FOR CONTRACT NO: 12-0C5604
PROJECT ID: 1200000078

INFORMATION HANDOUT

MATERIALS INFORMATION

GEOTECHINCAL DESIGN REPORT FOR RETAINING WALLS, DATED
JANUARY 4, 2013

GEOTECHINCAL DESIGN REPORT FOR RETAINING WALLS #454 and 519,
DATED JANUARY 18, 2013

FOUNDATION REPORT FOR SANTA ANA RIVER BRIDGE (WIDEN), DATED
DECEMBER 13, 2012

FINAL HYDRAULIC REPORT , DATED AUGUST 3, 2012
CALTRANS FALSEWORK MANUAL DATED DECEMBER 2011
AERIALLY DEPOSITED LEAD SITE INVESTIGATION MATERIALS REPORT
CITY OF ANEHEIM SERVICE CONFIRMATION

FOUNDATION REPORT FOR OVERHEAD SIGNS

WATER QUALITY

STORM WATER INFORMATION HANDOUT

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD SECTION

401 WATER QUALITY STANDARDS CERTIFICATION
SARWQCB PROJECT No.302012-32

PERMITS

UNITED STATES ARMY CORPS OF ENGINEERS
NATIONWIDE PERMIT No. 14

ORANGE COUNTY FLOOD CONTROL DISTRICT PERMIT

AGREEMENTS

STATE OF CALIFORNIA DEPARTMENT OF FISH AND WILDLIFE

STREAMBED ALTERATION AGREEMENT
NOTIFICATION No. 1600-2012-0184-R5

ROUTE: 12-Ora-91-8.1/9.3,10.1



State of California Business, Transportation and Housing Agency

Memorandum

To : MR. Matthew Cugini Date: January 4, 2013
Branch Chief
Design Branch C File No.12-ORG-91
Attn MR. Fred Faizi — Project Engineer PM 8.1/9.3
District 12 EA 12-0C5601
Design Branch C Retaining Walls

21A, 21B, 21 C, 453,470,497, and 515

From : DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
METS and Geotechnical Services
Office of Geotechnical Design South-1

Subject  : Geotechnical Design Report for Retaining Walls

1. SCOPE OF WORK

The Office of Geotechnical Design South — 1 has prepared this Memorandum to provide
geotechnical recommendations for the proposed five retaining walls along the westbound of SR-
91 in the City of Anaheim.

2. PROJECT DESCRIPTION

Within the project limits of SR-91, there are three general purpose travel lanes and one fast track
lane in the westbound direction. The connector from the NB SR-55 to the WB SR-91 has two
lanes that merge into an auxiliary lane into the SR-91, which becomes an exit to the Tustin Ave.
off-ramp.

Assessments of the transportation demand for current and forecasted traffic volumes indicate the
need to resolve deficiencies resulting from excessive weaving, merging, and diverging occurring
at the site.

This project includes widening Santa Ana Bridge and constructing nine retaining walls,
including five standard and four special design walls, along the westbound of SR-91. The total
lengths of the standard retaining walls are approximately 2,068 feet with heights varying from 4
to 22 feet. The following tables summarize the information of the proposed retaining walls, and
applicable boreholes for subsurface information.



Mr. Fred Faizi
January 4, 2013

Page 2
Table 1 Summary of Retaining Walls
. Proposed | Applicable
Retaining Direction | Begin Station| End Station Length Height Borehole | Location
wall No. (ft)
(ft) Nos.
20+99.33 22+39.96
21A WB “T2* Line “T2” Line 140 8-18 A-12-012
thru
22+39.96 24+03.94 A-12-016 | Tustin Ave
21B WB “T2” Line “T2” Line 168 18-24 (current) off-ramp
CPT-09-006
24+03.94 506+65.67
21C WB T Lime | AL Line 630 16-22 | (CT,2009)
A-12-011
A-12-033 West of
515 WB iflt“&ii if;?i 1§Z 356 6-10 | (current) | Riverdale
CPT-09-004 oC
(CT, 2009)
A-12-006
A-12-007 East of
453 WB “fl‘"iijioi(r)le “q:i?’ﬁ(r)le 558 4-12 (current) Riverdale
CPT-09-002 oC
(CT, 2009)
A-12-001 East of
470+80 546+10 (current) | SR-55NB
470 WB “T4” Line “A2” Line 318 6 CPT-09-001| and SR-91
(CT, 2009) | WB merge
496+05.56 496+44.73 41 8-10 A-12-016 .
A-12-017 | Tustin Ave
497 WB A-12-035 ucC
497+43.00 497+62.25 20 8 A-12-036
The scope of this report includes:
. Review project plans and relevant plans;
. Review published historical groundwater levels;
. Perform subsurface exploration, includes drilling 13 boreholes, with a maximum depth of
55 feet;
. Evaluate laboratory tests;
. Evaluate data obtained from above activities and perform engineering analyses; and

. Draft the report.
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3. SUBSURFACE EXPLORATION PROGRAM

Previous Subsurface Exploration

A total of six Cone Penetration Tests (CPTs) were performed between November and December,
2009. CPTs were advanced to depths varied from eight to 49 feet below grade.

Current Subsurface Exploration

Current subsurface exploration was performed between March 09 and June 10, 2012, which
includes advancing 13 boreholes to a maximum depth of 55 feet below the existing ground
surface. The boreholes were drilled using truck-mounted drill rigs fitted with hollow stem
augers, and four and half inch rotary wash drill bit.

The locations of the boreholes are shown on LOTBs.

Standard Penetration Test (SPT) was performed during subsurface exploration that complies
with ASTM D1586.

Sampling consisted of:

. Collecting samples retrieved from the SPT split spoon; and

. Collecting soil samples at selected locations using Modified California Samplers.
4. LABORATORY TESTING PROGRAM

Selected samples obtained from subsurface exploration were assigned for laboratory tests. The
soils were described under Caltrans 2010, Soil and Rock Logging, Classification, and
Presentation Manual. The soils were also classified using laboratory data.

Laboratory tests performed included corrosivity tests (minimum resistivity and pH) on composite
soil samples, direct shear, particle-size gradation, Atterberg Limits, Expansion Index, and
consolidation tests.

S. SITE GEOLOGY AND SUBSURFACE CONDITIONS

5.1 Site Geology

The site is located within the Los Angeles Basin of the Peninsular Ranges geomorphic province.
The Peninsular Ranges province is composed of mountain ranges that are oriented roughly
northwest-southeast which roughly parallel the San Andreas fault. The Los Angeles Basin is an
alluvium filled basin with a maximum thickness of about several miles at its deepest point.
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The site is located in the Los Angeles Basin, and is underlain by alluvium derived from the
surrounding mountains. The alluvium is composed mostly of medium dense to dense gravelly
sands and sands, with a few layers of stiff to very stiff silt and clay.

5.2 Subsurface Conditions

The generalized stratigraphic profile at the borehole locations consisted of silt/clay overlying
sand in the east of Santa Ana River. Gravel layer was encountered at depths from 10 to 30 feet in
Boreholes A-12-006 and 007. The subsurface soil profile in the west of Santa Ana River
consisted of sand. A five feet thick layer of silt was encountered at a depth varying from 35 to 40
feet below existing grade. According to pocket penetrameter test, the consistencies of silt and
clay layers are generally stiff to hard. The recorded SPT N values indicate that the sandy layers
are generally medium dense to very dense and the gravel layers are generally very dense. It
should be noted that very loose sandy materials were observed from existing grade to 10 feet
deep at borehole R-12-015.

5.3. Groundwater

Ground water was encountered at boreholes A-12-011, R-12-012, and A-12-033 at depths vary
from 30 to 40 feet below existing grade during current subsurface exploration. Two piezometer
wells were installed in boreholes A-12-011, R-12-012 to monitor groundwater level after drilling

completion. Groundwater information during and after drilling are summarized in Table 2.

Table 2 Summary of Groundwater Level

Groundwater Level at Drilling | Groundwater el
. . Historical
Completion Elevation .
Top Borehole Measured Highest
Borehole No. Elevation Estimated Estimated e Groundwater
. after Drilling
(ft) Depth Elevation Completion Depth

(ft) (ft) (ft) (ft)

A-12-001 306.9 40 266.9 N/A >40
A-12-006 274.3 Not Encountered - N/A 30
A-12-007 278.6 Not Encountered - N/A 30
A-12-011 257.2 30 227.2 232.1 10
R-12-012 244.3 35 209.3 2154 10
R-12-013 243.6 15 228.6 N/A 10
R-12-014 242.0 35 207.0 N/A 10
R-12-015 244.1 Not Encountered - N/A 10
A-12-016 261.7 Not Encountered - N/A 10
A-12-033 256.9 29 227.9 N/A 10
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5.4 Corrosion Evaluation
Minimum resistivity and pH tests were conducted on composite samples obtained at various

depths. The test results are summarized in the table below. According to Caltrans Corrosion
Guidelines, version 1.0, September 2003, the proposed RW 453 site is considered corrosive.

Table 3 Soil Corrosion Test Summary

. SIC Minimum Chloride Content | Sulfate Content
Location Number Resistivity pH (ppm) (ppm)
(Ohm-Cm) L L
A-12-003* | N/A 800 7.53 N/A N/A
A-12-004* | C080017 650 7.70 N/A N/A
A-12-004* | C080015 570 6.98 285 1569
A-12-005* | C080016 710 7.51 39 2327
A-12-006% | N/A 1,200 7.84 N/A N/A
A-12-008 N/A 1,300 7.63 N/A N/A
A-12-010 N/A 2,300 8.30 N/A N/A
R-12-013* | N/A 1,800 8.23 N/A N/A
A-12-016% | N/A 2,900 8.48 N/A N/A
A-12-017* | N/A 1,800 9.45 N/A N/A
A-12-019 C747858 443 7.56 208 3990
A-12-020 C747859 508 7.78 337 3400
A-12-021 C747860 1,386 7.96 N/A N/A
A-12-022% | C747861 2,585 8.26 N/A N/A
A-12-023 N/A 9,100 8.90 N/A N/A
R-12-032 C080020 660 7.37 86 354
A-12-033* | N/A 3,200 8.52 N/A N/A
R-12-034* | C747862 5,042 8.66 N/A N/A
A-12-036% | N/A 1,700 8.40 N/A N/A

Note: 1. Caltrans currently considers a site to be corrosive to foundation elements if one or more of the following conditions
exist: Chloride concentration is greater than or equal to 500 ppm, sulfate concentration is greater than or equal to 2000
ppm, or the pH is 5.5.or less.

2. * Denotes test performed at or near the proposed retaining wall locations
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6. SEISMIC RECOMMENDATIONS

6.1 Seismicity

The site is located within a seismically active region of southern California, and close to a
number of faults that are considered to be active or potentially active. According to the
stratigraphy of the project site, a shear wave velocity (vs3o) of 980 ft/s (300 m/s) to 1,100 ft/s
(340 m/s) is considered appropriate. Based on the Caltrans ARS online tool (2009), the proposed
improvements are located 4.8 miles south of the Elsinore fault zone (Whittier Section). This fault
is a strike slip fault, for which the magnitude of the maximum credible earthquake (MCE) is 7.6.
The design median peak ground acceleration (PGA) at retaining wall locations is approximately
0.55g. Other nearby faults, including the Peralta Hills fault would be expected to have a lesser
impact on the proposed improvement than the Elsinore fault zone.

6.2 Liquefaction

For liquefaction analysis and seismic settlement estimate, groundwater elevation is assumed to
be at 215 feet for the local area west of Santa Ana River bridge and at 232 feet for the local area
east of Santa Ana River bridge.

According to analysis using Liquefy3, a liquefaction analysis software program, there is a
liquefiable zone in the medium dense sand layers at borehole R-12-015. The top of the
liquefiable zone is about 29 feet below the existing grade (Elevation 215 feet) and the thickness
of the liquefiable zone is about 20 feet.

6.3 Seismically Induced Settlement
Probable seismic settlement is estimated to be about 12 inches at borehole R-12-015. The

seismic settlement is negligible at other borehole locations because foundation soils are generally
medium dense to very dense as indicated by relatively high SPT “N” values.

7. GEOTECHNICAL RECOMMENDATIONS

7.1 Soil Engineering Properties

Estimated soil engineering properties and generalized soil stratigraphy used for geotechnical
analysis are summarized in the tables below. The soil engineering properties were derive from
laboratory test and estimated from corrected SPT N values (Bowles, 1977).
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Table 4 Type 1 Retaining Wall No. 21A and 21C

Depth . Field SPT Blow | stimated Soil
Layer No. (ft) Soil Type Counts Engineering
Properties
1 retained soil Well Compacted N/A v =120 pcf
behind wall Selected Fill ¢ =34"
* } . v =120 pcf
2 0-25 Silty Sand 14 0=32°
i . vy =126 pcf
3 25-35 Silty Sand 30 0 = 34°
i . vy =114 pcf
4 35-40 Sandy Silt 14 0 = 30°
5 40-50 Gravel >50 (v; 2379 pef
Note: 1. Depths are measured from design finish grade
2.*#Soil layer where wall footing will be seated
Table S Type 1 Retaining Wall No. 453
Depth . Field SPT Blow | stimated Soil
Layer No. (ft) Soil Type Counts Engineering
Properties
1 retained soil Well Compacted N/A v =120 pcf
behind wall Selected Fill @ =34°
* } vy =125 pcf
2 0-10 Sandy Clay 15 ¢ = 2000 psf
3 10-30 Sand Gravel >50 ¥ =130 pef
o =38
4 30-45 Sandy Clay 26 Z _ é‘ggéﬁ ]
Note: 1. Depths are measured from design finish grade
2.*#Soil layer where wall footing will be seated
Table 6 Type 1 Retaining Wall No. 470
Depth . Field SPT Blow | stimated Soil
Layer No. (ft) Soil Type Counts Engineering
Properties
1 retained soil Well Compacted N/A v =120 pcf
behind wall Selected Fill ¢ =34"
* ; . vy =125 pcf
2 0-20 Sandy Silt 13 0=32°
i vy =122 pcf
3 20-40 Sandy Clay 10 ¢ = 900 psf
4 40-45 Sand with Gravel >50 (Yp:: 1326§ pef
Note: 1. Depths are measured from design finish grade

2.*#Soil layer where wall footing will be seated
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Table 7 Type 1 Retaining Wall No. 497

Depth . Field SPT Blow | stimated Soil
Layer No. Soil Type Engineering
(ft) Counts .
Properties
1 retained soil Well Compacted N/A v =120 pcf
behind wall Selected Fill ¢ =34"
* } . v =120 pcf
2 0-30 Silty Sand 20 0 = 33°
Note: 1. Depths are measured from design finish grade
2.*Soil layer where wall footing will be seated
Table 8 Type 1 Retaining Wall No. 515
Depth : Field SPT Blow | Fstimated Soil
Layer No. Soil Type Engineering
(ft) Counts .
Properties
1 retained soil Well Compacted N/A v =120 pcf
behind wall Selected Fill @ =34°
2% 0-20 Sand Silt 8 v =114 pef
¢ =30
) Poorly graded y=115pcf
3 10-20 Sand 18 0= 32"
. . vy =122 pcf
4 20-35 Silty Sand 42 0 =35°
Note: 1. Depths are measured from design finish grade

2.*Soil layer where wall footing will be seated
7.2 Liquefaction Mitigation

Localized probable seismically induced settlement was estimated to be greater than 12 inches in
Borehole R-12-015 near the proposed Retaining Wall 21B. Mitigation for potential liquefaction
is needed if Caltrans standard walls were selected. Alternatively, MSE wall may be used which
can tolerate the settlement and does not require liquefaction mitigation of the foundation soil.

Liquefaction mitigation options considered including: 1). jet grouting; 2). compaction grouting;
3). stone column; 4).densification by driven pile; and 5). driven piles supported wall footings.

Among these options, driven piles supported wall footings is the most cost effective option and is
described in details as follows.

7.3 Footing Type

7.3.1 Pile Footing (RW 21B)

Based on the information provided by Structure Design, Alternative “X”, 14-inch square Class
200 concrete piles with a pile cap will be used at the proposed retaining wall 21B location. Table
9 summarizes the general foundation information of the proposed foundations and Table 10
summarizes pile axial load capacities along with tip elevations.
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Table 9 General Foundation Information
Exposed . Finished Pile Cap Size Permissible
Wall | Design ,[1,) 1lee Grade Cut-off (ft) settlement under Nliliilel;);l;:f
Height |Method (Dr)i,pen) Elevation | Elevation (ft) B L Service Load Support
(ft) v (ft) (in) upp
18 LRFD |Class 200| 248.15 244.40 12.0 16.0 1 10
22 LRFD |Class 200| 244.15 239.65 14.5 32.0 1 21
24 LRFD |Class 200| 242.15 237.65 16.0 40.0 1 36
22 LRFD |Class 200| 242.15 237.65 14.5 80.0 1 52
Table 10 Foundation Recommendations
. Required Factored Nominal
Service-I Total . . q
Eiggif d Pile Cut-Off |Limit State |Permissible BeslSGNCElKIDS) Design Tip Sp(:i?ilﬁed
. Type |Elevation [Load (kips) | Support Strength Limit | Extreme Limit | Elevation P
Height . Elevation
(Driven) (ft) per Settlement . . (ft)*
(ft) Support i) Comp. |Tension| Comp. | Tension (ft)
(@=0.7)|(¢=0.7) (¢ =1.0)|(¢ = 1.0)
18 Class 200| 244.40 485 1 99/pile 0 76/pile 0 189.0 189.0
22 Class 200| 239.65 1,444 1 117/pile 0 93/pile 0 189.0 189.0
24 |Class 200| 237.65 2,146 1 117/pile 0 153/pile 73 189.0 189.0
22 Class 200| 237.65 3,609 1 117/pile 0 93/pile 0 189.0 189.0
Note: * Design tip elevations are controlled by compression
Table 11 Pile Data Table
Exposed Wall Pile Nominal Resistance (kips) | 1, Tip (Specified Tip| 1\ orminal
" per pile ’ . Driving
Height Type Elevation Elevation Resistance
(ft) (Driven) Compression Tension (fty* (ft) .
(kips)
18 Class 200 180 0 189.0 189.0 340
22 Class 200 180 0 189.0 189.0 340
24 Class 200 180 80 189.0 189.0 340
22 Class 200 180 0 189.0 189.0 340

Note: * Design tip elevations are controlled by compression
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Group Effect

For driven pile groups in cohesionless soil, the nominal axial resistance of the pile group should
be taken as the sum of the nominal resistance of all of the piles in the group. The efficiency
factor should be 1.0 for a center-to-center pile spacing of 2.5 diameters or greater.

7.3.2 MSE Wall

An MSE wall may be used for RW 21B.

Based on the provided structural plans, the maximum exposed wall height of the MSE wall is
about 22 feet.

The embedment lengths of the reinforcement are summarized in the following table.

Table 12 Summary of MSE wall 21B

Maximum Exposed Wall Height Length of Embedment
(ft) (ft)
20to 23 25
15t0 20 20
10to 15 15
Lower than 10 12

Subgrade Preparation for MSE Wall

Very loose sandy materials were encountered at a shallow depth in borehole R-12-015 during
current subsurface exploration. To provide sufficient bearing resistance to support the MSE wall,
subgrade preparation is required.

Soils within the wall limits should be excavated to 10 feet below existing grade, replaced, and
recompacted to at least 95% Relative Compaction. Lateral extend of excavation is required in
front of the wall and should be at least 10 feet from the face of the wall.

Based on the discussion with project design team, the MSE Wall option is not feasible due to
limited construction space and traffic operation constraints.
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7.3.3 Spread Footing

According to the bearing capacity analysis, the bearing resistances of the foundation soil are
satisfactory. The analysis results are shown in the following table.

Table 13 Estimated Bearing Resistances

Estimated
Maximum Base Bottom of Bearing
Retaining | Wall . : Footing Resistance’
Height Width -
Wall No. Type (t) (0) Elevation (ksf)
(ft) Service Strength Extreme
Limit State | Limit State | Limit State
21A 18.0 19.5 .
210 1 270 235 varies 5.0 5.0 9.0
453 1 12.0 12.5 varies 4.0 4.0 7.0
470 1 12.0 12.5 varies 4.5 4.5 8.0
497 1 10.0 11.0 varies 4.5 4.5 8.0
515 1 10.0 11.0 varies 4.5 4.5 8.0

Note: 1. Minimum footing embedment depth is 3 ft
2. Bearing resistance is estimated based on the footing width with maximum wall height

Soil bearing resistances are estimated based on:

o wall foundations to be founded on the expected soil layers denoted in Tables 4 to §;
J selected Caltrans Standard Type 1wall; and
J base widths shown on the Standard Plans.

Should soil layers of wall foundations during construction are found different from reported, or
designed wall types or maximum wall heights are different from provided in Table 13, please
notify us so that revisions to allowable bearing capacities can be provided, if necessary.

The required minimum footing cover depth of 1.5 ft should be provided. For footings
constructed on slopes, a minimum horizontal distance of 4 ft measured at the top of the footing
should be provided between the near face of the footing and the face of the finished slope.
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8. CONSTRUCTION CONSIDERATIONS

. Before installing driven pile, the Contractor must provide a driving system submittal,
including driveability analysis.

. Hard driving resistance should be expected within the very dense sandy layers.

. Drilling may be required before driving the piles. The bottom elevation of the drilling
hole is 215 feet.

. Control location: near Sta. “T2” 23+00.

. Medium expansive materials (EI = 58) were encountered in borehole A-12-007. These

clayey materials are not suitable to be used as backfill materials.

If you have any questions or comments, please contact Hung Po Yang (916) 227-4534.

Hung Po Yang
Ceb376

Hung Po Yang, P.E.
Transportation Engineer—Civil
Branch A

Cc: Leo Chen, PM
Shira Rajendra, GS Corporate
Kirsten Stahl, DME
We-Kung Hsia, SD
Bartt Gunter, SD
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Attn: Wei-Kung Hsia Project No. 1200000078

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services — MS5

Office of Geotechnical Design — South 1

Geotechnical Design Report for Retaining Walls #454, 497, and 519

The following is the foundation report for the subject retaining walls proposed at west-bound
State Route 91 and northbound (NB) SR55 to westbound (WB) SR91 connector ramp.

SCOPE OF WORK
The geotechnical scope of work for this project includes:

Review As-Built plans

Perform subsurface exploration

Perform laboratory tests on soil samples obtained during subsurface exploration
Evaluate site geology, subsurface, and groundwater conditions

Perform site seismicity study

Perform engineering analyses

Provide geotechnical recommendations and construction considerations

PROJECT DESCRIPTION

The project is located between Post Mile (PM) 7.9 and PM 9.5 of State Route (SR) 91, in the city
of Anaheim, Orange County, California. The proposed improvement is to add an exit bypass lane
on westbound (WB) SR-91 from east of the NB SR-55/WB SR-91 connector to the Tustin
Avenue off-ramp. This also includes reconstruction of the WB auxiliary lane within the same
project limits. The improvement requires construction of eight retaining walls. Among them, five
walls are standard walls to be designed by the District; three walls (RW#454, 497, and 519) are
special design walls to be addressed by Office of Structure Design. The general information
regarding the special design walls included in this report is summarized in following table:

““Caltrans improves mobility across California™



BARTT GUNTER

RW#454, 497 & 519

1/18/2013 EA 12-0C560
Page 2
Table 1 General Information for Special Walls
Approx. Station A€$rﬁx Maximum
Wall Wall Type a Wall Height,
Length, feet
Beg. Wall End Wall feet
Soil Nail Wall 453+10 ("T4") 460+94.5 ("T4") 784
RW 454 28
Tangent Pile Wall
460+34.5 ("T4" 460+67.0 ("T4" 325
(Alternative 2) ( ) ( )
Type 1 Wall (Spread
ype 1 Wall (Sprea 496+05.56 (SR91) | 496+44.73 (SR91) 41 11
Footing )
RW 497 Tie-in Barrier 496+44.73 (SR91) | 497+43.01 (SR91) 102 5
Type 1 Wall (Spread
ype 1 Wall (Sprea 497+43.01 (SR91) | 497+62.25 (SR91) 20 8
Footing)
519+05/10+00
Anchored Wall (SROI/RWLOL) 10+83.0 (RWLOL) 83 14
RW 519 Tangent Pile Wall 10+83 (RWLOL) | 11+11.5 (RWLOL) 28.5 14
11+38/448+93
+
Anchored Wall LS RWLOL) | oot Or g 26.5 14

SUBSURFACE EXPLORATION AND TESTING PROGRAM

Subsurface exploration for the proposed earth retaining structures was completed in May 2012. A
total of ten hollow-stem-auger (HSA) boreholes were drilled near the wall sites. Standard
Penetration Tests (SPT) were performed in compliance with ASTM D 1586. Pocket penetrometer
readings were also collected from cohesive soil samples at the selected depth for strength

evaluation.

The general information for those borings is summarized in following table:

““Caltrans improves mobility across California”
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Table 2 Summary of Subsurface Exploration for RW# 454, 497, and 519
Top of . Bottom . .
Retaining | Borehole Hole . Offset Boring Of Hole | Exploration Drill Rig Ha . e
. Station Depth . /Hammer | Efficiency
Wall No. No. Elevation (feet) (feet) Elevation M ethod Tvpe (%)
(feet) (feet) yP °
A-012- Acker
+ -
005 3082 | 53143040 | -119.48 | 453 262.9 HSA Ao 77
AO12- 1 o516 | 529+42.72 | -153.62 | 453 249.86 HSA Acker 77
003 /Auto
RW454
A-012- Acker
. —+ . - . . .
004 281.52 | 527+42.18 | -157.71 253 256.22 HSA R 77
AO12- 1 700 | 5254496 | -122.80 | 31.5 235.59 HSA Acker 77
005 /Auto
A-012- 280.28 | 520+04.58 | -149.53 51.5 228.78 HSA €S2000 97
008 /Auto
Rws1o | A012- 257.4 | 52040637 | -85.72 56.5 200.9 HSA Acker 77
009 /Auto
AO12- 5505 | 51849961 | -84.47 66.5 190.75 HSA Acker 77
010 /Auto
A-012- 261.72 | 498+69.07 | -187.25 50.5 211.22 HSA CME75 79
016 /Auto
A012- 5674 | 49742710 | 1010 | 4525 | 22149 HSA CME7S 79
017 /Auto
RW497
AO12- 50407 | 49643426 | -59.32 31.5 212.57 HSA Acker 77
035 /Auto
A012- 5713 | 497+75.60 | -62.06 36.5 210.63 HSA Acker 77
036 /Auto

LABORATORY TESTING

Samples collected by SPT sampler and Modified California sampler were tested. The tests

performed included unit weight, moisture content, unconfined compression, Atterberg limits, and
particle size analysis. Bulk samples were also collected from the job site for corrosion evaluation.

SITE GEOLOGY

The site is within the Los Angeles Basin of the Peninsular Ranges geomorphic province. The
Peninsular Ranges province is composed of mountain ranges that are oriented roughly northwest-
southeast, which roughly parallel the San Andreas Fault. The Los Angeles Basin is an alluvium

““Caltrans improves mobility across California”
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filled basing that is up to several miles thick at its deepest point. The site is near the western limits
of the Peralta Hills, which join the Santa Ana Mountains to the east.

The site is located at the southern edge of the Los Angeles Basin, and is underlain by artificial fill
and alluvium derived from the Santa Ana River. The alluvium is composed mostly of medium
dense to very dense gravelly sands, sandy gravels and silty sands, with a few layers of stiff to very
stiff silt and clay, and with occasional cobbles and boulders.

SUBSURFACE CONDITIONS

At RW454, the embankment materials are mostly stiff to very stiff lean clay with sand. Five to 15
feet thick very dense gravelly materials were encountered below the embankment from elevation
of approximately 260°. At RW497, foundation soils near the bridge abutments consist mostly of
medium dense to dense Clayey sand and silty sand within 30 feet from top of the proposed
retaining wall (Elev. 252”). Near RW519, however, the soils behind and below the proposed cut
wall are predominantly cohesive, with consistency from stiff to very stiff. A ten-foot thick
granular layer was encountered below elevation 233°. For foundation design purpose, the
idealized soil profiles are presented in Table 3 of this report.

GROUNDWATER

The data from the closest monitoring well, installed by Department of Water Resources, shows a
historic high ground water table at 233.8 feet above mean-sea-level (MSL) in January 2007 at
well No. 04S09W04L002S near Santa Ana River. The highest groundwater elevation from the
monitoring wells at a gas station near the intersection of E. Riverdale Ave. and N. Tustin Ave.
was registered to be 232.69 feet above MSL, based on available records between 1992 and 2008
from GeoTracker website (California Regional Water Quality Control Board).

Groundwater was also encountered during subsurface exploration at RW519 site at Elev. 230 feet.
However, the as-built LOTBs for the existing Riverdale Ave UC indicated that the groundwater
was at 232 feet above MSL (NGVD29) in 1964. Based on the above findings, the design high
groundwater is assumed to be 235 feet above MSL, after vertical datum conversion (NAVDSS).

CORROSION EVALUATION

Corrosion samples were obtained during subsurface explorations. The bulk samples were
collected from the borings and tested for corrosion potential following the guidelines from
Caltrans’ Corrosion Technology Branch. The test results are presented in Table 4. Based on the
test results, the subsurface materials are considered non-corrosive at RW519 and RW497 sites,
but corrosive at RW454 site.
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Table 3 Idealized Soil Profile and Strength Parameters
Depth (f A Total | Apparent | Undrained
\:]p 1 ”IE rom Elevation, Soil T USCS Bl VerigeN6O Unit Friction Shear
all Top), feet type oweounts Weight,| Angle, Strength,
feet / PP#
pcf degree psf
RW 454
STA453+10 to STA456+50 ("T4 "Line), reference borehole A-12-004 & A-12-005
0-38 Varies Sandy Lean Clay (CL), Stiff PP# 1.0 to 1.25 120 NA 1000
. Sandy lean Lean Clay (CL), very
8-30 Varies . PP# 2.0 to 4.5 120 NA 2500
Stiff
ST A456+50 to STA459+50 ("T4 "Line), reference borehole A-12-003
0-28 Varies Sandy Lean Clay (CL), Stiff PP#1.0to 1.5 120 NA 1300
28 - 35 Varies Sandy Lean Clay (CL), Very Stiff | PP# 1.5 to 2.5 120 NA 2000
35-45 Varies Gravel with sand and Silt (GW- N60>50 125 38 NA
GM)
ST A459+50 to STA460+90 ("T4" Line), Reference boring A-12-002
0-28 Varies Sandy lean Clay (CL), Stiff PP#1.0to 1.5 120 NA 1100
28 -45 Varies Sandy lean Clay (CL), Very Stiff | PP# 2.0 to 4.5 120 NA 2500
RW519, refence borings A-12-008/009/010
4 PP# 0.75 to
0-7 267 - 260 Lean Clay (CL), Stiff 125 120 NA 1000
7 - 34 260 - 233 Lean Clay (CL), Very Stiff PP# 1.75to 4.5 120 NA 2000
23 -33 233 -223 Silty Sand & Gravel (SM/GM) N60 >50 125 38 NA
RW497, refence borings A-12-016/017/035/36
0-8 252 - 244 | Clavey Sand (5O & Silty Sand 16 57 62 | 120 37 NA
(SM)
8 -31 244 - 221 Silty Sand (SM), Medium Dense N60 =14 - 28 120 33 NA
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Table 4 Corrosion Test Results

Location Sampling Depth of H Soluble Soluble Minimum
Borehole Sample (ft) P Sulfates Chlorides Resistivity
A-12-004 10-11.5 6.98 1569 285 570 ohm-cm
RW454
A-12-005 10-11.5 7.51 2327 39 710 ohm-cm
RWS519 A-12-010 0-5 8.3 N/A N/A 2300 ohm-cm
RW497 A-12-036 0-10 8.4 N/A N/A 1700 ohm-cm

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, sulfate 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.

SEISMICITY

The site is located within a seismically active region of southern California, and close to a number
of faults that are considered to be active or potentially active. According to the stratigraphy of the
project site, a shear wave velocity (vs30) of 980 ft/s (300 m/s) to 1,100 ft/s (340 m/s) is considered
appropriate. Based on the Caltrans ARS online tool (2009), the job site is located approximately
4.8 miles south of the Elsinore fault zone (Whittier Section). This fault is a strike slip fault, for
which the magnitude of the maximum credible earthquake (MCE) is 7.6. The design median peak
ground acceleration (PGA) at retaining wall locations is approximately 0.6g. Other nearby faults,
including the Peralta Hills fault should exert a lesser impact on the proposed improvements than
the Elsinore fault zone.

GEOTECHNICAL RECOMMENDATIONS

Soil nail wall was recommended for RW454 to accommodate the proposed bypass lane north-east
of existing connector embankment, north of existing North Connector Overcrossing. Two
alternatives, 1) soil nail wall and 2) tangent pile wall, were proposed for the 32.5 feet long wall
section near Abutment 5 of the existing connector bridge.

Type 1 reinforced concrete cantilever wall is recommended for the portion of RW497 located
outside of the footprint of existing Tustin Ave OC. Tie-in barrier on existing bridge footing was
proposed by Structure Design for the portion of RW497 located under the bridge. The loss of
lateral resistance due to the soil removal in front of the abutment is negligible, since the lateral
resistance will be provided by horizontal component of axial resistance of the battered piles with
the pile top generally located below the finished grade. The foundation recommendations for
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standard type 1 wall will be included in a separate report for this project. Tie-in barrier will be
designed by structure engineer assuming structure backfill behind the barrier wall.

Ground anchor wall was recommended for most part of RW519, except for location within 28.5
feet south of existing Riverdale Ave OC, where tangent pile wall was recommended to avoid
potential conflict with existing wingwall and its pile foundations.
The wall type selection information is presented in Table 1 of this report.
Geotechnical Recommendations for RW454

The soil nail wall is the most economical option for the wall 454. For the design of soil nail

wall, the computer program SNAILZWIN was used. Following are the geotechnical design
criteria for the soil nail wall:

e Static Case
Minimum Factor of Safety: 1.5

e Seismic Case
Minimum Factor of Safety: 1.0
Non-dimensional horizontal seismic coefficient ky,: = 0.2

Expected deformation: less than 4 inches

The soil nail wall design is summarized in Table 5 below,

Table 5 Soil Nail Wall Design

Wall Height Nglaéd;zzgg Naill Spacing |Nail Length

(ft) Vertical (ft) Horizontal (ft) (ft)
to 5 5 5 7

to 10 5 5 13
to 15 5 5 19

to 20 5 5 25

to 25 5 5 30

to 30 5 5 36

Note:

1. Square nail layout pattern should be used.

2. Design wall height is the vertical distance from the top of shotcrete to the bottom of the wall.
3. The nails are inclined 15 degrees from horizontal.
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4. First row of the nails should be placed 2.0 to 2.5 feet below the original ground, and vertical nail
spacing needs to be adjusted in areas with geometric constraints.

For the wall section adjacent to existing bridge abutment (Stations 460+34.5 to 460+67.0),
the nail design should be modified as shown in Table 6 to avoid potential conflict with the
existing wingwall or piles. A minimum clearance of one foot should be maintained to
prevent damage on existing facilities during nail installation.

Table 6 Soil Nail Wall Design near Existing Bridge Abutment

Row of Nails Nail Length, Nail Inclination,
feet degrees
First 15 25
Second 30 20
Below Second 30 15

Note:

1. Square nail layout pattern should be used.

2.The nail inclination is measured from horizontal.

3. First row of the nails should be placed 2.0 to 2.5 feet below the original ground.
4. Vertical nail spacing needs to be adjusted in areas with geometric constraints.

The soil nail wall is designed to support existing embankment, which consists of stiff to

very stiff clay and will be subject to compaction over a long period of time. The design
pullout resistance for the nails is presented in the table below,

Table 7 Soil Nail Resistance Information

Zone 1 . Maximum
Maximum Stress .
. Desien Pullout 5 Tensile Force
Station gn ; on Nail’, from Nail on
Resistance | ksi Facing® . Kips
Ib/ft &P
453+10 to
460+94.5 1400 40 30

Note:

1. Design pullout resistance of the soil nail should be placed on the plans.

2.For structural design purpose, appropriate factor of safety should be applied to the nail tensile force: both
bending moment and punching shear resistance should be checked based on tensile force on facing shown in
this table.
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For seismic stability analysis, pseudo-static method was used. In pseudo-static analysis, the
earthquake-induced inertial forces varying in time are simplified as equivalent pseudo-static
force acting on the center of gravity of the analyzed soil block.

Tangent Pile Wall Alternative near Abutment 5 of BR 55-0329G

To avoid the construction difficulty caused by potential conflict between soil nails and
structural elements of the existing bridge, tangent pile wall may be used between stations
460+34.5 and 460+67.0 (“T4” Line), north of Abutment 5 of existing connector
overcrossing (BR 55-0329G). The design height of the tangent pile wall varies along the
wall alignment. For structure design of this wall section, use the soil strength properties as
shown in the following table.

Table 8 Shear Parameters for Tangent Pile Wall Design

Depth (below the Cohesion, Friction Angle,
bottom of wall), 5
p b/t degrees
eet
0to 50 400 26

The above engineering properties are based on long-term drained behavior of clayey
materials with absence of groundwater and an expected negligible strain experienced by the
soils during construction.

Geotechnical Recommendations for RW519
Lateral Earth Pressure on Wall beyond Abutment 3

For the wall section located beyond bridge abutment (Abut 3), static earth pressure behind
the wall was estimated using trial wedge analysis assuming drained shear parameters for the
clayey materials at the wall location. Seismic lateral earth pressure was also estimated using
trial wedge analysis based on residual value of undrained shear strength (2/3 of S,) for the
clayey soils behind the wall. Horizontal earthquake acceleration was assumed to be 0.5
times of peak ground acceleration (PGA) in pseudo static analysis.

The lateral load behind ground anchor wall and tangent pile wall under both static and
seismic conditions beyond bridge abutment are summarized in the table below.
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Table 9 Lateral Load behind Wall beyond Abutment 3

Retained Lateral Load against the Wall (per linear foot along wall
Soil alignment)
Wall Type .
P Height,
feet Static Condition' (Pa) Seismic Condtion’
Tangent 12 2.00 kips/ft 8.0 kips/ft
Pile Wall ' P P
. Failure Wedge 40 degrees .
12 2.00 kips/ft from Vertical 8.0 kips/ft
. Failure Wedge 45 degrees .
10 1.10 kips/ft from Vertical 5.0 kips/ft
Anchored
Wall Failure Wedge 50d
. ailure Wedge egrees .
8 0.55 kips/ft from Vertical 2.4 kips/ft
. Failure Wedge 45 degrees .
6 0.25 kips/ft from Vertical 0.8 kips/ft
1. Drained shear strength properties were assumed for clayey soils in static condition with active
lateral earth pressure resultant located at 1/3 of retained soil height from bottom.
2. Undrained shear strength properties with residual strength were used for clayey soils in seismic
condition, with seismic earth pressue resultant located at mid-height of retained soil (uniformly
distributed).

Lateral Earth Pressure on Walls in front of Abutment 3

The static lateral earth pressure on wall in front of bridge abutment is very low without
proposed anchor lock-off, due to the existence of abutment behind the cut. The wall design
is controlled by lateral load transferred from bridge abutment during seismic event. Lateral
load from seismic active wedge behind abutment wall will be resisted by both battered piles
under abutment footing and ground anchors behind the existing structure foundations.

The total loss of passive resistance in front of the bridge abutment and abutment foundation
due to 9 feet high and 18 feet long cut is estimated to be 12 kips/ft. The above resistance
should be higher than the passive resistance that can be mobilized by lateral movement of
existing bridge abutment. The anchored wall design should provide sufficient resistance
from the ground anchor.
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Unbonded Length of Anchored Wall

The unbounded length should extend beyond the critical failure surface. Starting from the
vertical wall face, the critical failure surface is defined by the angle of clockwise rotation
centered at the bottom of the anchored wall. Trial wedge analysis was performed to obtain
the critical wedge at different wall locations. The results are presented in Table 9 above. The
unbonded length should be extended a minimum of H/5 (H, wall height) or 5 feet,
whichever is greater, behind the above critical failure surface. Unbonded length should be at
least 15 feet to limit seating loss during anchor lock-off.

For anchored wall in front of abutment, unbounded length should extend at least 5 feet
beyond the edge of abutment footing for the reduction of the lateral stress against existing
pile foundation.

Bonded Length of Ground Anchor

Contractor is responsible for determining the bonded length of the ground anchor. However,
the bonded length of the anchor should not be less than 15 feet. The nominal bond strength
within the ground anchor bond zone is assumed to be 3.6 ksf (after PTI, 2004), for the initial
assessment of anchor length and right of way acquisition.

Bearing Capacity of Anchored Wall

The bearing capacity analysis is based on minimum embedment depth of 2.0 feet and
footing width of 1.7 feet. The ultimate bearing capacity of anchored wall foundation is 10.5
ksf, or 17 kips/ft along the wall alignment. The bearing pressure under the wall foundation
1s 3.0 ksf corresponding to one inch settlement of vertical wall element.

Lateral Analysis of Tangent Pile Wall

Lateral analysis for the CIDH piles to be used in tangent pile wall was performed to evaluate
pile response under both service and extreme limit states. Three CIDH piles were proposed
for the tangent pile wall. The embedment depth of the piles is assumed to be 16 feet, with
maximum retained soil height of 12 feet above the finished grade in front of the wall. The
pile diameter is 3 feet, with on center spacing of 10 feet. The earth pressure from approach
embankment against the shotcrete will be transferred to the piles through connecting bond
dowels. The analysis was performed using LPILE PLUSS.0 program (Ensoft Inc), and
results are presented in Table 10 below.
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Table 10 Summary of Lateral Analysis for Tangent
Piles (CIDH Piles) at RW519

Service Limit State Extreme Limit State
Max. Max. Top of Wall Max. Max. Top of Wall
Moment, Shear, Deflection, Moment, Shear, Deflection,
kips-ft kips inches kips-ft kips inches
132 21 0.13 654 102 10.9

Analysis based on non-linear EI, assuming 8 #10 bars with 3 in bar protective cover. Elastic
modulus for concrete and steel used are 3,500 ksi and 29,000 ksi, respectively. Crack Moment
of 3 ft diameter pile is estimated to be 192 kips-ft, with ultimate moment capacity at
approximately 670 kips-ft.

CONSTRUCTION CONSIDERATIONS
RW519

To minimize the adverse impact on existing bridge foundations, ground anchor should be
constructed in segments in front of the existing abutment. The maximum length of ground anchor
wall segments under construction should not exceed one third of the length of existing abutment
footing at any given time under the existing bridge.

The subsurface condition is generally uniform within the limits of wall alignment. Only one wall
zone is defined for the entire wall (RWS519).

The design high groundwater is at 235 feet above MSL. However, groundwater will fluctuate in
different years and different seasons of the year. Depending on the final design depth of CIDH
piles, groundwater may be encountered. Under such circumstance, wet method will be needed for
pile installation.

RW454

Only one wall zone is defined for the entire wall for the purpose of verification test on nails and
stability test on temporary cut.

Although subsurface materials are predominantly cohesive at RW454 (soil nail wall) site, caving
soils may still be encountered during nail installation.

Soil nails may be installed east of Abutment 5 of North Connector Overcrossing (Alternative 1).
Should adjustment of nail alignment be needed to avoid conflict with abutment wing wall and
concrete piles on existing bridge during nail installation, this Office should be notified before any
alteration of current nail design.
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Should you have any question or comment, please contact Haitao Liu at (916)-227-0992, or
Seungwoon Han at (916) 227-4533.

Prepared by:

Seungwoon Han
13527

Haitao Liu
(66398

HAITAO LIU, P.E. SEUNGWOON HAN, Ph.D., P.E.,
Transportation Engineer (Civil) Transportation Engineer (Civil)
Branch A Branch A

DES/MET-GS/OGDS-1 DES/MET-GS/OGDS-1

Leo Chen, Project Manager
Shira Rajendra, GS Corporate
Kirsten Stahl, D12 Material Engineer
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To: MR BARTT GUNTER, CHIEF Date:  December 13, 2012

Bridge Design Branch 19
Office of Bridge Design South 2
File:  12-ORA-91-PM 8.57
Project 1d: 1200000078
(EA 12-0C5601)
Santa Ana River Bridge
(Widen), Br# 55-0106

Attn:  Mr. Wei-Kung Hsia

From: DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services
Office of Geotechnical Design South 1
Branch B

Subject: Foundation Report for Santa Ana Bridge (No. 55-0106) Widening Project
1.0 INTRODUCTION

Per your request dated October 11, 2011, this Foundation Report (FR) has been prepared for the
above referenced project on SR-91 in the City of Anaheim. The foundation recommendations
provided herein are based on the results of a our project-specific geotechnical site exploration and
the project information provided by your office including the foundation design data on December
6, 2012. This FR supersedes both the Preliminary Foundation Report (PFR) dated May 04, 2010,
and the Draft Foundation Report (DFR) dated July 13, 2012 that were submitted earlier for this
project.

1.1 Scope of work
The following tasks were performed for the preparation of this report:

Review of available existing relevant data

Field exploration

Laboratory testing

Geotechnical data interpretation and evaluation
Geotechnical and seismic analysis and design, and the
Preparation of this FR.

2.0 PROJECT DESCRIPTION
The California Department of Transportation (Caltrans) -District 12 proposes to widen the State

Route 91 (SR-91), from Post Mile (PM) 7.9 to PM 9.5, at and near its connection with SR-55 in
the City of Anaheim, Orange County, California. The project will widen the existing west bound
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(WB) SR-91 bridge over Santa Ana River on the outside to provide an exit bypass lane from east
of the existing northbound (NB) SR-55/WB SR-91 connector to the Tustin Avenue off-ramp.
Additionally, the project will reconstruct the WB auxiliary lane from NB SR-55/WB SR-91
connector to the Tustin Avenue off-ramp, and involve construction of earth retaining structures.
The project will relieve existing weaving, merging, and diverging deficiencies between the NB
SR-55/WB SR-91 connector and the Tustin Avenue off-ramp. The total length of the project is 1.6
miles. The scope of this FR is limited to the proposed bridge (No. 55-0106) widening part of the
project only.

2.1  Existing Site Conditions

The existing bridge is located on WB SR-91 between NB SR-55/WB SR-91 interchange and the
Tustin Avenue Undercrossing, as shown in Figure 1 below.

Ldeterhedical- ] '

|\ \Cefer fnahwin—l T nd o A

il

Figure 1 — Site Vicinity Map

The existing structure is a continuous 18 span reinforced concrete “T” girder-bridge and supported
by substructures consisting of solid reinforced concrete pier walls and seat type abutments. All
substructures are founded on steel HP 10x42 piles. The bridge was first built in 1953 as two
separate river crossing structures (EB and WB). Both bridge structures were widened in 1965. In
1995, the left (WB) and right (EB) structures were connected by center widening. Both bridges
were also widened on the outside. The combined bridge structure was also retrofitted in 1995 for
improved seismic performance. Several pier walls were thickened. All widened structures
provided the same super and substructure types. The retrofit work did not involve any foundation
work.
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The total length of the existing bridge is approximately 868 feet; the width is approximately 150
feet.

2.2  Proposed Widening

The proposed widening consists of reinforced-concrete “T” girder superstructure and reinforced
concrete pier walls and seat type abutments. HP 10x57 steel piles, are proposed by Bridge Design
South 2 for this bridge widening. The existing and widened bridge decks will be connected by a
closure pour.

The proposed widening is on the outer left side (WB SR-91) only. The proposed widening width
varies from approximately 19.25 feet to 23.75 feet.

3.0 SITE EXPLORATION

Field exploration was conducted between March 5 and May 8, 2012. A total of eight (10)
exploratory borings (R-12-024 through R-12-034) were drilled through the existing bridge deck.
The boring locations are shown in Figure 2 and 3. These borings were drilled between two
adjacent piers through the existing bridge.

Permits didn’t allow drilling within the footprint of the proposed widening. The permits also didn’t
allow drilling through the bike path lane between Pier 18 and Abutment 19, and through the
maintenance road between pier 3 and 4. This pile foundation design is primarily based on the
geotechnical data obtained from these borings, and as-built data in 1964.

Boring locations are shown in Figure 2 and 3. A summary of boring data for the current
exploration is presented in Table 1 below. Stations, offsets, and elevations of the borings presented
are based on survey conducted by District 12 Engineering Services-Surveys.

All borings were drilled by the Caltrans Office of Drilling Services and logged by personnel from
our office. All borings were drilled utilizing mud rotary method or Hollow Stem Auger method.
Soil samples were collected using Standard Penetration Test (SPT) sampler and Modified
California Sampler (MCS) typically at 5-foot depth intervals. The samplers were driven a total of
18 inches using a 140-pound hammer falling freely for 30 inches. The MCS is a 2.0-inch inside-
diameter split-barrel type sampler lined inside with thin rings. This MCS was used to collect
relatively undisturbed samples of fine-grained or cohesive soils.
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Table 1 — Summary of Boring Information
Boring Station'®? Offset" Surface Drilled Depth, Bottom

(ft) Elevation? (ft.) Elevation?,
(NAVD 88, ft.)
(ft.)
R-12-024 514+79.23 -71.09 256.77 86.5 170.27
R-12-025 514+02.61 -69.66 256.71 91.5 165.21
R-12-026 513+01.58 -70.16 256.56 85.3 171.26
R-12-027 512+01.27 -70.22 256.37 101.5 154.87
R-12-028 511+00.97 -70.19 256.2 86.5 169.70
R-12-029 509+69.54 -69.98 255.92 60.25 195.67
R-12-030 508+52.53 -69.75 255.71 61.5 194.21
R-12-032 507+04.76 -70.15 255.37 65.25 190.12
A-12-033 516+20.57 -76.69 256.89 35.5 221.39
A-12-034 505+78.42 -69.49 255.84 45.5 210.34

Note: 1. Stationing and Offsets according to D-12 survey request # 12-016, dated 5/4/2012. Positive is right of layout
lines, negative is left of Layout lines. (All referenced to existing center line of SR-91).

2. Elevations are above Mean Sea Level (MSL) based on NAVD88 datum.

3. Existing SR-91 Main line stationing.

4.0 LABORATORY TESTING

Laboratory testing was performed on selected SPT and undisturbed samples from the borings.
Laboratory testing included Unit weight, Moisture Content, Unconfined Compression, Plasticity
Index, Mechanical Analysis, Consolidation, Maximum Density, Direct Shear, Expansion Index
and Corrosion. Geotechnical testing was performed in accordance with California Test Methods,
ASTM or UBC procedures (see Table 2 below). A complete set of geotechnical laboratory results

is presented in Appendix I: Laboratory Data.

Table 2 — Laboratory Test Methods

Test Standard
Unit Weight CTM 212
Moisture Content CTM 226
Unconfined Compression CTM 221
Plasticity Index CTM 204
Mechanical Analysis CTM 203
Consolidation ASTM D2435
Maximum Density ASTM D1557
Direct Shear ASTM D3080
Expansion Index UBC-29-2
Corrosion — Resistivity, pH CTM 643
Corrosion — Chloride Content CTM 422
Corrosion — Sulfate Content CTM 417
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50 SITE GEOLOGY AND SUBSURFACE CONDITIONS
5.1  Regional Geology

The site is located within the Los Angeles Basin of the Peninsular Ranges geomorphic province.
The Peninsular Ranges province is composed of mountain ranges that are oriented roughly
northwest-southeast, which roughly parallel the San Andreas fault. The Los Angeles Basin is an
alluvium filled basin that is up to several miles thick at its deepest point. The site is near the
western limits of the Peralta Hills, which join the Santa Ana Mountains to the east.

5.2  Site Geology

The site is located at the southern edge of the Los Angeles Basin, and consists artificial fill and
alluvium derived from the Santa Ana River. These soils are underlain by marine and non-marine
Tertiary-age sedimentary formational material. The alluvium consists of gravel, sand, silt and clay
layers with occasional cobbles and boulders.

5.3 Subsurface Conditions

Based on findings of our current geotechnical investigation and the as-built information, the
subsurface soils within the maximum depth of the borings consist of artificial fill, except within
the active unlined central river channel, and young to older alluvium overlying hard clay-like
formational materials.

The fill soils at the site are associated mainly with the existing levee/dike or, near the abutments,
with the existing bridge construction. The active unlined river channel crossing the bridge
alignment near the middle is contained on both sides by levees covered with riprap. A relatively
high flood protection dike is also present near the Pier 9.

Generally the upper younger alluvial material consists of very loose to medium dense, fine to
coarse, poorly-graded to well-graded sand with silt, silty/clayey sand, silt and clay layers with
some fine to coarse gravels. The underlying older alluvium consists primarily of dense to very
dense gravelly sands and sandy gravels. Some cobbles and boulders were also encountered within
the alluvium during this investigation.

The underlying formational material is variably weathered ranging from moderately weathered to
relatively fresh. This material is hard.

For more specific subsurface conditions encountered at the locations of the bore holes, refer to the
LOTB sheets for the proposed bridge (widen) project submitted separately for inclusion in the
project plans and the as-built LOTB sheets for the existing bridge. It should be noted that due to
the small size and discrete locations of the exploratory bore holes, the size ranges, amount,
distribution or hardness of the localized hard material, cobbles and boulders present in the field
may be significantly different from those encountered during drilling and presented in the LOTBs.
This aspect of the subsurface conditions should be considered in the selection, design and
construction of foundations at the site.
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54 Groundwater
5.4.1 Historical Data

Data from the closest California Department of Water Resources operated ground water well
indicates a historic high ground water elevation at about 234 feet above sea level in January 2007
at well 04S09WO04L002S. This water well is located between the Santa Ana River and the water
basins to the north of the bridge. Monitoring wells at a gas station at the intersection of E.
Riverdale Ave. and N. Tustin Ave. show a high ground water elevation of about 233 feet above sea
level between 1992 and 2008 according to the GeoTracker website.

5.4.2 Current investigation

Two (2) borings (A-12-011, R-12-012), drilled concurrently for retaining walls proposed as part of
the overall project, close to the bridge abutments were converted to piezometers to monitor the
groundwater table. The water surface levels (river flowing water) under the bridge were also
measured during the investigation at the location of the borings R-12-025, 026, 027, and 030.
Tabulated below is a summary of our findings.

Table 3 — Groundwater Monitoring Results

Boring No Date Elevation Date Elevation Date Elevation
(ft) (ft) (NAVDSS, ft)

A-12-011 5/8/12 232.1 5/30/12 232.0 8/15/12 232.0
R-12-012 5/8/12 215.4 5/30/12 215.3 8/15/12 216.5
R-12-025 -- -- -- -- 5/15/12 2333
R-12-026 -- -- -- -- 5/15/12 233.3
R-12-027 -- -- -- -- 5/15/12 233.6
R-12-030 -- -- -- -- 5/15/12 228.6

Based on the above data, the groundwater surface elevation for design is recommended to be
considered as 234 feet.

6.0 SCOURPOTENTIAL

The following table is a summary of potential total scour elevations for the proposed bridge
widening, per the “Final Hydraulic Report” for this bridge (widen) prepared by the Caltrans HQ
Hydraulic Branch, dated 8/3/2012. It should be noted that the estimated scour at depth the location
of the Piers 12 and 13 is approximately 1.8 feet below the proposed bottom of footing elevation of
228.31 feet. Either no scour or scour to elevations above the support footing are estimated at the
other support locations.
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Table 4 — Scour Potential Summary Results

Support Finish Pile Cut- | Local Pier | Long Ter_m Total Total Scour
L ocation Grade off Elev. Scour Degradation Scour Elev.
Elev. (ft) (ft) Depth (ft) (ft) Depth (ft) | (NAVD 88, ft)
Abut 1 and
Piers 2-9 -- -- -- -- -- --
Pier 10 234.00 228.31 1.7 15 3.2 230.8
Pier 11 234.00 228.31 3.8 15 5.3 228.7
Pier 12 234.00 228.31 6.0 15 7.5 226.5
Pier 13 234.00 228.31 6.0 15 7.5 226.5
Pier 14 234.00 228.31 3.8 15 5.3 228.7
Pier 15 234.00 228.31 3.8 15 5.3 228.7
Pier 16 234.00 228.31 3.8 15 5.3 228.7
Pier 17 234.00 228.31 3.8 15 5.3 228.7
Pier 18 and
Abut 19 - -- -- - - -

7.0 CORROSION EVALUATION

Five (5) representative composite bulk samples were tested for corrosion potential of soils within
the bridge alignment. Based on these results soils at the subject are not considered corrosive.

Table 5 — Corrosion Test Results

Boring Depth Minimum Resistivity pH Chloride Content Sulfate Content
(ft) (Ohm-cm) (ppm) (Ppm)
R-12-028 0-5 6800 8.01 N/A N/A
R-12-029 0-5 6000 8.20 N/A N/A
R-12-030 0-5 3900 8.11 N/A N/A
R-12-032 0-5 660 7.37 86 354
R-12-033 0-5 3200 8.52 N/A N/A
R-12-034 0-5 5042 8.66 N/A N/A

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, sulfate concentration is greater
than or equal to 2000 ppm, or the pH is 5.5 or less. A minimum Resistivity value of less than 1000 (Ohm-cm)
indicates the presence of high quantities of soluble salts and a higher propensity for corrosion.
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8.0 SEISMIC HAZARDS

The bridge site is not located within any “Earthquake Fault Zone” as currently delineated by the
California Geological Survey (CGS).

A ground motion hazard analysis was performed at the bridge site in accordance with the
requirement of the Seismic Design Criteria, Version 1.0 (SDC, 2010). Fault parameters for the
three most significant faults for the subject site are summarized below.

Table 6 - Fault and Design Ground Motion Parameters

Fault M max Type Dip Dip Rrup Rjs (km) Ry
Direction | (km) (km)
Peralta Hills 6.2 Reverse 50° N 1.17 0.03 1.53
Elsinore 7.6 Reverse | 50° W 12.09 3.20 15.79
(Chino)
Elsinore Strike o
(Whittier) 7.6 Slip 75 NE 71.74 71.74 71.74

Both deterministic and probabilistic ground motion hazard analyses were performed utilizing the
Caltrans 2009 ARS Online tool. A Vs3y= 340 m/sec (1115 feet/sec) was determined from empirical
correlations between SPT blow counts and soil shear wave velocity. A summary of the results of
these analyses are presented in Table 7 below.

Table 7- Summary of Ground Motion Parameters @

Ground Motion Hazard Analysis Method
Deterministic Probabilistic (Return Period = 975 yrs)
Median
PHGA . PHGA Earthquake
@ S1 (Mw)max | Causative Fault @) S: Magnitude,
(Mw)median
0.61 0.71 6.2 Peralta Hills
0.48 0.69 7.6 Whittier-Elsinore 048 0.68 70

Note 1: PHGA = Peak Horizontal Ground Acceleration, S;= Spectral acceleration at 1.0 second period, (My)max =
Moment magnitude of the maximum earthquake event. (My)medgian = Moment magnitude of the median earthquake
event.

The recommended ARS curve based on these analyses is attached as Appendix I1.
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8.1  Soil Liquefaction Hazard Evaluation

Based on the above discussed site-specific geotechnical exploration and review of the as-built data,
approximately the upper 10 feet of alluvial subsurface soils within the river/flood plain segment of
the alignment consists of loose to medium dense granular or cohesionless soils. This layer of soils
also extends underneath the approach abutment fills. The fine contents (Passing #200 sieve) of
this layer of soil ranged from about 7 to 33 % are predominantly non-cohesive. Such soils, when
saturated, are highly susceptible to soil liquefaction during seismic shaking.

For the purpose of soil liquefaction and related hazards including lateral spreading of sloped
ground, the relevant ground motion parameters at this time are the Peak Horizontal Ground
Acceleration (PHGA), the spectral acceleration at 1.0 second period (S;) and the moment
magnitudes (Mw) of the causative seismic event. These ground motion parameters for the subject
bridge site evaluated based on the Departments current design ground motion evaluation
guidelines and procedures are summarized in Table 7 above.

As previously mentioned in Section 5.4, historical record indicates that high-groundwater elevation
for the site is at 234 feet, which was adopted as the water table for liquefaction analysis.

Due to the present of groundwater during a significant period, if not most, of the year, and the
range of ground motion parameters presented in Table 7, the above discussed upper approximately
10 feet of alluvial soils are considered susceptible to liquefaction during the design seismic event.
The actual thickness of the potentially liquefiable soil varies from pier to pier, as shown in the
Table 8 below.

The potential liquefaction effects on the foundation soils include lose of soil strength and stiffness,
and settlement due the dissipation of the excess pore pressure that is likely to develop during
seismic events. Reduction in soil strength and stiffness in turn results in reduction in the load
supporting capacities of foundations. Ground settlement exerts addition downward axial load on
deep foundations due to downdrag. Lateral spread of soils generally occurs when sloped ground is
present, such as that normally occurs at and near bridge abutments, exerting additional lateral loads
on foundations due to kinematic effects.

8.2 Lateral Spreading Hazard

In the event of liquefaction, as stated above, the liquefied soil layer is likely to lose significant, if
not all, of its shear strength. Once this layer of soil loses its shear strength, the overlying sloped
grounds that are present at some of the support locations (Abut 1 to pier 4, and Abut 19 to pier 17
and on the sides of the existing levee where the Piers 7 thru 10 are located) are considered
susceptible to slope failures, often termed as the lateral spreading failures. Pseudo-static slope
stability analyses were performed to evaluate the stability conditions of these slopes in the event of
soil liquefaction. The analyses indicated lateral soil movements is likely to occur during the design
seismic event at each of the support locations with sloped ground conditions.
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Results of the slope stability analyses are summarized in Table 9 below. Additional results are
presented in Appendix Ill. The critical or yield accelerations ky, defined as the PHGA at which the
factor of safety is 1.0 against slope failure, are indicated in this Table 9. Any time during the
design seismic event the horizontal ground acceleration exceeds the yield acceleration, lateral
ground movement occurs in the downward direction of the sloped grounds.

Additional analyses were thus performed to evaluate the likely range of Newmark type lateral
ground displacements that these sloped grounds may experience during each of the seismic event
scenarios presented in Table 7. These analyses were performed in accordance with the procedure
presented in the NCHRP Report 611 (2010). Estimated lateral ground displacement at the bridge
support locations are presented in Table 8. As seen, one (1.0) to six (6.0) inches of lateral soil
displacement is estimated at the affected bridge support locations.

Table 8 —Results of Liquefaction and Lateral Spreading Hazard Analyses

Approx Lateral Soil
Support Finished Pile Cut-off Approximate Elevations of Dlsplacement
Location Grad_e Elevation (ft) the Liquefiable layers (ft) (inches)
Elevation
(ft)
Abut 1 249.39 245.56 233-228 and 223-218 2.0t0 4.0
Pier 2 246.00 228.31 233-228 and 223-218 2.0t0 4.0
Pier 3 238.00 227.81 233-228 and 223-218 2.0t0 4.0
Pier 4 238.00 228.31 233-228 and 223-218 2.0t0 4.0
Pier 5 230.00 228.31 230-224 0.0
Pier 6 230.00 228.31 230-224 0.0
Pier 7 230.00 228.31 230-224 1.0t0 3.0
Pier 8 240.00 228.31 234-224 1.0t0 3.0
Pier 9 247.00 228.31 234-224 1.0t0 3.0
Pier 10 234.00 228.31 234-224 1.0t0 3.0
Pier 11 234.00 228.31 234-224 0.0
Pier 12 234.00 228.31 234-224 0.0
Pier 13 234.00 228.31 234-224 0.0
Pier 14 234.00 228.31 234-224 0.0
Pier 15 234.00 228.31 234-224 0.0
Pier 16 234.00 228.31 234-224 0.0
Pier 17 234.00 228.31 234-224 4.01t06.0
Pier 18 242.00 228.31 234-224 401t06.0
Abut 19 250.39 246.56 234-224 4.0106.0
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8.3

Due to the presence of soil liquefaction as described above, the seismically induced ground surface

Table 9- Summary of Seismic Slope Stability (Lateral Spreading) Analyses

Slope at Abut1l - Pier 4
Slope Yield Acceleration Coefficient (ky) 0.22
Fault Name Peralta Hills Elsinore Probabilistic
Coefficient of PHGA 0.6 0.48 0.48
Magnitude Mw 6.2 7.6 7
S1 0.71 0.69 0.68
Horizontal PGV (in/sec) 24 26 24
Lateral Displacement (in) 4.0 3.0 2.0
Slopes at Pier 7 - Pier 10
Slope Yield Acceleration Coefficient (ky) 0.25
Fault Name Peralta Hills Elsinore Probabilistic
Coefficient of PHGA 0.60 0.48 0.48
Magnitude Mw 6.2 7.6 7
S1 0.71 0.69 0.68
Horizontal PGV (in/sec) 24.0 26 24
Lateral Displacement (in) 3.0 2.0 1.0
Slope at Pier 17 - Abut 19
Slope Yield Acceleration Coefficient (ky) | 0.18
Causative Event Deterministic Events Probabilistic
Peralta Hills Elsinore Events
Coefficient of PHGA 0.6 0.48 0.48
Magnitude Mw 6.2 7.6 7
S, 0.71 0.69 0.68
Horizontal PGV (in/sec) 24.0 26.0 24.0
Lateral Displacement (in) 6.0 4.0 4.0

Seismically Induced Ground Settlement

settlement at the site, is estimated to be on the order of 2 to 3 inches.
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8.4 Liquefaction Hazard Mitigation Recommendations

Soil liquefaction susceptibility of the site soils and the associated hazards as discussed above can
be significantly reduced, or even eliminated, by mitigation measures such improvement of the
identified potentially liquefiable soil layer. Soil grouting, permeation or compaction type, is
considered a suitable ground improvement method for this purpose at this site. Recommend limits
of such soil improvement are shown in Figure 4 and 5. Uses of rows of non- structure piles, alone
or in combinations with soil grouting, are also considered technically suitable remedial options at
this site.

However, based on information provided by your Office, it is our understanding that proposed
bridge foundations are considered adequate to withstand the additional kinematic lateral loads due
to the estimated lateral soil movements as presented in the above Table 8, and thus to prevent the
structure from collapsing during or following the occurrence of the design ground motion event.
Therefore no soil liquefaction and/or lateral spread hazard mitigation measure is considered
necessary for the subject project.

Since no soil liquefaction or lateral spreading hazard mitigation measures will be implemented at
the site, the potential effects of the reduction in soil strength and stiffness should be considered in
the design of the proposed foundations.

The reduction in the pile axial nominal resistance and additional axial loads due to downdrag
resulting from ground settlement due to liquefaction were considered in the analysis performed to
evaluate the design pile tip elevation for seismic design as presented later in this report.

Soil parameters considering the estimated reduction in soil strength and stiffness are also presented
in this report for your use to evaluate the lateral response and perform structural design of the
proposed foundations for the seismic loading. They are included in Appendix I11.

9.0 FOUNDATION DESIGN RECOMMENDATIONS

Steel HP 10x57 piles, were proposed by Structure Design for the subject widening. Foundation
information and design loads in Table 10 and 11, respectively, provided by your Office were used
to determine the required design pile tip elevations for various LRFD design limits and the
recommended specified pile tip elevation for construction. As stated above, soil liquefaction and
related effects were considered in our analyses for the pile tip elevations for the seismic design.

Our findings and recommendations are summarized in Table 12 and 13. Note that all elevations are
based on the datum of NAVD 1988.
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Table 10 —Foundation General Information from Structure Design

FAigips[ﬁe)((j Cutoff | PileCapsize | Permissible |, o
Support | Design Pile Grade Elevation (fo) SeLtrI](:erfnt of Piles
Location | Method | Type Elevation (NAVD 88, Service per
(NA}/t)D 88, ft) B L Load (in) Support
Abutl | LRFD | HP10x57 249.39 245,56 6.00 | 29.00 1.0 7
Pier 2 LRFD | HP10x57 246.00 228.31 3.00 | 28.25 1.0 10
Pier 3 LRFD | HP10x57 238.00 227.81 3.00 | 29.58 1.0 10
Pier4 | LRFD | HP10x57 238.00 228.31 3.00 | 28.25 1.0 10
Pier 5 LRFD | HP10x57 230.00 228.31 3.00 | 28.25 1.0 10
Pier 6 LRFD | HP10x57 230.00 228.31 3.00 | 28.25 1.0 10
Pier7 | LRFD | HP10x57 230.00 228.31 3.00 | 28.25 1.0 10
Pier 8 LRFD | HP10x57 240.00 228.31 3.00 | 28.25 1.0 10
Pier 9 LRFD | HP10x57 247.00 228.31 3.00 | 28.25 1.0 10
Pier 10 | LRFD | HP10x57 234.00 228.31 7.00 | 29.33 1.0 14
Pier 11 | LRFD | HP10x57 234.00 228.31 7.00 | 29.33 1.0 14
Pier 12 | LRFD [ HP10x57 234.00 228.31 7.00 | 28.83 1.0 14
Pier 13 | LRFD | HP10x57 234.00 228.31 7.00 | 28.83 1.0 14
Pier 14 | LRFD | HP10x57 234.00 228.31 7.00 | 29.33 1.0 14
Pier 15 | LRFD | HP10x57 234.00 228.31 7.00 | 28.25 1.0 14
Pier 16 | LRFD | HP10x57 234.00 228.31 7.00 | 27.00 1.0 12
Pier 17 | LRFD | HP10x57 234.00 228.31 7.00 | 25.83 1.0 12
Pier 18 | LRFD | HP10x57 242.00 228.31 3.00 | 24.50 1.0 10
Abut19 | LRFD | HP10x57 250.39 246.56 6.00 | 24.25 1.0 7
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Table 11 — Foundation Design loads provided by Structure Design

Service Limit State

Strength Limit State

Extreme Event Limit State

(kips) (Kips) (kips)
ngapt?grt] ‘IE));:)ee Totall_;/ae(;tical PerLr;]:gsnt Compression Tension Compression Tension Shear

Max Max Max Max Max

Suf)f)';)rt P.; Suf)?)g rt Sul:)(:)ro rt P; Sul:)(:)ro rt P; Suf)f)';)rt P.; Suf)f)';)rt Suzg;) rt P;

Pile Pile Pile Pile Pile

Abut 1 HP10x57 595 85 394 875 125 N/A N/A N/A N/A N/A N/A N/A
Pier 2 HP10x57 836 115 461 1093 162 N/A N/A 563 56 N/A 264 26
Pier 3 HP10x57 870 121 466 1139 155 N/A N/A 496 50 N/A 138 14
Pier 4 HP10x57 860 98 449 1126 133 N/A N/A 454 45 N/A 137 14
Pier 5 HP10x57 838 88 428 1100 125 N/A N/A 446 45 N/A 137 14
Pier 6 HP10x57 839 91 428 1101 125 N/A N/A 471 47 N/A 136 14
Pier 7 HP10x57 918 107 502 1200 141 N/A N/A 515 51 N/A 258 26
Pier 8 HP10x57 947 132 531 1236 174 N/A N/A 553 55 N/A 257 26
Pier 9 HP10x57 889 103 546 1214 144 N/A N/A 524 52 N/A 178 18
Pier 10 | HP10x57 954 75 538 1245 100 N/A N/A 564 40 N/A 134 10
Pier 11 HP10x57 956 78 540 1248 102 N/A N/A 567 41 N/A 133 9
Pier 12 HP10x57 1031 99 615 1342 130 N/A N/A 631 45 N/A 253 18
Pier 13 HP10x57 1031 87 615 1342 117 N/A N/A 627 45 N/A 251 18
Pier 14 | HP10x57 944 74 522 1232 101 N/A N/A 568 41 N/A 131 9
Pier 15 HP10x57 926 69 519 1209 96 N/A N/A 533 38 N/A 131 9
Pier 16 HP10x57 907 90 494 1185 119 N/A N/A 510 42 N/A 130 11
Pier 17 HP10x57 921 103 508 1203 135 N/A N/A 555 46 N/A 130 11
Pier 18 HP10x57 834 104 457 1090 152 N/A N/A 575 58 N/A 246 25

Abut 19 | HP10x57 595 85 394 875 125 N/A N/A N/A N/A N/A N/A N/A
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Table 12 —Foundation Design Recommendations

Service Required Factored Nominal ) B
Limit Total Resistance (Kips) Design Specified
State Permissible Tip Tip
Load Support — Elevations | Elevation

per Settlement Strength Limit Extreme Event | (NAVD 88, (NAVD

S t inch i _ ft 88, ft)°
HZEZ; (inches) Comp. | Tension | Comp. | Tension ) )

(@=0.7) | (@=0.7) | (¢=1) | (¢=1)

Cut-off
Support Pile Elevation
Location Type (NAVD
88, ft)

(a-1)=198
(b-1)=N/A
(a-1)=N/A
Abut-1 | HP10x57 246 595 1 125 N/A N/A N/A 198
(b-11)=N/A
(c)=219

(d): Note 2

(a-1)=183
(b-1)=N/A
(a-11)=201
Pier-2 | HP10x57 228 836 1 162 N/A 563 N/A 183
(b-11)=N/A
(©)=197

(d): Note 2

(a-1)=185
(b-1)=N/A
(a-11)=205
Pier-3 HP10x57 228 870 1 155 N/A 496 N/A 185
(b-11)=N/A
(c)=196

(d): Note 2

(a-1)=189
(b-1)=N/A
(a-11)=205
Pier-4 HP10x57 228 860 1 133 N/A 454 N/A 189
(b-11)=N/A
(c)=199

(d): Note 2

(a-1)=192
(b-1)=N/A
(a-11)=199
Pier-5 HP10x57 228 838 1 125 N/A 446 N/A 192
(b-11)=N/A
(€)=202

(d): Note 2
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(a-1)=192
(b-1)=N/A
. (a-11)=199
Pier-6 HP10x57 228 839 1 125 N/A 471 N/A 192
(b-11)=N/A
(c)=202
(d): Note 2

(a-1)=188
(b-1)=N/A
(a-11)=208
Pier-7 | HP10x57 228 918 1 141 N/A 515 N/A 188
(b-11)=N/A
(c)=199

(d): Note 2

(a-1)=184
(b-1)=N/A
(a-11)=208
Pier-8 | HP10x57 228 947 1 174 N/A 553 N/A 184
(b-11)=N/A
(c)=194

(d): Note 2

(a-1)=188
(b-1)=N/A
(a-11)=208

Pier-9 | HP10x57 228 889 1 144 N/A 524 N/A 188
(b-11)=N/A

(c)=199
(d): Note 2

(a-1)=192
(b-)=N/A
(a-1)=210

Pier-10 | HP10x57 228 954 1 100 N/A 564 N/A 192
(b-11)=N/A

(c)=205
(d): Note 2

(a-1)=181
(b-)=N/A
(a-11)=210
Pier-11 | HP10x57 228 956 1 102 N/A 567 N/A 181
(b-11)=N/A
(c)=204

(d): Note 2
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(a-1)=173
(b-1)=N/A
(a-11)=210
Pier-12 | HP10x57 228 1,031 1 130 N/A 631 N/A 173
(b-11)=N/A
(c)=201

(d): Note 2

(a-1)=183
(b-D)=N/A
(a-11)=212
Pier-13 | HP10x57 228 1,031 1 117 N/A 627 N/A 183
(b-11)=N/A
(c)=204

(d): Note 2

(a-1)=185
(b-)=N/A
(a-1)=212
Pier-14 | HP10x57 228 944 1 101 N/A 568 N/A 185
(b-11)=N/A
(c)=204

(d): Note 2

(a-1)=184
(b-1)=N/A
(a-11)=213
Pier-15 | HP10x57 228 926 1 96 N/A 533 N/A 184
(b-11)=N/A
(c)=207

(d): Note 2

(a-1)=174
(b-1)=N/A
(a-11)=212
Pier-16 | HP10x57 228 907 1 119 N/A 510 N/A 174
(b-11)=N/A
(c)=204

(d): Note 2

(a-1)=174
(b-)=N/A
(a-1)=212
Pier-17 | HP10x57 228 921 1 135 N/A 555 N/A 174
(b-11)=N/A
(c)=190

(d): Note 2
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(a-1)=173
(b-1)=N/A
(a-11)=208
Pier-18 | HP10x57 228 834 1 152 N/A 575 N/A 173
(b-11)=N/A
(c)=190

(d): Note 2

(a-1)=191
(b-)=N/A
(a-1)=N/A
Abut-19 | HP10x57 247 595 1 125 N/A N/A N/A 191
(b-11)=N/A
(c)=208

(d): Note 2

Notes:

1) Design tip elevations are controlled by: (a-1) Compression (Strength Limit), (b-1) Tension (Strength
Limit), (a-11) Compression (Extreme Event), (b-11) Tension (Extreme Event), (c) Settlement, and (d)
Lateral Load, respectively.

2) Design tip elevation for lateral load is to be determined by SD.

3) Specified tip elevations for construction, unless controlled by the design pile tip elevation for lateral
loads.
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Table 13 — Recommended Pile Data Table
Required
Required Minimum Specified Minimum
Nominal Resistance Based Design Tip Tip Nominal
Support Pile on the Strength Limit State | Elevations EIeIQI/ati3ons Driving
Location | Type Loads (kips) (Note 3) Resistance for
Pile Acceptance
Compression Tension (NA}/D 88, | (NAVD 88, (Kips)
t) ft)
(a): 198
Abut1l | HP10x57 180 N/A (c): 219 198 220
(d): Note 2
(a): 183
Pier 2 | HP10x57 240 N/A (c): 197 183 240
(d): Note 2
(a): 185
Pier 3 | HP10x57 230 N/A (c): 196 185 230
(d): Note 2
(a): 189
Pier 4 | HP10x57 190 N/A (c): 199 189 200
(d): Note 2
(@): 192
Pier5 | HP10x57 180 N/A (c): 202 192 180
(d): Note 2
(@): 192
Pier 6 | HP10x57 180 N/A (c): 202 192 180
(d): Note 2
(a): 188
Pier 7 | HP10x57 210 N/A (c): 199 188 220
(d): Note 2
(a): 184
Pier 8 HP10x57 250 N/A (c): 194 184 250
(d): Note 2
(a): 188
Pier9 | HP10x57 210 N/A (c): 199 188 210
(d): Note 2
(@): 192
Pier 10 | HP10x57 150 N/A (c): 205 192 170
(d): Note 2
(a): 181
Pier 11 | HP10x57 150 N/A (c): 204 181 150
(d): Note 2
(@): 173
Pier 12 | HP10x57 190 N/A (c): 201 173 190
(d): Note 2
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(a): 183
Pier 13 | HP10x57 170 N/A (c): 204 183 240
(d): Note 2
(a): 185
Pier 14 | HP10x57 150 N/A (c): 204 185 190
(d): Note 2
(a): 184
Pier 15 HP10x57 140 N/A (c): 207 184 150
(d): Note 2
(@): 174
Pier 16 | HP10x57 170 N/A (c): 206 174 200
(d): Note 2
(@): 174
Pier 17 | HP10x57 200 N/A (c): 190 174 200
(d): Note 2
(@): 173
Pier 18 | HP10x57 220 N/A (c): 190 173 240
(d): Note 2
(@): 191
Abut 19 | HP10x57 180 N/A (c): 208 191 220
(d): Note 2
Notes:

1) Design tip elevations are controlled by: (a) Compression (c) Settlement, and (d) Lateral Load, respectively.

2) Design tip elevation for lateral load is to be determined by SD.

3) Unless controlled by the design tip elevations for lateral loads. In that case, replace the specified tip
elevation in this table with the controlling design elevations for lateral loads.
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Based on the proposed center-to-center pile spacing and the soil conditions at the site, no reduction
in axial pile resistance due to ground effect is considered necessary at any of the support locations.

For laterally loaded pile analyses, reduction in the soil lateral resistance (p) due to group effects
should be considered as per Section 10.7.2.4 of the AASHTO LRFD Bridge Design Specifications
(2007) with the current California Amendments.

10.0 CONSTRUCTION CONSIDERATIONS

e Due to permit restrictions or the accessibility problems, exploratory borings could not be
located within the footprint of the proposed pier or abutment foundations. Boring were located
between two adjacent piers and drilled through the existing bridge deck. As such, some
variations in the subsurface soils at the locations of the supports from those encountered at the
boring locations should be anticipated.

e It should also be noted that due to the small size and discrete locations of the exploratory bore
holes, the size ranges, amount, distribution or hardness of the localized hard material, cobbles
and boulders present in the field may be significantly different from those encountered during
drilling and presented in the LOTBs. This aspect of the subsurface conditions was considered
in the selection and design, and should also be considered in the construction of foundations at
the site.

e The proposed bridge (widen) site lies within the riverbed with artificial fill and/or alluvium
derived from upper hills and mountains and underlain by hard clay-like formational materials.
Very dense gravely sands and sandy gravels with SPT blow counts more than 100 were
encountered in the artificial and alluvium materials, so were extremely hard cobbles and
boulders. Therefore, hard and difficult pile driving conditions should be anticipated at this site.

e Due to the erratic presence of very loose soils to extremely hard cobbles and boulders, highly
variable resistance conditions should be anticipated when driving piles at this site. The need to
alternate driving equipment and techniques between those appropriate for soft/loose soil
material and those appropriate for very hard rock drilling techniques should be anticipated in
order to be able to install the piles to the specified tip elevations.

e Due to the presence of liquefiable loose soils or consolidation soils, the required driving
resistances for pile acceptance is equal or higher than that required based on the design
factored loads (or the required design nominal resistances).

e Pile driving equipment and methods should be carefully selected considering the site
conditions and the potential challenges. Experienced personnel and driving aids such as tip
driving shoes may be necessary to insure pile integrity during driving. Pile heads must be
carefully protected from direct impact of the hammer by cushion-driving blocks or other
appropriate measures.
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e |If the specified tip elevations cannot be reached despite the use of appropriate driving
equipment and methods or solely due to localized hard conditions of the subsurface materials,
predrilling a smaller hole through such materials or using other driving aids approved by the
Engineer may be used to reach the specified tip elevations. However, no drilling is allowed for
driven piles.

e If predrilling is necessary and utilized, at any locations, the voids, if any, in the ground, must
be completely filled with approved slurry concrete. Especially at pier 8, 9 and 10 located
within or near the existing flood control levee area, all efforts shall be made to avoid predrillig
or any other methods that may result in voids in the ground. If pre-drilling is necessary at these
locations, all efforts shall be made to minimize voids in the ground. Contractor should be
responsible for insuring the integrity of the existing levee during construction, including pile
installation.

e Accessibility, use of certain equipment and construction methods may be limited by other
agencies. Permit requirements from other agencies, where necessary, should be carefully
reviewed prior to the start of any field work. Topography and surface conditions may also
impose certain limitations and/challenges during construction. The contactor should be
responsible for identifying any such limitations/challenges.

e Pile Driving Acceptance Criteria: Per Caltrans Standard Specifications (2010) Section 49-
2.01A (4)(b), pile must be driven until the required nominal driving resistance is achieved and
the specified tip elevation is reached.

Pile driving resistance in the field should be assessed by the formula (nominal driving
resistance Ru) as specified in the above referenced section of Standard Specifications. At least
a two (2) week set up time and re-striking the piles are required for the acceptance of the piles
at Piers 12 through Abutment 19. The required pile driving resistance for pile acceptance at
these locations should be based on these re-strike hammer blow counts.

Hammer blow counts measured during initial installation or re-striking after a shorter set up
time may be approved by the Engineer if the contractor can demonstrate that the pile axial
resistance will not decrease with further elapse of time by means of driving at least one
sacrificial pile near one of these support locations and re-striking after different set up times.
Location of the sacrificial pile, if installed, should be approved by the Engineer. Setup times
may be permitted at the other support locations if requested by the contractor.

¢ In no case shall the piles be tipped above any of the specified tip elevations that are not based
on the required nominal resistance in compression for the Strength Limit State design. If a
change in the specified pile tip elevations is deemed necessary based on actual conditions
encountered during construction, this office and Structure Design Engineer should be contacted
to review and evaluate the proposal, and, if necessary, to provide updated recommendations, on
a case by case occurrence.

““Caltrans improves mobility across California”



Mr. Bartt Gunter Santa Ana River Bridge (widen)
Dec 13, 2012 Br # 55-0106
Page 23 EA 12-0C5601

e |If piles have to be relocated or alternative piles to be used, both cases have to be approved by
this Office and the Structure Design Engineer (SE).

e The contractor may propose, but is not required, to install sacrificial indicator piles to confirm
the drivability, equipment, procedure, depth to the very dense bearing layer and ability to
successfully achieve the required pile capacity.

e Due to the close proximity of adjacent residential and commercial buildings, sound/noise and
ground vibrations from the pile driving operation should be evaluated prior to construction.
Mitigation measures, if necessary, should be used to control sound/noise and ground vibrations
within the generally accepted permissible limits for the type of affected facilities and their
occupants. The contactor should be responsible for evaluating the need for and establishing the
permissible limits, and the implementation of appropriate mitigations measures if necessary.
We recommend that a pre and post survey program be implemented, and to document
conditions of the adjacent facilities.

e A close construction inspection program should be implemented to verify the capacity of each
pile. Field personnel must make sure that equipment and installation methods are being
implemented in accordance to Caltrans Construction Specifications. Records must be kept
daily for each pile installation. Any problems must be reported to the design office the same
day. If problems reoccur, modification to the equipment or field procedures may be required.

e No pile driving should be allowed, unless a field survey of the area has been accurately
completed and documented. Contractor must become familiarized with the site conditions.
Care must be exercised during pile driving to avoid damage to the close-by utilities. All
utilities should be identified and protected or relocated.

e All earth work shall be implemented in accordance to the recommendations outlined in Section
19 of the Caltrans Standard Specifications (2010).

e Contractor should provide equipment information and proposed driving methods, and
supporting selection information to the RE for review and concurrence before field driving the
piles.

e |tis recommended that our office be notified when pile driving begins in order to witness initial
work progress.

e Project Plans and Specifications should be submitted to our office for review.
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Figure 2 — Site Plan

Figure 3 - Approximate Boring Locations
Figure 4 — Grouting Plan (Plan View)
Figure 5 — Grouting Plan (Elevation View)
Appendix | —Laboratory Data

Appendix Il - ARS Curve and Data
Appendix I11- Slope Stability Analysis
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1|2[lo|c|5|6]| 03 |s|-]1] 21528
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
J R [ . - | DATE . . o . DATE . . i .
Sampled from: R- 12 - 024 By for RCV'D: 05/09/2012 QUT: 06/01/2012
. NUMBER OF 1 le bag By: FAX
Material Source: D. OZOWARA CONTAINERS: ~ MAIL
. R NO! PRIORITY
Owner / Mir.: SRL Materials Engineer s L DA'I(')ENEEDED: - 6/10/2012 g};ggi
| Date Sampled: 3/14/12 - 5/2/12 RE.: _Sam Sukiasian SOUTHERN REGIONAL TEST(S) REQUESTED " SAMPLE TYPE Vi
GRADING ANALYSIS Address: LABORATORY B |Fine Grade 202 v |aB. PCC
Total W1 411g By: JM Date:  05/15/2012| 100 Main St. 11th Floor 13970 Victoria Street MW |Coarse Grade 202 v |AS. BK.Fill
Size Acc. Comb. Los Angeles, Ca. 90012 Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt. Ret.| (mm) |[Wt Ret.| % Ret. | % Pass | % Pass P B |Mech. Analysis 203 v | 0.G. Sub-Grade
Phone: (909) 350 9039 Plasticity Index 204 AC. Agg. SOIL v
Phone No.: % Crushed Particles 205 TL-101 S.1.C. NO.
87.5 (213) 620 - 2135 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 (213) 620 - 2316 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES P LART. 211
37.5 %Run | Size Wt. | %Retx(Wt.Cr./Tot.Wt.) = Prod. Unit Wt. 212
25 25 mm Wtd. Organic Impurities 213
0 19 0 0 100 19 mm Avg. Soundness 214
12 12.5 12 3 97 12.5 mm % CP Relative Compaction 216 Dry Density
11 9.5 23 6 94 9.5 mm Ret. Sand Equivalent 217
46 4.75 69 17 83 4.75 mm No.4 = Moisture Content 226
342 411 % CP =P/R Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE MOISTURE P PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 83 R CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
(9) 2.36 mm 13 11 89 74 Gr. Wet LL. Flat & Elongated ASTM D 4791 Laboratory Remarks:
1.18mm | 29 25 75 62 Gr. Dry ' R-Value 301
115.0g| 600pum | 50 43 57 47 H20 PL. | Fine Agg Angularity AASHTO T 304
300 um 74 64 36 30 Tare Mortar Strength 515
150 um | 89 77 23 19 Net Dry PL | pH (RC) 532
75 pm 97 84 16 13 % H20 Resistivity (RC) 532
MECH./HYDRO.| R | Com. | CR. | Maln | Como pH / RESISTIVITY pH (CMP) 643
1hr. 5M 12.0 6.0 6.0 5% 4% Field Lab. Resistivity (CMP) 643
24hr, IM 10.0 6.0 4.0 3% 2% Soil pH Expansion Index UBC-29-2
SAND EQUIVALENT e 1 H20 Max. Dry Density/ ASTMDISS?
Sand R2 Avg. P (B) S.S. Dry Min. Resistivity Opt. Moist Content I
Clay R1 (A) Ov. Dry Based on 18 gauge CMP. SPECIFIC GRAVITY -
S.E. Value ABS. %] Estimated life: OF SOILS N )
LART| Rov. | Wt |WtRet| %Ret. | %Loss (C) Wt. S. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) 8 I,
A B 100 5000g App = A SED. HT. RESULT Wt Pycnometer + H,0 (Wa) 3 o & -
c D | 500 | 5000 A-C | Wt Pycnometer + H20 + Soil (Wb) g o ;
No. of spheres = Wt. of spheres = SSD = B _ FILM ORGANIC Wo / (Wo + Wa - Wb) ; » o} 3
DURABILITY INDEX p B-C STRIPPING IMPURITIES Wo Spec. ° |o
Dura-Coarse Sed.Ht.= op=-2__ Satisfactory Wa Grav. (=) N
Dura-Fine R2/R1 = B-C IUnsatisfactory Wb w w

% 07-AGG-SSD (RG/SD 7/93, Rev. HC 10/17/41)



;" SRL:SOIL &:AGGREGATE TESTS gt - - p
. - 4‘”‘;‘”‘ R B (w N . ST in " 5 —
, . 1/2[[0|C[5/6]| 03 S|-|3 2153B
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
- . . . . B . . S DATE 5 S B DATE. ... - , -
Sampled from: R - 12 - 024 By for RCVD: 05/09/2012 OUT: 06/01/2012
. NUMBER OF 1 le bag By: FAX
Material Source: D. OZOWARA CONTAINERS: > MAIL
Owner / Mfr.: SRL Materials Engineer NoRMAL [ | ET:;;‘;DED: 7] 5/10/2012 gf;gl;}li
. Date Sampled: 3/14/12 - 5/2/12 - R.E.: Sam Sukiasian SOUTHERN REGIONAL TEST(S) REQUESTED N4 SAMPLE TYPE N4
GRADING ANALYSIS Address: LABORATORY Fine Grade 202 AB. PCC
Total Wt 559 g By: JM Date:  05/15/2012 100 Main St. 11th Floor 13970 Victoria Street M |Coarse Grade 202 v |AsS. BKk.Fill
Size Acc. Comb. Los Angeles, Ca. 80012 Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt. Ret.| (mm) | Wt Ret.| % Ret. | % Pass | % Pass P Mech. Analysis 203 0.G. Sub-Grade
Phone: (909) 350 9039 M |Plasticity Index 204 v | AC. Age. © | soL v
Phone No.: % Crushed Particles 205 TL-101 S.I1.C. NO.
87.5 (213) 620 - 2135 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 (213) 620 - 2316 SpG. of Soils 209 Expansion Index
50 : R-VALUE BATCH % CRUSHED PARTICLES P LAR.T. 211
0 37.5 0 0 100 %Run | Size Wt. %Ret.x(Wt.Cr./Tot.Wt.) = Prod. ) Unit Wt. 212
26 25 26 5 95 25 mm Wtd. Organic Impurities 213
0 19 26 5 95 19 mm Avg. Soundness 214
59 12.5 85 15 85 12.5 mm| % CP Relative Compaction 216 Dry Density
13 9.5 98 18 82 9.5 mm Ret. Sand Equivalent 217
20 475 118 21 79 4,75 mm No4 = Moisture Content 226
441 559 % CP =P/R Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE P MOISTURE p PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 79 R CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
(@) | 2.36mm L Gr. Wet LL. 23 Flat & Elongated ASTM D 4791 Laboratory Remarks:
1.18 mm {Gr. Dry R-Value 301
0g | 600um Jm20 PL. | 20 Fine Agg Angularity AASHTO T 304
300 pm #[Tare Mortar Strength 515
150 pum Net Dry PL | 3 PH (RC) 532
75 pm % H20 ) Resistivity (RC) 532
MECH./HYDRO.| R | Cor. | CR. M;:“ oo pH/ RESISTIVITY PH (CMP) 643
1hr. 5M Field Lab. Resistivity (CMP) 643
24hr. 1M : ] Soil pH Expansion Index UBC-29-2
SAND EQUIVALENT MIN. v H20 Max. Dry Density/ ASTM-D1557
Sand R2 Avg. L] J oMl (B) S.S. Dry Min. Resistivity Opt. Moist Content |
Clay Rl (A) Ov. Dry Based on 18 gauge CMP. SPECIFIC GRAVITY -
S.E. Value ABS. % | Estimated life: OF SOILS N N
L.AR.T| Rev. Wt | Wt Ret.| %Ret. | % Loss [RZ8% (C) Wt. 8. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) 8 '
A B 100 5000g App = A SED. HT. RESULT Wt Pycnometer + H,O (Wa) = o - -
c D | 500 | 5000g -C | Wt Pycnometer -+ H20 + Soil (Wb) g O ;
No. of spheres = Wt. of spheres = SSD= _B _ FILM ORGANIC Wo/ (Wo+ Wa - Wb) ; o O 3]
DURABILITY INDEX p B-C STRIPPING IMPURITIES Wo Spec. O |o
Dura-Coarse Sed Ht.= oD = . Satisfactory Wa Grav. o w
Dura-Fine R2/R1= B-C IUnsatisfactory Wb [x) w

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



SRI, SOIL & AGGREGATE TESTS -

L

1/2f0|C|5|6|0|3 S|-|5 2154B
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
. . _ [ DATE . - S - DATE
Sampled from: R- 12 - 024 By for RCVD: 05/09/2012 QUT: 06/01/2012
. NUMBER OF 1 le bag By: FAX
Material Source: D. OZOWARA CONTAINERS: ~ MAIL
NORMAL PRIORITY
Owner / Mir.: SRL Materials Engineer ° — DATE NEEDED: -~ 6/10/2012 PO};gI;i
Date Sampled: 3114112 - 5/2/12 R.E.: Sam Sukiasian SOUTHERN REGIONAL TEST(S) REQUESTED SAMPLE TYPE V4
GRADING ANALYSIS Address: LABORATORY Fine Grade 202 AB. PCC
Total Wi 834 g By: JM Date:  05/15/2012) 100 Main St. 11th Floor 13970 Victoria Street M |Coarse Grade 202 v |AS. Bk.Fill
Size Acc. Comb. Los Angeles, Ca. 90012 Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt. Ret.| (mm) |[Wt Ret.| % Ret. | % Pass | % Pass P Mech. Analysis 203 0.G. Sub-Grade
Phone: (909) 350 9039 B |Plasticity Index 204 v |AC. Agg. SOIL v
Phone No.: % Crushed Particles 205 TL-101 S.I.C. NO.
87.5 (213) 620 - 2135 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 (213) 620 - 2316 SpG. of Soils 209 Expansion Index
50 "~ R-VALUE BATCH % CRUSHED PARTICLES P LART. 211
375 %Run | Size Wt. | %Ret.x(Wt.Cr./Tot.Wt.) = Prod. Unit Wt. 212
25 25 mm Wtd. Organic Impurities 213
0 19 0 0 100 19 mm Avg. Soundness 214
5 12.5 5 1 99 12.5 mm % CP Relative Compaction 216 Dry Density
1 9.5 6 1 99 9.5 mm Ret. Sand Equivalent 217
5 4.75 11 1 99 4.75 mm No.4= Moisture Content 226
823 834 : % CP =P/R. Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE P MOISTURE P PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 99 R CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
(9) 2.36 mm : Gr. Wet L.L. 44 Flat & Elongated ASTM D 4791 Laboratory Remarks:
1.18 mm :JGr. Dry R-Value 301
.0g | 600 pum “JH20 P.L. l 26 Fine Agg Angularity AASHTO T 304
300 pm Tare Mortar Strength 515
150 pm Net Dry PL | 18 pH (RC) 532
75 pm % H20 ’ Resistivity (RC) 532
MECH./HYDRO.| R | Cor. | CR. Ms:’;‘“ oo pH / RESISTIVITY pH (CMP) 643
1hr. SM Field Lab. Resistivity (CMP) 643
24hr. 1M o Soil pH Expansion Index UBC-29-2
SAND EQUIVALENT MIN. Gt H20 Max. Dry Density/ ASTM-DI557
Sand R2 Avg. ) g XeAll (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. % | Estimated life: OF SOILS N N
L.ART| Rev. Wt. | Wt Ret.| % Ret. | % Loss (C) Wt. S. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) g I.
A B | 100 | 5000g | App=—2__ SED. HT. RESULT Wt Pycnometer + H,0 (Wa) zZ o N -
c D | 500 | 5000g A-C i Wt Pycnometer + H20 + Soil (Wh) g o Z
No. of spheres = Wt. of spheres = SSD = B _ FILM ORGANIC Wo/ (Wo + Wa - Wb) 2 (3] o 31
DURABILITY INDEX p B-C STRIPPING IMPURITIES Wo Spec. O |o
Dura-Coarse Sed.Ht= oD = A m Satisfactory Wa Grav. o »
Dura-Fine R2/R1 = B-C IUnsatisfactory Wb w w
% 07-ABG-SSD (RG/SD 7/93, Rev. HC 10/17/11)




e R i P LA g -
7 SRL SOIL & AGGREGATYE TESTS- = = Lad” - -
: 1/2(0]C{5/6| 0|3 S{-|7 2155B
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
. L - - - DATE . . - - - - .DATE - , .
Sampled from: R- 12 - 024 By for RCVD: 05/09/2012 OUT: 06/01/2012
. NUMBER OF i le bag By: FAX
Material Source: D. OZOWARA CONTAINERS: / MAIL
. NORMAL PRIORITY
Qwner / Mir.: SR Materials Engineer - DATE NEEDED: a 6/10/2012 Poféggi
Date Sampled: 3/14/12 - 5/2/12 R.E.:: Sam Sukiasian SOUTHERN REGIONAL TEST(S) REQUESTED SAMPLE TYPE N4
GRADING ANALYSIS Address: LABORATORY Fine Grade 202 AB. PCC
Total Wi 749 g By: JM Date:  05/16/2012 100 Main St. 11th Floor 13970 Victoria Street M [Coarse Grade 202 v AS. Bk.Fill
Size Acc. Comb. Los Angeles, Ca. 90012 Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wit.Ret.| (mm) |Wt Ret.| % Ret. | % Pass | % Pass P Mech. Analysis 203 0.G. Sub-Grade
Phone: (909) 350 9039 M |Plasticity Index 204 v | AC. Agg. SOIL v
Phone No.: % Crushed Particles 205 TL-101 S.1.C. NO.
87.5 (213) 620 - 2135 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 (213) 620 - 2316 SpG. of Soils 1209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES P LART. 211
375 %Run | Size Wt. %Ret.x(Wt.Cr./Tot.Wt.) = Prod. Unit Wt. 212
25 25 mm Wtd. Organic Impurities 213
0 19 0 0 100 19 mm Avg. Soundness 214
17 12.5 17 2 98 12.5 mm % CP Relative Compaction 216 Dry Density
4 9.5 21 3 97 9.5 mm , Ret. Sand Equivalent 217
4 4.75 25 3 97 4.75 mm| No.4 = Moisture Content 226
724 749 % CP =P/R Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE p MOISTURE p PLASTICITY Durability Fine 229 Max. Dry Density (pef)
Dry Wt. 0 100 97 R CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
(g) |236mm LL. 46 Flat & Elongated ASTM D 4791 Laboratory Remarks:
1.18 mm R-Value 301
0g | 600pm P.L. | 26 Fine Agg Angularity AASHTO T 304
300 um Mortar Strength 515
150 um PL | 20 pH (RC) 532
75 pm Resistivity (RC) 532
MECH./HYDRO.| R Cor. | CR. MS“‘J”L o pH / RESISTIVITY pH (CMP) 643
1hr. 5M Field Lab. Resistivity (CMP) 643
24hr. 1M Soil pH Expansion Index UBC-29-2
SAND EQUIVALENT g oI it H20 Max. Dry Density/ ASTM.DIS57
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. %] Estimated life: OF SOILS N N
L.A.R.T,| Rev. Wt. | Wt. Ret.| % Ret. | % Loss 281, (C) Wt. S. in H20 CLEANNESS VALUE ‘Wt Oven Dry Soil (Wo) 8 1
A B | 100 | 5000g App=—A_ = SED. HT. RESULT Wt Pycnometer + H,0 (Wa) 3 e 5 -
c D | 500 | 5000g A-C | Wt Pycnometer + H20 + Soil (Wb) g o °Z°
No. of spheres = Wt. of spheres = SSD = _B - FILM ORGANIC Wo/(Wo + Wa - Wb) ; (3] (@] 3,
‘ DURABILITY INDEX p B-C STRIPPING IMPURITIES Wo Spec. O o
Dura-Coarse Sed Ht.= oD=_2__ Satisfactory Wa Grav. o o
Dura-Fine R2/R1 = B-C IUnsatisfactory Wb w 3]
% 07-AGG-SSD (RG/SD 7/93, Rev. HC 10/17/11)



SRL SOIL &AGGREGATE TESTS S
- ' . 1/2fojc|5|6|0 |3 si-|1 21568
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
- - e - - A e e oo DATE .. - . - Ce e o . .DATE ce e e e
Sampled from: R - 12 - 025 By for RCVD: 05/09/2012 OUT: 06/01/2012
. NUMBER OF 1 le bag By: FAX
Material Source: D. OZOWARA CONTAINERS: ” g ~ MAL
Owner / Mfr.: SRL Materials Engineer |"*" DATE NEEDED! L] 6/10/2012 oTRER
Date Sampled: 3/14/12 - 5/2/12 RE.: Sam Sukiasian SOUTHERN REGIONAL TEST(S) REQUESTED V3 SAMPLE TYPE Vs
. GRADING ANALYSIS Address: LABORATORY Fine Grade 202 A.B. pPCC
Total Wi 810¢g By: JM Date:  05/16/2012 100 Main St. 11th Floor 13970 Victoria Street W |Coarse Grade 202 v |AS. BK.Fill
Size Acc. Comb. Los Angeles, Ca. 90012 Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt. Ret.| (mm) |Wt Ret.| % Ret. | % Pass | % Pass P Mech. Analysis 203 0.G. Sub-Grade
Phone: (909) 350 9039 M |Plasticity Index 204 v | AC. Agg. SOIL v
Phone No.: % Crushed Particles 205 TL-101 S.1.C.NO.
87.5 (213) 620 - 2135 Fax: (909) 829 6294 . SpG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 (213) 620 - 2316 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES ¥ LART. 211
375 % Run | Size Wt %Ret.x(Wt.Cr./Tot.Wt.) = Prod. Unit Wt. 212
25 25 mm Wtd. Organic Impurities 213
19 19 mm Avg. Soundness 214
12.5 12.5 mm % CP Relative Compaction 216 Dry Density
9.5 9.5 mm Ret. Sand Equivalent 217
0 4.75 0 0 100 4.75 mm| No.4 = Moisture Content 226
810 | 810 : % CP =P/R : Cleaness Value 227 :
FINE GRADE / MECHANICAL ANALYSIS R-VALUE MOISTURE p PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 100 R CONTENT INDEX - Durability Coarse 229 Opt. Moist Content (%)
(9) 2.36 mm NE Gr. Wet LL. 28 Flat & Elongated ASTM D 4791 Laboratory Remarks:
1.18 mm Gr. Dry R-Value 301
0g | 600 pm H20 PL. | 18 Fine Agg Angularity AASHTO T 304
300 pm Tare Mortar Strength 515
150 pm Net Dry PL | 10 pH (RC) 532
75 pm % H20 Resistivity (RC) 532
MECH./HYDRO.]| R | Com. | CR. Ms:';" oo pH / RESISTIVITY pH (CMP) 643
lhr, SM Ficld Lab. Resistivity (CMP) 643
24hr. IM Soil pH Expansion Index UBC-29-2
SAND EQUIVALENT ptypradmei H20 Max. Dry Density/ ASTMDISS7
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. %l Estimated life: OF SOILS N N
LART] Rev. | Wt |WtRet.| %Ret. | % Loss (C) Wt. S. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) 8 I
A B 100 5000g App = A SED. HT. RESULT Wt Pycnometer + H,O (Wa) 3 o = -
CD| 500 | 5000g -C | Wt Pycnometer + H20 + Soil (Whb) g o ;
No. of spheres = Wt. of spheres = SSD = _B _ FILM ORGANIC Wo / (Wo + Wa - Wh) ; o (o] 3]
DURABILITY INDEX p B-C STRIPPING IMPURITIES Wo Spec. O |o
Dura-Coarse Sed.Ht.= Oob= A m Satisfactory Wa Gray. =) o
Dura-Fine R2/R1 = B-C IUnsatisfactory Wb w W
- % 07-AGG-SSD (RG/SD 7/93, Rev. HC 10117/11)




SRL SOIL & AGGREGATE TESTS

Lowel

1/2]0|C|5|/6| 0|3 S| -12 2157B
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
. - DATE S . DATE . .
Sampled from: R - 12 - 025 By  for RCV'D: 05/09/2012 OUT: 06/01/2012
; . NUMBER OF 1 le bag By: FAX
| Material Source: D. OZOWARA CONTAINERS: ~ MAIL
. . NORMAL
Owner / Mir.: SRL Materials Engineer I— ZI::;T;DED: I_l 61072012 I(’)I;I‘g}:[li
Date Sampled: 3/14/12 - 5/2/12 RE.: Sam Sukiasian SOUTHERN REGIONAL TEST(S) REQUESTED N SAMPLE TYPE 7
GRADING ANALYSIS Address: LABORATORY Fine Grade 202 v |AB. PCC
1 Total Wt 663 g By: JM Date:  05/16/2012 100 Main St. 11th Floor 13970 Victoria Street Coarse Grade 202 v |AS. Bk.Fill
Size Acc. Comb. Los Angeles, Ca. 90012 Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt.Ret.| (mm) | Wt Ret.|{ % Ret. | % Pass | % Pass P Mech. Analysis 203 v |0.G. Sub-Grade
Phone: (909) 350 9039 Plasticity Index 204 AC. Agg. SOIL v
Phone No.: % Crushed Particles 205 TL-101 S.1.C. NO.
87.5 (213) 620 - 2135 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 (213) 620 - 2316 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES P L.AR.T. 211
37.5 % Run | Size Wt. %Ret.x(Wt.Cr./Tot.Wt.) = Prod. - Unit Wt. 212
25 25 mm Wwtd. Organic Impurities 213
19 19 mm Avg. Soundness 214
0 12.5 0 12.5 mm % CP Relative Compaction 216 Dry Density
2 9.5 2 0 100 9.5 mm Ret. Sand Equivalent 217
i 16 4.75 18 3 97 4.75 mm No4 = Moisture Content 226
: 645 663 . % CP =P/R Cleaness Value 227
" FINE GRADE / MECHANICAL ANALYSIS R-VALUE p MOISTURE p PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
‘ Dry Wt. 0 100 97 CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
; (g) |236mm 2 2 98 95 Gr. Wet LL. Flat & Elongated ASTM D 4791 Laboratory Remarks:
| 118mm| 4 3 97 94 Gr. Dry R-Value 301
115.0 g| 600 pm 15 13 87 84 :JH20 P.L. I Fine Agg Angularity AASHTO T 304
300 pm 50 43 57 55 Tare Mortar Strength 515
150pum | 83 72 28 27 Net Dry PL | PH (RC) 532
75 um 97 84 16 16 % H20 Resistivity (RC) 532
MECH./HYDRO., R | Cor. | CR Ms:‘j“ oo pH / RESISTIVITY pH (CMP) 643
1hr. 5M 13.0 6.0 7.0 6% 6% Field | Lab. Resistivity (CMP) 643
24hr. 1M 11.0 6.0 5.0 4% 4% 2] Soil pH Expansion Index UBC-29-2
; SAND EQUIVALENT MIN. parivonehgi H20 Max. Dry Density/ ASTMADISS7
Sand R2 Avg. i g (e (B) S.S. Dry Min. Resistivity Opt. Moist Content [
Clay Rl (A) Ov. Dry Based on 18 gauge CMP. SPECIFIC GRAVITY
S.E. Value ABS. %I Estimated life: OF SOILS N N
L.ART.| Rev. Wt. | Wt. Ret.| % Ret. | % Loss B2 (C) Wt. S. in H20 CLEANNESS VALUE ‘Wt Oven Dry Soil (Wo) 8 1
A B | 100 | 5000g App=—2_ SED. HT. RESULT Wt Pycnometer + HO (Wa) z (o 5 -
c D | 500 | 50008 A-C | Wt Pycnometer + H20 + Soil (Wb) g o ;
No. of spheres = Wt. of spheres = SSD= _B _ FILM ORGANIC Wo /(Wo + Wa - Wb) ; (3] [e] (3
DURABILITY INDEX B-C STRIPPING IMPURITIES Wo Spec. S |&
Dura-Coarse SedHt.= op=_2_. Satisfactory Wa Grav. o ~
Dura-Fine R2/R1 = B-C IUnsatisfactory Wb (24} w
% 07-AGG-SSD (RG/SD 7/93, Rev. HC 10117/11)




SRL SOIL & AGGREGATE TESTS

1]2]o|c|5]6] 03 s|-|3] | | | 2158B
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
. - - - - B DATE - - - .- DATE S - -
Sampled from: R - 12 - 025 By for RCV'D: 05/09/2012 OUT: 06/01/2012
. . NUMBER OF 1 zip bag By:  FAX
Material Source: D. OZOWARA  CONTAINERS: - MAIL
Owner / Mfr.: SRL Materials Engineer NORMAL L—-‘ glj\.[:l;{;\ITE\;DED: l——l 6/10/2012 I;I;ggi
Date Sampled: 3/14/12 - 5/2/12 R.E.: _ Sam Sukiasian _ SOUTHERN REGIONAL TEST(S) REQUESTED N4 SAMPLE TYPE v
GRADING ANALYSIS Address: LABORATORY B [Fine Grade 202 v | aB. PCC
Total W1 558 g By: JM Date:  05/17/2012 100 Main St. 11th Floor 13970 Victoria Street H |Coarse Grade 202 v |AS. Bk.Fill
Size Acc. Comb. | Los Angeles, Ca. 90012 Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt.Ret.] (mm) | Wt Ret.| % Ret. | % Pass | % Pass 3 B |Mech. Analysis 203 v ]o.G. Sub-Grade
Phone: (909) 350 9039 Plasticity Index 204 AC. Agg. SOIL v
Phone No.: % Crushed Particles 205 TL-101 S.I.C. NO.
87.5 (213) 620 - 2135 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 (213) 620 - 2316 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES P L.ART. 211
0 | 375 0 0 100 %Run | Size | Wt | %Ret.x(Wt.Cr./Tot.Wt) = Prod. | Unit wt. 212
43 25 43 8 92 25 mm wtd. Organic Impurities 213
K 16 19 59 11 89 19 mm Avg. Soundness 214
( 12 12.5 71 13 87 12.5 mm % CP Relative Compaction 216 Dry Density
| 38 9.5 109 20 80 9.5 mm Ret. Sand Equivalent 217
1 79 4.75 188 34 66 4,75 mm No.4 = Moisture Content 226
{ 370 558 % CP=P/R Cleaness Value 227
; FINE GRADE / MECHANICAL ANALYSIS R-VALUE : MOISTURE : PLASTICITY Durability Fine 229 Mazx. Dry Density (pcf)
" Dry Wt. 0 100 66 R CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
| (9) |236mm| 22 19 81 53 LL. Flat & Elongated ASTM D 4791 Laboratory Remarks:
; 1.18mm | 49 43 57 38 R-Value 301
115.0g| 600pum | 70 61 39 26 P.L | Fine Agg Angularity AASHTO T 304
300 um 83 72 28 18 Mortar Strength 515
150 um | 93 81 19 13 PL | pH RC) 532
75 pm 96 83 17 11 Resistivity (RC) 532
MECH./HYDRO.| R Corr. | CR. M;;I“ unc;’n"‘q"m pH/ RESISTIVITY pH (CMP) 643
1hr. SM 12.0 6.0 6.0 5% 3% Ficld | Lab. Resistivity (CMP) 643
24hr, 1M 10.0 6.0 4.0 3% 2% Soil pH Expansion Index UBC-29-2
SAND EQUIVALENT ST 1t H20 Max. Dry Density/ ASTM-DI557
Sand R2 Avg. p (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 N
LART] Rov. | Wi | Wt Ret| % Ret. | % Loss m (C) Wt. 8. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) g I,
: A B | 100 | 5000g App——2__ SED. HT. RESULT Wt Pycnometer + H,0 (Wa) Z [o ; -
CD| 500 | 5000g A-C ! Wt Pycnometer + H20 + Soil (Wb) g o ;
No. of spheres = Wt. of spheres = SSpD=_5_ - FILM ORGANIC Wo/ (Wo + Wa - Wb) 2 o O 3
DURABILITY INDEX B-C STRIPPING IMPURITIES Wo Spec. S |=
Dura-Coarse Sed Ht.= oD = A Satisfactory Wa Grav. =) oo
Dura-Fine R2/R1= B-C lUnsatisfactory Wb w (1]
% 07-AGG-SSD (RG/SD 7/98, Rev. HC 10/7/11)
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SRL SOIL & AGGREGATE TESTS

.\
e
L}

5 - pid ~ gl
1]2]o|c|5]6] 03] Is|-|5] | | | 21598
Sample of: Soil SRL Lab. Stamp CONTRACT NO. I SAMPLE NO. LAB. NO.
. . _ A - DATE R - . .DATE I o ,
Sampled from: R - 12 - 025 By for RCV'D: 05/09/2012 OUT: 06/01/2012
. NUMBER OF 1 le bag By: FAX
Material Source: D. OZOWARA ] CONTAINERS: ~ MAIL
NORMAL PRIORITY
Qwner / Mir. SRL Materials Engineer ° l_ DA'I(')E NEEDED: 7] 6/10/2012 g};ggi
Date Sampled: 3/14/12 - 5/2/12 R.E.: Sam Sukiasian SOUTHERN REGIONAL TEST(S) REQUESTED v SAMPLE TYPE v
GRADING ANALYSIS Address: LABORATORY Fine Grade 202 AB. PCC
: Total W1 903 g By: JM Date:  05/17/2012 100 Main St. 11th Floor 13970 Victoria Street B |Coarse Grade 202 v |AS. Bik.Fill
3, Size Acc. Comb. Los Angeles, Ca. 90012 Fontana, CA 92336 Filler Material 202 EMB. MISC.
| Wt.Ret.{ (mm) |Wt Ret.| % Ret. | % Pass | % Pass P Mech. Analysis 203 0.G. Sub-Grade
Phone: (909) 350 9039 B |Plasticity Index 204 v |AC. Agg. SOIL v
Phone No.: % Crushed Particles 205 TL-101 S.I1.C. NO.
87.5 (213) 620 - 2135 Fax: (909) 829 6294 SpG_ Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 (213) 620 - 2316 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES P LART. 211
37.5 %Run | Size Wt. | %Retx(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
0 4.75 0 0 100 4.75 mm| No.4 = Moisture Content 226
903 903 % CP =P/R - . Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE p MOISTURE P PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
| Dry Wt. 0 100 100 R CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
i (g) | 2.36mm Gr. Wet LL. 50 Flat & Elongated ASTM D 4791 Laboratory Remarks:
! 1.18 mm {Gr. Dry R-Value 301
0g | 600yum H20 PL. | 32 Fine Agg Angularity AASHTO T 304
300 pm Tare Mortar Strength 515
150 ym Net Dry PL | 18 pH (RC) 532
75 pm % H20 Resistivity (RC) 532
MECH./HYDRO.| R Com. | CR. | Mulr | Comb pH / RESISTIVITY pH (CMP) 643
1hr. SM Field Lab. Resistivity (CMP) 643
| 24hr, 1M Soil pH Expansion Index UBC-29-2
| SAND EQUIVALENT e H20 Max. Dry Density/ ASTMDI557
Sand R2 Avg. P (B) S.S. Dry Min. Resistivity Opt. Moist Content I
Clay R1 (A) Ov. Dry Based on 18 gauge CMP. - SPECIFIC GRAVITY -
S.E. Value ABS. %I Estimated life: OF SOILS N N
L.A.R.T.| Rev. Wt. | Wt. Ret.| % Ret. | % Loss B2 (C) Wt. S. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) 8 '
A B | 100 | 5000g App——2_ o SED. HT. RESULT Wt Pycnometer + H,0 (Wa) Z e 5 -
cD| 500 | 5000g A-C | Wt Pycnometer + H20 + Soil (Wb) g o ;
No. of spheres = Wt. of spheres = SSD=_B_ = FILM ORGANIC Wo/(Wo + Wa - Wb) ; 1 o o1
DURABILITY INDEX B-C STRIPPING IMPURITIES Wo Spec. S5 [&
Dura-Coarse Sed.Ht.= oD = A m Satisfactory Wa Grav. =) ©
Dura-Fine R2/R1 = B-C IUnsatisfactory Wb w W
& 07-AGG-SSD (RG/SD 7/93, Rev. HC 10/17/11)
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Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
R R . S DATE .- o DATE N - -
Sampled from: R-12- 026 By for RCV'D: 05/09/2012 OUT: 06/01/2012
) NUMBER OF 1 le bag By: FAX
Material Source: D. OZOWARA  CONTAINERS: - MAIL
. . NORMAL PRIORITY
Owner / Mfr.: SRL Materials Engineer ° L] ATENEEDED: K4 6/10/2012 l;l;gl;lli
Date Sampled: 3/14/12 - 5/2/12 R.E.. Sam Sukiasian SOUTHERN REGIONAL TEST(S) REQUESTED 7 SAMPLE TYPE 7
GRADING ANALYSIS Address: LABORATORY M [Fine Grade 202 v |aB. PCC
Total Wi 473 g By: JM Date:  05/18/2012 100 Main St. 11th Floor 13970 Victoria Street M |Coarse Grade 202 v {AS. BKk.Fill
Size Acc. Comb. Los Angeles, Ca..80012 Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt. Ret.| (mm) |Wt Ret.| % Ret. | % Pass | % Pass p M (Mech. Analysis 203 v |0.G. Sub-Grade
Phone: (909) 350 9039 Plasticity Index 204 AC. Agg. SOIL v
Phone No.: % Crushed Particles 205 TL-101 S.I.C. NO.
87.5 (213) 620 - 2135 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 (213) 620 - 2316 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES P LART. 211
375 % Run | Size Wt. %Ret.x(Wt.Cr./Tot.Wt.) = Prod. Unit Wt. 212
25 25 mm Wid. Organic Impurities 213
0 19 0 0 100 19 mm Avg. Soundness 214
7 12.5 7 1 99 12.5 mm % CP Relative Compaction 216 Dry Density
9 9.5 16 3 97 9.5 mm Ret. Sand Equivalent 217
22 4.75 38 8 92 4.75 mm No.4= Moisture Content 226
435 473 : . % CP=P/R Cleaness Value 227 .
FINE GRADE / MECHANICAL ANALYSIS R-VALUE MOISTURE p PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 92 R CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
(9) | 2.36 mm 10 9 91 84 Gr. Wet L.L. Flat & Elongated ASTM D 4791 Laboratory Remarks:
1.18 mm 33 29 71 65 Gr. Dry R-Value 301
115.0g| 600 pm | 61 53 47 43 H20 PL | Fine Agg Angularity AASHTO T 304
300 um 81 70 30 28 Tare Mortar Strength 515
150 pm | 93 81 19 17 Net Dry PL | pH (RC) 532
75 um 100 87 13 12 % H20 Resistivity (RC) 532
MECH./HYDRO.| R _ | Com. | CR. MS‘;‘;“ o pH / RESISTIVITY pH (CMP) 643
1hr. M 11.0 6.0 5.0 4% 4% Field | Lab. Resistivity (CMP) 643
24hr, 1M 8.0 6.0 2.0 2% 2% Soil pH Expansion Index UBC-29-2
SAND EQUIVALENT Pyl H20 Max. Dry Density/ ASTM-D1557
Sand R2 Avg. P (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. %| Estimated life: OF SOILS N N
LART| Rev. | Wt |Wt Ret| % Ret | % Loss (C) Wt S. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) Q
A B 100 5000g App = - SED. HT. RESULT Wt Pycnometer + H,O (Wa) 5 o S -
cp| 500 | 35000g A-C Wt Pycnometer + H20 + Soil (Wb) g o Z
No. of spheres = Wt. of spheres = SSp=—_B_ = FILM ORGANIC Wo/(Wo + Wa - Wb) ; 3] [¢] o
DURABILITY INDEX m B-C STRIPPING IMPURITIES Wo Spec. S |[&
Dura-Coarse Sed.Ht.= oD = A — Satisfactory Wa Grav. o [=]
Dura-Fine R2/R1= B-C IUnsatisfactory Wb _w w
% 07-AGG-SSD (RG/SD 7/93, Rev. HC 10/17/11)




1]2[o|c|5|6]|0]3 's[-]5] | | || 2161B
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
- - - - . - DATE. - - - - DATE e
Sampled from: R-12 - 026 By for RCV'D: 05/09/2012 OUT: 06/01/2012
. NUMBER OF 1 le bag By: FAX
Material Source: D. OZOWARA CONTAINERS: > g MAIL
NORMAL PRIORITY
Owner / Mir.: SRL Materials Enginecr ° l_ DA’I(‘)E NEEDED: l—J 6/10/2012 POI;EI;E
Date Sampled: 3/14/12 - 5/2/12 RE.: Sam Sukiasian SOUTHERN REGIONAL TEST(S) REQUESTED v SAMPLE TYPE 7
GRADING ANALYSIS Address: LABORATORY Fine Grade 202 AB. PCC
Total Wi 659 g By: JM Date:  05/18/2012 100 Main St. 11th Floor 13970 Victoria Street Coarse Grade 202 v |AS. Bk.Fill
- Size Acc. Comb. Los Angeles, Ca. 90012 Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt.Ret.| (mm) |Wt Ret.| % Ret. | % Pass | % Pass P Mech. Analysis 203 0.G. Sub-Grade
Phone: (909) 350 9039 Plasticity Index 204 v |AC. Age. SOIL v
Phone No.: % Crushed Particles 205 TL-101 S.1.C. NO.
87.5 (213) 620-2135 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 (213) 620 - 2316 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES P L.ART. 211
375 % Run | Size Wt %Ret.x(Wt.Cr./Tot.Wt.) = Prod. Unit Wt. 212
25 25 mm Wtd. Organic Impurities 213
19 19 mm Avg. Soundness 214
12.5 12.5 mm % CP Relative Compaction 216 Dry Density
9.5 9.5 mm Ret. Sand Equivalent 217
0 475 0 0 100 4.75 mm| No.4 = Moisture Content 226
659 659 % CP=P/R Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE p MOISTURE p PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 100 R CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
(g) | 236mm Gr. Wet LL. 26 Flat & Elongated ASTM D 4791 Laboratory Remarks:
1.18 mm Gr. Dry R-Value 301
.0g | 600 pm H20 P.L. | 26 Fine Agg Angularity AASHTO T 304
300 pm Tare Mortar Strength 515
150 pm Net Dry PL | 0 pH (RC) 532
75 um % H20 Resistivity (RC) 532
MECH./HYDRO.| R Cor. | CR Msj:“ o pH / RESISTIVITY pH (CMP) 643
Thr. M Field | Lab. Resistivity (CMP) 643
24hr, 1M ;] Soil pH Expansion Index UBC-29-2
SAND EQUIVALENT Sg;g‘;,’g;:: if H20 Max. Dry Density/ ASTM-DI557
Sand R2 Avg. (B)S.S. Dry Min. Resistivity Opt. Moist Content I
Clay RI (A) Ov. Dry Bascd on 18 gauge CMP. SPECIFIC GRAVITY -
S.E. Value ABS. %I Estimated life: OF SOILS N N
L.ART)| Rev. Wt. | Wt. Ret.| % Ret. | % Loss 7335 (C) Wt. S. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) 8 [
A B | 100 | 5000g App=—B_ o SED. HT. RESULT Wt Pycnometer + H,O (Wa) 2 o Iy -
cp| s00 | s000g A-C | - Wt Pycnometer + H20 + Soil (Wb) g o ;
No. of spheres = Wt. of spheres = sSD= _B _ FILM ORGANIC Wo/(Wo + Wa - Wb) 2 (3] o o
DURABILITY INDEX p B-C STRIPPING IMPURITIES Wo Spec. o &
Dura-Coarse Sed Ht.= oD = A ” Satisfactory Wa Grav. o -
Dura-Fine R2/R1 = B-C IUnsatisfactory Wb ©w W
L 07-AGG-SSD (RG/SD 7/93, Rev. HC 10117/11)



. C|5/6|0]|3 S|-|6 2162B
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
- . R - - - I DATE . - _ - _ DATE - . . .. .. .
Sampled from: R - 12 - 026 By for RCV'D: 05/09/2012 OUT: 06/01/2012
) NUMBER OF 1 le bag By: FAX
Material Source: D. OZOWARA CONTAINERS: > MAIL
Owner / Mfr.; SRL Materials Engineer %" L DT NREDED: — 6/10/2012 OTHER
Date Sampled: 3/14/12 - 5/2/12 R.E.: Sam Sukiasian __ SOUTHERN REGIONAL TEST(S) REQUESTED SAMPLE TYPE v
GRADING ANALYSIS Address: LABORATORY Fine Grade 202 AB. PCC
Total Wi 839¢g By: JM Date:  05/18/2012 100 Main St. 11th Floor 13970 Victoria Street M |Coarse Grade 202 v |As. Bk.Fill
Size Acc. Comb. Los Angeles, Ca. 90012 Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt.Ret.| (mm) |Wt Ret.| % Ret. | % Pass | % Pass P Mech. Analysis 203 0.G. Sub-Grade
Phone: (909) 350 9039 W |Plasticity Index 204 v |AC. Age. SOIL v
Phone No.: % Crushed Particles 205 TL-101 S.I.C. NO.
87.5 (213) 620 - 2135 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 (213) 620 - 2316 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES P L.ART. 211
375 | %$Run | Size Wt. %Ret.x(Wt.Cr./Tot.Wt.) = Prod. Unit Wt, 212
25 25 mm Wtd. Organic Impurities 213
19 19 mm Avg. Soundness 214
12.5 12.5 mm| % CP Relative Compaction 216 Dry Density
0 9.5 0 9.5 mm Ret. Sand Equivalent 217
2 4.75 2 0 100 4.75 mm No4 = Moisture Content 226
837 839 ) % CP=P/R Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE : MOISTURE ; PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 100 R CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
(9) |2.36mm Gr. Wet LL. 40 Flat & Elongated ASTM D 4791 Laboratory Remarks:
1.18 mm Gr. Dry R-Value 301
0g | 600um H20 PL | 27 Fine Agg Angularity AASHTO T 304
300 pm Tare Mortar Strength 515
150 pm Net Dry PL | 13 PH (RC) 532
75 pm % H20 Resistivity (RC) 532
MECH./HYDRO.]| R | Cor. | CR. Msj;‘“ o pH / RESISTIVITY pH (CMP) 643
1hr. M Field Lab. Resistivity (CMP) 643
24hr, 1M Soil pH Expansion Index UBC-29-2
SAND EQUIVALENT MIN. o H20 Max. Dry Density/ ASTMDI557
Sand R2 Avg. 1) 4 Yol (B) S.S. Dry Min. Resistivity Opt. Moist Content |
Clay Rl (A) Ov. Dry Based on 18 gauge CMP. SPECIFIC GRAVITY -
S.E. Value ABS. %I Estimated life: OF SOILS N
LART| Rev. Wt. | Wt Ret.| % Ret. | % Loss [0 (C) Wt. S. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) 8 [,
A B | 100 | so00g App——2 = SED. HT. RESULT Wt Pycnometer + H,0 (Wa) Z o 5 -
CcD 500 5000g -C ' Wt Pycnometer + H20 + Soil (Wh) g O ;
No. of spheres = Wt. of spheres = SSD = _B _ FILM ORGANIC Wo / (Wo + Wa - Wb) 2 3 o o
DURABILITY INDEX p B-C STRIPPING IMPURITIES Wo Spec. O |o
Dura-Coarse Sed Ht.= oD = A m Satisfactory Wa Grav. o N
Dura-Fine R2/R1= B-C IUnsatisfactory Wb w w
& 07-AGG-SSD (RG/SD 7/93, Rev. HC 10/17/11)



- SRL SOIL & AGGREGATE TESTS o - :
’ ’ 1{2flo|c|5/6|0|3 S|-|1 2163B
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
. - R R . - - I . J . DATE .. - .. . _ . ... DATE. I P
Sampled from: R - 12 - 027 By for RCV'D: 05/09/2012 OUT: 06/01/2012
. NUMBER OF 1 le bag By: FAX
Material Source: D. OZOWARA CONTAINERS: - MAIL
. . NORMAL PRIORITY
Owner / Mfr.: SRL Materials Engineer 0 L D ATE NEEDED: ] 611012012 POI;SII};JE
_ Date Sampled: 3/14/12 - 5/2/12 R.E.: Sam Sukiasian _ _SOUTHERN REGIONAL TEST(S) REQUESTED v SAMPLE TYPE N
GRADING ANALYSIS Address: LABORATORY M |Fine Grade 202 v | AB. PCC
Total Wi 681g By: JM Date:  05/18/2012 100 Main St. 11th Floor 13970 Victoria Street M |Coarse Grade 202 v | AS. Bk.Fill
Size Acc. Comb. | Los Angeles, Ca. 90012 Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt.Ret.| (mm) |Wt Ret.{| % Ret. | % Pass | % Pass P W |Mech. Analysis 203 v |0.G. Sub-Grade
Phone: (909) 350 9039 Plasticity Index 204 AC. Agg. SOIL v
Phone No.: % Crushed Particles 205 TL-101 S.1C. NO.
87.5 (213) 620 - 2135 Fax: (909) 820 6294 SpG. Coarse 206
75 Fax, No.: SpG. Fine (SSD) 207
62.5 (213) 620 - 2316 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES ; LART. 211
375 %Run | Size Wt. %Ret.x(Wt.Cr./Tot.Wt.) = Prod. Unit Wt. 212
25 25 mm Wtd. Organic Impurities 213
19 19 mm Avg, Soundness 214
0 12.5 12.5 mm| % CP Relative Compaction 216 Dry Density
1 9.5 1 0 100 9.5 mm Ret. Sand Equivalent 217
16 4.75 17 2 98 4.75 mm No.4= Moisture Content 226
664 681 % CP =P/R Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE p MOISTURE P PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 98 INDEX Durability Coarse 229 Opt. Moist Content (%)
(@) |236mm 7 6 94 92 LL. Flat & Elongated ASTM D 4791 Laboratory Remarks:
1.18 mm 24 21 79 77 R-Value 301
115.0g| 600 pum | 61 53 47 46 PL | Fine Agg Angularity AASHTO T 304
300 pm ) 79 21 21 Mortar Strength 515
150 pm | 101 88 12 12 PL | pH (RC) 532
75um | 105 91 9 9 Resistivity (RC) 532
MECH./HYDRO.| R - | Com. | CR. MS‘::S‘“  come pH / RESISTIVITY pH (CMP) 643
1hr, 5M 10.0 6.0 4.0 3% Field | Lab. Resistivity (CMP) 643
24hr, 1M 8.0 6.0 2.0 2% Soil pH Expansion Index UBC-29-2
SAND EQUIVALENT ptvviaancnl H20 Max. Dry Density/ ASTMADLSS7
Sand R2 Avg, (B) S.S. Dry Min. Resistivity Opt. Moist Content I
Clay Rl (A) Ov. Dry Based on 18 gauge CMP. SPECIFIC GRAVITY -
S.E. Value ABS. % Estimated life: OF SOILS N N
LART| Rov. | Wt |Wt Ret| %Ret | %Loss (C) Wt. S. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) S [
A B | 100 | 5000g . App=—A SED. HT. RESULT Wt Pycnometer + H,0 (Wa) Z o c -
c b | 500 | 5000 A-C | Wt Pycnometer + H20 + Soil (Wb) g o Z
No. of spheres = 'Wt. of spheres = SSD= _B _ FILM ORGANIC Wo/(Wo + Wa - Wb) ; o O o
DURABILITY INDEX B-C STRIPPING IMPURITIES Wo Spec. S |o
Dura-Coarse Sed Ht.= op=_%2__ Satisfactory Wa Grav. o ©w
Dura-Fine R2/R1= B-C IUnsatisfactory Wb w w
% 07-AGG-SSD (RG/SD 7/83, Rev. HC 10/17/11)



SRL SOIL & AGGREGATE TESTS

g 12 603 S| -2 .2164B
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
- . I _ . R T _JpATE . - . . .. . . . ...DATE.. . ...
Sampled from: R - 12 - 027 - By  for RCV'D: 05/09/2012 OUT: 06/01/2012
. NUMBER OF 1 le bag By: FAX
Material Sourece: D. OZOWARA CONTAINERS: ~ MAIL
. . NORMAL PRIORITY
Owner / Mfr.: SRL Materials Engineer — DATE NEEDED: L] 6/10/2012 g};gf
Date Sampled: 3/14/12 - 5/2/12 R.E.: Sam Sukiasian ___ SOUTHERN REGIONAL TEST(S) REQUESTED N4 SAMPLE TYPE N4
GRADING ANALYSIS Address: LABORATORY Fine Grade 202. AB. PCC
Total Wt 646 g By: JM Date:  05/18/2012 100 Main St. 11th Floor 13970 Victoria Street B |Coarse Grade 202 v |AS. BX.Fill
Size Acc. Comb. Los Angeles, Ca. 90012 Fontana, CA 92336 Filler Material . 202 EMB. MISC.
Wt.Ret.| (mm) |Wt Ret.| %Ret. | % Pass | % Pass p Mech. Analysis 203 0.G. Sub-Grade
Phone: (909) 350 9039 M [Plasticity Index 204 v | AC. Agg. SOIL v
Phone No.: % Crushed Particles 205 TL-101 SIC.NO.
87.5 (213) 620 - 2135 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: SpG. Fine (8SD) 207
62.5 ) (213) 620 - 2316 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES P LART. 211
37.5 ) %Run | Size | Wt %Ret.x(Wt.Cr./Tot. Wt.) = Prod. Unit Wt. 212
25 25 mm Wtd. Organic Impurities 213
19 19 mm Avg. Soundness 214
12.5 12.5 mm % CP Relative Compaction 216 Dry Density
9.5 9.5 mm Ret. Sand Equivalent 217
0 4.75 0 0 100 4.75 mm No.4 = Moisture Content 226
646 646 % CP.= P/R. Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE P MOISTURE P PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 100 R CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
(g9) |236mm N Gr. Wet LL. 28 Flat & Elongated ASTM D 4791 Laboratory Remarks:
1.18 mm Gr. Dry R-Value 301
.0g | 600um H20 PL. | 19 Fine Agg Angularity AASHTO T 304
300 um Tare Mortar Strength 515
150 pm Net Dry PL | 9 pH (RC) 532
75 pm % H20 Resistivity (RC) 532
MECH./HYDRO.| R | Com. | CR. | "BE | Oro pH / RESISTIVITY pH (CMP) 643
1hr. 5M Field Lab. Resistivity (CMP) 643
24hr. 1M ;] Soil pH Expansion Index UBC-29-2
SAND EQUIVALENT petypvaomn H20 Max. Dry Density/ ASTMDISS?
Sand R2 Avg. p (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. % l Estimated life: OF SOILS [ %) N
L.ART,] Rev. Wt. | Wt Ret.| % Ret. | % Loss (C) Wt. S. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) 8 |,
A B | 100 | 5000g App——2_ = SED. HT. RESULT Wt Pycnometer + H,0 (Wa) 2 e Iy -
cD| 500 | 35000g -C [ Wt Pycnometer + H20 + Soil (Wb) g o Z
No. of spheres = Wt. of spheres = SSD = B _ FILM ORGANIC Wo /(Wo + Wa - Wb) ; 3 O o
DURABILITY INDEX p B-C STRIPPING IMPURITIES Wo Spec. O o
Dura-Coarse Sed.Ht.= oD = A Satisfactory Wa Grav. o i
Dura-Fine R2/R1 = B-C |Unsatisfactory Wb w w
% 07-AGG-SSD (RG/SD 7/93, Rev. HC 10/17/11)
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1]2[olc|s]6|0]3 |s|-]7] | 21658
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
[ , _ I fpaTE L U DATE -
Sampled from: R - 12 - 027 By for RCV'D: 05/09/2012 OUT: 06/01/2012
. NUMBER OF 1 le bag By: FAX
Material Source: D. OZOWARA { CONTAINERS: _ MAIL
. . NORMAL PRIORITY
Owner / Mfr.: SRL Materials Engineer L DATE NEEDED: l—’ 6/10/2012 POI:II;IE\IE
Date Sampled: 3/14/12 - 5/2/12 R.E.: Sam Sukiasian _ _SOUTHERN REGIONAL TEST(S) REQUESTED SAMPLE TYPE v 1.
GRADING ANALYSIS Address: LABORATORY Fine Grade 202 AB. PCC
Total Wi 723 g By: JM Date:  05/21/2012 100 Main St. 11th Floor 13970 Victoria Street M |Coarse Grade 202 v |AS. Bk.Fill
Size Acc. Comb. Los Angeles, Ca. 90012 Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt. Ret.| (mm) |Wt Ret.| % Ret. | % Pass | % Pass P Mech. Analysis 203 0.G. Sub-Grade
Phone: (909) 350 9039 M |Plasticity Index 204 v |AC. Age. SOIL v
Phone No.: % Crushed Particles 205 TL-101 S.1.C. NO.
87.5 (213) 620 - 2135 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 (213) 620 - 2316 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES p LART. 211
375 % Run | Size Wt. %Ret.x(Wt.Cr./Tot.Wt.) = Prod. > |Unit Wt. 212
25 25 mm Wid. Organic Impurities 213
19 19 mm Avg. Soundness 214
12.5 12.5 mm| % CP Relative Compaction 216 Dry Density
9.5 9.5 mm Ret. Sand Equivalent 217
0 4.75 0 0 100 4.75 mm No4 = Moisture Content 226
723 723 % CP =P/R - Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE p MOISTURE P PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 100 R CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
(9) |236mm Gr. Wet LL. 49 Flat & Elongated ASTM D 4791 Laboratory Remarks:
1.18 mm Gr. Dry R-Value 301
0g | 600um “|a20 PL. | 26 Fine Agg Angularity AASHTO T 304
300 pum Tare Mortar Strength 515
150 pm Net Dry PL | 23 pH (RC) 532
75 pm % H20 Resistivity (RC) 532
MECH./HYDRO.| R | Com | CR | 'mir | o pH / RESISTIVITY pH (CMP) 643
1hr. SM Field Lab. - Resistivity (CMP) 643
24hr. 1M Soil pH Expansion Index UBC-29-2
SAND EQUIVALENT Pyt H20 Max. Dry Density/ ASTMDISS7
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. %I Estimated life: OF SOILS N N
L.ART, Rev. Wt. | Wt. Ret.| % Ret. | % Loss 785 (C) Wt. S. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) 8 '
A B | 100 | 5000g App——2_ = SED. HT. RESULT Wt Pycnometer + H;O (Wa) Z o c -
c p| 500 | 5000g A-C | Wt Pycnometer + H20 + Soil (Wb) g o Z
No. of spheres = Wt. of spheres = SSD = B _ FILM ORGANIC Wo /(Wo + Wa - Wh) ; 3] o (-]
DURABILITY INDEX m B-C STRIPPING IMPURITIES Wo Spec. S [&
Dura-Coarse Sed Ht= oD = A Satisfactory Wa Grav. o » |
Dura-Fine R2/R1 = B-C IUnsatisfactory Wb [X) w
% 07-AGG-SSD (R

3/SD 7/83, Rev. HC 10/17/11)



& AGGREGATE TESTS .

“"SRL SO! : o
’ T g
_ ‘ 1]2]olc|5]6] 03 BEE
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
e e e e , . e e DATE e e e oo = DATE e e |
Sampled from: R - 12 - 027 By for RCV'D: 05/09/2012 OUT: 06/01/2012
. NUMBER OF 1 le bag By: FAX
Material Source: D. OZOWARA  CONTAINERS: ‘/ MAIL
. . NORMAL PRIORITY
Owner / Mfr.: SRL Materials Engineer I— DATE NEEDED: ‘—, 6/10/2012 I(;I;S[I;i
(.. |__Date Sampled: 3/14/12- 6/2/12 RE.: _Sam Sukiasian  SOUTHERN REGIONAL TEST(S) REQUESTED N SAMPLE TYPE N
; GRADING ANALYSIS Address: LABORATORY Fine Grade 202 AB. PCC
1 Total Wt 1300 g By: JM Date:  05/21/2012 100 Main St. 11th Floor 13970 Victoria Street W |Coarse Grade 202 v'|As. BKk.Fill
; Size Acc. Comb. Los Angeles, Ca. 90012 Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt. Ret.| (mm) | Wt Ret.| % Ret. | % Pass | % Pass p Mech. Analysis 203 0.G. Sub-Grade
- Phone: (909) 350 9039 M [Plasticity Index 204 v |AcC Age SOIL v
Phone No.: % Crushed Particles 205 TL-101 S1.C. NO.
87.5 (213) 620 - 2135 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax, No.: SpG. Fine (SSD) 207
62.5 (213) 620 - 2316 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES p LART. 211
37.5 %Run | Size Wt. %Ret.x(Wt.Cr./Tot.Wt.) = Prod. Unit Wt. 212
25 25 mm Wtd. Organic Impurities 213
19 19 mm Avg. Soundness 214
12.5 12.5 mm % CP Relative Compaction 216 Dry Density
0 9.5 0 9.5 mm Ret. Sand Equivalent 217
3 4.75 3 0 100 4.75 mm No.4 = Moisture Content 226
1297 1300 % CP =P/R Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE P MOISTURE P PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 100 CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
(@) |2.36mm Gr. Wet LL. 36 Flat & Elongated ASTM D 4791 Laboratory Remarks:
1.18 mm Gr. Dry R-Value 301
0g | 600pm H20 PL. | 27 Fine Agg Angularity AASHTO T 304
300 pm Tare Mortar Strength 515
150 um Net Dry PL | 9 pH (RC) 532
75 pm % H20 Resistivity (RC) 532
MECH./HYDRO.| R | Com | CR | 'ooh | Cob pH / RESISTIVITY pH (CMP) 643
1hr. SM Field Lab. Resistivity (CMP) 643
24hr. 1M Soil pH Expansion Index UBC-29-2
SAND EQUIVALENT MIN. ot H20 Max. Dry Density/ ASTMDISS7
Sand R2 Avg. i J oMl (B) S.S. Dry Min. Resistivity Opt. Moist Content I
Clay R1 (A) Ov. Dry Based on 18 gauge CMP. SPECIFIC GRAVITY -
S.E. Value ) ABS. %l Estimated life: OF SOILS N
L.ART,| Rev. Wt. | Wt. Ret.| % Ret. | % Loss (C) Wt. 8. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) 8 1
A B | 100 | 5000g App=—2__ p SED. HT. RESULT Wt Pycnometer + H,0 (Wa) 3 (o 5 -
cCD 500 5000g -C ! Wt Pycnometer + H20 + Soil (Wb) g O Z
No. of spheres = Wt. of spheres = SSD = _B _ FILM ORGANIC Wo/(Wo + Wa - Wh) 2 3 O o
DURABILITY INDEX B-C STRIPPING IMPURITIES Wo Spec. o =
Dura-Coarse Sed.Ht.= oD = A Satisfactory Wa Grav. = o
Dura-Fine R2/R1 = B-C IUnsatisfactory Wb w w

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



»y

el

-"SRL SOILl: & AGGREGATE TESTS _.¢ o £
S S h fo 1o S : i
—= & 1]2]0]c]5]6] 03 Blul1]k] | [ 22118
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB.NO.
. .| DATE DATE
Sampled from: R-12-028 By for RCV'D: 05/31/2012 OUT: 06/08/2012
. . NUMBER OF 1 Bag By: FAX
Material Source: D. OZOWARA CONTAINERS: > MAIL
. . NORMAL PRIORITY
Owner / Mir.: SRL Materlals Engineer I—T DATE NEEDED: u 6/16/2012 Eﬁgi
_ | Date Sampled: RE.: Sam Sukiasian ~ SOUTHERN REGIONAL TEST(S) REQUESTED 3 SAMPLE TYPE N
GRADING ANALYSIS Address: LABORATORY M |Fine Grade 202 v |AB. PCC
Total Wi 7444 g By: JT Date:  06/04/2012 100 Main St. 11th Floor 13970 Victoria Street M |Coarse Grade 202 v |AS. Bk.Fill
Size Acc. Comb. Los Angeles, Ca. 90012 Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt. Ret.| (mm) |Wt Ret.| % Ret. | % Pass | % Pass P Mech. Analysis 203 0.G. Sub-Grade
Phone: (909) 350 9039 Plasticity Index 204 AC. Agg. SOLL v
Phone No.: % Crushed Particles 205 TL-101 S.IC. NO.
87.5 (213) 620-2135 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 (213) 620-2316 SpG. of Soils 209 Expansion Index
0 50 0 0 100 R-VALUE BATCH % CRUSHED PARTICLES P LAR.T. 211
92 37.5 92 1 98 %Run | Size Wt. %Ret.x(Wt.Cr./Tot.Wt.) = Prod. Unit Wt. 212
113 25 205 3 97 25 mm ’ Wtd. Organic Impurities 213
66 19 271 4. 96 19 mm Avg, Soundness 214
325 12.5 596 8 92 12.5 mm| % CP "|Relative Compaction 216 Dry Density
201 9.5 797 11 89 9.5 mm Ret. Sand Equivalent 217
585 4.75 1382 19 81 4.75 mm, No.4 = Moisture Content 226
6062 7444 % CP =P/R Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE p MOISTURE P PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 81 R CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
(g) |236mm| 45 9 91 74 Gr. Wet LL. Flat & Elongated ASTM D 4791 Laboratory Remarks:
1.18mm | 124 25 75 61 Gr. Dry R-Value 301
502.0g| 600pum | 240 48 52 42 H20 PL. l Fine Agg Angularity AASHTO T 304
300 pm | 362 72 28 23 Tare Mortar Strength 515
- 150 um | 437 87 13 11 Net Dry PL | pH (RC) 532
75 pm 467 93 7 6 % H20 Resistivity (RC) 532
MECH./HYDRO.| R | Comw. | CR. | “ah | com pH / RESISTIVITY W [pH (CMP) 643 v
1hr. M Field | Lab. B |Resistivity (CMP) 643 v
24hr. 1M Soil pH 8.01 Expansion Index UBC-29-2
SAND EQUIVALENT o H20 25¢cc Max. Dry Density/ ASTMDIS57
Sand R2 Avg. P (B) S.S. Dry Min. Resistivity 6800 Opt. Moist Content |
Clay Rl (A) Ov. Dry Based on 18 gauge CMP. SPECIFIC GRAVITY -
S.E. Value ABS. %! Estimated life: 55 yrs. OF SOILS N N
LART| Rov. | Wt |Wt Ret.| %Ret. | % Loss (C) W. S. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) 8 .
A B | 100 | 5000g App=—A SED. HT. RESULT Wt Pycnometer + H,O (Wa) Z Jo 5 N
C D | 500 | 5000g A-C | Wt Pycnometer + H20 + Soil (Wb) g o ;
No. of spheres = Wt. of spheres = SSD= _B _ FILM ORGANIC Wo /(Wo + Wa - Wb) 2 13 (@] =
DURABILITY INDEX p B-C STRIPPING IMPURITIES Wo Spec. ° |o
Dura-Coarse Sed.Ht.= oD = A “ Satisfactory Wa Grav. o -
Dura-Fine R2/R1 = B-C IUnsatisfactory Wb w w
% 07-AGG-SSD (RG/SD 7/93, Rev. HC 10/17/11)



SRL SOIL & AGGREGATE TESTS - 5 -
' 1/2fo|lc|s|6|l0|3] ~ |s|-|2 2167B
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
e - B e - ~ e DATE o oo oo e e DATE e
Sampled from: R - 12 - 028 By for RCV'D: 05/09/2012 OUT: 06/01/2012
. ' NUMBER OF 1 le bag By: FAX
Material Source: D. OZOWARA CONTAINERS: — MAIL
VORMAL PRIORITY
Owner / Mfr.: SRL Materials Engineer NO L] DM?E NEEDED: K4 6/10/2012 gl;(}){l;z
B Date Sampled: 3/14/12 - 5/2/12 R.E: Sam Sukiasian __ SOUTHERN REGIONAL TEST(S) REQUESTED N4 SAMPLE TYPE v
GRADING ANALYSIS Address: LABORATORY M |Fine Grade 202 v |aB. PCC
Total Wt 605¢g By: JM Date:  05/21/2012 100 Main St. 11th Floor 13970 Victoria Street M [Coarse Grade 202 v |AsS. BLk.Fill
Size Acc. Comb. Los Angeles, Ca. 90012 Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt.Ret.] (mm) |Wt Ret.| % Ret. | % Pass | % Pass P B {Mech. Analysis 203 v |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 (213) 620 - 2135 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 (213) 620 - 2316 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES P LART. 211
375 % Run | Size Wt %Ret.x(Wt.Cr./Tot. Wt.) = Prod. Unit Wt. 212
25 25 mm Wwtd. Organic Impurities 213
19 0 0 100 19 mm Avg. Soundness 214 -
11 12.5 11 2 98 12.5 mm! % CP Relative Compaction 216 Dry Density
) 9.5 11 2 98 9.5 mm Ret. Sand Equivalent 217
8 475 19 3 97 4.75 mm No.4 = Moisture Content 226
586 605 % CP=P/R Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE P MOISTURE p PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 97 R CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
(g) |236mm 2 2 98 95 LL. Flat & Elongated ASTM D 4791 Laboratory Remarks:
) 1.18 mm 5 4 96 93 R-Value 301
115.0g! 600pm | 16 14 86 83 PL. | Fine Agg Angularity AASHTO T 304
300 pum 47 41 59 57 Mortar Strength 515
150pm | 89 77 23 22 PL | PH RO) 532
75 pm 105 91 9 9 Resistivity (RC) 532
MECH./HYDRO.] R | Comr. | CR. Ms:‘;“ o pH/ RESISTIVITY pH (CMP) 643
1hr. SM 9.0 6.0 3.0 3% 3% Field Lab. Resistivity (CMP) 643
24hr. 1M 7.0 6.0 1.0 1% Soil pH Expansion Index UBC-29-2
SAND EQUIVALENT . H20 Max. Dry Density/ ASTM-DISS7
Sand R2 Avg. (B) S.5. Dry Min. Resistivity Opt. Moist Content |
Clay R1 ' (A) Ov. Dry Based on 18 gauge CMP. SPECIFIC GRAVITY -
S.E. Value ABS. % I Estimated life: OF SOILS N N
L.A.RT| Rev. Wt. | Wt. Ret.| % Ret. | % Loss [} (C) Wt. S.in H20 CLEANNESS VALUE ‘Wt Oven Dry Soil (Wo) 8 '
A B | 100 | 5000g App——2_ SED. HT. RESULT Wt Pycnometer + H;O (Wa) zZ s G N
c D | 500 | 5000g -C | Wt Pycnometer + H20 + Soil (Wb) _ g o z
No. of spheres = Wt. of spheres = SSD = B _ FILM ORGANIC Wo/ (Wo + Wa - Wb) ; o O o
DURABILITY INDEX p B-C STRIPPING IMPURITIES Wo Spec. O lo
Dura-Coarse Sed.Ht.= OD = A » Satisfactory Wa Grav. (=} ~
Dura-Fine R2/R1 = B-C IUnsatisfactory Wb . (2] W
% 07-AGG-SSD (RG/SD 7/83, Rev. HC 10/17/11)




“SRL SOIL & AGGREGATE TESTS - - o
112|0(C|5{6| 0|3 S| -|4 2168B
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
Y [V I i o IDATE. . . e i DATE e e |
i Sampled from: R - 12 - 028 By_  for RCV'D: 05/09/2012 OUT: 06/01/2012
i ] NUMBER OF 1 zip bag By: FAX
Material Source: D. OZOWARA | coNTANERS: o MAIL
R . NORMAL PRIORITY
Owner / Mfr.: SRL Materials Engineer lﬁ D ATE NEEDED: L] 6/10/2012 POI;I‘CI;EE
. Date Sampled: 3/14/12 - 5/2/12 R.E.: Sam Sukiasian _ SOUTHERN REGIONAL TEST(S) REQUESTED v SAMPLE TYPE N
GRADING ANALYSIS Address: - LABORATORY Fine Grade 202 AB. PCC
Total Wi 797 g By: JM Date:  05/21/2012 100 Main St. 11th Floor 13970 Victoria Street W |Coarse Grade 202 v lAs. Bk.Fill
‘ Size Acc. Comb. Los Angeles, Ca. 90012 Fontana, CA 92336 Filler Material 202 EMB. MISC.
i Wt.Ret.| (mm) |Wt Ret.| % Ret. | % Pass | % Pass P Mech. Analysis 203 0.G. Sub-Grade
Phone: (909) 350 9039 M |Plasticity Index 204 v |AC. Ags. SOIL v
Phone No.: % Crushed Particles 205 TL-101 S.I1.C. NO.
87.5 (213) 620 - 2135 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 (213) 620 - 2316 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES P L.ART. 211
37.5 % Run | Size Wt. %Ret.x(Wt.Cr./Tot.Wt.) = Prod. Unit Wt. 212 ’
25 25 mm Wwitd. Organic Impurities 213
19 19 mm Avg. Soundness 214
12.5 12.5 mm % CP Relative Compaction 216 Dry Density
9.5 9.5 mm Ret. Sand Equivalent 217
0 4.75 0 0 100 4.75 mm| No.4 = Moisture Content 226
797 | 797 . - % CP =P/R. Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE p MOISTURE P PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 100 R CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
(g) |236mm 1 |Gr. Wet LL. 42 Flat & Elongated ASTM D 4791 Laboratory Remarks:
1.18 mm |Gr. Dry R-Value 301
.0g | 600um H20 P.L. | 20 Fine Agg Angularity AASHTO T 304
300 pm Tare Mortar Strength 515
150 pm Net Dry PL | 22 pH (RC) 532
75 pm % H20 Resistivity (RC) 532
MECH./HYDRO.] R | Cor. | CR MS:”“L o pH / RESISTIVITY pH (CMP) 643
1hr, 5M Field | Lab. Resistivity (CMP) 643
24hr, 1M ; : - Soil pH Expansion Index UBC-29-2
SAND EQUIVALENT S, ot H20 Max. Dry Density/ ASTM-DI557
| Sand R2 Avg. P (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 N
LART] Rev. | Wt |Wr Ret| % Ret | % Loss (C) Wt. S. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) S |
A B | 100 | 5000g App——2__ SED. HT. RESULT Wt Pycnometer + H,0 (Wa) Z o 5 -
C D | 500 | 5000g A-C | Wt Pycnometer + H20 + Soil (Wb) g o ;
No. of spheres = Wt. of spheres = SSD=_B_ = FILM ORGANIC Wo / (Wo + Wa - Wb) 2 v (@] )
DURABILITY INDEX B-C STRIPPING IMPURITIES Wo Spec. o |=
Dura-Coarse Sed.Ht.= oD = _A - m Satisfactory Wa Grav. =] (-]
Dura-Fine R2/R1= B-C IUnsatisfactory Wb w o]
% 07-AGG-SSD {RG/SD 7/93, Rev. HC 10117/11)




_#SRL SOIL & AGGREGATE TESTS

2110/C|5/6| 03 S| -7 21698
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
e e e e - e e e o DATE- o R DATE -« o oe oo .
Sampled from: R - 12 - 028 By for RCV'D: 05/09/2012 OUT: 06/01/2012
. NUMBER OF 1 le bag By: FAX
Material Source: D. OZOWARA _| CONTAINERS: > MAIL
N PRIORI
Qwner/ Mir: SRL Materials Engineer o L—\ DATENEEDED: v 6/10/2012 posaiey
) Date Sampled: 3/14/12 - 5/2/12 R.E.: Sam Sukiasian SOUTHERN REGIONAL TEST(S) REQUESTED v SAMPLE TYPE v
GRADING ANALYSIS Address: LABORATORY Fine Grade 202 AB. pPCC
Total Wi 7579 By: JM Date:  05/21/2012 100 Main St. 11th Floor 13970 Victoria Street Coarse Grade 202 v |AS. BL.Fill
Size Acc. Comb. I Los Angeles, Ca. 90012 Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt. Ret.| (mm) |Wt Ret.| % Ret. | % Pass | % Pass P Mech. Analysis 203 0.G. Sub-Grade
Phone: (909) 350 9039 Plasticity Index 204 v | AC. Agg. SOIL v
Phone No.: % Crushed Particles 205 TL-101 S.1.C. NO.
87.5 (213) 620 - 2135 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 (213) 620 - 2316 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES P L.ART. 211
375 % Run | Size Wt. %Ret.x(Wt.Cr./Tot.Wt.) = Prod. Unit Wt. 212
25 25 mm Wid. Organic Impurities 213
19 19 mm Avg. Soundness 214
12,5 12.5 mm| % CP Relative Compaction 216 Dry Density
9.5 9.5 mm Ret. Sand Equivalent 217
0 4.75 0 0 100 4.75 mm No.4 = Moisture Content 226
757 757 % CP =P/R Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE p MOISTURE P PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 100 R CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
(g) |236mm Gr. Wet LL. 45 Flat & Elongated ASTM D 4791 Laboratory Remarks:
1.18 mm Gr. Dry R-Value 301
.0g | 600pm Jmo PL | 24 Fine Agg Angularity AASHTO T 304
300 pm Tare Mortar Strength 515
150 pm Net Dry PL | 21 pH (RC) 532
75 pm % H20 Resistivity (RC) 532
MECH./HYDRO.| R | Com. | CR. | Mui | Comd pH / RESISTIVITY pH (CMP) 643
1hr. 5M Field Lab. Resistivity (CMP) 643
24hr. 1M Soil pH Expansion Index UBC-29-2
SAND EQUIVALENT ot H20 Max. Dry Density/ ASTMDI5ST
Sand R2 Avg. P (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. % I Estimated life: OF SOILS N N
L.A.R.T| Rev. Wt. | Wt Ret.| % Ret. | % Loss [RZ283% (C) Wt. S. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) 8 1
A B | 100 | 5000g App=—2 - SED. HT. RESULT Wt Pycnometer + H,0 (Wa) 2 e 5 -
C D | 500 | 5000g A-C | Wt Pycnometer + H20 + Soil (Wb) g o z
No. of spheres = ‘Wt. of spheres = SSD = _B _ FILM ORGANIC Wo /(Wo + Wa - Wh) 2 3] o o
DURABILITY INDEX p B-C STRIPPING IMPURITIES Wo Spec. O |o
Dura-Coarse Sed.Ht.= oD = A m Satisfactory Wa Grav. o ©
Dura-Fine R2/R1 = B-C IUnsatisfactory Wb w W

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



SRL SOIL & AGGREGATE TES¥S

1]2]olc|s|6] 03 s|-]1]1] | | 21708
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB, NO.
B, . - - - - e e e e+ e e - - DATE R e s s mee DATE - - o e e e e ]
Sampled from: R - 12 - 028 By  for RCV'D: 05/09/2012 QUT: 06/01/2012
. NUMBER OF 1 Zip bag By: FAX
Material Source: D. OZOWARA CONTAINERS: > MAILL
. . NORMAL
Owner / Mfr.: SRL Materials Engineer I— ; ngj};{mm: I_I 61072012 EI;EEIIE;
. Date Sampled: 3/14/12-5/2[12____ ___ __ R.E.: __Sam Sukiasian _ __ . SOUTHERN REGIONAL ... TEST(S)REQUESTED. . . || . . SAMPLEIYPE | /.
GRADING ANALYSIS Address: LABORATORY M |Fine Grade 202 v | AB. PCC
Total Wi 613 g By: JM Date:  05/22/2012 100 Main St. 11th Floor 13970 Victoria Street M |Coarse Grade 202 v IAS. BLk.Fill
Size Acc. Comb. Los Angeles, Ca. 90012 Fontana, CA 92336 - Filler Material 202 EMB. MISC.
Wt.Ret.| (mm) |Wt Ret.| % Ret. | % Pass | % Pass P M [Mech. Analysis 203 v'|0.G. Sub-Grade
Phone: (909) 350 9039 M |Plasticity Index 204 v |AC. Agg. SOIL v
Phone No.: % Crushed Particles 205 TL-101 S.I.C. NO.
87.5 (213) 620 - 2135 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 (213) 620 - 2316 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES P LART. 211
375 %Run | Size Wt. %Ret.x(Wt.Cr./Tot.Wt.) = Prod. Unit Wt. 212
25 25 mm wtd. Organic Impurities 213
19 19 mm Avg. Soundness 214
0 12.5 0 12.5 mm, % CP Relative Compaction 216 Dry Density
3 9.5 3 0 100 9.5 mm Ret. Sand Equivalent 217
6 4.75 9 1 99 4.75 mm No4= Moisture Content 226
604 613 % CP=P/R Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE p MOISTURE P PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 99 TENT INDEX Durability Coarse 229 Opt. Moist Content (%)
(g) |236mm 4 3 97 96 LL. 33 Flat & Elongated ASTM D 4791 Laboratory Remarks:
1.18 mm 8 7 93 92 R-Value 301
115.0g| 600pum | 12 10 90 89 PL | 26 Fine Agg Angularity AASHTO T 304
300 um 16 14 86 85 Mortar Strength 515
150 um | 24 21 79 78 PL | 7 pH (RC) 532
75 um 41 36 64 63 Resistivity (RC) 532
MECH./HYDRO.| R | Com. | CR. | M¥I | comb pH / RESISTIVITY pH (CMP) 643
1hr. 5M 25.0 6.0 19.0 17% 17% Field Lab. Resistivity (CMP) 643
24hr. 1M 14.0 6.0 8.0 7% 7% Expansion Index UBC-29-2
SAND EQUIVALENT MIN. o H20 Max. Dry Density/ ASTM-DI557
Sand R2 Avg. K)J oMl (B) S.S. Dry Min. Resistivity Opt. Moist Content l
Clay RI (A) Ov. Dry Based on 18 gauge CMP. SPECIFIC GRAVITY -
S.E. Value ABS. % | Estimated life: OF SOILS N N
L.ART,| Rev. Wt. | Wt. Ret.| % Ret. | % Loss [EZ8 ¢ (C) Wt. S. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) 8 1
A B | 100 | 5000g App— A = SED. HT. RESULT Wt Pycnometer + H,0 (Wa) 3 o c -
CD | 500 | 5000g A-C | Wt Pycnometer + H20 + Soil (Wb) g o w
No. of spheres = Wt. of spheres = gsp=_B_ - FILM ORGANIC Wo/ (Wo + Wa - Wb) ; 0 % ~
DURABILITY INDEX B-C STRIPPING IMPURITIES Wo Spec. o &
Dura-Coarse Sed.Ht.= oD = A Satisfactory Wa Grav. <) o
Dura-Fine R2/R1 = B-C IUnsatisfactory Wb w _ [0s ]
- % 07-AGG-SSD (RGISD 7/93, Rev. HC 10/17/11)




SRL:30IL & AGGREGATE TESTS

 sm. P

2 T B
- 2lo0|c|s]6]0]3 Blul1] 2212B
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
: : - , | BYSy - DATE e
Sampled from: R-12-029 By for RCV'D: 05/31/2012 OUT: 06/08/2012
. NUMBER OF 1 Bag By: FAX
Material Source: D. OZOWARA CONTAINERS: - MAIL
. . NORMAL PRIORITY
Owner / Mir.: SRL Materials Engineer |——— DATE NEEDED: ‘—, 6/16/2012 g};cl_;gz
___DateSampled: _____ R.E.: _ Sam Sukiasian ~ SOUTHERN REGIONAL TEST(S) REQUESTED v SAMPLE TYPE v
GRADING ANALYSIS Address: LABORATORY M (Fine Grade 202 v |aB. PCC
Total Wi 6401 g By: JM Date:  06/04/2012 100 Main St. 11th Floor 13970 Victoria Street M |Coarse Grade 202 v |As. BLFill
Size Acc. Comb. Los Angeles, Ca. 90012 Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt. Ret.| (mm) | Wt Ret.| % Ret. | % Pass | % Pass P 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.1.C. NO.
87.5 (213) 620-2135 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 (213) 620-2316 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES ¥ LART. 211 ‘
37.5 % Run | Size Wt. %Ret.x(Wt.Cr./Tot.Wt.) = Prod. Unit Wt. 212
25 25 mm Wwtd. Organic Impurities 213
0 19 0 19 mm Avg. Soundness 214
32 12.5 32 0 100 12.5 mm % CP Relative Compaction 216 Dry Density
44 9.5 76 1 99 9.5 mm Ret. Sand Equivalent 217
292 4.75 368 6 94 4.75 mm No.d = Moisture Content 226
6033 6401 % CP=P/R Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE P MOISTURE p PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 94 TENT INDEX Durability Coarse 229 - Opt. Moist Content (%)
(9) |[236mm| 84 17 83 78 LL. Flat & Elongated ASTM D 4791 Laboratory Remarks:
1.18mm | 259 51 49 46 R-Value 301
503.0g| 600 um | 412 82 18 17 PL | Fine Agg Angularity AASHTO T 304
300 pum | 473 94 6 6 Mortar Strength 515
150 pm | 484 96 4 4 PL | pH (RC) 532
75 pm 489 97 3 3 Resistivity (RC) 532
MECH./HYDRO.| 'R Corr. | CR. Ms:‘;" o pH/ RESISTIVITY H [pH (CMP) 643 v
1hr. 5M Field | Lab, B |Resistivity (CMP) 643 v
24hr. 1M 8.20 Expansion Index UBC-29-2
SAND EQUIVALENT ikl H20 55 cc _ |Max. Dry Density/ ASTMDISS7
Sand R2 Avg. P (B) S.S. Dry Min. Resistivity 6000 Opt. Moist Content I
Clay R1 (A) Ov. Dry Based on 18 gauge CMP. SPECIFIC GRAVITY -
S.E. Value ABS. % | Estimated life: 52 yrs. OF SOILS N N
LART] Rov. | Wt |Wt Ret| %Ret. | % Loss (C) Wt. S. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) a I,
A B | 100 | 5000g App— -2 o SED. HT. RESULT Wt Pycnometer + H;0 (Wa) 2 o 5 N
CD| 500 | 5000g A-C | Wt Pycnometer + H20 + Soil (Wb) % o Z
No. of spheres = Wt. of spheres = SSD= _B _ FILM | ORGANIC Wo/(Wo+ Wa- Wh) ; ” e} -
DURABILITY INDEX B-C STRIPPING IMPURITIES Wo Spec. O |&
Dura-Coarse SedHt.= oD = A m Satisfactory Wa Grav. o N
Dura-Fine R2/R1= B-C IUnsatisfactory Wb [ W
% 07-AGG-SSD (RG/SD 7/93, Rev, HC 10/17/111)




XEGATE TESTS ~ S o S

SRL SOIL & AGGE }
X & i R - 5 .
- o 1120(C|5|6| 0|3 Si-|1 2171B
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
e e e e IDATE o e e DATE - e e
Sampled from: R - 12 - 029 ) By_  for RCV'D: 05/09/2012 OUT: 06/01/2012
) NUMBER OF 1 7ip bag By:  FAX
Material Source: D. OZOWARA CONTAINERS: ~ MAIL
Owner / Mfr.: SRL Materials Engineer NORMAL LT ;TS&?EDED: |_] 6110/2012 ° I;I;(P)IIE‘IFE
_Date Sampled: 3/14/12 - 5/2/12 R.E.: = Sam Sukiasian _ | . _ SOUTHERN REGIONAL _ TEST(S) REQUESTED N4 SAMPLE TYPE 4
GRADING ANALYSIS Address: LABORATORY M |Fine Grade 202 v |AB. PCC
Total Wi 311g By: JM Date:  05/21/2012 100 Main St. 11th Floor 13970 Victoria Street M |Coarse Grade 202 v |AS. BL.Fill
Size Acc. Comb. Los Angeles, Ca. 90012 Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt.Ret.| (mm) |Wt Ret.| % Ret. | % Pass | % Pass P ) M |Mech. Analysis 203 v |0G. Sub-Grade
Phone: (909) 350 9039 M |Plasticity Index 204 v |AC. Agg. SOIL v
Phone No.: % Crushed Particles 205 TL-101 S.I.C. NO.
87.5 (213) 620 - 2135 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 (213) 620 - 2316 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES P LAR.T. 211
375 %Run | Size | Wt %Ret.x(Wt.Cr./Tot. Wt.) = Prod. Unit Wt. 212
25 25 mm Wwtd. Organic Impurities 213
19 19 mm Avg. Soundness 214
12.5 12.5 mm % CP Relative Compaction 216 Dry Density
0 9.5 0 0 100 9.5 mm Ret. Sand Equivalent 217
4 4.75 4 1 99 4.75 mm| Nod= Moisture Content 226
307 311 : % CP =P/R Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE P MOISTURE p PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 99 R CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
(g) |236mm 1 1 99 98 : By Gr. Wet LL. 22 Flat & Elongated ASTM D 4791 Laboratory Remarks:
1.18 mm 3 3 97 96 Gr. Dry R-Value 301
115.0g| 600pum | 12 10 90 89 120 PL | 22 Fine Agg Angularity AASHTO T 304
300pm | 22 19 81 80 ITare Mortar Strength 515
150pm | 36 31 69 68 Net Dry PL | 0 pH RC) 532
75 pm 60 52 48 48 % H20 Resistivity (RC) 532
MECH./HYDRO.| R | Cor. | CR. MS:‘;“ oo pH / RESISTIVITY pH (CMP) 643
1hr. 5M 15.0 6.0 9.0 8% 8% Field | Lab. . Resistivity (CMP) 643
24hr. 1M 11.0 6.0 5.0 4% 4% Soil pH Expansion Index UBC-29-2
SAND EQUIVALENT e H20 Max. Dry Density/ ASTMDIS57
Sand R2 Avg. P (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 N
LART| Rev. | Wt |WtRet| %Ret | %Loss (C) Wt. S. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) s L
A B | 100 | 5000g  app=—~_- p SED. HT. RESULT Wt Pycnometer + H,O (Wa) Z e 5 -
C D | 500 | 5000g -C [ Wt Pycnometer + H20 + Soil (Wh) g o ;
No. of spheres = Wt. of spheres = SSD= _B _ FILM ORGANIC Wo / (Wo + Wa - Wh) ; (3] [¢] ~
DURABILITY INDEX p B-C STRIPPING IMPURITIES Wo Spec. O o
Dura-Coarse Sed.Ht.= oD = L Satisfactory Wa Grav. o -
Dura-Fine R2/R1= B-C IUnsatisfactory Wb w w |
& 07-AGG-SSD (RG/SD 7/93, Rev. HC 10/17/11)




-SRL SOIL & ACGREGATE TESTS st : . &7 -
‘ — - 1/2f0|c|5]|6]0]3 Is|-|2 2172B
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
O U . I - I R K5Y'Y v T oo DATE - oo oo
Sampled from: R - 12 - 029 By for RCV'D: 05/09/2012 OUT: 06/01/2012
. NUMBER OF 1 le bag By: FAX
Material Source: D. OZOWARA CONTAINERS: ~ MAILL
. . NORMAL PRIORITY
Ovwner / Mfr. : SRL Materials Engineer - DATE NEEDED: L] 6/10/2012 Po};ggﬁ
- Date Sampled: 3/14/12 - 5/2/12 R.E.: Sam Sukiasian __. .SOUTHERN REGIONAL TEST(S) REQUESTED N4 SAMPLE TYPE N4
GRADING ANALYSIS Address: LABORATORY M |Fine Grade 202 v'| AB. PCC
Total Wi 506 g By: JM Date:  05/21/2012 100 Main St. 11th Floor 13970 Victoria Street W |Coarse Grade 202 v |AS. Bk.Fill
Size Acc. Comb. Los Angeles, Ca. 90012 Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt.Ret.| (mm) |Wt Ret.| % Ret. | % Pass | % Pass P B [Mech. Analysis 203 v {0G. Sub-Grade
Phone: (909) 350 9039 Plasticity Index 204 A.C. Agg. SOIL v
Phone No.: % Crushed Particles 205 TL-101 S.1.C. NO.
87.5 (213) 620 - 2135 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207 -
62.5 (213) 620 - 2316 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES P LART. 211
37.5 %Run | Size Wt. %Ret.x(Wt.Cr./Tot.Wt.) = Prod. Unit Wt. 212
25 25 mm Wtd. Organic Impurities 213
19 19 mm Avg. Soundness 214
12.5 12.5 mm| % CP Relative Compaction 216 Dry Density
0 9.5 0 9.5 mm Ret. Sand Equivalent 217
1 4.75 1 0 100 4.75 mm No.4 = Moisture Content 226
505 506 % CP =P/R : Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE P MOISTURE p PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 100 R CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
(g) |236mm 2 2 98 98 LL. Flat & Elongated ASTM D 4791 Laboratory Remarks:
1.18 mm 15 13 87 87 R-Value 301
115.0g| 600pum | 47 41 59 59 PL. | Fine Agg Angularity AASHTO T 304
300 pm 76 66 34 34 Mortar Strength 515
150pum | 93 81 19 19 PL | PH (RC) 532
75 um 102 89 11 11 Resistivity (RC) 532
_[MECH./HYDRO.| R | Cor. | CR. | '" oomb pH / RESISTIVITY pH (CMP) 643
1hr. 5M 10.0 6.0 4.0 3% 3% Field | Lab. Resistivity (CMP) 643
24hr, 1M 8.0 6.0 2.0 2% 2% Soil pH Expansion Index UBC-29-2
SAND EQUIVALENT vl H20 Max. Dry Density/ ASTMAD1557
Sand R2 Avg. P (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. %I Estimated life: OF SOILS N N
LART] Rev. | Wt |WtRet| %Ret. | %Loss (C) Wt. S. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) 8 .
A B | 100 | 5000g App=—D - SED. HT. RESULT Wt Pycnometer + H,0 (Wa) Z (o 5 -
Cc D | 500 | 5000g A-C | Wt Pycnometer + H20 + Soil (Wb) g o Z
No. of spheres = Wt. of spheres = SSD = _B _ FILM ORGANIC Wo / (Wo + Wa - Whb) ; (3] o ~
DURABILITY INDEX B-C STRIPPING IMPURITIES Wo Spec. 0 |=
Dura-Coarse Sed.Ht.= oD = A m Satisfactory Wa Grav. o N
Dura-Fine R2/R1= B-C lUnsatisfactcry Wb w w
% 07-AGG-SSD (RG/SD 7/83, Rev. HC 10/17/11)




SRL-SOIL & AGGREGATE TESTS ™~ o N

- g i 1/2ffo|C{5(6|0|3 S|-14 2173B
Sample of: Soil " SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
e e e e e e e o e o DATE . DATE
Sampled from: R - 12 - 029 By_  for RCV'D: 05/09/2012 OUT: 06/01/2012
. NUMBER OF 1 le bag By: FAX
Material Source: D. OZOWARA CONTAINERS: ,‘/ MAIL
. . RMAL PRIORITY
Owner / Mfr.: SRL Materials Engineer No L] D ATE NEEDED: ] 6/10/2012 gk;fgll;:
Date Sampled: 3/14/12 - 5/2/12 R.E.: Sam Sukiasian ____SOUTHERN REGIONAL TEST(S) REQUESTED N4 SAMPLE TYPE N4
GRADING ANALYSIS Address: LABORATORY M {Fine Grade 202 v/ | AB. PCC
Total Wi 557 g By: JM Date;  05/22/2012 100 Main St. 11th Floor 13970 Victoria Street B [Coarse Grade 202 v | AS. BLk.Fill
Size Acc. Comb. Los Angeles, Ca. 90012 Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt. Ret.| (mm) | Wt Ret.| % Ret. | % Pass | % Pass } M |Mech. Analysis 203 v'|0.G. Sub-Grade
Phone: (909) 350 9039 W |Plasticity Index 204 v | AC. Agg. SOIL v
Phone No.: % Crushed Particles 205 TL-101 S.I.C.NO.
87.5 (213) 620 - 2135 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 _ (213) 620 - 2316 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES P LAR.T. 211
375 %Run | Size Wt. %Ret.x(Wt.Cr./Tot.Wt.) = Prod. Unit Wt. 212
25 25 mm Wwtd. Organic Impurities 213
19 19 mm Avg. Soundness 214
12.5 12.5 mm| % CP Relative Compaction 216 Dry Density
0 9.5 0 0 100 9.5 mm Ret. Sand Equivalent 217
8 4.75 8 1 99 4.75 mm No.4 = Moisture Content 226
549 557 . % CP=P/R . [Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE p MOISTURE P PLASTICITY - |Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 | 99 INDEX Durability Coarse 229 Opt. Moist Content (%)
(g) |236mm 2 2 98 97 LL. 21 Flat & Elongated ASTM D 4791 Laboratory Remarks:
1.18 mm 4 3 97 96 R-Value 301
115.0g| 600pm | 11 10 90 89 PL | 21 Fine Agg Angularity AASHTO T 304
300 pm 27 23 77 76 Mortar Strength 515
150 pm | 54 47 53 52 PL | 0 pH (RC) 532
75 pm 77 67 33 33 Resistivity (RC) 532
MECH./HYDRO.| R Corr. | CR. MS:‘S“‘ oo pH/RESISTIVITY pH (CMP) 643
1hr. 5M 17.0 6.0 11.0 | 10% 10% Field | Lab. Resistivity (CMP) 643
24hr. 1M 13.0 6.0 7.0 6% 6% Soil pH Expansion Index UBC-29-2
SAND EQUIVALENT e H20 Max. Dry Density/ ASTMDISS7
Sand R2 Avg. P (B) S.S. Dry Min. Resistivity Opt. Moist Content I
Clay R1 (A) Ov. Dry Based on 18 gauge CMP. SPECIFIC GRAVITY -
S.E. Value ABS. % l Estimated life: OF SOILS N N
LART| Rev. | Wt |Wt Ret| %Ret | %Loss (C) Wt. S. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) 8 I
A B | 100 | 5000g App——2_ = SED. HT. RESULT Wt Pycnometer + H,0 (Wa) 2 e c -
c D | 500 | 5000g A-C | Wt Pycnometer + H20 -+ Soil (Wb) g o w
No. of spheres = Wt. of spheres = Ssp=_B_ = FILM ORGANIC Wo / (Wo + Wa - Wb) ‘; o % ~
DURABILITY INDEX p -C STRIPPING IMPURITIES Wo Spec. O |o
Dura-Coarse Sed Ht= oD = A Satisfactory Wa Grav. o w
Dura-Fine R2/R1 = B-C IUnsatisfactory Wb [ w
% 07-AGG-SSD (RG/SD 7/93, Rev. HC 10/17/11)




SRL SOIL & AGGREGATE TESTS

- 1]2]olc|s]e]o]s3 [Blul 1]k 2213B
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
. ) JDATE ) i DATE
Sampled from: R-12-030 By  for RCVD: 05/31/2012 OUT: 06/08/2012
. NUMBER OF 1 Bag By: FAX
Material Source: D. OZOWARA CONTAINERS: ‘/ MAIL
. X NORMAL PRIORITY
Ovner / Mir: - SRL Materials Engincer L— DATE NEEDED: L——J 6/16/2012 POPTI?{;:E
Date Sampled: R.E.: Sam Sukiasian SOUTHERN REGIONAL | TEST(S) REQUESTED Vi SAMPLE TYPE 7
GRADING ANALYSIS Address: LABORATORY M |Fine Grade 202 |[vfaB. | fpcc |
Total W1 6884 g By: JM Date:  06/05/2012 100 Main St. 11th Floor 13970 Victoria Street M |Coarse Grade 202 v/ | AS. BKFill
Size Acc. Comb. Los Angeles, Ca. 90012 Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt. Ret.| (mm) |Wt Ret.| % Ret. | % Pass | % Pass P Mech. Analysis 203 0.G. Sub-Grade
Phone: (909) 350 9039 Plasticity Index 204 AC. Agg. SOIL v
Phone No.: % Crushed Particles 205 TL-101 S.I.C. NO.
87.5 (213) 620-2135 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 (213) 620-2316 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES P L.ART. 211
37.5 % Run | Size Wt. %Ret.x(Wt.Cr./Tot.Wt.) = Prod. Unit Wt. 212
0 25 0 0 100 25 mm ' Witd. Organic Impurities 213
53 19 53 1 99 19 mm Avg. Soundness 214
117 12.5 170 2 98 12.5 mm| % CP Relative Compaction 216 Dry Density
118 9.5 288 4 96 9.5 mm Ret. Sand Equivalent 217
369 4.75 657 10 90 4.75 mm No.4 = Moisture Content 226 -
6227 6884 % CP=P/R Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE P MOISTURE p PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 90 R CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
(g) |[236mm| 36 7 93 84 Gr. Wet L.L. Flat & Elongated ASTM D 4791 Laboratory Remarks:
1.18mm | 107 21 79 71 Gr. Dry R-Value 301
501.0g| 600 um | 228 46 54 49 H20 P.L. | Fine Agg Angularity AASHTO T 304
300 pm | 373 74 26 23 Tare - Mortar Strength 515
150 pm | 448 89 11 10 Net Dry PL | pH RC) 532
75 pm 470 94 6 5 % H20 Resistivity (RC) 532
MECH./HYDRO.| R | Com. | CR. | Maln | Comb pH/ RESISTIVITY W |pH (CMP) 643 v
1hr. 5M Field Lab. B |Resistivity (CMP) 643 v
24hr. M : e Soil pH 8.11 Expansion Index UBC-29-2
SAND EQUIVALENT MIN. oo ot H20 40 cc Max. Dry Density/ ASTMADISS7
Sand R2 Avg. 1Y eNl (B) S.S. Dry Min. Resistivity 3900 Opt. Moist Content I
Clay R1 (A) Ov. Dry Based on 18 gauge CMP. SPECIFIC GRAVITY -
S.E. Value . ABS. %[ Estimated life: 44 vyrs. OF SOILS N N
L.A.RT.| Rev. Wt. | Wt Ret.| % Ret. | % Loss |24 (C) Wt. S. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) 8 '
A B | 100 | 5000g App=—2_ = SED. HT. RESULT Wt Pycnometer + H,O (Wa) Z e c N
CD 500 5000g -C | Wt Pycnometer + H20 + Soil (Wb) g (o) ;
No. of spheres = Wt. of spheres = SSD= _B _ FILM ORGANIC Wo / (Wo+ Wa - Wb) 2 3 o -
DURABILITY INDEX -C STRIPPING IMPURITIES Wo Spec. S &
Dura-Coarse Sed.Ht= op=-2__ Satisfactory Wa Grav. o w
Dura-Fine R2/R1= B-C IUnsatisfactory Wb w w
% 07-AGG-SSD (RG/SD 7/83, Rev. HC 10/17/11)




- SRL'SOIL & A o - el C -
- 1]2]o/c|s]6] 03 s|-|1 2174B"
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
B R - o e fDATE e o oo e e WDATB e |
Sampled from: R - 12 - 030 By for RCV'D: 05/09/2012 QUT: 06/01/2012
. NUMBER OF 1 Zip bag By: FAX
Material Source: D. OZOWARA CONTAINERS: — MAIL
NORMAL PRIORITY
Ovwner / Mir.: SRL Materials Engineer — DATE NEEDED: L] 6/10/2012 g?ggf;
B Date Sampled: 3/14/12 - 5/2/12 R.E: Sam Sukiasian ~_ SOUTHERN REGIONAL TEST(S) REQUESTED N4 SAMPLE TYPE v 1
. GRADING ANALYSIS Address: LABORATORY B |Fine Grade 202 v |aB. PCC
Total Wi 401 g By: JM Date;  05/22/2012 100 Main St. 11th Floor 13970 Victoria Street M |Coarse Grade 202 v |As. Bk.Fill
Size Acc. Comb. Los Angeles, Ca. 30012 Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt. Ret.| (mm) |Wt Ret.| %Ret. | % Pass | % Pass P l |Mech. Analysis 203 v {0.G. Sub-Grade
Phone: (909) 350 9039 Plasticity Index 204 AC. Agg. SOIL v
Phone No.: % Crushed Particles 205 TL-101 S.I.C. NO.
87.5 (213) 620 - 2135 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 (213) 620 - 2316 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES P LART. - 211
375 %Run | Size Wt. YeRet.x(Wt.Cr./Tot.Wt.) = Prod. Unit Wt. 212
25 25 mm Wwtd. Organic Impurities 213
0 19 0 0 100 19 mm Avg. Soundness 214
9 12.5 9 2 98 12.5 mm % CP Relative Compaction 216 Dry Density
17 9.5 26 6 94 9.5 mm Ret. Sand Equivalent 217
23 475 49 12 88 4.75 mm No.4= Moisture Content 226
352 401 % CP =P/R Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE p MOISTURE p PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 88 R CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
(9) |236mm 7 6 94 83 Gr. Wet LL. Flat & Elongated ASTM D 4791 Laboratory Remarks:
1.18 mm 27 23 77 68 Gr. Dry R-Value 301
115.0g| 600pum | 54 47 53 47 H20 PL. | Fine Agg Angularity AASHTO T 304
300 pm 82 71 29 26 Tare Mortar Strength 515
150pm | 97 84 16 14 Net Dry PL | pH (RC) 532
75 pm 104 90 10 9 % H20 Resistivity (RC) 532
MECH./HYDRO.| R Cor. | CR. MS:‘;‘“ oo pH / RESISTIVITY pH (CMP) 643
1hr. 5M 10.0 6.0 4.0 3% 3% Field Lab. Resistivity (CMP) 643
24hr. 1M 8.0 6.0 2.0 2% 2% -] Soil pH Expansion Index UBC-29-2
SAND EQUIVALENT MIN. o H20 Max. Dry Density/ ASTM-DIS57
Sand R2 ’ Avg. ] g XeAE (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. % | Estimated life: OF SOILS [ N
LART| Rov. | Wt |Wt Ret| %Ret | % Loss (C) Wt. S. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) 8 L
A B | 100 | 5000g App = -2 = h SED. HT. RESULT Wt Pycnometer + H,0 (W) zZ o c -
CcD 500 5000g A-C | Wt Pycnometer + H20 + Soil (Wb) (;; (9] ;
No. of spheres = Wt. of spheres = sSpD=—B_ FILM ORGANIC Wo/ (Wo+ Wa - Wb) ; o (@] ~
DURABILITY INDEX m B-C STRIPPING IMPURITIES Wo Spec. O |lo
Dura-Coarse Sed.Ht.= oD = A m Satisfactory Wa Grav. =} S
Dura-Fine R2/R1 = B-C IUnsatisfactory Wb __ | (3]
% 07-AGG-SSD (RG/SD 7/93, Rev. HC 10/17/11)




.”SRL SOIL & AGGREGATZ TESTS = e e

el &
1/2fo0|c|5/6| 0|3 's|-|3 21758
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
B U PO e e e e e e W DATE L it aeiee e, JGDATE L PR
Sampled from: R - 12-030 By ~ for RCV'D: 05/09/2012 OUT: 06/01/2012
. NUMBER OF 1 le bag By: FAX
Material Source: D. OZOWARA CONTAINERS: S MALL
Owner / Mir.: SRL Materials Engineer NORMAL | | ‘;ilq?rf‘;TE"EDED: ] 61012012 PO};EI;E
o Date Sampled: 3/14/12 - 5/2/12 RE.: _Sam Sukiasian _SOUTHERN REGIONAL TEST(S) REQUESTED Vi SAMPLE TYPE VA
GRADING ANALYSIS Address: LABORATORY Fine Grade 202 AB. PCC
{ Total W1 592 g By: JM Date:  05/22/2012 100 Main St. 11th Floor 13970 Victoria Street M |Coarse Grade 202 v |AS. BKk.Fill
; Size Acc. Comb. Los Angeles, Ca. 90012 Fontana, CA 92336 Filler Material 202 EMB. MISC.
‘ Wt.Ret.| (mm) | Wt Ret.| % Ret. | % Pass | % Pass P Mech. Analysis 203 0.G. Sub-Grade
Phone: (909) 350 9039 M [Plagticity Index 204 v |AC. Age. SOIL v
Phone No.: % Crushed Particles 205 TL-101 S.1.C. NO.
87.5 . (213) 620 - 2135 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 (213) 620 - 2316 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES P LART. 211
375 % Run | Size Wt. %Ret.x(Wt.Cr./Tot.Wt.) = Prod. Unit Wt. 212
25 25 mm Wtd. Organic Impurities 213
19 19 mm Avg. Soundness 214
0 12.5 0 12.5 mm % CP Relative Compaction 216 Dry Density
2 9.5 2 0 100 9.5 mm Ret. Sand Equivalent 217
1 4.75 3 1 99 4,75 mm No4= Moisture Content 226
- 589 592 % CP =P/R Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE : MOISTURE : PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 99 R CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
(g) | 2.36mm S 3) LL. 20 Flat & Elongated ASTM D 4791 Laboratory Remarks:
1.18 mm R-Value 301
0g | 600pum PL. | 19 Fine Agg Angularity AASHTO T 304
300 um Mortar Strength 515
150 pm PL | 1 PH (RC) 532
75 um Resistivity (RC) 532
MECH./HYDRO.| R | Com | CR. | Ml | o pH / RESISTIVITY pH (CMP) 643
1hr. 5M Field | Lab. Resistivity (CMP) 643
24hr. 1M e 2] Soil pH ’ Expansion Index UBC-29-2
SAND EQUIVALENT MIN. iy H20 Max. Dry Density/ ASTM-DI557
Sand R2 Ave. [ES3XoMMl (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. %| Estimated life: OF SOILS N N
L.A.RT,| Rev. Wt. | Wt. Ret.| % Ret. | % Loss [RZIR) (C) Wt. S. in H20 CLEANNESS VYALUE ‘Wt Oven Dry Soil (Wo) 8 '
A B | 100 | 5000g App——2_ = SED. HT. RESULT Wt Pycnometer + H,0 (Wa) Z lo 5 -
C D | 50 | 5000g -C | Wt Pycnometer + H20 + Soil (Wh) g o Z
No. of spheres = Wt. of spheres = SSD = _B _ FILM ORGANIC Wo / (Wo+ Wa - Wb) ; (3] o ~
DURABILITY INDEX p B-C STRIPPING IMPURITIES Wo Spec. O o
Dura-Coarse Sed.Ht= oD = A “ Satisfactory Wa Grav. ) 3
Dura-Fine R2/R1 = B-C IUnsatisfactory Wh X w
T 07-AGG-SSD (RG/SD 7/93, Rev, HC 1017111)




* SRE; SOIL &AGGREGATE TESTS  _s"

px

o s N s
1/2|lojc|5/6| 0|3 Blu|l|k 2214B
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB.NO.
DATE L DATE
Sampled from: R-12-032 By for RCV'D: 05/31/2012 OUT: 06/08/2012
‘ NUMBER OF 1 Bag By:  FAX
Material Source: D. OZOWARA CONTAINERS: — MAIL
Owner / Mfr.: SRL Materials Engineer rowa L PDl:\I'?;;\ITE\;DED; L] 6/16/2012 1;1;31;;
Date Sampled: R.E.: Sam Sukiasian SOUTHERN REGIONAL TEST(S) REQUESTED v SAMPLE TYPE v
GRADING ANALYSIS Address: " 'LABORATORY | M |Fine Grade 202 v | AB. PCC
Total Wi 6077g By: JM Date:  06/05/2012 100 Main St. 11th Floor 13970 Victoria Street M |Coarse Grade 202 v |AS. BL.Fill
Size Acc. Comb. Los Angeles, Ca. 90012 Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt. Ret.| (mm) | Wt Ret.| % Ret. | % Pass | % Pass P Mech. Analysis 203 0.G. Sub-Grade
Phone: (909) 350 9039 Plasticity Index 204 AC. Agg. SOIL v
Phone No.: % Crushed Particles 205 TL-101 S.I.C. NO.
87.5 (213) 620-2135 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 (213) 620-2316 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES P LART. 211
0 375 0 0 100 % Run | Size Wwt. %Ret.x(Wt.Cr./Tot.Wt.) = Prod. Unit Wt. 212
181 25 181 3 97 25 mm Witd. Organic Impurities 213
25 19 206 3 97 19 mm Avg. Soundness 214
137 12.5 343 6 94 12.5 mm % CP Relative Compaction 216 Dry Density
76 9.5 419 7 93 9.5 mm Ret. Sand Equivalent 217
263 4.75 682 11 89 4.75 mm No4 = Moisture Content 226
5395 6077 % CP =P/R Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE P MOISTURE P PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 89 R CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
(g9) |236mm| 21 4 96 85 Gr. Wet L.L. Flat & Elongated ASTM D 4791 Laboratory Remarks:
1.18 mm 57 11 89 79 Gr. Dry R-Value 301 Min. Resistivity is
504.0g| 600 um 127 25 75 67 H20 P.L. | Fine Agg Angularity AASHTO T 304 less than 1000Q-cm
300pm | 242 48 52 46 Tare Mortar Strength 515
150pm | 341 | 68 32 28 Net Dry PL | pH (RC) 532
75 um 402 80 20 18 % H20 Resistivity (RC) 532
MECH./HYDRO.| R | Comr. | CR. MS:;IL oo pH / RESISTIVITY W pH (CMP) 643 v
lhr, 5M Field | Lab. M |Resistivity (CMP) 643 v
24hr, 1M M Soil pH 7.37 Expansion Index UBC-29-2
SAND EQUIVALENT Pt H20 15 cc Max. Dry Density/ ASTM-DISS7
Sand R2 Avg. p (B) S.S. Dry Min. Resistivity 660 Opt. Moist Content I
Clay R1 (A) Ov. Dry Based on 18 gauge CMP. SPECIFIC GRAVITY -
S.E. Value ABS. %] Estimated life: OF SOILS N
LART] Rov. | Wt |WtRet| % Ret. | % Loss (C) Wt. S. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) 8 I
A B | 100 | 5000g App——A_ o SED. HT. RESULT Wt Pycnometer + H,0 (Wa) Z o 5 )
cD| 500 {5000 -C ] Wt Pycnometer + H20 + Soil (Wb) g o Z
No. of spheres = Wt. of spheres = SSp=—5_ = FILM ORGANIC Wo/(Wo + Wa - Wb) ; o o Y
DURABILITY INDEX p B-C STRIPPING IMPURITIES Wo Spec. O o
Dura-Coarse Sed Ht.= oD = A m Satisfactory Wa Grav. =) £
Dura-Fine R2/R1 = B-C Unsatisfactory Wb w [us]
% 07-AGG-SSD (RG/SD 7/93, Rev. HC 10/17/11)




Results sentto: SAM SUKIASIAN
Division of Engineering Services
Materials Engineering and Testing Services

Corrosion and Structural Concrete Field Investigation Branck
Report Date: 6/26/2012

TEST SUMMARY REPORT - SOIL Reported by Michael Mifkovic
EA 12-0C5601
EFIS: 1200000078 Bridge #:
Dist/Co/Rte/PM: 12/ ORA /91//7.9-9.5 PM Bridge Name:
DEPTH MINIMUM CHLORIDE  SULFATE

CORROSION FIELD (FT) RESISTIVITY' CONTENT>  CONTENT®  SAMPLE IS SAMPLE

LAB # TL101# BORE # SAMPLE #  START END (ohm-cm) pH' (ppm) (ppm)  LOCATION  CORROSIVE?
CR20120288 (C080020 R-12-032 0 5 660 7.37 86 354 NO

This site is corrosive to foundation elements(see note below for MSE wall backfill).

Controlling corrosion parameters are as follows:

* Sulfate concentration is 2000 ppm or
greater

Note: For MSE wall structure backfill material, minimum resistivity must be 2000 ohm-cm or greater, pH must be between
5.5 and 10.0, chloride content must not be greater than 250 ppm, and sulfate content must not be greater than 500 ppm.

'CTM 643, 2CTM 422, *CTM 417
6/26/2012



" SRL S@TL & AGGREGATE TEST
= 1]2[o|c|s|6| 0|3 s|-]2] | ] | 217eB
Sample of: Soil SRL Lab. Stamp : CONTRACT NO. SAMPLE NO. LAB. NO.
e | e i e e e e e - S U OO 1 5 7-% 1 - O S SRS b 7. | - S P
Sampled from: R - 12 - 032 By for RCV'D: 05/09/2012 QUT: 06/01/2012
. NUMBER OF 1 Zip bag By: FAX
Material Source: D. OZOWARA CONTAINERS: ~ MAILL
. . NORMAL PRIORITY
Owner / Mifr.: SRL Materials Engineer |— DA"I:')E NEEDED: I—I 6/10/2012 lc))};ggi
. Date Sampled: 3/14/12 - 5/2/12 RE.: _Sam Sukiasian __ SOUTHERN REGIONAL TEST(S) REQUESTED N SAMPLE TYPE V2
GRADING ANALYSIS Address: LABORATORY M |Fine Grade 202 v |AB. PCC
Total Wi 211g By: JM Date:  05/22/2012 100 Main St. 11th Floor 13970 Victoria Street M |Coarse Grade 202 v | AS. BKk.Fill
Size Acc. Comb. Los Angeles, Ca. 90012 Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt. Ret.| (mm) |Wt Ret.| % Ret. | % Pass | % Pass P M |Mech. Analysis 203 v | 0G. Sub-Grade
Phone: (909) 350 9039 Plasticity Index 204 AC. Agg. SOIL v
-} Phone No.: % Crushed Particles 205 TL-101 S.1.C. NO.
87.5 (213) 620 - 2135 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax, No.: SpG. Fine (SSD) 207
62.5 (213) 620 - 2316 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES p LART. 211
37.5 % Run | Size Wt. %Ret.x(Wt.Cr./Tot.Wt.) = Prod. Unit Wt. 212
25 25 mm Wtd. Organic Impurities 213
19 : 19 mm Avg. Soundness 214
0 12.5 0 0 100 12.5 mm % CP Relative Compaction 216 Dry Density
3 9.5 3 1 99 9.5 mm Ret. Sand Equivalent 217
1 4.75 4 2 98 4.75 mm| No.4 = Moisture Content 226
207 211 % CP =P/R Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE p MOISTURE P PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 98 R CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
(g) |236mm 2 2 98 96 Gr. Wet LL. Flat & Elongated ASTM D 4791 Laboratory Remarks:
1.18 mm 9 8 92 90 Gr. Dry R-Value 301
115.0g| 600 um 25 22 78 76 H20 P.L. I Fine Agg Angularity AASHTO T 304
300 pm 48 42 58 57 Tare Mortar Strength 515
150pm | 73 63 37 36 Net Dry PL | pH (RC) 532
75 pm 88 77 23 23 % H20 Resistivity (RC) 532
MECH./HYDRO.| R | Com. | CR. | ' pH / RESISTIVITY pH (CMP) 643
1hr. 5M 15.0 6.0 9.0 8% Field Lab. Resistivity (CMP) 643
24hr. 1M 10.0 6.0 4.0 3% Soil pH Expansion Index UBC-29-2
SAND EQUIVALENT bl H20 Max. Dry Density/ ASTMDLSST
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. %I Estimated life: OF SOILS N N
LART] Rov. | Wt |Wt Ret| %Ret. | % Loss (C) W, S. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) 8 I
A B | 100 | 5000g App =2 = SED. HT. RESULT Wt Pycnometer + H,0 (Wa) Z e Iy -
C D | 500 | 5000g A-C | Wt Pycnometer + H20 + Soil (Whb) g o w
No. of spheres = Wt. of spheres = SSD = _B __ FILM ORGANIC Wo /(Wo + Wa - Wb) 2 ] % ~
DURABILITY INDEX B-C STRIPPING IMPURITIES Wo Spec. S [&
Dura-Coarse Sed Ht.= oD = A Satisfactory Wa Grav. <) o
Dura-Fine R2/R1 = B-C IUnsatisfactory Wb w w
£ 07-AGG-SSD (RG/SD 7/93, Rev. HC 10/17/11)




SRL S&

S

— 1|2[lo|c|5|6]0]3 s|-l4 21778
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
o e e et e e+ e e — - . S — o e e ADATE.. . . ... . .. . . e e DATE i e
Sampled from: R - 12 - 032 By  for RCV'D: 05/09/2012 QUT: 06/01/2012
) NUMBER OF 1 zip bag By:  FAX
Material Source: D. OZOWARA CONTAINERS: — MAIL
Owner / Mfr.: SRL Materials Engineer NoRMAL | | g T?S;;DED: ] 6/10/2012 gi?IEN;E
|__Date Sampled: 3/14/12 - 5/2/12 RE.: _Sam Sukiasian ~ SOUTHERN REGIONAL TEST(S) REQUESTED 7 SAMPLE TYPE <
GRADING ANALYSIS Address: LABORATORY B |Fine Grade 202 v | AB. PCC
Total Wi 306 g By: JM Date:  05/22/2012 100 Main St. 11th Floor 13970 Victoria Street M |Coarse Grade 202 v | AS. BLk.Fill
Size Acc. Comb. Los Angeles, Ca. 90012 Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt. Ret.] (mm) |Wt Ret.| % Ret. | % Pass | % Pass P B (Mech. Analysis 203 v {oa. Sub-Grade
Phone: (909) 350 9039 Plasticity Index 204 AC. Agg. SOIL v
Phone No.: % Crushed Particles 205 TL-101 S.IC. NO.
87.5 (213) 620 - 2135 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 (213) 620 - 2316 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES LART. 211
375 %Run | Size Wit. %Ret.x(Wt.Cr./Tot. Wt.) = Prod. Unit Wt. 212
0 25 0 0 100 25 mm Wwtd. Organic Impurities 213
16 19 16 5 95 19 mm Avg, Soundness 214
13 12.5 29 9 91 12.5 mm % CP Relative Compaction 216 Dry Density
8 9.5 37 12 88 9.5 mm Ret. Sand Equivalent 217
37 4.75 74 24 76 4.75 mm| No4= Moisture Content 226
232 306 % CP =P/R Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE p MOISTURE P PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 76 CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
(g) | 2.36mm 19 17 83 63 Gr. Wet L.L. Flat & Elongated ASTM D 4791 Laboratory Remarks:
1.18 mm 45 39 61 46 Gr. Dry R-Value 301
115.0 g| 600 pm 73 63 37 28 {20 P.L. I Fine Agg Angularity AASHTO T 304
300 pm 91 79 21 16 Tare Mortar Strength 515
150 pm | 101 88 12 9 Net Dry PL | PH (RO) 532
75 pm 105 91 9 7 % H20 Resistivity (RC) 532
MECH./HYDRO.| R | Com. | CR. | M» | Comd pH / RESISTIVITY PH (CMP) 643
1hr. 5M 10.0 6.0 4.0 3% 2% Field Lab. Resistivity (CMP) 643
24hr. 1M 8.0 6.0 2.0 2% 2% Soil pH Expansion Index UBC-29-2
SAND EQUIVALENT MIN. puitsovieroe H20 Max. Dry Density/ ASTMDISS?
Sand R2 Avg. iy oM (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. %I Estimated life: OF SOILS N N
L.A.RT| Rev. Wt. [ Wt Ret.| %Ret. | % Loss B2 (C) Wt. S. in H20| CLEANNESS VALUE ‘Wt Oven Dry Soil (Wo) 8 1
A B 100 5000g App = A NL SED. HT. RESULT Wt Pycnometer + H,0 (Wa) 3 o o -
c D | 500 | 5000g A-C | Wt Pyenometer + H20 + Soil (Wb) % o °Z°
No. of spheres = Wt. of spheres = Ssp=-_B_ = FILM ORGANIC Wo / (Wo + Wa - Wh) ; 3 (@] ~
DURABILITY INDEX p B-C STRIPPING IMPURITIES Wo Spec. O |o
Dura-Coarse Sed Ht.= OD=_"_ - m Satisfactory Wa Grav. =) ~
Dura-Fine R2/R1 = B-C IUnsatisfactory Wb w w
& 07-AGG-SSD (RG/SD 7/93, Rev. HC 1017/11)




SBL SOIL & AGGREGATE TESTS -

1]2]o]c|s]|6] 03] s|-|5 2178B
Sample of: Soil . SRL Lab. Stamp CONTRACT NO. Il SAMPLE NO. LAB. NO.
e e e e e e e e e S e e e i e L \BATE L ... . DATE
Sampled from: R - 12 -032 By for RCVD: 05/09/2012 OUT: 06/01/2012
. NUMBER OF 1 le bag By: FAX
Material Source: D. OZOWARA | CONTAINERS: = MAIL
Owner / Mfr.: SRL Materials Engineer NoRMAL || ;T:S‘ITEYEDED: ] 61012012 gl;gglli
Date Sampled: 3/14/12 - 5/2/12 R.E.: Sam Sukiasian ~_SOUTHERN REGIONAL TEST(S) REQUESTED N4 SAMPLE TYPE N4
GRADING ANALYSIS Address: LABORATORY B |Fine Grade 202 v | AB. PCC
Total Wi 401g By: JM Date:  05/22/2012 100 Main St. 11th Floor 13970 Victoria Street B |Coarse Grade 202 v |AsS. Bk.Fill
Size Acc. Comb. Los Angeles, Ca. 90012 Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt.Ret.] (mm) | Wt Ret.| % Ret. | % Pass | % Pass P M |Mech. Analysis 203 v |oG. Sub-Grade
Phone: (909) 350 9039 Plasticity Index 204 AC. Agg. SOIL v
Phone No.: % Crushed Particles 205 TL-101 S.I1.C. NO.
87.5 (213) 620 - 2135 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 (213) 620 - 2316 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES P LART. 211
375 % Run | Size Wt. %Ret.x(Wt.Cr./Tot.Wt.) = Prod. Unit Wt. 212
0 25 0 0 100 25 mm Wwtd. Organic Impurities 213
32 19 32 8 92 19 mm Avg. Soundness 214
21 12.5 53 13 87 12.5 mm % CP Relative Compaction 216 Dry Density
2 9.5 55 14 86 9.5 mm Ret. Sand Equivalent 217
23 475 78 19 81 4.75 mm No4= Moisture Content 226
323 401 . . % CP=PR. | . ) Cleaness Value 227
FINE GRADE / MECHANICAL ANALYSIS R-VALUE p MOISTURE P PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 81 R CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
(9) | 2.36 mm 9 8 92 75 NE:(SS] Gr. Wet LL. Flat & Elongated ASTM D 4791 Laboratory Remarks:
1.18mm | 33 29 71 58 |Gr. Dry R-Value 301
115.0g{ 600 pm | 63 55 45 36 H20 PL | Fine Agg Angularity AASHTO T 304
300 um 87 76 24 19 Tare Mortar Strength 515
150 pm | 99 86 14 11 Net Dry PL | pH (RC) 532
75 um 105 91 9 7 % H20 Resistivity (RC) 532
MECH./HYDRO.| R | Com. | CR | M | Comb pH/ RESISTIVITY pH (CMP) 643
1hr. SM 10.0 6.0 4.0 3% 2% Field | Lab. Resistivity (CMP) 643
24hr. 1M 8.0 6.0 2.0 2% 2% e 3] Soil pH Expansion Index UBC-29-2
SAND EQUIVALENT pivivkdovp H20 Max. Dry Density/ ASTM-D1557
Sand R2 Avg. p (B) S.S. Dry Min. Resistivity Opt. Moist Content |
Clay Rl (A) Ov. Dry Based on 18 gauge CMP. SPECIFIC GRAVITY -
S.E. Value ABS. %I Estimated life: OF SOILS N N
L.ART)| Rev. Wt. | Wt. Ret.| % Ret. | % Loss 2%} (C) Wt. S. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) 8 1
A B | 100 | 5000g App——2_ = SED. HT. RESULT Wt Pycnometer + H,O (Wa) Z o 5 -
CD| 500 | 5000g A-C | Wt Pycnometer + H20 + Soil (Wb) g o z
No. of spheres = Wt. of spheres = SSD = _B__ FILM ORGANIC Wo / (Wo + Wa - Wb) 2 3 (@) ~
DURABILITY INDEX p B-C STRIPPING IMPURITIES Wo Spec. O |&»
Dura-Coarse Sed. Ht.= op=_2__ Satisfactory Wa Grav. o ()
Dura-Fine R2/R1 = B-C IUnsatisfactory Wb w w
% 07-AGG-SSD (RG/SD 7/93, Rev. HC 10/17/11)




- SRL S®IL & AGGREGATE TESTS* L 5
‘ ' 1]2]lo/c|5|6]| 03 s|-ls| | | [ 21798
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
- e e+ e e e e e e e e+ e e - UT — - e e aeee e ADATE ... i i i ... DATE e e e e ]
Sampled from: R - 12 - 032 By for RCV'D: 05/09/2012 QUT: 06/01/2012
. NUMBER OF 1 le bag By: FAX
Material Source: D. OZOWARA CONTAINERS: — MAIL
PRIORI
Owner / Mfr.: SRL Materials Engineer NorvAL [ | DA’?E r\’Irl;SDED; ] 6/10/2012 Ic’)I;gI]::IlE{
Date Sampled: 3/14/12 - 5/2/12 RE.: _Sam Sukiasian  SOUTHERN REGIONAL TEST(S) REQUESTED 7 SAMPLE TYPE N
GRADING ANALYSIS Address: LABORATORY M |Fine Grade 202 v'|AB. PCC
Total Wi 492 g By: JM Date:  05/23/2012 100 Main St. 11th Floor 13970 Victoria Street B |Coarse Grade 202 v |AS. BKk.Fill
Size Acc. Comb. Los Angeles, Ca. 90012 Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt. Ret.| (mm) |Wt Ret.| % Ret. | % Pass | % Pass P W {Mech. Analysis 203 v ]0G. Sub-Grade
Phone: (909) 350 9039 Plasticity Index 204 AC. Agg. SOIL v
Phone No.: % Crushed Particles 205 TL-101 S.I.C. NO.
87.5 (21 3) 620 - 2135 Fax: (909) 829 6294 SpG, Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 (213) 620 - 2316 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES P LAR.T. 211
37.5 % Run | Size Wt. Y%Ret.x(Wt.Cr./Tot.Wt.) = Prod. " |Unit Wt. 212
25 25 mm Wwtd. Organic Impurities 213
19 19 mm Avg. Soundness 214
0 125 0 12.5 mm % CP Relative Compaction 216 Dry Density
2 9.5 2 0 100 9.5 mm Ret. Sand Equivalent 217
1 4.75 3 1 99 4.75 mm No.4 = Moisture Content 226
489 492 % CP =P/R Cleaness Value 227 .
FINE GRADE / MECHANICAL ANALYSIS R-VALUE P MOISTURE P PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 99 R CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
(9) |236mm| O 0 100 99 S LL. Flat & Elongated ASTM D 4791 Laboratory Remarks:
1.18 mm 1 1 99 98 R-Value 301
115.0g{ 600pum | 22 19 81 80 PL | Fine Agg Angularity AASHTO T 304
300 pm 72 63 37 37 Mortar Strength 515
150pm | 93 81 19 19 PL | pH RC) 532
75 pm 102 89 11 11 Resistivity (RC) - 532
MECH./HYDRO.| R Cor. | CR MS‘L‘;“ ‘,nc;’“‘“" pH / RESISTIVITY pH (CMP) 643
1hr. 5M 10.0 6.0 4.0 3% 3% Field Lab. Resistivity (CMP) 643
24hr. 1M 8.0 6.0 2.0 2% 2% > | :] Soil pH Expansion Index UBC-29-2
SAND EQUIVALENT ooy H20 Max. Dry Density/ ASTM-DISST
Sand R2 Avg. P (B) S.S. Dry Min. Resistivity Opt. Moist Content l
Clay R1 (A) Ov. Dry Based on 18 gauge CMP. SPECIFIC GRAVITY -
S.E. Value ABS. %l ' Estimated life: OF SOILS N N
LART| Rev. | Wt |Wt Ret.| % Ret. | % Loss (©) Wt. S. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) 8 I
A B | 100 | 5000g App——A o SED. HT. RESULT Wt Pycnometer + H,0 (Wa) Z (o 5 -
c b | 500 [ 5000 A-C | Wt Pycnometer + H20 + Soil (Wb) g 0 ;
No. of spheres = Wt. of spheres = SSD = _B _ FILM ORGANIC Wo / (Wo + Wa - Wb) ; (3 o ~
DURABILITY INDEX p B-C STRIPPING IMPURITIES Wo Spec. S |o
Dura-Coarse Sed.Ht.= oD = A m Satisfactory Wa Grav. o ©
Dura-Fine R2/R1 = B-C IUnsatisfactory Wb w w
L 07-AGG-SSD (RG/SD 7/83, Rev. HC 10/17/11)




i
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SRL: SOIL & AGGREGATE TESTS \
1]|2folc|5|6|0]3 Blult]k 2180B
Sample of: Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
e e e e e e e e e FDATE o ... DATE____ . __._____ _[|.
Sampled from: A - 12 - 033 By for RCV'D: 05/09/2012 OUT: 06/01/2012
. NUMBER OF 1 Bag By: FAX
Material Source: D. OZOWARA CONTAINERS: ~ MAIL
NORMAL
Owner / Mfr.: SRL Materials Engineer © L] PDI;I"?SE;DED: ] 61012012 ZI;SII;IE
B Date Sampled: 3/14/12 - 5/2/12 R.E.: Sam Sukiasian ~ SOUTHERN REGIONAL TEST(S) REQUESTED N4 SAMPLE TYPE
GRADING ANALYSIS Address: LABORATORY M |Fine Grade 202 v'| AB. PCC
Total Wi 8878 g By: JT Date:  05/21/2012] 100 Main St. 11th Floor 13970 Victoria Street W |Coarse Grade 202 v {AS. Bk.Fill
Size Acc. Comb. Los Angeles, Ca. 90012 Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt. Ret.| (mm) |Wt Ret.| % Ret. | % Pass | % Pass P Mech. Analysis 203 0.G. Sub-Grade
Phone: (909) 350 9039 Plasticity Index 204 AC. Agg. SOIL
Phone No.: % Crushed Particles 205 TL-101 S.1.C. NO.
87.5 (213) 620 - 2135 Fax: (909) 829 6294 SpG. Coarse 206
75 Fax. No.: SpG. Fine (SSD) 207
62.5 (213) 620 - 2316 SpG. of Soils 209 Expansion Index
50 R-VALUE BATCH % CRUSHED PARTICLES P LART. 211 15.0
37.5 %Run | Size Wt. %Ret.x(Wt.Cr./Tot.Wt.) = Prod. Unit Wt. 212
0 25 0 0 100 25 mm Wtd. Organic Impurities 213
68 19 68 1 99 100 | 19mm | 1200 Avg. Soundness 214
306 12.5 374 4 96 97 |12.5mm| 1164 % CP Relative Compaction 216 Dry Density
180 9.5 554 6 94 95 |95mm| 1140 Ret. Sand Equivalent 217 122.9 pef
589 475 1143 13 87 88 |4.75mm| 1056 No.4 = Moisture Content 226
7735 8878 % CP =P/R o Cleaness Value 227 % Moisture = 6.9
FINE GRADE / MECHANICAL ANALYSIS R-VALUE p MOISTURE p PLASTICITY Durability Fine 229 Max. Dry Density (pcf)
Dry Wt. 0 100 87 R 38 CONTENT INDEX Durability Coarse 229 Opt. Moist Content (%)
(@ |236mm| 50 10 Q0 78 N Gr. Wet LL. Flat & Elongated ASTM D 4791 Laboratory Remarks:
118mm | 116 23 77 67 Gr. Dry M |R-Value 301 v
501.0g| 600 pm | 211 42 58 50 H20 P.L. | Fine Agg Angularity AASHTO T 304
300 pm 318 63 37 32 Tare Mortar Strength 515
150 pm | 382 76 24 21 Net Dry P.L I pH RC) 532
75 pm 413 82 18 16 % H20 Resistivity (RC) 532
MECH./HYDRO.| R Corr. | CR. MS‘LI" oncfnm: « pH / RESISTIVITY M [pH (CMP) 643 v
1hr. 5M Field | Lab. M |Resistivity (CMP) 643 v
24hr, 1M L i i) Soil pH 8.52 B |Expansion Index UBC-29-2 v
SAND EQUIVALENT eI at H20 25 cc Max. Dry Density/ ASTMDISS?
Sand R2 Avg. p (B) S.S. Dry Min. Resistivity 3200 Opt. Moist Content I
Clay R1 (A) Ov. Dry Based on 18 gauge CMP. SPECIFIC GRAVITY -
S.E. Value ABS. %I Estimated life: 40 yrs. OF SOILS N N
LART] Rev. | Wi |Wt Ret| %Ret | % Loss (C) Wt. S. in H20 CLEANNESS VALUE Wt Oven Dry Soil (Wo) 8 .
A B 100 5000g App = A SED. HT. RESULT Wt Pycnometer + H,0 (Wa) 5 o - -
CD 500 5000g A-C | Wt Pycnometer + H20 + Soil (Wb) C;% O Z
No. of spheres = Wt. of spheres = SSD = B _ FILM ORGANIC Wo/(Wo + Wa - Wb) ; 3, o (-]
DURABILITY INDEX w B-C STRIPPING IMPURITIES Wo Spec. 5 (&
Dura-Coarse Sed Ht.= oD = A Satisfactory Wa Grav. o o
Dura-Fine R2/R1= B-C IUnsatisfactory Wb W w
& 07-AGG-SSD (RG/SD 7/93, Rev. HC 10/17/11)
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SRL SOIL & AGGKEGATE TESTS '
. 2 . =1 vk ©
‘ 1/2{l0/C|5|6|.0 |3 S|-|1 2181B
Sample of; Soil SRL Lab. Stamp CONTRACT NO. SAMPLE NO. LAB. NO.
R —— N e I PN — B J-Y ) 4 [, e DATE
Sampled from: A-12 - 033 By for RCV'D: 05/09/2012 OUT: 06/01/2012
. NUMBER OF 1 zip bag By: FAX
Material Source: D. OZOWARA CONTAINERS: ~ MAIL
NORMAL PRIORITY
Owner / Mir: SRL Materials Engineer L— DATE NEEDED: L_J 6/10/2012 ZI;SIEE
Date Sampled: 3/14/12 - 5/2/12 R.E.: Sam Sukiasian _ SOUTHERN REGIONAL TEST(S) REQUESTED N4 SAMPLE TYPE <
GRADING ANALYSIS Address: LABORATORY Fine Grade 202 AB. PCC
Total Wi 407 g By: JM Date:  05/23/2012 100 Main St. 11th Floor 13970 Victoria Street M [Coarse Grade 202 v | AsS. BK.Fill
Size Acc. Comb. Los Angeles, Ca. 90012 Fontana, CA 92336 Filler Material 202 EMB. MISC.
Wt.Ret.| (mm) |Wt 