . et ob oy
—vb A —vb
-y ol w A4
A PR e 00000 - ov : : : Loy
-8€ . 8¢ -8€
-9¢ - 9¢ 9¢
b€ =T 149 €
-C€ € €
-og ;M - o€ , o€
v} 4 lw) jwj .
gz @ ® (0] —_— 87 & L5z &
= = = L = =
9 2 = = = oz 2 Loz 5
3 =) = | 3 3
-ve ~ = ~ - - b~ -ve ~
-C¢ eC - —CC
I-0¢ - 0¢ -0¢
81 81 : 81
91 < S L 9T
\W , 9T 9
b1 \\ ‘ A bl b1
-zt 7 . £ paer 14! i : -zT
PP 4 : o na o1 ‘bypes Buung
~0T i o -0T
L8 - 8 -8
9 - 9 -9
- . 4 -
-z o 4 g
sjuawade|dsip |eiaje Suawiajllas |edIYIBA Id1 10|d S4 10id WA

sjojd ||jeadA0 sisAjeue uojjdoejanbi

0-€T-1dD 3Weu 140



bi>°51dDASIIRA\ LD AB|IBA\DID\:T 3l P3f0Id
IWd 8€:22:S ‘€T0T/b/TT :uo paesso Hoday - 1emyos JusWssassy uoieenbil 1dD - £2°S°2 T'A bi1D

UIR1}S DLUSWIN[OA UOIORBNDI-ISOd ;UIRJIS LIUSWNIOA

uonoeyanbi) ysuebe Ajases Jo Joyoed pajejndjed H|
XSpuJ 8dA] Jnoiaeyag [10S o1
(s109440 Jo1em a40d 10§ PS10R.I00 b SOUR)SISA BUCD) S2URISISaS SUO0D [R101 b

(u) JuaweIes (%) ureu3s ol3uBWNIOA Ayajes o j030e4 (0661 uosHaqoY) O (4sn b
L 9 S v £ ¢ 9 S v £ T 1 0 € Sz 7 ST I S0 0 0S¢ 00T 0ST 001  0S
| I 1 1 I I ] 1 | 1
5 4 ~eS
0 L 0 05
L 8p R sb -8
, 9% e 9 -9
= v by -t
ey . 147 Lzt
£
\ -0t - i ob -0t
8¢ i 8¢ 8¢
3 9 - = 9 L 9g
e = e Lpe
= e
IMII 43 [49 e
0g 0€ -og
i v { )
g b Ll o §
5 ——— = —— 9w T l gz 5
= ! el | = 3
= JJN . L vz = b7 =
: [44 ! w -2z
P e
0z : 0z oz
81 : oot 81 81
91 J LB 91 )
w_ i T M o T o
e : £ g et
= i
o1 - : 01 Lot
8 44 8 -8
9 9 -9
b e 14 =
W 4 — 4 Lz
| .
SIUDUIB[IISS [BIIIIBA yoid uredis 10]d S4 30id ulgs [duesisa4 auo)

Sjudwa|33d@s a)yenbyjiea-3sod jo uoijewilsy

)-€T-1dD dWeu 140



bP'€T-G0-21~1dS ™ LdD AB|IBA\DITON: T 13y Pafoid
3IBMYJOS JUSWSSaSSY Uoneanbrt 1dD - £2°6 2 T'A b

—-900-€T-1dD

auleu Nidd

-S00-€T-1dD

—00-€T-1dD

I
968t

6E°S

podai SHUBLR[IISS [BDILIDA [[RIDAQ

(u1) JUBWS[IISS [BO1IDA

16-VHO-ZT : U010
pAlg AsjleA : o33 100fold

a Youeag
T-Sas0
suenjed




bI2"€T-60-21 ™ LdS™ LdD AdlleA\DITD\:T 13y 1afoud
2IBMYOS JUBLISSSSSY uooeenbl] 1dD - £2°S L T'AbID

aweu NLdd

—700-€T-1dD

—900-€1-1dD
—G00-€T-1dD

anjeA NS

JSu ybiy AlaA 9/9'99
YSH UBIY %EEEs

Sl MO| %000

€ aguinu 14D ejol
solisiye)s oiseq

JSH MO _H_

s ubiH ]

s ybly Asp [T
2WIBYIS 10]0D Id1

Hodal xapuy jenusjod uonoejanbi [jRIBAQ

T6-VYO-CT : uoned’o’
pAIg AsjleA : 8313 3oaf0.ud

8 K=o mijos (E)jUi591095
a Youeug
T-Sd50 =Ha
suenjed




Appendix VI
Seismic Design Loads (OBDS1)



AS-built, if anlysing to see if foundation works without foundation retrofit, otherwise neglect and use values below.
Without overturning effects:

outside column inside column
max bottom of pile cap load, kips 1150 1300
max load per existing pile, kips 71.88 81.25
With overturning effects:
outside column inside column
max bottom of pile cap load, kips 1700 1300
max load per existing pile, kips 106.25 81.25
Retrofit, new piles carrying all the "as-built" load
If analysing only new piles:
max bottom of pile cap load, kips 3976
max load per new pile, kips 663] if adding 6 piles total
max load per new pile, kips 497] if adding 8 piles total
max load per new pile, kips 398| if adding 10 piles total
max load per new pile, kips 331] if adding 12 piles total




Appendix VI
p-y, t-z, Q-z Curves



Soil Resistance, p (lbs/in)

14000

12000

10000

8000

6000

4000

2000

Project No & Phase : 1213000001
Bridge no: 55-0302, Non-Liquefied Condition
Valley View Street OC, Raymond pile, Bents

e=ge== Depth = 0 to 108 inch

|
==@==Depth = 108 to 216 inch === Depth = 216 to 336 inch |

Depth =336 to 420 inch === Depth = 420 to 540 inch  ==@==Depth = 540 to 600 inch‘I

o

™

A
=k

NN

0.5 1.0 1.5

Lateral Movement, y(in)

2.0




Valley View Street OC.-Raymond Pile, Non-Liquefied condition

Project no Phase: 1213000001, Bridge no: 55-0302, Non-Liquefied condition
Valley View Street OC, Raymond pile, at Bents

Layer 1
Depth =0 to 108 inch
y (in) p (Ibs/in)
0 0
0.020 75.44
0.040 136.91
0.060 168.31
0.080 194.87
0.100 218.32
0.120 239.56
0.140 259.13
0.160 277.37
0.180 294.51
0.200 310.75
0.220 326.20
0.240 340.98
0.389 449.52
0.539 558.06
1.500 558.06

Layer 2

Depth = 108 to 216 inch

y (in) p (lbs/in)
0 0
0.018 76.18
0.036 152.36
0.055 228.54
0.073 304.73
0.091 380.91
0.109 457.09
0.127 533.27
0.146 609.45
0.164 685.63
0.182 761.82
0.200 838.00
0.219 914.18
0.355 1485.54
0.492 2056.90
1.500 2562.13

Layer 3

Depth =216 to 336 inch

y (in) p (lbs/in)
0 0
0.016 339.63
0.033 679.26
0.049 1018.89
0.065 1358.52
0.082 1698.15
0.098 1963.60
0.115 2156.53
0.131 2338.92
0.147 2512.56
0.164 2678.78
0.180 2838.59
0.196 2992.81
0.319 4130.07
0.442 5267.34
1.500 5267.34

Layer 4

Depth =336 to 420 inch

y (in) p (Ibs/in)
0 0
0.015 386.88
0.029 773.77
0.044 1160.65
0.059 1547.53
0.074 1934.42
0.088 2232.47
0.103 2451.82
0.118 2659.18
0.132 2856.59
0.147 3045.57
0.162 3227.27
0.177 3402.60
0.287 4695.59
0.397 5988.58
1.500 5988.58

Layer 5

Depth =420 to 540 inch

y (in) p (lbs/in)
0 0
0.013 466.15
0.026 932.31
0.039 1398.46
0.052 1864.62
0.065 2330.77
0.078 2731.44
0.091 2999.82
0.104 3253.53
0.118 3495.06
0.131 3726.28
0.144 3948.59
0.157 4163.11
0.255 5745.09
0.353 7327.07
1.500 7327.07




Layer 6

Depth =540 to 600 inch
y (in) p (Ibs/in)

0 0
0.012 614.07
0.023( 1228.15
0.035( 1842.22
0.046| 2456.29
0.058| 3070.37
0.0701 3684.44
0.081| 4298.51
0.093| 4912.59
0.104| 5321.68
0.116| 5673.74
0.128( 6012.23
0.139] 6338.86
0.226( 8747.63
0.313]| 11156.40
1.500] 11156.40

Project no Phase: 1213000001, Bridge no: 55-0302, Non-Liquefied condition
Valley View Street OC, Raymond pile, at Bents



Project no Phase: 1213000001, Bridge no: 55-0302, Liquefied condition

Valley View Street OC, Raymond pile, at Bents

Valley View Street OC.-Raymond, Liquefied condition

Layer 1
Depth =0 to 108 inch
y (in) p (Ibs/in)
0 0
0.020 75.44
0.040 136.91
0.060 168.31
0.080 194.87
0.100 218.32
0.120 239.56
0.140 259.13
0.160 277.37
0.180 294.51
0.200 310.75
0.220 326.20
0.240 340.98
0.389 449.52
0.539 558.06
3.000 558.06

Layer 2

Depth = 108 to 216 inch

y (in) p (Ibs/in)
0 0
0.005 21.31
0.164 67.12
0.328 84.56
0.492 96.80
0.656 106.55
0.819 114.77
0.983 121.96
1.147 128.39
1.311 134.24
1.475 139.61
1.639 144.60
1.803 149.27
1.967 153.66
2.200 160.00
3.000 180.00

Layer 3

Depth =216 to 336 inch

y (in) p (lbs/in)
0 0
0.002 4421
0.074 139.25
0.147 175.45
0.221 200.84
0.295 221.05
0.368 238.12
0.442 253.04
0.515 266.38
0.589 278.51
0.663 289.66
0.736 300.01
0.810 309.70
0.884 318.81
2.356 442.10
3.000 442.10

Layer 4

Depth =336 to 420 inch

y (in) p (Ibs/in)
0 0
0.002 39.74
0.066 125.19
0.132 157.73
0.199 180.55
0.265 198.72
0.331 214.07
0.397 227.48
0.463 239.47
0.530 250.37
0.596 260.40
0.662 269.71
0.728 278.41
0.794 286.61
2.118 397.44
3.000 397.44

Layer 5

Depth =420 to 540 inch

y (in) p (lbs/in)
0 0
0.002 45.26
0.059 142.56
0.118 179.62
0.176 205.61
0.235 226.31
0.294 243.78
0.353 259.05
0.411 272.71
0.470 285.13
0.529 296.54
0.588 307.14
0.646 317.06
0.705 326.39
1.880 452.61
3.000 452.61




Project no Phase: 1213000001, Bridge no: 55-0302, Liquefied condition
Valley View Street OC, Raymond pile, at Bents

Layer 6
Depth =540 to 600 inch

y (in)

0 0.00

0.012 285.22

0.023 570.44

0.035 855.66

0.046( 1140.88

0.058| 1426.09

0.070] 1711.31

0.081 1976.09

0.093| 2143.22

0.104| 2302.33

0.116| 2454.64

0.128( 2601.09

0.139( 2742.40

0.226( 3784.51

2.500| 4826.62

3.000] 4826.62




Soil Resistance, p(lbs/in)

800

700

600
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400
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Project No & Phase: 1213000001
Bridge No: 55-0302, Liquefied condition
Valley View Street OC, Raymond pile, at Bents

Y =&—Depth = 0 to 108 inch ——Depth =108 to 216 inch
........................................... === Depth = 216 to 336 inch == Depth = 336 to 420 inch
Depth =420 to 540 inch
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
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Soil Resistance, p(lbs/in)

6000

5000

4000

3000

2000

1000

Project No & Phase: 1213000001
Bridge No: 55-0302, Liquefied condition
Valley View Street OC, Raymond pile, at Bents

=@-Depth = 540 to 600 inch

o —O-.=.=q_’__.
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1.0
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Lateral Movement, y (in)
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Project: Valley Street OC Seismic Retrofit
Project Id: 121300001 Date: 3/26/20148:03 AM

Data: Q-z Curves
Br. Name: Valley View Street OC Elevatiion (ft) Pile Type: Raymond
Br.No.= 55-0302 0G = 53.0 Tip Dia = 8-inch
Non-Liquefied condition Pile Cut-Off= 52.5 Tip Elev. = 3ft
Support(s): All Bents GW = 44.0
Note: All elevations are in feet.
Elev. 3
z (in) Q (kips)
0.00 0.00
0.12 2.02
0.23 4.05
0.32 5.55
0.35 6.07
0.59 10.39
0.67 11.80
0.80 14.00
1.50 14.00
20
18
16
O
m
Q
2
(of
=¢=CElev. 3
1.0 1.5 2.0
z(in)




Project: Valley View Street OC Seismic Retrofit
Project Id: 121300001 Date: 3/26/20148:03 AM

Data: t-z Curves
Br. Name: Valley View Street OC Elevation (ft) Pile Type:
Br. No.= 55-0302 0G= 53.0 Avg. Pile Dia =
Non-Liquefied condition Pile Cut-Off= 52.5 Tip Elev. =
Support(s): All Bents GW = 44.0
Note: All elevations are in feet.
Elev. 53 to 49 Elev. 49 to 44 Elev. 44 to 40
z (in) t(kips/ft) z (in) t(kips/ft) z (in) t(kips/ft)
0.00 0.000 0.00 0.000 0.00 0.000
0.02 0.007 0.02 0.021 0.02 0.026
0.05 0.013 0.05 0.043 0.05 0.053
0.06 0.016 0.06 0.053 0.06 0.066
0.07 0.020 0.07 0.064 0.07 0.079
0.09 0.026 0.09 0.085 0.09 0.105
0.12 0.033 0.12 0.107 0.12 0.131
0.23 0.066 0.23 0.213 0.23 0.263
0.80 0.197 0.80 0.640 0.80 0.788
1.15 0.197 1.15 0.640 1.15 0.788
Elev. 40 to 35 Elev. 35 to 28 Elev. 28 to 18
z (in) t(kips/ft) z (in) t(kips/ft) z (in) t(kips/ft)
0.00 0.00 0.00 0.00 0.00 0.00
0.02 0.03 0.02 0.05 0.02 0.06
0.05 0.06 0.05 0.10 0.05 0.13
0.06 0.07 0.06 0.13 0.06 0.16
0.07 0.09 0.07 0.16 0.07 0.19
0.09 0.11 0.09 0.21 0.09 0.26
0.12 0.14 0.12 0.26 0.12 0.32
0.23 0.29 0.23 0.52 0.23 0.65
0.80 0.86 0.81 1.56 0.81 1.94
1.15 0.86 1.15 1.56 1.15 1.94
Elev. 18 to 8 Elev. 8 to 3
z (in) t(kips/ft) z (in) t(kips/ft)
0.00 0.000 0.00 0.00
0.02 0.096 0.02 0.16
0.05 0.192 0.05 0.32
0.06 0.240 0.06 0.40
0.07 0.288 0.07 0.47
0.09 0.384 0.09 0.63
0.12 0.480 0.12 0.79
0.23 0.960 0.23 1.58
0.81 2.879 0.81 4.75
1.15 2.879 1.15 4.75




Project: Valley View Street OC Seismic Retrofit
Project Id: 121300001 Date: 3/26/20148:03 AM

z (in)

1.5
13 === E|ev. 53 to 49
i ~—@—Elev. 49 to 44
=== Elev. 44 to 40
1.1
3
> A
2
= ]
L 4
16 12 1.4
z (in)
6.0
e=g==E|ev. 35 to 28
50 |- == FElev. 28 to 18
—s—Elev. 18 to 8 /
40 |- == Flev. 8 to 3 /
<
(%)
2
= 20 -
/ / 'S
1.0
0.0
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4




Project: Valley View Street OC Seismic Retrofit
Project Id: 121300001 Date: 3/26/20148:23 AM

Data: t-z Curves
Br. Name: Valley View Street OC Elevation (ft) Pile Type:
Br.No.= 55-0302 0G = 53.0 Avg. Pile Dia =
Liquefied condition Pile Cut-Off= 52.5 Tip Elev. =
Support(s): All Bents GW = 44.0
Note: All elevations are in feet.
Elev. 53 to 49 Elev. 49 to 44 Elev. 44 to 40
z (in) t(kips/ft) z (in) t(kips/ft) z (in) t(kips/ft)
0.00 0.000 0.00 0.000 0.00 0.000
0.02 0.007 0.02 0.021 0.02 0.000
0.05 0.013 0.05 0.043 0.05 0.000
0.06 0.016 0.06 0.053 0.06 0.000
0.07 0.020 0.07 0.064 0.07 0.000
0.09 0.026 0.09 0.085 0.09 0.000
0.12 0.033 0.12 0.107 0.12 0.000
0.23 0.066 0.23 0.213 0.23 0.000
0.81 0.197 0.81 0.640 0.81 0.000
1.15 0.197 1.15 0.640 1.15 0.000
Elev. 40 to 35 Elev. 35 to 28 Elev. 28 to 18
z (in) t(kips/ft) z (in) t(kips/ft) z (in) t(kips/ft)
0.00 0.000 0.00 0.000 0.00 0.000
0.02 0.000 0.02 0.000 0.02 0.000
0.05 0.000 0.05 0.000 0.05 0.000
0.06 0.000 0.06 0.000 0.06 0.000
0.07 0.000 0.07 0.000 0.07 0.000
0.09 0.000 0.09 0.000 0.09 0.000
0.12 0.000 0.12 0.000 0.12 0.000
0.23 0.000 0.23 0.000 0.23 0.000
0.81 0.000 0.81 0.000 0.81 0.000
1.15 0.000 1.15 0.000 1.15 0.000
Elev. 18 to 8 Elev. 8 to 3
z (in) t(kips/ft) z (in) t(kips/ft)
0.00 0.000 0.00 0.000
0.02 0.000 0.02 0.158
0.05 0.000 0.05 0.316
0.06 0.000 0.06 0.396
0.07 0.000 0.07 0.475
0.09 0.000 0.09 0.633
0.12 0.000 0.12 0.791
0.23 0.000 0.23 1.582
0.81 0.000 0.81 4.747
1.15 0.000 1.15 4.747




Project: Valley View Street OC Seismic Retrofit
Project Id: 121300001 Date: 3/26/20148:23 AM

1.2
==@==Elev. 53 to 49
1.0l B—Elev. 49 to 44
==fhe==Elev. 44 to 40
0.8 | === Elev. 40 to 35 J
3
~
n —0
2 0.6
= /
0.4
0.2 . 4
0.0 ras o 3
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4
z(in)
6.0
=== Elev. 35 to 28 I
5.0 |- === Elev. 28 to 18
w=de=Elev. 18 to 8 /
4.0 |- === Elev. 8 to 3
= 30
£ /
[74)
o
'5: 2.0
= //
1.0
0.0 ﬁ( m i A
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4

z (in)




Project: Valley Street OC Seismic Retrofit
Project Id: 121300001 Date: 3/26/20148:24 AM

Data: Q-z Curves
Br. Name: Valley View Street OC Elevatiion (ft) Pile Type: Raymond
Br. No.= 55-0302 0G= 53.0 Tip Dia = 8-inch
Liquefied condition Pile Cut-Off= 52.5 Tip Elev. = 3ft
Support(s): All Bents GW = 44.0
Note: All elevations are in feet.
Elev. 3
z (in) Q (kips)
0.00 0.00
0.12 2.02
0.23 4.05
0.32 5.55
0.35 6.07
0.59 10.39
0.67 11.80
0.80 14.00
1.50 14.00
20
18
16
». .......
—=FElev.3 |
4. .....................................................
1.0 1.5 2.0
z(in)




Project no Phase: 1213000001, Bridge no: 55-0302, Non-Liquefied condition

Valley View Street OC.-36"CIDH, Non-Liquefied condition

Valley View Street OC, 36"CIDH, at Bents

Layer 5

Depth =420 to 540 inch

y (in) p (lbs/in)
0 0
0.050 2033.95
0.100 4067.89
0.150 5697.12
0.200 6786.06
0.250 7772.12
0.300 8683.23
0.350 9536.42
0.400( 10342.95
0.450( 11110.79
0.500( 11845.83
0.550( 12552.56
0.600( 13234.51
0.975| 18263.62
1.350] 23292.73
12.000] 23292.73

Layer 1
Depth =0 to 108 inch
y (in) p (Ibs/in)
0 0
0.050 189.00
0.100 378.00
0.150 567.00
0.200 744.98
0.250 798.10
0.300 844.31
0.350 885.45
0.400 922.71
0.450 956.87
0.500 988.50
0.550 1018.01
0.600 1045.72
0.975 1247.46
1.350 1449.19
12.000 1449.19
Layer 6
Depth =540 to 660 inch
y (in) p (Ibs/in)
0 0
0.050( 3479.27
0.100f 6958.54
0.150 9623.62
0.200[ 11463.08
0.250[ 13128.73
0.300( 14667.80

Layer 2
Depth = 108 to 216 inch
y (in) p (Ibs/in)
0 0
0.050 177.06
0.100 354.12
0.150 531.19
0.200 708.25
0.250 885.31
0.300 1062.37
0.350 1239.43
0.400 1416.49
0.450 1593.56
0.500 1722.25
0.550 1824.26
0.600 1922.65
0.975 2648.14
1.350 3373.63
12.000 3373.63
Layer 7
Depth = 660 to 720 inch
y (in) p (Ibs/in)
0 0
0.050 4020.17
0.100 8040.34
0.150( 12060.51
0.200( 15072.93
0.250( 17263.10
0.300( 19286.84

Layer 3
Depth =216 to 336 inch
y (in) p (lbs/in)
0 0
0.050 1031.40
0.100 1626.34
0.150 2081.01
0.200 2478.77
0.250 2838.95
0.300 3171.76
0.350 3483.41
0.400 3778.01
0.450 4058.49
0.500 4326.98
0.550 4585.13
0.600 4834.22
0.975 6671.23
1.350 8508.23
12.000 8508.23
Layer 8
Depth =720 to 840 inch
y (in) p (Ibs/in)
0 0
0.050 3748.72
0.100 7497.45
0.150| 11246.17
0.200[ 14584.95
0.250( 16704.22
0.300| 18662.44

Layer 4
Depth =336 to 420 inch
y (in) p (Ibs/in)
0 0
0.050 1437.35
0.100 2801.32
0.150 3584.48
0.200 4269.62
0.250 4890.01
0.300 5463.26
0.350 6000.06
0.400 6507.51
0.450 6990.62
0.500 7453.09
0.550 7897.74
0.600 8326.81
0.975| 11490.99
1.350| 14655.18
12.000] 14655.18
Layer9
Depth =840 to 960 inch
y (in) p (Ibs/in)
0 0
0.050 4713.92
0.100 9427.83
0.150| 14141.75
0.200| 18855.66
0.250| 21814.62
0.300| 24371.93




0.350

16109.00

Project no Phase: 1213000001, Bridge no: 55-0302, Non-Liquefied condition

0.400

17471.40

0.350

21181.89

0.450
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0.400
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0.550
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0.975
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1.350
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Valley View Street OC, 36"CIDH, at Bents

0.350

26766.62

0.400

29030.38

0.450

31185.55

0.500

33248.65

0.550

35232.28

0.600

37146.35

0.975

51261.96

0.350f 20496.14
0.400( 22229.57
0.450( 23879.86
0.500( 25459.65
0.550( 26978.58
0.600( 28444.26
0.975 39253.07
1.350| 50061.89
12.000| 50061.89
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12.000

65377.58




Soil Resistance, p(lbs/in)
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Soil Resistance, p(lbs/in)
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Project no Phase: 1213000001, Bridge no: 55-0302, Liquefied condition
Valley View Street OC, 36"CIDH, at Bents

Valley View Street OC.-36"CIDH, Liquefied condition

Layer 5
Depth = 420" to 540"
y (in) p (lbs/in)
0 0
0.007 173.34
0.225 545.99
0.450 687.90
0.675 787.45
0.900 866.70
1.125 933.62
1.350 992.12
1.575 1044.44
1.800 1091.97
2.025 1135.70
2.250 1176.29
2.475 1214.26
2.700 1250.00
7.200 1733.40
12.000 1733.40

Layer 1
Depth = 0" to 108"
y (in) p (Ibs/in)
0 0
0.050 189.00
0.100 378.00
0.150 567.00
0.200 744.98
0.250 798.10
0.300 844.31
0.350 885.45
0.400 922.71
0.450 956.87
0.500 988.50
0.550 1018.01
0.600 1045.72
0.975 1247.46
1.350 1449.19
12.000 1449.19
Layer 6
Depth =540 to 660"
y (in) p (Ibs/in)
0 0
0.050 1461.83
0.100f 2228.04
0.150{ 2850.93
0.200f 3395.85
0.250( 3889.29

Layer 2
Depth = 108" to 216"
y (in) p (Ibs/in)
0 0
0.014 58.51
0.450 184.31
0.900 232.21
1.350 265.82
1.800 292.57
2.250 315.16
2.700 334.91
3.150 352.57
3.600 368.62
4.050 383.38
4.500 397.08
4.950 409.90
5.400 421.96
7.200 440.00
12.000 440.00
Layer 7
Depth = 660 to 720"
y (in) p (Ibs/in)
0 0
0.050 2375.01
0.100 3619.85
0.150 4631.85
0.200 5517.18
0.250 6318.86

Layer 3
Depth = 216" to 336"
y (in) p (lbs/in)
0 0
0.007 135.11
0.225 425.56
0.450 536.18
0.675 613.77
0.900 675.54
1.125 727.70
1.350 773.30
1.575 814.07
1.800 851.13
2.025 885.21
2.250 916.85
2.475 946.44
2.700 974.30
7.200 1351.08
12.000 1351.08
Layer 8
Depth =720 to 840"
y (in) p (Ibs/in)
0 0
0.050 2411.75
0.100 4760.17
0.150 6090.96
0.200 7255.19
0.250 8309.41

Layer 4
Depth = 336" to 420"
y (in) p (Ibs/in)
0 0
0.007 135.11
0.225 425.56
0.450 536.18
0.675 613.77
0.900 675.54
1.125 727.70
1.350 773.30
1.575 814.07
1.800 851.13
2.025 885.21
2.250 916.85
2.475 946.44
2.700 974.30
7.200 1351.08
12.000 1351.08
Layer9
Depth = 840 to 960"
y (in) p (Ibs/in)
0 0
0.050 3334.52
0.100 6669.05
0.150 9906.31
0.200f 11799.80
0.250( 13514.37




Project no Phase: 1213000001, Bridge no: 55-0302, Liquefied condition
Valley View Street OC, 36"CIDH, at Bents

0.300f 4345.23
0.350( 4772.17
0.400( 5175.77
0.450( 5560.01
0.500f 5927.84
0.550f 6281.50
0.600f 6622.75
0.975( 9139.40
1.350| 11656.05
12.000{ 11656.05

0.300 7059.61
0.350 7753.26
0.400 8408.99
0.450 9033.26
0.500 9630.86
0.550( 10205.44
0.600( 10759.87
0.975 14848.62
1.350| 18937.37
12.000( 18937.37
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15098.65

0.350

16582.19

0.400

17984.60

0.450

19319.76

0.500

20597.86

0.550

21826.74

0.600

23012.53

0.975

31757.29

0.300 9283.51
0.350( 10195.67
0.400( 11057.96
0.450( 11878.89
0.500( 12664.74
0.550( 13420.33
0.600( 14149.42
0.975( 19526.19
1.350| 24902.97
12.000| 24902.97

1.350

40502.05

12.000

40502.05




Soil Resistance, p (Ibs/in)

Project no & Phase : 1213000001
Bridge no: 55-0302, 36" CIDH-Liquefied
Valley View Street OC, Bents
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Soil Resistance, p (Ibs/in)
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Soil Resistance, p (lbs/in)

Project no & Phase : 1213000001
Bridge no: 55-0302, 26" CIDH-Liquefied
Valley View Street OC, Bents
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Project: Valley View Street OC Seismic Retrofit
Project Id: 121300001 Date: 3/25/20142:26 PM

Data: t-z Curves

Br. Name: Valley View Street OC Elevation (ft) Pile Type: 36 CIDH

Br. No.= 55-0302 0G = 53.0 Pile Dia= 36in

Non-Liquefied condition Pile Cut-Off= 52.5

Support(s): All Bents GW = 44.0

Note: All elevations are in feet.
Elev. 53 to 49' Elev. 49 to 44' Elev. 44 to 35'
z (in) t(kips/ft) z (in) t(kips/ft) z (in) t(kips/ft)
0.00 0.000 0.00 0.000 0.00 0.000
0.07 0.130 0.07 0.407 0.07 0.562
0.14 0.260 0.14 0.814 0.14 1.125
0.18 0.325 0.18 1.018 0.18 1.406
0.22 0.390 0.22 1.221 0.22 1.687
0.29 0.520 0.29 1.629 0.29 2.250
0.36 0.650 0.36 2.036 0.36 2.812
0.72 1.301 0.72 4.071 0.72 5.624
2.52 2.312 2.52 7.238 2.52 9.998
3.60 2.486 3.60 7.781 3.60 10.748
Elev. 35 to 18' Elev. 18 to 8' Elev.8to 1'
z (in) t(kips/ft) z (in) t(kips/ft) z (in) t(kips/ft)
0.00 0.000 0.00 0.000 0.00 0.000
0.07 0.766 0.07 0.817 0.07 0.838
0.14 1.532 0.14 1.634 0.14 1.675
0.18 1914 0.18 2.042 0.18 2.094
0.22 2.297 0.22 2.451 0.22 2.513
0.29 3.063 0.29 3.267 0.29 3.350
0.36 3.829 0.36 4.084 0.36 4.188
0.72 7.658 0.72 8.169 0.72 8.375
2.52 13.614 2.52 14.522 2.52 14.890
3.60 14.635 3.60 15.611 3.60 16.006
Elev. 1to -7' Elev. -7 to -17" Elev. -17 to -27'

z (in) t(kips/ft) z (in) t(kips/ft) z (in) t(kips/ft)
0.00 0.000 0.00 0.000 0.00 0.000
0.07 0.841 0.07 0.816 0.07 0.751
0.14 1.682 0.14 1.632 0.14 1.503
0.18 2.103 0.18 2.040 0.18 1.878
0.22 2.523 0.22 2.448 0.22 2.254
0.29 3.364 0.29 3.264 0.29 3.005
0.36 4.205 0.36 4.081 0.36 3.757
0.72 8.410 0.72 8.161 0.72 7.513
2.52 14.952 2.52 14.509 2.52 13.356
3.60 16.073 3.60 15.597 3.60 14.358




Project: Valley View Street OC Seismic Retrofit
Project Id: 121300001 Date: 3/25/20142:26 PM

Date: 01/24/2014 By: M Islam
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Project: Valley View Street OC Seismic Retrofit
Project Id: 121300001 Date: 3/25/20142:26 PM

Data: Q-z Curves

Date: 01/24/2014

By: M Islam
Br. Name: Valley View Street OC Elevatiion (ft) Pile Type: 36in CIDH
Br. No.= 55-0302 0G= 53.0 Pile Tip Dia= 36 inches
Non-Liquefied condition Pile Cut-Off= 52.5
Support(s): All Bents GW = 44.0
Elev. 8 to-7' Elev. -7 to -17' Elev.-17 to -27'
z (in) Q (kips) z (in) Q (kips) z (in) Q (kips)
0.00 0.000 0.00 0.000 0.00 0.000
0.36 27.721 0.36 17.194 0.36 20.416
0.72 55.442 0.72 34.388 0.72 40.831
0.99 75.956 0.99 47.111 0.99 55.939
1.08 83.163 1.08 51.582 1.08 61.247
1.85 142.209 1.85 88.205 1.85 104.732
2.10 161.614 2.10 100.241 2.10 119.023
3.60 277.211 3.60 171.940 3.60 204.156
7.20 277.211 7.20 171.940 7.20 204.156
300 -
250 /
200 - // |
g 150 - / fut *
=3 ]
(o] 100 - Elev. 8 to-7'
. et Elev. -7 to -17'
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Project: Valley View Street OC Seismic Retrofit
Project Id: 121300001 Date: 3/25/20142:21 PM

Data: t-z Curves

Br. Name: Valley View Street OC Elevation (ft) Pile Type: 36 CIDH

Br. No.= 55-0302 0G = 53.0 Pile Dia= 36in

Liquefied condition Pile Cut-Off= 52.5

Support(s): All Bents GW = 44.0

Note: All elevations are in feet.
Elev. 53 to 49' Elev. 49 to 44' Elev. 44 to 35'
z (in) t(kips/ft) z (in) t(kips/ft) z (in) t(kips/ft)
0.00 0.000 0.00 0.000 0.00 0.000
0.07 0.130 0.07 0.407 0.07 0.000
0.14 0.260 0.14 0.814 0.14 0.000
0.18 0.325 0.18 1.018 0.18 0.000
0.22 0.390 0.22 1.221 0.22 0.000
0.29 0.520 0.29 1.629 0.29 0.000
0.36 0.650 0.36 2.036 0.36 0.000
0.72 1.301 0.72 4.071 0.72 0.000
2.52 2.312 2.52 7.238 2.52 0.000
3.60 2.486 3.60 7.781 3.60 0.000
Elev. 35 to 18' Elev. 18 to 8' Elev. 8 to 1'
z (in) t(kips/ft) z (in) t(kips/ft) z (in) t(kips/ft)
0.00 0.000 0.00 0.000 0.00 0.000
0.07 0.000 0.07 0.000 0.07 0.838
0.14 0.000 0.14 0.000 0.14 1.675
0.18 0.000 0.18 0.000 0.18 2.094
0.22 0.000 0.22 0.000 0.22 2.513
0.29 0.000 0.29 0.000 0.29 3.350
0.36 0.000 0.36 0.000 0.36 4.188
0.72 0.000 0.72 0.000 0.72 8.375
2.52 0.000 2.52 0.000 2.52 14.890
3.60 0.000 3.60 0.000 3.60 16.006
3.60 0.000 3.60 0.000 3.60 16.006
Elev. 1to -7' Elev. -7 to -17' Elev.-17 to -27'

z (in) t(kips/ft) z (in) t(kips/ft) z (in) t(kips/ft)
0.00 0.000 0.00 0.000 0.00 0.000
0.07 0.841 0.07 0.816 0.07 0.751
0.14 1.682 0.14 1.632 0.14 1.503
0.18 2.103 0.18 2.040 0.18 1.878
0.22 2.523 0.22 2.448 0.22 2.254
0.29 3.364 0.29 3.264 0.29 3.005
0.36 4.205 0.36 4.081 0.36 3.757
0.72 8.410 0.72 8.161 0.72 7.513
2.52 14.952 2.52 14.509 2.52 13.356
3.60 16.073 3.60 15.597 3.60 14.358




Project: Valley View Street OC Seismic Retrofit
Project Id: 121300001 Date: 3/25/20142:21 PM

Date: 01/24/2014 By: M Islam
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Project: Valley View Street OC Seismic Retrofit
Project Id: 121300001 Date: 3/25/20142:21 PM

Data: Q-z Curves Date: 01/24/2014 By: M Islam
Br. Name: Valley View Street OC Elevatiion (ft) Pile Type: 36in CIDH
Br. No.= 55-0302 0G= 53.0 Pile Tip Dia= 36 inches
Liquefied condition Pile Cut-Off= 52.5
Support(s): All Bents GW = 44.0
Elev. 8 to-7' Elev.-7 to -17' Elev.-17 to -27"
z (in) Q (kips) z (in) Q (kips) z (in) Q (kips)
0.00 0.000 0.00 0.000 0.00 0.000
0.36 27.721 0.36 17.194 0.36 20.416
0.72 55.442 0.72 34.388 0.72 40.831
0.99 75.956 0.99 47.111 0.99 55.939
1.08 83.163 1.08 51.582 1.08 61.247
1.85 142.209 1.85 88.205 1.85 104.732
2.10 161.614 2.10 100.241 2.10 119.023
3.60 277.211 3.60 171.940 3.60 204.156
7.20 277.211 7.20 171.940 7.20 204.156
300 -
Note: Soils from Elev. 8' to -27' are not liquefiable and this the Q-z curves are 250 1
the same as the non-liquefied case ]
200 - o
g 150 1 M
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To:

From:

Subject:

State of California Business, Transportation and Housing
Agency

M emoran d um Flex your power!

Be energy efficient!
MS. TRACI MENARD Date: March 25, 2014
Office of Bridge Design South 1, Chief File 12-ORA-405-PM 9.89
Bridge Design Branch 15 EA# 12-0M721
Division of Engineering Services (1213000001)

Bear Street OC Retrofit

Attn: Mr. Jose Higareda Bridge No. 55-0433

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services

Office of Geotechnical Design South 1
Branch D

Foundation Report for Bear Street Overcrossing (OC) Retrofit
INTRODUCTION

In a memo dated July 20, 2013, the Office of Bridge Design South 1 (BDS1)-Branch 15 has
requested from Office of Geotechnical Design South 1 (OGDS1) preliminary geologic,

geotechnical, seismic and foundation recommendations for a proposed retrofit of the Bear Street
Overcrossing (OC), Bridge No. 55-0433.

OGDSI1 geologic/foundation recommendations are based on the review of the following records
and documents as well as results of the recent OGDSI1 geotechnical exploration program
implemented for this project:

As-Built Geology Report for Bear Street Overcrossing (OC), dated November 12, 1964.
As-Built General and Foundation Plan for Bear Street OC, dated October 24, 1967.
As-Built Log of Test Borings (LOTB) for Bear Street OC, dated October 24 1967.
FPS&E Bear Street OC Retrofit Plans, plotted March 17, 2014.

SCOPE OF WORK

Tasks completed by the OGDS1, Branch D include the following:

1. Review of pertinent information from previous geology/geotechnical reports and As-
Built plans in the project area.

2. Dirilling, logging, and sampling of one rotary wash boring and soundings from four
electronic cone penetrometer tests (CPT’s) at the subject bridge site to characterize the
subsurface conditions.

3. Laboratory testing of selected soil samples for mechanical analysis, corrosivity, direct
shear, unit weight, Atterberg Limits, and moisture content.
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4. Performing geotechnical analysis.
5. Preparing this report.

PROJECT DESCRIPTION

The existing Bear Steet OC, Br. No. 55-0433, is a continuous four-span structure consisting of
reinforced concrete box girder (7 cell), with 16 foot 9 inch minimum vertical clearance,
crossing over northbound (NB) and southbound (SB) lanes of Rte 405 Freeway traffic in
Orange County (PM 9.89). The original Bear Street OC was constructed in 1968, having a total
span length of 255 foot 2 inch, measured along Center Line Bear Street. The site map is
attached as Appendix L.

As built drawings and bridge inspection reports indicate that the bridge contains open end
reinforced concrete (RC) diaphragm type abutments and three bents, each consisting of 2 flared
columns. The drawings indicate that the abutments and the bents are supported on Raymond
Step-Tapered CIP driven piles (driven steel shell filled with concrete), designed for loads of 45
Tons.

Based on recommendations by the Caltrans Seismic Advisory Board, the Office of Earthquake
Engineering (OEE) performed reviews of state-owned bridges for potential seismic
vulnerabilities and provided the summary of results in a Memorandum dated July 16, 2010.
Based on the OEE review, bridges built before 1971 with flared columns were evaluated for
vulnerability to shear damage during earthquakes. The primary concern was for the portion of
the columns below the flare that had not been designed for the larger plastic shear force caused
by the reduced effective column length. Bear Str. OC was among bridges in this study found
vulnerable to the flared column shear damage during earthquakes. The typical retrofit to
address this vulnerability includes installation of column casing below the flare at bents/piers,
possibly an infill wall, and/or the footing retrofit/strengthening.

OGDS1 Branch D received a request from OBDS1 to provide the bridge site geology/
geotechnical information, seismic recommendations including liquefaction potential due to
seismic event and site settlements, ARS curve and PGA for the bridge site, p-y, t-z, and g-z
curves, and foundation retrofit recommendations.

Based on the FPS&E project plant for Bear Str. OC Retrofit, provided by OBDS1 (3/17/2014),
OGDS1 understands that the proposed retrofit project will consist of steel column casing
installation (retrofit).

The elevations provided in the proposed FPS&E (retrofit) project plans and recent Log of Test
Boring (LOTB) are based on NAVDS88 datum. The As-Built elevations are based on NGVD29
datum. The benches on NAVDS88 datum are 2.4’ higher than the NGVD29 datum (datum shift
information provided to OGDS]1 by District 12 Survey on March 14, 2014).
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FIELD INVESTIGATION AND TESTING PROGRAM

The site-specific field exploration was performed between October 29, 2013 and December 5,
2013. The filed investigation included drilling one rotary-wash boring (4.5 inch outer diameter)
and advancing four cone penetration test (CPT) soundings. Standard Penetration Tests (SPT’s)
and relatively undisturbed sampling (with a 2 inch inner diameter split-barrel sampler) were
performed at the borings. Blow counts (SPT N values) were continuously recorded at 5 foot
intervals during drilling. SPT’s were performed in accordance with ASTM Test Method
D1586-84 using a standard 1.4 inch I.D. sampler with a 140 1b. hammer dropped 30 inches.
Undisturbed tube soil samples were also obtained using a 2 inch I.D. modified California Split
Spoon Sampler with 4 inch long brass liners. The lined samples were all sealed in the field.
This modified sampler was used to collect fine-grained soils such as silts and clays that were
identified during the CPT investigation. Caltrans operated drill rigs model CME 75 was used at
boring locations. The boring was drilled by the Caltrans Office of Drilling Services and logged
by personnel from our office. The Geotechnical findings obtained from this exploration were
utilized to estimate geotechnical capacity of the existing foundation.

At the completion of the boring, the hole was backfilled with grout and Bentonite chips, and
patched with AC/Quick set concrete patch at the surface.

The Office of District 12 Survey provided location and elevation of the borings and CPT’s.
Boring/CPT information, including exploration number, stationing, offset, ground surface

elevation, boring depth, and date drilled are summarized in Table 1 below:

Table 1 — Summary of Boring/CPT Information

Boring/CPT Station Offset Surface Drilled Bottom Date
Exploration No. | Rte 405 CL (ft) Elev. (ft) | Depth (ft) | Elev. (ft) Drilled
CPT-13-007 561+98.81 79.4Rt 35.53 30.6 4.9 10-31-13
CPT-13-008 561+99.46 10.8Lt 36.29 33.7 2.6 10-30-13
CPT-13-008B 561+56.23 9.5Lt 36.36 32.6 3.8 10-30-13
CPT-13-009 561+94.26 79.21t 35.59 32.8 2.7 10-31-13
RC-13-003 561+54.00 9.5Lt 36.33 91.5 -54.9 12-04-13

LABORATORY TESTING PROGRAM

Selected soil samples from the two borings were sent to the Department’s Transportation
Laboratory in Sacramento and District 8 Materials Laboratory (Southern Regional Lab) for
testing. All laboratory tests were performed in accordance with ASTM/AASHTO standard
procedures and California Test Methods. The summarized laboratory tests data are shown in
Table 2 below.

A summary of the geotechnical laboratory results is presented in Appendix II: Laboratory
Data.
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Table 2 — Laboratory Test Methods

Test Standard
Particle Size Analysis ASTM D422
Plasticity Index/Liquid Limit AASHTO T 90&89
Unit Weight ASTM D4767
Moisture Content ASTM D2216
Corrosivity Testing CTM 643,422,417
Direct Shear ASTM D 3080

SITE GEOLOGY AND SUBSURFACE CONDITIONS
Regional Geology

The site is within the Los Angeles Basin, which is between the Peninsular Ranges and
Transverse Ranges geomorphic provinces. The Los Angeles Basin is an alluvium-filled basin
that is up to several miles thick at its deepest point. The site is north of Newport Harbor,
between the Santa Ana River and Sand Diego Creek watersheds. The topography of the area is
relatively level.

Site Geology

The site is located in the central Los Angeles Basin, which is underlain by alluvium derived
from the San Gabriel and Santa Ana Rivers and their tributaries, such as Coyote Creek. The
alluvium is generally composed of interlayered, very thickly bedded, medium dense to dense
sands with varying amounts of silt.

Subsurface Conditions

Soil encountered at Boring A-13-003 consist of mostly stiff to very stiff sandy lean clay/lean
clay with sand and silt interbeds down to about 27 ft depth. From about 27 ft down to 50 ft
depth dense to very dense poorly graded sand with silt and silty sand was encountered. From
about 50 ft down to the maximum depth drilled (elevation -54.9 ft) layers of stiff lean clay with
sand, dense sandy silt, and medium dense to dense silty sands/poorly graded sands were
encountered.

Subsurface conditions encountered during the recent drilling are presented on the Log of Test
Borings (LOTB), attached to this report as Appendix III.
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Groundwater

Historical Data

Groundwater was encountered at elevations +14.2 feet in borings B-2, and at elevation +15.7 feet
in boring B-3 during the initial field investigation in 1964 at this bridge site. The closest
Department of Water Resources ground water well with reliable data shows a historic high
ground water elevation at -8.1 feet MSL in April 1994 at well 05S10W35E001S, which is
located approximately 3% mile northwest of the site. Monitoring wells at a nearby gas station at
the intersection of Baker St. and Bristol St. show a maximum ground water elevation of +15.87
MSL in April, 2013 according to the GeoTracker website. This site is approximately 0.6 miles to
the southeast of the bridge.

Current Investigation

During the recent field exploration ground water was initially encountered at about 23.7 ft depth
(elevation +12.6 ft), measured on November 6, 2013, in auger boring A-13-003. Ground water
was measured again in auger boring on December 4, 2013, at depth of 20 ft (elevation +16.3
feet). Drilling was continued with mud rotary method in Boring RC-13-003, from depth of about
25 feet (elevation +11.3 feet). For this project foundation retrofit analysis and recommendations,
ground water elevation at +16.3 ft was used. The water level may vary with the seasonal
precipitation.

SEISMIC RECOMMENDATIONS

The seismicity at the site was evaluated using Version 2.3.06 of the Caltrans ARS Online tool.
The seismicity for the project was measured from the center of the Bear St Overcrossing. A
V30 of 310 m/s was used based on correlations with CPT data from the current investigation,
as well as SPT blow counts from the current and previous investigations. The computations
performed using Caltrans ARS Online tool indicated that the site PGA for the project limits is
0.66g. The ARS curve is attached as Appendix IV.

The controlling faults are the USGS 5% in 50 years probabilistic data, the San Joaquin Hills
Fault, Newport Inglewood Fault Zone (S. Los Angeles Basin section-southern), and Newport
Inglewood (offshore) Fault. The San Joaquin Hills Fault is Fault ID 376 in the Caltrans ARS
On-line database. It is a reverse fault dipping 23° to the west with a My, of 7.0. The rupture
distance (Ryyp) 1s approximately 2.1 km (1.3 mi) from the site. The Newport Inglewood Fault
Zone is Fault ID 366 in the Caltrans ARS On-line database. It is a strike-slip fault dipping 90°
with a M., of 7.2. The rupture distance (Ryp) is approximately 5.4 km (3.4 mi) from the site.
The Newport Inglewood (offshore) Fault is Fault ID 381 in the Caltrans ARS On-line database.
It is a strike-slip fault dipping 90° with a My of 6.9. The rupture distance (Ry,) is
approximately 10.9 km (6.8 mi) from the site.

The project site is not located within any Alquist-Priolo Earthquake Fault Zones as established
by the California Geological Survey (CGS, 1997) and surface rupture potential is considered to
be low.
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Liquefaction

The potential for liquefaction is considered low based on the recent geotechnical investigation
and review of As-Built records at the subject site. Soils encountered below ground water table
(elevation +16.3 ft) were mostly stiff to very stiff lean clay with sand/sandy silty clay/sandy
lean clay, about 5 to 7 ft thick layers, underlined with dense to very dense silty sand/clayey
sand/poorly graded sand with silt, about 20 ft thick. As-Built driven concrete pile tips have
bearing in dense to very dense sandy layer. Soil settlements estimate at bent locations due to
seismic event for this site are up to 1 inch. The site soil liquefaction potential and settlement
estimates were based on CPT records analysis using GeoLogismiki software CLiq v.1.7, Cone
Penetration Test based soil liquefaction assessment software, prepared in collaboration with
Gregg Drilling Inc. and Prof. Peter Robertson.

AS-BUILT INFORMATION

The existing structure is a continuous 4-span reinforced concrete bridge constructed in 1968.
The existing foundation is comprised of driven concrete piles at Abutments and Bents
locations. Piles used were Raymond Step-Taper C.L.P. piles (steel shall filled with concrete),
driven to specified bearing of 45 tons at all support locations.

The summary of As-Built pile data, pile type, design load, bottom of footing elevation,
specified tip elevations, and average tip elevations are presented in Table 3 below.

Table 3 — As-Built Foundation Data for Bear Street OC, Br. No. 55-0433

Design Location | Pile Type/ Dimension | Service Bottom Specified Tip | Average Tip
(in) Load of Footing Elevation Elevation
(kips) Elev. (ft) (ft) (ft)
Raymond Step-Taper Varies
Abutment 1 CIP Class | 90 +45.4,+46.0 -3 +3.3
Raymond Step-Taper
Bent 2 Tip 87, Top 127 90 +26 -3 -4.6
Raymond Step-Taper
Bent 3 Tip 87, Top 127 90 +27 -3 -3.5
Raymond Step-Taper
Bent 4 Tip 87, Top 127 90 +26 -3 -4.9
Raymond Step-Taper Varies
Abutment 5 CIP Class [ 90 +45.6, 46.2 -3 -0.9

As-Built elevations are based on NGVD29 datum. The benches on NAVDS88 datum are 2.4’
higher than the NGVD29 datum (datum shift information provided to OGDS1 by District 12

Survey on March 14, 2014).
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FOUNDATION RECOMMENDATIONS
Axial Pile Geotechnical Capacity

Geotechnical capacities of the existing piles were evaluated by OGDSI1 based on the 1967 As-
Built Plans/LOTB and soil data obtained from the recent geotechnical exploration (October to
December, 2013). Pile original design loading, pile cut-off elevation, and average pile tip
elevations are obtained from the 1967 As-Built Plans/LOTB.

Raymond Step-Taper driven concrete pile geotechnical axial capacities were calculated using
the APILE plus Version 4.0 (Ensoft Inc.) computer program for analysis of the axial capacity
of driven piles. Pile Data Table No. 4 for Bens 2, 3, and 4 is shown below.

Table 4- As-Built (1967) Pile Soil Resistance (Bents) for Bear Street OC, Br. No. 55-0433

Design | Ultimate Soil Resistance | Elevations Based On NGVD 29 Datum
Support Location/ Loading (1967 As-Built Contract Plans)
Type & Size Compression [ Compression| Tension | Approx. Exist. | Pile Cut-Off | Average
Average Grade Elevation Pile Tip
(kips) (kips) (kips) Elevation Elevation
(fo) (fo) (fo)
Bent 2
Raymond Step Taper 90 110 N/A 35.6+- 26.25 -4.6
Tip 8” Top 12”7
Bent 3
Raymond Step Taper 90 110 N/A 36.3+- 27.25 -3.5
Tip 8 Top 127
Bent 4
Raymond Step Taper 90 110 N/A 35.5+- 26.25 -4.9
Tip 8” Top 127

Axial resistance to compression noted in the table above is based on combined skin friction
and end bearing at the supports within foundation soils.

Based on the review of As-Built soil data and recent geotechnical explorations, OGDS1
performed calculations and provided values for the p-y, t-z, and -z curves/data for the bridge
site to OBDS1 (by Dr. Mohammed Islam). P-y, t-z, and g-z curves and data are attached as
Appendix V.

OGDS1 provided geotechnical (retrofit) recommendations for Bents 2, 3, and 4 include
descriptions of geotechnical exploration, preparation of LOTB, analysis of site soil liquefaction
potential, seismic data (ARS design curve), and analysis/calculation for existing piles
geotechnical axial capacity. Based on the results of analysis there is low liquefaction potential
at the project site (bents). OGDS1 in discussion with OBDS1 agreed that deep foundation
retrofit won’t be necessary at the bents.
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For the Bent 2, 3, and 4 retrofit, column casing retrofit was proposed by OBDS1, as shown in
FPS&E project plans, dated 03/17/14. The design engineer should determine the anticipated
performance and requirement expected of the existing foundation type.

Any questions regarding the above recommendations should be directed to Tatjana Halda at
(213) 620-2347, Kristopher Barker at (562) 665-0048, or Shiva Karimi at (213) 620-2146, of
the Office of Geotechnical Design-South 1, Branch D.

Report by Date: 3/25/14 Supervised by Date: 3/25/14
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Transportation Engineer, Branch D Chief, Branch D
Office of Geotechnical Design — South 1 Office of Geotechnical Design — South 1
Report by Date: 3/25/14

No. 2383 .g;\a

CERTIFIED
ENGLYEERING

Kristopher Barker, C.E.G.
Engineering Geologist, Branch D
Office of Geotechnical Design — South 1

cc:  Structure Construction R.E. pending File (RE_Pending@dot.ca.gov)
District 12 Design — Andrew P_Oshrin @dot.ca.gov,
Project Manager — Leo Chen@dor.ca.gov

Structure Design — Jose Higareda@dot.ca.gov, Anthony Logus@dot.ca.gov

GS Corporate — Douglas Brittsan@dot.ca.gov

Attachments: Appendix I — Site Vicinity Map
Appendix II — Laboratory Data
Appendix III - LOTB
Appendix IV — Caltrans ARS (online) Curve
Appendix V — p-y, t-z, q-z curves
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