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Rajappan & Meyer Consulting Engineers, Inc. April 30, 2010
1038 Leigh Avenue, Suite 100 Job No.: 203125.WIL

San Jose, CA 95126

Attn.: Mr. Keith Meyer, P.E.

Sub:  Foundation Report for Retaining Walls (100% PS&E)
Willow Road/Route 101 Interchange Improvements
San Luis Obispo County, CA 05-SLO-101 EA 4745013

Ref:  Foundation Repot for Willow Road Undercrossing/Route 101 (Br. No. 49-0252 L/R)
San Luis Obispo County, CA 05-SLO-101 EA 474501 (Parikh, 7/14/2009)

Dear Mr. Meyer:

As requested, we are providing a foundation report for the proposed Retaining Walls at the
Willow Road/Route 101 Interchange improvements project in San Luis Obispo County, CA.
The location of the site and its vicinity are shown on the Location Map, Plate 1.

Proposed Construction

It is proposed to construct a new interchange at Willow Road and Route 101 near the City of
Nipomo in San Luis Obispo County, CA. The new Route 101 undercrossing structure will
require cut on the order of 25 feet below existing grade for the Willow Road extension. The
planned undercrossing (UC) consists of left and right structures; each one is a single span CIP/PS
concrete box girder structure.

In addition to the bridge structures, three retaining walls are proposed along the Route 101
northbound (NB) off- and on-ramps. The walls consist of Caltrans standard Type 1 walls and
specially designed walls for higher portion of the walls (Type 1 modified) for Walls No. 2 & 3.
Wall No. 1 consists of standard Type 5 wall (Wall No. 1A) and Type 7SW modified (Wall No.
1B).

Due to right-of-way and other civil design constraints, the design proposes to employ a Type
7SW modified wall in the southeast quadrant. Based on the designer’s communication with
Caltrans, the structural design may evaluate the standard Type 7SW design and modify it to suit
project needs. Use of tiedowns is expected for the Type 7SW modified wall.
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Geology and Subsurface Conditions

The subsurface conditions are based on the borings and CPTs performed in January and
November, 2007, respectively. Borings A-07-001, A-07-002, A-07-009 and CPT07-00-1 &
CPT-07-002 are referenced for the retaining walls.

The subsoils generally consist of an upper 10-15 feet thick layer of loose sand over approx. 30
feet of medium dense silty sand to about 40 feet depth below Route 101 grade. Underlay the
sand layer is a layer of stiff to very stiff clay with approximate thickness of 25 feet. Medium to
very dense silty sand was then encountered to the maximum depth of exploration (i.e. 90 feet
below existing grade) beneath this clay layer in Borings A-07-001and A-07-002.

Groundwater was encountered during field exploration at approximately 30 feet depth (approx.
Elev. 341 ft) in the borings. Groundwater level may vary with the passage of time due to
seasonal rainfall, surface and subsurface flows, ground surface run-off and other factors that may
not be present at the time of investigation.

General geologic features pertaining to the site were evaluated by reference to the geology map
titled "Generalized Geology of the Arroyo Grande-Nipomo Mesa Area” by the Department of
Water Resources, Southern District, 2002. The accompanied geologic section C-C’ was also
referenced in our evaluation. Based on the map and the section, the subject site is generally
underlain by Older Dune Sands (Qos) of Pleistocene age. The geologic map and the geologic
section C-C’ are shown on Plates 2A and 2B, respectively.

Seismic Sources

The project site is located in a seismically active part of central coastal California. Many faults
exist in the San Luis Obispo Area are capable of producing earthquakes that may cause strong
ground shaking at the site. Maximum credible earthquake magnitudes for some of the major
faults in the area as determined by Mualchin (1996) are summarized below. These maximum
credible earthquake magnitudes represent the largest earthquakes that could occur on the given
fault based on the current understanding of the regional tectonic structure.

EARTHQUAKE DATA
Fault Type Estimated Distance Nétzg?bl::l Anticipated Peak
yp From Project Site (km) Bedrock Acceleration
Earthquake
SMF — Santa Maria Reverse <1 65 0.7
River-Foxen Canyon | (including thrust) ) '
Reverse
0OCO - Oceano (including thrust) 43 6.0 04
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Active faults in the vicinity include the Santa Maria River-Foxen Canyon Fault (reverse fault,
Mw = 6.5) located within 1 km from the site, and the Oceano Fault (reverse fault, Mw = 6.0)
located at approximately 4.3 km from the site. Based on the seismic hazard map prepared by
Mualchin (1996) and attenuation relationship proposed by Sadigh, et al (1997), a Peak Bedrock
Acceleration of 0.7g is anticipated at the site. The fault map for the project vicinity is shown on
the Fault Map, Plate 3. The seismic design criteria for bridge structure design are presented in the
separate foundation report for Willow Road Undercrossing (Br. No. 49-0252 L/R) and are not
repeated in this report for retaining walls.

Liquefaction Potential Evaluation per SPT & CPT Data

Liquefaction potential evaluation of the subsoils was performed based on the drilled borings and
CPT data. The design groundwater is recommended to be at Elev. 341 ft based on hollow stem
auger borings.

Methodology. The liquefaction potential evaluation was performed in accordance with the
methods proposed by Youd, et al. (2001) using the SPT and CPT procedures. The analysis
results based on both SPT and CPT data are attached in Appendix C-1. In the attachments, the
CPT Data Correlations showing soil strength, correlated SPT-Ngo, soil behavior index (Ic) and
generalized soil profile are presented along with liquefaction analysis results. Based on Youd, et
al (2001), soils with (N|)eo-cs less than 30 (SPT procedures), or corrected Cone Tip Resistance
(qein)cs less than 160 tsf (CPT procedures) are found to be potentially liquefiable or triggering of
liquefaction. Soils with CPT data showing Soil Index (Ic) < 2.6 are most likely granular.

Analysis Results.  Based on the analyses, Boring A-07-002 and CPT-2 indicated no to
insignificant liquefaction potential. CPT-1, located in close proximity of Boring A-07-001,
indicated that the submerged medium dense sandy soil at approximate depth of 36 to 39 feet
(Elev. 331 to 334 ft) below existing ground level may be prone to triggering of liquefaction.
This sand layer is the transition zone as it is just above the clay, which might have affected the
cone tip resistance. Based on the geologic map, the site subsoil is the Older Dune Sands (Qos)
and belongs to the Pleistocene age, which is older than Holocene age. From a geologic
standpoint, Holocene age deposits are the ones most likely susceptible to liquefaction. The
susceptibility decreases with age within the Holocene. Liquefaction of pre-Pleistocene deposits
is rare. Based on the above discussion, it is our opinion that the liquefaction potential may be
relatively insignificant. Even if we take conservative approach to assume liquefaction condition,
the material is not anticipated to have “flow failure” since the material is dilative due to the
medium dense to dense consistency. Seismic settlement on the order of half an inch may be
anticipated even liquefaction does occur. Thus, relatively insignificant impact is anticipated
even if we assume liquefaction case.
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Retaining Walls

Due to right-of-way and other geometric constraints, the project requires construction of three
retaining walls. Information of approximate wall locations, lengths and maximum wall heights
provided by the designer are summarized in the table below. The subsurface soil conditions and
design considerations are discussed below.

SUMMARY OF PROPOSED RETAINING WALLS

. . Max. Wall | Approx.

Wall No. Approximate Wall Location Height (ff) | Length (ft) Proposed Wall Type

Along Route 101 NB off- Std. Type 5 (Wall No. 1A) & Type
RWNo. 1 ramp, on the east side 23 1094 7SW modified (Wall No. 1B)
RW No. 2 | Along Route 101 NB off-] ¢ 492 Type 1 & modified

ramp, on the west side
RW No. 3 | Along Route 101 NB on-} ¢ 328 Type 1 & modified

ramp, on the west side

The walls are along Route 101 NB off- and on-ramps to provide grade separation. The wall
heights vary from 6/8 ft to 22 to 23 ft near the bridge abutments/future Willow Road. The lowest
elevation of the footing bottom is anticipated approximately at 336 to 337 ft.

Based on the exploration results, the subsurface material at the planned footing subgrade
generally consists of medium sand. The sand grades to dense through approx. Elev. 330 ft
overlying stiff to very stiff clay. Groundwater was encountered at approx. Elev. 341 ft in 2007.

Allowable & Ultimate Bearing Capacities. For foundation support of the proposed retaining
walls, the recommended allowable bearing capacity is 4.5 ksf. The evaluation of bearing
capacity is based on friction angle of 33 degrees and buoyant unit weight; the calculation is
attached in Appendix C-2. Caltrans standard walls on shallow foundations may be used for
foundation demand up to service capacity of 4.5 ksf per standard plans. Per our understanding,
the structural designer will perform special design for higher wall height portion to use spread
footing foundations. It is recommended to limit the allowable bearing capacity to 4.5 ksf.

A factor of safety (FS) of 3 was used in deriving the allowable bearing capacity. For the Type
7SW modified wall, the available ultimate bearing capacity is 13.5 ksf (FS=3) when checking the
demand (ultimate foundation pressure) using LFD design. Based on the designer’s
communication with Caltrans, Caltrans has indicated that the structural design may evaluate the
standard Type 7SW and modify it to suit the project needs.

Per Caltrans comment, settlement analyses were performed for the retaining walls. The analyses
are attached in Appendix C-2 of the report. The analyses are based on elastic solutions since the
subgrade soils consist of sands and very stiff clays. Based on the analyses, the anticipated total
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and differential settlements are on the order of 0.5 inch and 0.25 inch, respectively, from a
practical design standpoint.

Recommended Earth Pressures for Design of Modified Walls. Additional soil parameters for
wall design are as follows:

Active Pressure (per Caltrans standard Structure Backfill, Sect. 19-3.06)
Equivalent Fluid Pressure = 36 pcf (level backfill)
45 pcf (4H:1V sloping backfill)
55 pef (2H:1V sloping backfill)
Passive Resistance: 200 pcf (below water level); 350 pcf (above water level)
Friction Coefficient: 0.4

The active pressure is derived from the Coulomb’s theory. The passive resistance is derived in
accordance with Section 5, Bridge Design Specifications (BDS), using the log-spiral method.
Per BDS Section 5.6.4.1, the sliding may be checked using maximum base friction and 50% of
the available passive resistance. The above recommended passive resistance values represent the
“50% of the available resistance”. The derivations of the active and passive pressures are
attached in Appendix C-3 of the report. If required, the friction angle (3) between the backfill
and back of wall may be assumed at 17 deg. (max. of % of the internal friction angle (¢ = 34
deg.) of the structure backfill per BDS Section 5.

In addition to the earth pressure, BDS Section 5.5.5.10.5 should be verified to see if live load
surcharge (traffic) will apply. Per the section, traffic surcharge applies if vehicular load is
expected within the wall height behind the back face of the walls. A surcharge coefficient of 0.3
may be used for traffic load.

Tiedowns for Type 7SW Modified Walls. The Type 7SW modified wall uses tiedown as part of
the retaining system in design. Caltrans standard performance specifications for tiedown anchors
should be utilized for attaining the required design capacity. The contractor should develop their
design and construction criteria.

A minimum unbonded length of 15 feet is recommended for the tiedown anchors. Per discussion
with the structural design, the anticipated tiedown force is on the order of 150 kips. The
recommended minimum tiedown spacing is 3 feet. The bond strength for design of tiedown
bond length depends on factors such as installation and grouting technique, diameter of the holes,
etc. For preliminary cost estimate, the estimated ultimate bond strength is 30 psi between the
pressure grout and native material. A minimum FS of 2 is recommended for service design. The
estimation of bond strength is based on pressure grouted anchors in native dense sand and very
stiff clay per Post-Tensioning Institute (1996).

Note that tiedown is a design-build system, and the contractor should determine the bond length,
drilling and grouting method, etc. The tiedowns should be constructed and tested as per Caltrans
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standard performance specifications for tiedown anchors. All tiedowns should be either
performance tested or proof tested. We recommend that at least 5% of the total number of
tiedowns be performance tested. The remaining tiedowns should be proof tested. If the design
capacity is not achieved during the initial test program, post-grouting technique, large diameter
tiedown holes, etc. may be considered for the tiedown installation.

Because of the variability in the soil materials in nature and the limitations in the exploration
program, it is recommended that several cost control measures be implemented in the
specifications for the tiedown anchors. The contractor should be advised to verify the field
conditions and verify the tiedown capacity through his own efforts. It would be advisable for the
contractor to have capability to perform post-grouting for the tiedown installation. The
contractor should also verify the drilling conditions into the existing soil materials. This is very
important since groundwater and caving sand are expected for tiedown installation, which could
present some drilling challenges and may require special drilling tools and equipment.

Footing Subgrade Treatment for Modified Walls. The footing construction for the Type 1
modified and Type 7SW modified walls is at the lower part of the excavation where groundwater
is expected (Design Groundwater Level at Elev. 341 ft). To provide uniform foundation support
and account for some uncertainties during construction, it is recommended that, for footing
bottom at Elev. 343 ft or below, the footing subgrade consist of 2 ft of self-compacting material
wrapped in geotextile fabric. The self-compacting material should consist of Caltrans standard
Permeable Material (Class 1, Section 68-1.025 of standard specs), and the fabric should conform
to Caltrans SSP for Subgrade Enhancement Geotextile (Class B2, Section 88-1.08 of June 2009).

Global Stability. Slope stability analysis was performed to evaluate the global stability of the
walls. We have taken the conservative approach for post-liquefaction case assuming that there is
a liquefiable layer at Elev. 331 to 334 ft with residual shear strength. Based on (Ni)s0.cs value of
approx. 22-25, a residual undrained shear strength value of 1200 psf was adopted. Groundwater
was at Elev. 341 ft. The analysis was performed using SLPOE/W program. Based on the
analysis, a minimum F.S. of 1.96 was obtained for the post-liquefaction case (conservative
approach). The global stability of the walls is acceptable per the evaluation. The analysis result
is attached in Appendix C-4.

Excavation & Shoring. Due to close proximity of the walls to existing Route 101 and private
properties, temporary shoring is expected for wall construction when open cut is not feasible.
For on-site sandy soils, the recommended maximum slope gradient is 1.5H:1V for temporary
construction purposes. The selection and design of the shoring system should be the contractor's
responsibility. The contractor should have the shoring system designed and signed by a
California Registered Engineer. The shoring system should be designed to be relatively rigid
and with as many supports as necessary to prevent excessive straining and deformation of the
supported soils. This is important with regard to protection and movement within the existing
Route 101 traffic and existing utilities. Temporary tiebacks may be expected for higher portion
of the shoring.
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Construction Dewatering. Groundwater is anticipated at lower portion of the footing
excavation. Caltrans standard specifications (Section 19-3.04) for “Water Control and
Foundation Treatment” should apply. Construction dewatering is expected during construction.
Dewatering of excavations is normally the responsibility of the contractor and should be a
design-build system. It appears that shallow sumps may be used when needed. The contractor
should satisfy himself/herself with the prevailing conditions and obtain additional information if
needed to design the required dewatering method. The native sandis anticipated to have
relatively high permeability. The selected shoring system should be designed to assist the
dewatering program.

Controlled dewatering should be performed to avoid possible piping/blowout at the base of
excavation or to avoid excessive settlement problems in the surrounding areas. All dewatering
systems should be properly designed to prevent pumping soil fines with the discharge water.
This work should be closely monitored during construction. If soil fines are pumped, the
contractor should revise the dewatering operations. Otherwise, failure of shoring wall, partial
instability of excavation bottom resulting in intolerable settlement of the surrounding ground
(affecting existing Route 101 and private properties), and unsafe working conditions may occur.
The contractor should provide sampling locations for discharge of each pump for their
monitoring purposes.

Corrosion

Per Caltrans guidelines and based on the corrosion test data, the subsurface soil at this site is not
considered corrosive. Corrosion data is presented in the table below.

1 ” 3 e
. Location (U” Line) | ¢, Minimum Chloride Sulfate
Boring Resistivity pH
Station Offset (ft) | (V) (ohms-cm) (ppm) (ppm)
A-07-001 | 350+19 0 9.5 11520 6.77 9.6 6.3
A-07-009 | 345+70 41 4.5 29210 7.26 8.4 1.1

Please be advised that we are performing a professional service and that our conclusions are
professional opinions only. All work done and all recommendations made are in accordance
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with generally accepted geotechnical engineering principles and practices. No warranty,
expressed or implied, of merchantability or fitness, is made or intended in connection with our
work.

Very truly yours,
PARIKH CONSULTANTS, INC.

V Qavil ‘7 g

Y. David Wang, Ph.D.
Senior Engineer

Attachments: Plate 1 — Project Location Map
Plates 2A & 2B - Geologic Map
Plate 3 - Fault Map
Appendix A - Log of Test Borings (Parikh 2007)
Quality Control/Quality Assurance Documentation
CPT Site Investigation by Gregg In Situ (December 18,2007)
Appendix B - Laboratory Data
Appendix C — C-1: SPT Liquefaction Analyses, CPT Data Correlation &
Liquefaction Analyses Results
C-2: Retaining Wall Bearing Capacity & Settlement Evaluation
C-3: Active & Passive Pressures For Design
C-4: Global Stability
Appendix D —Caltrans Comment/Response Form (10-5-2009)
Caltrans Comment/response Form (5-21-2009)
Caltrans Comment/response Form (2-23-2010)
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s oL SANDY ORGANIC SILT Liquid Limit (AASHTO T B9) Tew 5 10 10% Soft 0.25 to 0.50 0.25 to 0.50 012 10 0.25 E';’?K.,’m':'""'" several inches
Weli—~groded SAND SANDY ORGANIC SILT with GRAVEL
sras| SW & . GRAVELLY ORGANIC SILT Point Load Index (ASTM D 5731) Lt 15 to 25% Medum Sttt 050 10 1.0 050 10 10 02510 050 | Penelrated severol inches by
Well-groded SAND with GRAVEL GRAVELLY ORGANIC SILT with SAND ittle o thumb wilh moderote effort
. R P
- Poorly groded SAND V, F:: gt:; i SO Pressure Meter Some 30 to 45% sull 112 12 0.50 1o 1.0 ,::“,,’;,’;‘;"m‘::i{,,"f;.": b
Poorly graded SAND with GRAVEL / o | %A'vtng&gmvn Mostly 50 to 100% Very st 2104 2104 101020 | Readly indenled by thumbnod
o Pocket Penetrometer
Well-graded SAND with SILT / SANDY fot CLAY with GRAVEL Hord >40 >40 20 Indented by thumbnoit with
SW-SM GRAVELLY fat CLAY . - > 2 difficulty
Well-graded SAND with SILT ond GRAVEL / GRAVELLY fot CLAY with SAND @ R-Value (CTM 301) PARTICLE SZE
ell—grad D with CLAY Elostic SILT . Description Size
sw-sc %|§R:?Eﬁ§fzn with CLAY and GRAVEL Elostc SLT with SAND (S5) Sand Equivolent (CTM 217) Boulder : ST PLASTICITY OF FNE-GRANED 80LS
r{:r STPPeE RND ERA\}EJ H E'iﬁgi zl't:ﬁ:“gg“"ﬂ Cobble GRS Description Critevia
Poorly groded SAND with SILT SANDY elostic SILT with GRAVEL Specific Gravity (AASHTO T 100 Coors 3/4 1o 3 Nonplastic A 1/B-inch tiweod connot be rolied ot ony woler content.
SP-SM . GRAVELLY elastic SILT @ pecific Grovity ( ) Gravel Fi < N/ Py 3/4 The threod con borely be rolied ond the lump cannot be formed when drier thon the
Poorly graded SAND with SILT and GRAVEL GRAVELLY elastic SILT with SAND @ ine o. 4 10 3/ Low plastic himit,
oorly groded SAND with CLAY ¥ ORGANIC fat CLAY Shrinkoge Limit (ASTM D 427) Coarse No. 10 to No. 4 —— P o " —— —
sP-sC ’Etgi%t“‘%:éﬁ NG, ith CLAY. o0g / ORGANIC fot CLAY with SAND. Song Medium No. 40 to No. 10 Medum | The tnread coanol be rerolied alter recching e prostic . Tne lump meomien
] Y with L . n when drier thon the plostic himit.
G L™ (or SILTY CLAY ond GRAVEL) / oM SANDY ORGANIC fot CLAY @ Swell Potentiol (ASTM D 4546) Fine No. 200 to No. 40 - -
gu [ SLTY Sano Ry e ot CLAY with GRAVEL High Gon'be reralied severa times ot eoching e Sloure limn.“one ni. e \heod
GRA! Y ANIC f AY 0 d n. ing the imit. ump can my
SILTY SAND with GRAVEL /] GRAVELLY ORGANIC fot Chay with SAND (@) Pocket Torvons CEMENTATION ¥iho Crumbling when chia: than the plostic Kmit.
CLAYEY SAND ORGANIC elostic SILT Unconfined Compression—Soil Description Criterio
] sc ORGANIC elostic SILT with SAND @ (AS™ D 2166)
’ CLAYEY SAND with GRAVEL ORGANIC elostic SILT with GRAVEL U fined C ion—Rock i i
> OH [ SANDY ORGANIC elastic SILT (ST D 2038) " oo Weok ,‘i:{;{;“';;ﬁg;'p'r’;:;’:fe.""“ handiing or BOREHOLE IDENTIFICATION
& SILTY, CLAYEY SAND SANDY ORGANIC elostic SILT with GRAVEL
/| SC-SM . GRAVELLY ORGANIC elostic SILT . . - A ) | Hole .
/ SILTY, CLAYEY SAND with GRAVEL GRAVELLY ORGANIC elostic SILT with SAND @ l;rr:::;fc?:;};d DUnder;(a)n)ed Moderate ﬁ:;r;bl;rse:srwt:euks with considerable Symbol Type Description
3 4 ORGANIC SOiL
Wl oy PEAT ?f-‘ ORGANIC SOIL with SAND @ Unit Weight (ASTM D 4767) Strong Will not crumble or breck with finger A Auger Boring
nt Lk 4 o / ORGANIC SOIL with GRAVEL pressure.
Sl L/OH | SANDY ORGANIC SOIL R Rotory drilled bori Y
COBBLES E SANDY ORGANIC SOIL with GRAVEL @ Vone Sheor (AASHTO T 223) E] P Rotary pelrcussionmgorin (oir) 2
COBBLEEsond BOULDERS % GRAVELLY ORGANIC SOIL Y 9 hed
BOULDE GRAVELLY ORGANIC SOIL with SAND @ R Rotory drilled diomond core A
§ - 8 o
= I} s @ HD Hand driven (1-inch soil tube) w
] s 8 Hole 1.D. HA Hond Auger S
- -~ = o
Hole 1.D. Hole 1.D. Hole 1.D. . . . z
_@ Top Hole El. Top Hole EI. © ' [ ] D Dynamic Cone Penetration Boring -
Cosing driven 4 Descripti . NC Pr d . _ 3
le——Description of material " ¢ essure measure A CPT Cone Penetration Test (ASTM D 5778-95
Size of Sompler Pl (BL'J?:"S Pzeé :bz R nd——}o g:‘t:ugge woter No count recorded /12 GWS A » Elev. along sleeve friction ) ©
(inches) (WGWED)~—Field & Lob Tests hor:\n?er with 0012" 2 Pushed 4 Dote measured element (34.88 in2 Prest§ure measured O 0 Other
" Driving rate in B arec) divided by on tip element
SPT N-Volue GWS,, Elev. ______ drop or os noted) p measured secon%s per 12" K] pressure meosured (2.33 in Zreo) Note: Size in inches.
(per ASTM 1586-99), Dote measured Description of (using o Stonley i7 on tip element.
P = push sample, oteriol change Pulled Pipe materials MB 156 percussion Fit
or os noted -LEstimoted materiol chonge 60 . hommer ond a 2.2 & w
Sompler No. Soil /Rock boundory 5 P (5)7 Somple cone, or os noted) b é
Refusal token 13 | 1m0/, 6 4 2 10 20 30
. o, 0= N s . . ¢ A
B.onnq Date Boring Date ] o 7% Friction Rotio (%) Tip Bearing (MPa) A
Termingted ot Elev ) Boring Date Boring Date 2
Hommer Energy Ratio (ER ) 7 % Terminoted ot Elev &
[}
ROTARY BORING HAND BORNG DYNAMIC CONE PENETRATION BORING CONE PENETRATION TEST (CPT) SOUNDNG a
5
[=]
BRIDGE NO. 4
DRAWN BY L. TRAN L. BHANGOO PHEPAHEDFORTHE D — SOIL LEGEND m
Se ST At eSO B STATE OF CALFORNA | 2t 2
g PROJECT ENGINEER POST MILES T
cHECKED 8Y { D. WANG oate:  JANUARY 2007 DEPARTMENT OF TRANSPORTATION LOG OF TEST BORINGS Y
SIGN OFF DATE - =
T ] T | s
o1 ORIGINAL SCALE IN INCHES CuU DISREGARD PRINTS BEARING REVSION DATES sneey | of 12
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PLANS APPROVAL DATE

The Stote of California or its oificers or ogents
sholl not be responsible for the occurocy or
completeness of scanned copies of this plan sheet,

PARIKH CONSULTANTS, INC.
2360 QUME DRIVE, SUITE A
SAN JOSE, CA 9513t

Notes:

This LOTB sheet was prepared in accordance with the

Caltrans Soit & Rock Logging Classification, and Presentation

Mcnual (June 2007)

Standard Penetration Test Sempler: 1.D. = 1.4™ 0.D. = 2"

Modified Californic Sompler: 1.D. = 2.5"; 0.D. = 3"
Hommer Assembly. A 140 Ib hammer with a 30" drop

itron

% PLAN A =
” * [o] ,D ?
Sta_345+12 l ol 17=40 gl o
49.0' £ Rt. "U LINE” EP' . B3l
: : <l =13 CPT—-07-001 e
CPT-07-002 Ol o= ola A-07-001
370 gl.., A-07-109 (=A-07-009) Elev. 370.0+ & |0 Elev. 3700 feelt So D 370
Elev. 368.5'+ J—_ Elev. 368.5 feett & b N 3 SILTY SAND (SM), loose to medium dense, light brown,
: Poorly-groded SAND with SILT (SP~SM), dry to moist, no GRAVEL, mostly fine SAND, little fines,
h loose, light reddish brown, dry to moist, no [35 | [ 1 2 100.6] 3 I no cementotion
[13 T257 1 Flessa] 4 | GRAVEL, mostly fine SAND, few to little fines, [7_125] 2 F#fosi] 6 |
360 ‘*&\ [ _T25T2 Histo [+ 4R 'j"_,f;ﬁ‘gr':::” Z H 360
" 24 [25] 3 p{oss] 7
> BTl -Ts @ ~—(+#4=0%, ~§200=12%) (2¢ [23] [ﬁ I
H . medium i i 13 [25] 4 ]93] 10 ~—yellowish whi 4=0% - §200=19%
450 4 ETTTA R TTIED  bown mont s vt o o e 2] LB ~yetovan wie (=0R, -p200-157 150
l_ § fines, no cementotion (+§4=0% -§200=22%) <> (& 12575 Jhies T
[25 4] 5 EH -T12] . ! .
i 5 5 : T dense \> [32 J25] 6 n-Lms.s{ 12]
- [0 T4 - -- P SHSY = 3
340 — WSV HFV =3800% f Poorly-groded SAND with SILT (SP-SM), dense, —— [ 16— Toa T e 340
[39 Ta5] 8 17] t
} }Eé?ﬁg]zmT' 104.1] 1 light brown, wet, no GRAVEL, moslly fine SAND,
| ——— few fines, no cementotion (+§4=0% - §200=9%) C__‘z_ H
— 1-18-07 — E——— 55 2518 PHI098] 19JFA)  --brown (+}4=0% -§200=21%)
330 L =] Terminated ot EI=338.5' 330
e —————— —Hommer Energy Ratio (ERi)=60% 45 |25 9 978 25 Fot CLAY (CH), very stiff, brown, wet, trace fine SAND,
high plasticity
- ST115 125 [ 0 /835] B8 —-very stiff (LL=54, Pi=31)
320 <3 L Leon CLAY wilh.SAND (C_L)‘. very stiff, brown, wet, little 320
[ [25] 0.7] 2 @ fine SAND, medium plasticity (+#4=0%, -§200=83%) ——— "<~ |
310 P . 310
— ~ ] P ~ = {; [32 J25] 12¢/8s0] 33 —-groy %‘
- @
3 —l | i i S =
Sl e T jj == Al e i N b
- FRICTION RATIO TIP BEARING Fo/TTZ5 B RHsas] 5 Jp) " comentoton (+4=0% ~f200-12%) S
S %) (1) - <
= 11-19-07 10 5 0 100 200 300 400 500 pﬂ_ >
=1 290 FRICTION RATIO TIP BEARING ; 290 | =
o BENCHMARK . e s oo o =
o THE BENCHMARK FOR THIS PROJECT IS BASED ON BENCHMARK Q-529 (PID FVO764) BEING A DISK =) (TSF) bo/s"[ 25 [ 14 Jiife85T 23] very dense, yellowish brow
STAMPED "Q 529 1956" IN TOP OF HEADWALL AT THE NORTHEAST CORNER OF THE INTERSECTION 11-19-07 !
280 OF THOMPSON ROAD & TEFFT STREET, ELEVATION BEING 332.32 FT (NAVD88 ADJ.). SURVEY 147 280
CONTROL POINT ELEVATIONS WERE ESTABLISHED BY GPS RTK SURVEY HOLDING THE BENCHPARK U TZETBRI T3] -omesom somse, oce GRAVEL
WITH 2003 GEOID. THE TEMPORARY BENCHMARK FOR THIS PROJECT IS CALTRANS STANDARD 1 15v )
CENTERLINE REFERENCE MONUMENT STAMPED "43-22, 345+67.616=347+34.74", ELEVATION BEING ALL DIMENSIONS ARE IN FEET _ 1-16-0 _ , PROFILE
: ) Termingted ot £1=280.0 —_—
367.78 FT (NAVD8S). UNLESS OTHERWISE SHOWN Hommer Energy Ratio (ERi)=60% Vert. : 1" = 10’
U LINE” ! | | | 1 ! ] 1 for 7 = %0
344+00 345400 346+00 347+00 348+00 349+00 349+00 351+00
BRIDGE NO.
orawn Bv | L. TRAN L. BHANGOO PREPARED FOR THE D. WANG - WILLOW ROAD / ROUTE 101 INTERCHANGE|
DESIGN OVERSIGHT FIELD INVESTIGATION BY: STATE OF CAUFORNIA PROJECT ENGINEER POST MILES
crecken av | D. WANG DATE: JANUARY AND NOVEMBER 2007 DEPARTMENT OF TRANSPORTATION - LOG OF TEST BORINGS
SIGN OFF DATE
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Itron

? \ DIST | COUNTY | ROUTE TOTAL PROECT | ne | |oaiis
SANTA MARIA ) ROUTE 101 05 SLO 101 5.9/6.9
VeV aVaVAVAVAVAN : " NN AVAVAVAVAVAVAVAVAVAVAVAVAN X
 ePT-07-001 © | \ o \ |
' A-07-=001 U" Line: L e i £ 4 7
" = o P ﬂ“% I N D B e |
U 351419,
fy\/\;\/ < ~ % XXXXXXRXKXKXXKXKXKXKKXXX KRN KX XK _PLANS APPROVAL DATE
The Stote of Caiifornio or its officers or ogents
shall not be responsible for the occurocy or
SAN LU'S OB'SPO completeness of scanned copies of this pion sheet,
g g TR - PARIKH CONSULTANTS, INC.
g | B B B S A I e e T R 260 QU RIVE, SUITE A
BENCHMARK .
THE BENCHMARK FOR THIS End Retoining Wall No. 3
(PID FVO764) BEING A DISK STAMPED "Q 529 1956” IN TOP OF H A A A A A A A A A A o e
AT THE NORTHEAST CORNER OF THE INTERSECTION OF THOMPSON ROAD
& TEFFT STREET, ELEVATION BEING 332.32 FT (NAVD88 ADJ.). SURVEY PLAN
CONTROL POINT ELEVATIONS WERE ESTABLISHED BY GPS RTK SURVEY DY Notes: . :
HOLDING THE BENCHPARK WITH 2003 GEOID. THE TEMPORARY BENCHMARK 1"=30 This LOTB sheet was prepared in occordance with the .
FOR THIS PROJECT IS CALTRANS STANDARD CENTERLINE REFERENCE Caltrans Soil & Rock Logging Classification, and Presentation
MONUMENT STAMPED "43-22, 345+67.616=347+34.74", ELEVATION BEING | Monual (June 2007)
367.78 FT (NAVDS8B).
( ) L ‘ ' L L Standord Penetration Test Sampler: 1.D. = 1.4™ 0.D. = 2"
z = 5 Modified California Sampler: 1.D. = 2.5"; 0.D. = 3"
g|? ' RE P Hommer Assembly: A 140 Ib hammer with a 30" drop
++H T+ T[4
(@] (=) o
dE CPT-07-001 3 v S E
, ol 107 ol A=07-001 ol A-07-002
370 gy, 370.0% @ |0 A Elev. 3700 feelt o Hev. 3704 feelt_|o 370
SILTY SAND (SM), loose to medium dense, light brown, SILTY SAND (SM), loose to medium dense, light brown,
[35 J25]1 100.6 3 | d;y ct: rm::o:o GRAVEL, mostly fine SAND, little fines, [23 257 1 |#less] 3 g‘r)y ct:m r:ntin:zmr‘-o GRAVEL, mostly fine SAND, littie fines,
07 2 F¥1031] 6 | no cementalt 6 [25] 2 {49711 4 ICR
360 Z i 4
24 _[25] 3 ! 1o8.6] 7 JCR (61257 3 §4§o25T 8 IEA  --very loose, yellowish white (+p4=0%, —4200=17%) 360
(3 _T257 & Blfoa3T 10JFA  --yellowish white (+§4=0%, - 4200=19%) (23 [25] 4 Bfroz.o 12] -—medium dense
350 t It
S— <> (2 T25] 5 fhjiosa 7] (29 [25]5 Liﬁms.zl )P  —-(+44=0% -200=20%) 350
\> 32 [25] 6 M{{103. 12 sy [46 T257 6 fHfiori] 8§
340 — GHS 7 ELEY, = VELRV = 3414F
. 1!633 [25] 7 10.8 17] ~-wet ! 49 [25] 7 Hifro2.7] 22] ~~white, wet 340
P —"] 55 [25] 8 [i4100.9] 19 ——brown (+§4=0% - §200=21%) [75_J25] 8 ?107.0{ 19 ] ——dense
330
[45 [25] 9 p/g97.9] 25] Fat CLAY (CH), very stiff, brown, wet, troce fine SAND,™—— [17__[25] 9 P/103.6] 24] Leon CLAY with SAND (CL), stiff, brown, wet, little fine 330
high plosticity K SAND, medium plosticity
Pl @ Fot CLAY with SAND aond GRAVEL (CH), very stiff, brown/gray,
_— L 31]15 [25] 10 Zj935] 29 ~—very stiff (LL=54, PI=31) 30123 ]25] 10 %915 29 Sy wet, few GRAVEL, little SAND, high plasticity (LL=65, PI=40)
320 <3 - % Leon CLAY with SAND (CL), very stiff, brown, wet, little % SANDY lean CLAY (CL), stiff, brown, wet, few GRAVEL, obout 320
[28 T25] n 90.7] 29‘@ fine SAND, medium plosticity (+#4=0% -#§200=83%) . (23 J251 95.1] 28 @ 35% fine SAND, medium plosticity (+#4=7% -§200=55%)
%
_ 7 7
310 L - ; 7 310
= = =1 [G+ T25] 12/J880] 33] ~—gray [23 T25] 2/ 8511 34 —
(B} - v i3S
2 % o
~ 1-1‘? i SILTY SAND (SM), dense, light brown, moist, no Poorly~groded SAND with SILT (SP-SM), dense, white, wet, ~
= 200 —] L1 GRAVEL, moistly fine SAND, few to little fines, no GRAVEL, mostly fine SAND, few fines, no cementation 300 ]| =
S = e/ 125 ] 15 BH9a3] o no cementation (+§4=0% - §200=12%) Bo/6" 1251 13 Fih00.3 23 @ (+#4=0%, - F200=9%) o
= ER ) g =
<C A <C
L?_, 10 5 0 100 200 300 400 500 ﬁ Lean CLAY with SAND (CL), very stiff, brown, wet, little fine >
— | 290 FRICTION RATIO TIP BEARING ; SAND, medium plosticity 290 | =2
ol (%) (TSF) Bo/s"T25] 14 HHe85] 23] -—very dense, yellowish brown [28 J25] 14 77.8] 44 )
M —--some grovel PROF[LE
11-19-07 { Poorly—groded SAND with SILT (SP-SM), medium dense, white, — .a )
. : : ,; wet, no GRAVEL, mostly fine SAND, few fines, no cementation Vert. : 1 =10
28 ; H Do )
(st 25715 -131] —-medium dense, troce GRAVEL 43 [25] Sl - [ 22 or. : 1 30 280
N , 1-16-07 1-17-07
U LINE” Terminated ot E1=280.0' Terminoted ot £i=280.4' ALL DIMENSIONS ARE IN FEET
I l [ Hammer Energy Rutlol(ER|)=60% l Hommer Energy Ratio (ERi)=60% UNLESS OTHERWISE SHOWN
| !
350+00 351400 352+00 353+00 354+00 355+00 356+00
PREPARED FOR THE BRIDGE NO.
orawn 8 | L. TRAN L. BHANGOO D. WANG _ WILLOW ROAD / ROUTE 101 INTERCHANGE]
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I creckep av | D oATe: JANUARY AND NOVEMBER DEPARTMENT OF TRANSPORTATION Z LOG OF TEST BORINGS
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1.1
1.2
1.3
1.4
1.5
1.6
1.7

2.1
2.2
2.3
24
25

. Log of Test Boring (LOTB) Sheet Checklist
Glirans

This checklist shall be used by the checker in his/her evaluation of a LOTB sheet's conformance
with the Caltrans Soil & Rock Logging, Classification, and Presentation Manual, and other
applicable standards. To facilitate a quality check, the checker shall be provided with the draft
final LOTB sheets, pertinent laboratory test results, copies of approved Request for Exceptions,
and the field logs. This checklist is not comprehensive and does not attempt to account for all
logging and presentation standards. As such, the checker must be familiar with the entire
manual in order to successfully perform a quality check. One checklist shall be completed

per LOTB plan sheet. One signature sheet may be used for each structure (Bridge No.).

Project Information

Dist— EA: _&F-450] County: SLO Route: & PM: _&U5
Bridge No.: __ 49Eocip

Sheet Title: ___Log o, “Tes® Boxiugs 2 KA

Revision Date: __ %/ to(09

Are there approved exceptions to the manual? [ JYes [INo (attach, if yes)

General
Yes No N/A
] O O Does the Plan View meet the requirements of Sec 5.2.3.3?
IZI O Does the Border meet the requirements of Sec 5.2.3.1 and Sec 5.2.3.27
IZ] O O Are the Notes clear and do they meet the requirements of Sec 5.2.2?
] O I_\_7[ If As-Built LOTB, does it meet the requirements of Sec 5.2.4? -
Y% O Is the soil legend sheet attached and properly labeled?
] O 4] If rock is presented, is the rock legend attached and properly labeled?
O ] [Zf If approved “Exception to Policy” form is attached, does the LOTB meet

the requirements of the approved exceptions?

Elevation View
Are the Hole |dentifications correct? (Sec 2.3) (Sec. 5.2.3.4)
Are the location descriptions correct?
Are the holes located properly on the profile?
Is the elevation scale correct? (Sec 5.2.3.4)

RERKERKR.
OOOQdo

Is the top of hole elevation presented and correct? (Sec 5.2.3.4)

Page 1 of 4 (uiy 1, 2007)



26 [M
27 [V
2.8

2.16
217 M
2.18 A

2.19 [V]

2.20 []

221 [
222 ¥

2.23

2.24 V]

OO0 OO0 O 0 OoOo O ooooo o oo dig

Log of Test Boring (LOTB) Sheet Checklist
Bridge No.: 49Egoic Sheet Title: \/O?I A\\'Ted? gOK?hgr& 7‘%2

N/A

Is the correct hole diameter presented in the correct Borehole Symbol?
(Sec5.2.5.6) -

Does the stationing match the profile view?

Are the Boring Date and Termination Elevation presented at the bottom of
each boring log? (Sec 5.2.3.4)

If SPT tests were performed, is the correct hammer efficiency reported at
the bottom of each borehole?

Are lab tests reported at the correct elevations? (Sec 5.2.5.2) .
Are SPT blow counts reported at the correct elevations? (Sec 5.2.5.2)

oo O

Is the groundwater presented at the correct elevation? (Sec 5.2.5.2)
Are the soil/rock layers and graphics presented correctly? (Sec 4, Sec 5.2.5.7)

Are the required descriptors presented and in the correct order? (Sec
2.41,Sec 2.5.1)

Are the descriptors presented consistent with those allowed in the
manual?

Are the soil identifications consistent with the field observations? (Sec 2)
Are the soil classifications consistent with reported lab test results? (Sec 3)

Are the consistency descriptors consistent with field observations and/or
lab test results? (Sec 2.4.3, Sec 3.2.3)

Are the apparent density descriptors consistent with the SPT results and
hammer efficiency? (Sec 2.4.4)

Are % recovery (REC) and rock quality designation (RQD) presented at
the required elevations?

Is rock strength presented where lab tests are reported? (Sec 3.3.1)

O & O O

Considering the field observations, are lab test results properly applied to
the descriptors within a layer per Sec 4.37

Are the presentations consistent with the rules presented in Sec 4?
Are the presentations consistent with the rules presented in Sec 5?

Page 2 of 4 (uly 1,2007)



. Log of Test Boring (LOTB) Sheet Checklist
Glirans

List all variances identified during initial review of the LOTB sheet and steps needed to resolve
the discrepancy (include item number). Also note any recommendations for revisions to the
manual or procedures that might reduce or eliminate similar errors in the future.

Page 3 of 4 (uly 1,2007)



‘ Log of Test Boring QC/QA Signature Sheet
Gltrans

Dist— EA: _L{7 Whol Bridge No.: _449£00 it
Sheet Titles:

Log d, Tesh Bocwgs A

I, the undersigned on the date following my signature, hereby certify that | have performed a
quality check of the referenced LOTB sheets and that the referenced LOTB sheets comply with
the Caltrans Soil and Rock Logging, Classification and Presentation Manual (June 2007) and
related policy and standards.

Lamfran Gerfech Engineer
Checker (Print) Title ~

\ ( 2 é :( N 7/14 (09
Checker{Signature) Date

I, the undersigned on the date following my signature, hereby certify that the referenced LOTB
sheets comply with Geotechnical Service’s Quality Control/Quality Assurance procedures, as
described in the memorandum, “Quality Control/Quality Assurance Documentation on LOTB
Sheets”, dated July 1, 2007.

(. DWD WANQ SINWR NG INTER

Functional Supervisor (Print) Title
VL Jawl wgg 7/ (09
Functional Supervisor (Sig?ature) Date

(This original checklist and signature sheet shall be placed in the geotechnical project file, and a
copy sent to the Geotechnical Services Corporate Unit (Mark Willian))
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GREGG IN SITU, INC.

] GEOTECHNICAL AND ENVIRONMENTAL INVESTIGATION SERVICES

November 20, 2007

Parikh Consultants

Attn: Perry Chan

356 S. Milpitas Blvd.
Milpitas, California 95035

Subiject: CPT Site Investigation
Willow Road Extension
Nipomo, California
GREGG Project Number: 07-179SH

Dear Mr. Chan:

The following report presents the results of GREGG Drilling & Testing’s Cone Penetration Test
investigation for the above referenced site. The following testing services were performed:

1 Cone Penetration Tests (CPTV) X
2 Pore Pressure Dissipation Tests (PPD) X
3 Seismic Cone Penetration Tests (SCPTU) ]
4 Resistivity Cone Penetration Tests (RCPTU) ]
5 UVIF Cone Penetration Tests (UVIFCPTU) ]
6 Groundwater Sampling (GWS) ]
7 Soil Sampling (SS) ]
8 Vapor Sampling (VS) ]
9 Vane Shear Testing (VST) ]
10 | SPT Energy Calibration (SPTE) ]

A list of reference papers providing additional background on the specific tests conducted is
provided in the bibliography following the text of the report. If you would like a copy of any of
these publications or should you have any questions or comments regarding the contents of this
report, please do not hesitate to contact our office at (562) 427-6899.

Sincerely,
GREGG Drilling & Testing, Inc.

Peter Robertson
Technical Operations

2726 Walnut Ave e Signal Hill, California 90755 e (562) 427-6899 ¢ FAX (562) 427-3314
OTHER OFFICES: SAN FRANCISCO ¢ HOUSTON ¢ SOUTH CAROLINA
www.greggdrilling.com




EGG
E—

GREGG IN SITU, INC.

GEOTECHNICAL AND ENVIRONMENTAL INVESTIGATION SERVICES

Cone Penetration Test Sounding Summary

-Table 1-

CPT Sounding Date Termination Depth Depth of Groundwater Depth of Soil Samples Depth of Pore Pressure
Identification (Feet) Samples (Feet) (Feet) Dissipation Tests (Feet)
CPT-01 11/19/07 70 - - 64.5
CPT-02 11/19/07 60 - - 60.0

2726 Walnut Ave e Signal Hill, California 90755 e (562) 427-6899 ¢ FAX (562) 427-3314
OTHER OFFICES: SAN FRANCISCO ¢ HOUSTON ¢ SOUTH CAROLINA

www.greggdrilling.com
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1 Cone Penetration Testing Procedure
I (CPT)

Gregg In Situ, Inc. carries out all Cone Penetration Tests (CPT) using an integrated
electronic cone system, Figure CPT. The soundings were conducted using a 20 ton
capacity cone with a tip area of 10 cm? and a friction sleeve area of 150 cm?. The cone
is designed with an equal end area friction sleeve and a tip end area ratio of 0.80.

The cone takes measurements of cone

bearing (qc), sleeve friction (f;) and N : >

penetration pore water pressure (up) at 5-

cm intervals during penetration to provide “HER R

a nearly continuous hydrogeologic log. l ‘ M! Electric cable for signal transmission
CPT data reduction and interpretation is —Water seal

performed in real time facilitating on-site \

Friction load cell

decision making. The above mentioned
parameters are stored on disk for further ‘
analysis and reference. All CPT

soundings are performed in accordance )
with revised (2002) ASTM standards (D L/
5778-95).

“— Friction sleeve

Wi Inclinometer (Ix & Iy)

i i - Tip load cell
element located directly behind the cone RIS

tip (uy), Figure CPT. It consists of porous [”
plastic and is 5.0mm thick. The filter

element is used to obtain penetration pore A %
pressure as the cone is advanced as well '
as Pore Pressure Dissipation Tests !
(PPDT’s) during appropriate pauses in H_'
penetration. It should be noted that prior
to penetration, the element is fully
saturated with silicon oil under vacuum Cone Tip
pressure to ensure accurate and fast

dissipation.

T
The cone also contains a porous filter | (

——

|

\

o4 Water seal

: B Soil seal
4:1:— Pore pressure transducer

' Filter

Figure CPT

When the soundings are complete, the test holes are grouted using a Gregg In Situ
support rig. The grouting procedures generally consist of pushing a hollow CPT rod
with a “knock out” plug to the termination depth of the test hole. Grout is then pumped
under pressure as the tremie pipe is pulled from the hole. Disruption or further
contamination to the site is therefore minimized.



Cone Penetration Test Data & Interpretation

EGG
I

The Cone Penetration Test (CPT) data collected from your site are presented in graphical
form in the attached report. The plots include interpreted Soil Behavior Type (SBT) based on
the charts described by Robertson (1990). Typical plots display SBT based on the non-
normalized charts of Robertson et al (1986). For CPT soundings extending greater than 50
feet, we recommend the use of the normalized charts of Robertson (1990) which can be
displayed as SBTn, upon request. The report also includes spreadsheet output of computer
calculations of basic interpretation in terms of SBT and SBTn and various geotechnical
parameters using current published correlations based on the comprehensive review by
Lunne, Robertson and Powell (1997), as well as recent updates by Professor Robertson. The
interpretations are presented only as a guide for geotechnical use and should be carefully
reviewed. Gregg InSitu and Gregg Drilling & Testing Inc. do not warranty the correctness or
the applicability of any of the geotechnical parameters interpreted by the software and do not
assume any liability for any use of the results in any design or review. The user should be
fully aware of the techniques and limitations of any method used in the software.

Some interpretation methods require input of the groundwater level to calculate vertical
effective stress. An estimate of the in-situ groundwater level has been made based on field
observations and/or CPT results, but should be verified by the user.

A summary of locations and depths is available in Table 1. Note that all penetration depths
referenced in the data are with respect to the existing ground surface.

Note that it is not always possible to clearly identify a soil type based solely on g, fs, and u,.
In these situations, experience, judgment, and an assessment of the pore pressure
dissipation data should be used to infer the correct soil behavior type.

(After Robertson, et al., 1986)
1000

ZONE SBT

[EN

Sensitive, fine grained

Organic materials

Clay

100

Silty clay to clay

Clayey silt to silty clay

Sandy silt to clayey silt

Silty sand to sandy silt

Cone Bearing (bar), Qt

Sand to silty sand
Sand

Gravely sand to sand
Very stiff fine grained*
12 Sand to clayey sand*

*over consolidated or cemented

© |0 N[O (0|~ W (N

[
o

[EY
[E

3 5
Friction Ratio (%), Rf

Figure SBT
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Col 1i Col 2i
Depth | Depth
(m) (1)
0.100 0.328
0.200 0.656
0.300 0.984
0.400 1312
0.500 1.640
0.600 1.969
0.700 2.297
0.800 2.625
0.900 2.953
1.000 3.281
1.100 3.609
1.200 3.937
1.300 4.265
1.400 4.593
1.500 4.921
1.600 5.249
1.700 5.577
1.800 5.906
1.900 6.234
2.000 6.562
2.100 6.890
2.200 7.218
2.300 7.546
2.400 7.874
2.500 8.202
2.600 8.530
2.700 8.858
2.800 9.186
2.900 9.514
3.000 9.843
3.100 10.171
3.200 10.499
3.300 10.827
3.400 11.155
3.500 11.483
3.600 11.811
3.700 12.139
3.800 12.467
3.900 12.795
4.000 13.123
4.100 13.451
4.200 13.780
4.300 14.108
4.400 14.436
4.500 14.764
4.600 15.092
4.700 15.420
4.800 15.748
4.900 16.076
5.000 16.404
5.100 16.732
5.200 17.060
5.300 17.388
5.400 17.717
5.500 18.045
5.600 18.373
5.700 18.701
5.800 19.029
5.900 19.357
6.000 19.685
6.100 20.013
6.200 20.341
6.300 20.669
6.400 20.997
6.500 21.325
6.600 21.654
6.700 21.982
6.800 22.310
6.900 22.638
7.000 22.966
7.100 23.294
7.200 23.622

GREGG DRILLING & TESTING, INC.

CONE PENETRATION TEST DATA
Units:

Data averaging interval:
Assumed depth of water:

Net area ratio of cone:

Unit weight of water:

Relative density constant, CDR:
Young's modulus for sands, a:

Client:  PARIKH CONSULTANTS
Site: WILLOW RD. EXT.
Engineer: P.CHAN

Sounding: CPT-01
Date: 11/19/2007

Time: 1:43 PM
Nkt for clays:
OCR number, Kocr:

Interpretation based on Lunne, Robertson and Powell, 1997

Col3i | Col4i  Col5i | Col6i Col7i = Col8i  Col9i Col10i Col 11i Col 12i
Total
Unit  Overburden Insitu pore
qc fs u Other qt Rf SBT | Weight,y = Stress, ov pressure, uo
(tsf) (tsf) (psi) (tsf) (%) (pcf) (tsf) (tsf)
0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
0.000 = 0.000 | 0.000 0.000
0.000 = 0.000 | 0.000 0.000
0.000 = 0.000 | 0.000 0.000
0.000 = 0.000 | 0.000 0.000
0.000 = 0.000 | 0.000 0.000
0000 = 0.000 | 0.000 0.000
27664 0260  0.741 27.67 0.94 7 118 0.290 0.000
76.043 0778 | 2.222 76.07 1.02 8 121 0.310 0.000
63036 0749 2210 63.07 119 7 118 0.329 0.000
53072 0624  2.186 53.10 118 7 118 0.348 0.000
44388 0427 | 2151 44.42 0.96 7 118 0.368 0.000
40027 0341 2121 40.06 0.85 7 118 0.387 0.000
30875 0320 2115 39.91 0.80 7 118 0.406 0.000
42141 0315 2104 4217 0.75 7 118 0.426 0.000
50559 0375 | 2.098 50.59 0.74 8 121 0.445 0.000
69.843 0537  2.098 69.87 0.77 8 121 0.465 0.000
94331 0798  2.104 94.36 0.85 8 121 0.485 0.000
117.445 1125 | 2.098 117.47 | 096 8 121 0.505 0.000
131.059 | 1.433 | 2.092 131.09 | 1.09 8 121 0.525 0.000
137.477 | 1558 | 2.080 13751 | 113 8 121 0.545 0.000
137.363 | 1.660 | 2.080 13739 | 121 8 121 0.564 0.000
132310 1713 | 2.074 13234 | 129 8 121 0.584 0.000
128243 | 1647 | 2.080 12827 128 8 121 0.604 0.000
115710 | 1505 | 2.074 11574 | 1.30 8 121 0.624 0.000
103594 1260 | 2.080 10362 | 122 8 121 0.644 0.000
108.249 1160 | 2.074 108.28  1.07 8 121 0.664 0.000
126593 | 1.325 | 2.092 12662 105 8 121 0.683 0.000
137.657 | 2335 | 2.139 137.69 170 8 121 0.703 0.000
148721 | 2551 | 2.198 148.75 172 8 121 0.723 0.000
151451 2316 | 2.204 15148 153 8 121 0.743 0.000
131.315 | 2439 | 2.228 13135 186 7 118 0.762 0.000
120990 2.019 | 2.240 12102 | 167 8 121 0.782 0.000
117.795 | 1677 | 2.234 117.83 | 142 8 121 0.802 0.000
110.960 = 1549 | 2.228 11099 | 1.40 8 121 0.822 0.000
110268 | 1578 | 2.210 11030 | 143 8 121 0.842 0.000
116411 1529 | 2.216 11644 131 8 121 0.862 0.000
124090 1500 | 2.222 12412 | 121 8 121 0.881 0.000
123266 1522 | 2.198 12330 | 123 8 121 0.901 0.000
123218 1502 | 2175 12325 | 122 8 121 0.921 0.000
124.981 | 1487 | 2.169 12501 | 119 8 121 0.941 0.000
128802 1523 | 2.169 12883 118 8 121 0.961 0.000
136444 1559 | 2175 136.48 114 8 121 0.981 0.000
151461 1878 | 2.186 15149 | 124 8 121 1.000 0.000
157.367  2.646 | 2.198 157.40 168 8 121 1.020 0.000
165558 | 3.143 | 2.275 165.59  1.90 8 121 1.040 0.000
184823 | 3279 | 2341 184.86 177 8 121 1.060 0.000
181.059  2.848 2370 181.09 157 8 121 1.080 0.000
176.746 | 2.406 | 2.376 176.78 | 136 8 121 1.100 0.000
189203 2534 | 2.376 189.24 | 134 8 121 1119 0.000
200191 2923 | 2.388 20023 | 146 8 121 1.139 0.000
213653 3.042 2394 21369 | 142 8 121 1.159 0.000
222783 | 3.006 | 2412 22282 | 135 9 124 1.180 0.000
218394 2981 | 2418 21843 | 136 9 124 1.200 0.000
203708 2784 | 2.418 20374 | 137 9 124 1.220 0.000
186.245 2524 | 2.406 186.28 135 8 121 1.240 0.000
178.063 | 2207 | 2412 17810 | 124 9 124 1.260 0.000
180585 = 2.039 | 2.424 180.62 113 9 124 1.281 0.000
188814 2257 | 2.435 188.85 120 9 124 1.301 0.000
209397 | 2713 | 2435 20943 | 1.30 9 124 1.322 0.000
217.891 | 3.138 | 2429 21793 | 144 8 121 1.341 0.000
225001 3375 | 2435 22504 | 150 8 121 1.361 0.000
230140 3502 | 2441 23018 | 152 8 121 1.381 0.000
229012 | 3427 | 2441 22905 | 150 8 121 1.401 0.000
229353 | 3.336 | 2.447 22939 | 145 8 121 1.421 0.000

imperial
0.100
50.013
0.80
624
350

4

Small strain shear modulus number, SG (s 180
Small strain shear modulus number, CG (c50

15
0.3

Col 13i

Effective
overburden
stress, o'v

(tsh

0.290
0.310
0.329
0.348
0.368
0.387
0.406
0.426
0.445
0.465
0.485
0.505
0.525
0.545
0.564
0.584
0.604
0.624
0.644
0.664
0.683
0.703
0.723
0.743
0.762
0.782
0.802
0.822
0.842
0.862
0.881
0.901
0.921
0.941
0.961
0.981
1.000
1.020
1.040
1.060
1.080
1.100
1119
1.139
1.159
1.180
1.200
1.220
1.240
1.260
1.281
1.301
1.322
1.341
1.361
1.381
1.401
1.421

meters

feet

Ib/ft3
Col 14i Col 15 Col 16i Col 17i

Soil Behavior
Type

cone Friction raio, pore pressure  (normalized)

resistance, Qtl Fr ratio, Bq SBTn
94.50 0.95 0.00 6
244.70 1.03 0.00 6
190.73 119 0.00 6
151.48 118 0.00 6
119.84 0.97 0.00 6
102.53 0.86 0.00 6
97.23 0.81 0.00 6
98.10 0.76 0.00 6
112.59 0.75 0.00 6
149.19 0.77 0.00 6
193.53 0.85 0.00 6
231.67 0.96 0.00 6
248.81 110 0.00 6
251.50 114 0.00 6
242.42 121 0.00 6
225.50 1.30 0.00 6
211.33 1.29 0.00 6
184.49 131 0.00 6
159.96 122 0.00 6
162.16 1.08 0.00 6
184.26 1.05 0.00 6
194.77 1.70 0.00 6
204.70 172 0.00 6
202.88 154 0.00 6
171.30 1.87 0.00 6
153.73 1.68 0.00 6
145.92 1.43 0.00 6
134.05 141 0.00 6
130.05 1.44 0.00 6
134.16 132 0.00 6
139.83 122 0.00 6
135.81 124 0.00 6
132.81 1.23 0.00 6
131.87 1.20 0.00 6
133.10 119 0.00 6
138.18 115 0.00 6
150.43 125 0.00 6
153.27 1.69 0.00 6
158.21 191 0.00 6
173.40 178 0.00 6
166.71 158 0.00 6
159.76 1.37 0.00 6
168.04 135 0.00 6
174.74 1.47 0.00 6
183.35 143 0.00 6
187.91 1.36 0.00 6
181.04 137 0.00 6
165.97 137 0.00 6
149.22 1.36 0.00 6
140.30 125 0.00 6
140.02 114 0.00 6
144.14 120 0.00 6
157.48 1.30 0.00 6
161.47 145 0.00 6
164.32 151 0.00 6
165.67 153 0.00 6
162.50 151 0.00 6
160.46 1.46 0.00 6

Col 18i

SBTn
Index, Ic

Col 19i

Normalized

Cone

resistance,

Qn

55.04
132.37
110.90

92.47

75.29

66.27

64.23

65.74

75.97
100.54
131.33
160.03
175.81
181.33
178.95
170.58
162.81
145.29
128.17
130.91
149.86
163.35
173.56
173.38
149.71
135.72
129.78
120.65
118.35
123.00
129.16
126.77
125.15
125.37
127.67
133.65
146.78
151.00
157.12
173.53
168.16
162.46
172.28
180.47
190.91
197.33
191.49
176.67
159.74
151.32
152.31
157.80
173.61
178.84
183.04
185.66
183.22
182.10

Col 20i

Estimated
permeability,

kSBT
(ft/sec)

3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4

Col 21i

SPT N60
(blows/ft)

Col 22i

SPT

(N1)60
(blowsift)

Col 23i

Relative
Density, Dr
(%)

Col 24i Col 25
Friction ~ Young's
Angle, @' | modulus, Es
(degrees) (tsf)
40 111
45 304
44 252
43 212
42 178
41 160
40 160
40 169
41 202
43 279
44 377
45 470
45 524
45 550
45 550
45 529
44 513
44 463
43 414
43 433
44 506
44 551
44 595
44 606
43 525
43 484
43 471
42 444
42 441
42 466
42 496
42 493
42 493
42 500
42 515
42 546
43 606
43 630
43 662
43 739
43 724
43 707
43 757
43 801
44 855
44 891
44 874
43 815
43 745
42 712
42 722
42 755
43 838
43 872
43 900
43 921
43 916
43 918

Col 26i

Small strain
shear
modulus, Go

(tsf)

367

Col 27i

Undrained

shear strength, strength ratio,

su
(tsf)

Col 28i

Undrained

sulg'v

Col 29i

Over
consolidation
ratio, OCR

4/19/2009 3:13 PM
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Col 1i

Col 2i

49.213
49.541
49.869
50.197
50.525
50.853
51.181
51.509
51.837
52.165
52.493
52.822

Col 3i

qc
(tsf)
233.278
241.175
246.228
254.874
263.397
282.851
307.947
324.215
322.243
307.245
295.176
295.508
300.059
312.459
326.254
334.653
337.033
288.502
230.566
211.036
191.327
274.186
327.543
347.101
359.625
341.745
330.577
316.166
282.434
270.100
289.668
381.572
432.388
396.514
370.025
327.780
224.394
182.064
142.872
127.504
76.916
53.527
47.593
73.939
82.168
77.740
51.716
35.343
32.405
34.557
40.216
43.420
41.155
39.913
39.287
38.633
38.178
37.780
38.282
40.017
42171
41.982
43.373
44,852
43.231
58.618
87.979
58.362
40.083
35.116
35.713
38.709
44.208
47.184
87.581
71.189
57.945
56.210
54.882
53.963
40.501
36.130
34.935
35.504
36.017
33.826
33.713
34.595
36.083

Col 4i

(tsf)
3.344
3.383
2.951
3.227

6.317
6.867
6.275
5.419
3.688
2274
2.207
1.424
0.285
0.247
0.267

Col 5i

(psi)
2.465
2.489
2,559
2,672
2.702

Col 6i

Other

Col 7i

qt
(tsf)
233.31
241.21
246.27
254.91
263.44
282.89
307.99
324.26
322.28
307.29
295.22
295.55
300.10
31251
326.30
334.70
337.08
288.55
230.62
211.09

Col 8i

Col 9i

SBT

CnnanasasnanaEEroaaasEEE 000000000000 0NN~ ®® 0000000000000 00000000000 0000000000000 000000

Col 10i

Unit
Weight, y
(pch)

Col 11i

Total

Overburden
Stress, ov

(tsf)
1.441
1.461
1.482
1.502
1523
1.543
1.563
1.584
1.604
1.624
1.645
1.665
1.685
1.706
1.726
1.747
1.767
1.787
1.808
1.828
1.848
1.868
1.888
1.908
1.928
1.949
1.969
1.989
2.010
2.030
2.050
2.071
2.091
2111
2131
2.151
2171
2.191
2211
2.231
2.250
2270
2.290
2.310
2.330
2.350
2.369
2.389
2.408
2.427
2.447
2.466
2.485
2.504
2522
2541
2.560
2579
2.598
2616
2.635
2.654
2673
2.692
2710
2732
2.753
2775
2.793
2.812
2.831
2.850
2.869
2.887
2.909
2.930
2.949
2.968
2.987
3.005
3.024
3.043
3.062
3.081
3.099
3.118
3.137
3.156
3.175

Col 12i

Insitu pore
pressure, uo

(tsf)
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Col 13i

Effective
overburden
stress, o'v

(tsf)
1.441
1.461
1.482
1.502
1523
1.543
1.563
1.584
1.604
1.624
1.645
1.665
1.685
1.706
1.726
1.747
1.767
1.787
1.808
1.828
1.848
1.868
1.888
1.908
1.928
1.949
1.969
1.989
2.010
2.030
2.050
2.071
2.091
2111
2131
2.151
2171
2.191
2211
2231
2.250
2270
2.290
2.310
2.330
2.350
2.369
2.389
2.408
2.427
2.447
2.466
2.485
2.504
2522
2541
2.560
2579
2.598
2616
2.635
2.654
2673
2.692
2710
2732
2.753
2775
2.793
2.812
2.831
2.850
2.869
2.887
2.909
2.930
2.949
2.968
2.987
3.005
3.018
3.027
3.036
3.044
3.053
3.061
3.070
3.078
3.087

Col 14i Col 15i Col 16i Col 17i
Soil Behavior
Type
cone Friction raio, pore pressure (normalized)

resistance, Qtl

160.90
164.05
165.19
168.69
172.02
182.35
196.01
203.75
199.92
188.17
178.49
176.50
177.05
182.20
188.03
190.64
189.77
160.45
126.58
114.47
102.57
145.83

Fr

ratio, Bq SBTn

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

o
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Col 18i

SBTn
Index, lc

187
1.86
181
1.82
1.86
1.83
181
1.80
181
1.82
1.84
1.83
1.82
1.83
1.83
1.84
1.83
1.86
1.93
1.92
2.04
1.93
1.88
1.89
1.86
1.83
179
181
1.89
1.88
187
181
181
1.89
1.90
1.93
2.05
2.04
219
214
211
2.30
2.39
2.28
2.27
214
2.23

Col 19i

Normalized
Cone
resistance,
Qtn

183.81
188.77
192.24
197.30
201.55
215.51
233.66
244.40
240.89
227.72
216.81
215.79
217.96
225.28
233.45
237.65
238.16
201.50
157.86
143.67
126.78
184.37
221.15
232.39
240.66
228.48
221.52
209.66
183.31
174.72
186.58
247.73
279.68
250.63
231.80
202.80
134.26
108.26
81.54
72.92
43.57
28.47
24.51
39.48
43.83
42.42
27.03
16.59
14.60
15.69
18.39
19.38
17.79
17.01
16.58
16.13
15.79
15.49
15.65
16.32
17.18
16.93
17.37
17.81
16.57
22.88
35.88
22.02
14.58
12.61
12.82
13.92
16.32
17.02
34.33
26.35
21.18
20.59
19.77
19.18
13.54
11.82
11.27
11.48
11.77
10.84
10.78
11.12
11.67

Col 20i

Estimated
permeability,
kSBT
(f/sec)
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-6
3.00E-4
3.00E-6
3.00E-6
3.00E-6
3.00E-6
3.00E-6
3.00E-6
3.00E-6
3.00E-6
3.00E-6
3.00E-6
3.00E-8
3.00E-8
3.00E-8
3.00E-8
3.00E-8
3.00E-8
3.00E-8
3.00E-8
3.00E-8
3.00E-8
3.00E-8
3.00E-8
3.00E-8
3.00E-8
3.00E-8
1.00E-9
1.00E-9
1.00E-9
1.00E-9
1.00E-9
1.00E-9
1.00E-9
1.00E-9
1.00E-9
1.00E-9
1.00E-9
1.00E-9
1.00E-9
1.00E-9
1.00E-9
1.00E-9
1.00E-9
1.00E-9
1.00E-9
1.00E-9
1.00E-9
1.00E-9
1.00E-9
1.00E-9
1.00E-9
1.00E-9

Col2li | Col2zi
SPT
SPTNGO  (N1)60
(blowsfft)  (blows/ft)
43.7 375
45.0 38.3
45.1 38.1
46.8 39.3
49.1 40.9
52.2 43.2
56.4 46.4
59.3 485
59.1 48.0
56.6 45.7
54.6 438
54.5 435
55.2 43.7
57.6 45.4
60.3 41.2
62.0 48.3
62.2 48.2
53.8 414
44.2 338
40.3 30.7
38.2 28.9
52.5 395
615 46.1
65.6 48.8
67.2 49.8
63.2 46.5
60.1 44.1
58.0 42.3
53.3 38.7
50.7 36.6
54.3 39.0
70.0 50.0
79.1 56.3
74.8 53.0
70.2 49.5
62.9 44.1
45.0 314
36.4 25.3
30.3 20.9
26.5 183
15.8 10.8
119 8.1
11.0 75
16.3 11.0
18.0 122
16.2 10.9
112 75
8.9 5.9
86 5.7
9.0 5.9
10.4 6.8
117 7.7
116 7.6
114 7.4
113 73
112 72
111 7.1
11.0 7.0
11.0 7.1
115 7.3
12.1 7.7
12.1 7.7
126 7.9
13.1 8.2
134 8.4
17.8 111
24.9 15.4
185 114
12.9 7.9
112 6.9
113 6.9
122 7.4
133 8.1
148 8.9
24.4 14.7
215 12.9
17.4 10.4
16.6 9.9
16.5 98
16.4 9.7
132 78
120 71
118 7.0
119 7.0
118 6.9
113 6.7
112 6.6
114 6.7
118 6.9

Col 23i

Relative
Density, Dr
(%)

72

Col 24i Col 25i
Friction Young's
Angle, ¢'  modulus, Es
(degrees) (tsf)
43 933
43 965
43 985
43 1020
43 1054
44 1132
44 1232
44 1297
44 1289
44 1229
44 1181
43 1182
43 1200
44 1250
44 1305
44 1339
44 1348
43 1154
42 922
41 844
41 766
43 1097
43 1310
44 1389
44 1439
43 1367
43 1323
43 1265
42 1130
42 1081
42 1159
44 1526
44 1730
44 1586
43 1480
43 1311
41 898
40 728
38 572
37 510
34 308
32 214
31 191
34 296
34 329
34 311
31 207
29 142

Col 26i

Small strain
shear
modulus, Go
(tsf)
1275
1296

Col 27i Col 28i
Undrained Undrained
shear strength, strength ratio,
su sulo'v

(tsf)

2.00 0.83
2.15 0.88
2.52 1.03
2.73 111
2.58 1.04
2.50 1.00
2.46 0.97
241 0.95
2.38 0.93
2.35 0.91
2.38 0.92
2.50 0.95
2.64 1.00
2.63 0.99
2.72 1.02
2.81 1.05
271 1.00
3.73 1.37
5.69 2.07
371 1.34
249 0.89
2.16 0.77
220 0.78
239 0.84
2.76 0.96
2.96 1.02
5.65 1.94
4.55 1.55
3.67 1.24
3.55 1.20
3.46 1.16
3.40 113
2.50 0.83
221 0.73
213 0.70
217 0.71
220 0.72
2.05 0.67
2.04 0.67
210 0.68
220 0.71

Col 29i

Over
consolidation
ratio, OCR
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Col 1i

Col 2i Col 3i

Depth | qc
(ft) (tsf)
53.150 39.240
53.478 41.620
53.806 43.544
54.134 51.631
54.462 69.236
54.790 86.349
55.118 89.762
55.446 56.732
55.774 47.317
56.102 48.427
56.430 48.057
56.759 48.436
57.087 48.711
57.415 49.621
57.743 45.743
58.071 44.805
58.399 47.422
58.727 89.070
59.055 = 110.998
59.383 92.795
59.711 59.547
60.039 54.902
60.367 64.553
60.696 95.630
61.024  126.527
61.352 78.205
61.680 50.209
62.008 35.419
62.336 34.082
62.664 35.059
62.992 43.155
63.320 53.735
63.648 72.649
63.976 74.915
64.304 76.062
64.633  228.538
64.961 = 284.909
65.289  333.364
65.617 = 366.081
65.945 422746
66.273 = 456.070
66.601 = 439.451
66.929 = 413.683
67.257  391.698
67.585 = 380.492
67.913  370.651
68.241  395.518
68.570 = 360.962
68.898 = 410.156
69.226  464.034
69.554  473.041
69.882  480.179

Col 4i

0.826

Col 5i

(psi)
4.646
4.675
4711
4.788
4.972
5.220
5.339
5.339
5.369
5.404
5.422
5.440
5.469
5.499
5.499
5.528
5.546
5.617
5.629
5.623
5.457
5.410
5.570
5.920
6.121
6.145
6.186
6.198
6.234
6.263
6.317
6.411
6.601
6.702
6.838
7.010

20.046
28.045
30.469
21.207
14.873
15.021
10.310

1612
3.958
8.278
10.387
9.730
10.026
9.978
9.973
10.061

Col 6i

Other

Col 7i

Col 8i

Col 9i

SBT

Col 10i

Unit
Weight, y
(pcf)
115
115
115
115
115
115
118
115
115
115
115
115
115
115
115
115
115
115
131
131
131
115
131
115
115
115
115
111
115
115
115
115
115
118
115
124
124
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127

Col 11i

Total

Overburden
Stress, ov

(tsf)
3.193
3.212
3.231
3.250
3.269
3.287
3.307
3.325
3.344
3.363
3.382
3.401
3.419
3.438
3.457
3.476
3.495
3513
3.535
3.556
3.578
3.596
3.618
3.637
3.655
3.674
3.693
3.711
3.730
3.749
3.768
3.787
3.805
3.825
3.843
3.864
3.884
3.905
3.926
3.947
3.968
3.989
4.009
4.030
4.051
4.072
4.093
4.114
4.135
4.156
4.177
4.197

Col 12i

Insitu pore
pressure, uo

(tsf)
0.098
0.108
0.118
0.129
0.139
0.149
0.159
0.170
0.180
0.190
0.200
0.210
0.221
0.231
0.241
0.251
0.262
0.272
0.282
0.292
0.303
0.313
0.323
0.333
0.344
0.354
0.364
0.374
0.384
0.395

Col 13i

Effective
overburden
stress, o'v

(tsf)
3.096
3.104
3.113
3.121
3.130
3.138
3.147
3.156
3.165
3.173
3.182
3.190
3.199
3.207
3.216
3.224
3.233
3.242
3.253
3.264
3.275
3.284
3.295
3.303
3.312
3.321

3.524
3.535
3.546
3.556
3.567
3.578

Col 14i Col 15i Col 16i Col 17i
Soil Behavior
Type
cone Friction raio, pore pressure (normalized)

resistance, Qf

11.67
12.39
12.97
15.52
21.10
26.49
27.49
16.95
13.92
14.23
14.07
14.14
14.18
14.42
13.17
12.84
13.61
26.42
33.06
27.37
17.11
15.65
18.52
27.87
37.13
22.47
14.00
9.53
9.10
9.36
11.74
14.84
20.40
21.01
21.29
65.96
82.31
96.21
105.43
121.49
130.71
125.52
117.71
111.01
107.48
104.36
11111
100.99
114.55
129.36
131.49
133.09

1t Fr

ratio, Bq SBTn

0.01
0.01
0.01

o
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Col 18i

SBTn
Index, lc

3.00
2.98
2.96
2.94
2.80
2.68
2.62
278

Col 19i

Normalized
Cone
resistance,
Qtn

105.10

182.54
214.81
231.52
224.11
211.84
189.37
185.60
181.57
198.06
177.09
205.70
237.15
241.42
244.72

Col 20i

Estimated
permeability,
kSBT
(f/sec)
1.00E-9
1.00E-9
1.00E-9
1.00E-9
3.00E-8
3.00E-8
3.00E-8
3.00E-8
3.00E-8
3.00E-8
1.00E-9
1.00E-9
1.00E-9
1.00E-9
1.00E-9
1.00E-9
1.00E-9
3.00E-8
3.00E-8
1.00E-9
1.00E-9
1.00E-9
1.00E-9
3.00E-8
3.00E-8
1.00E-9
1.00E-9
1.00E-9
1.00E-9
1.00E-9
1.00E-9
1.00E-9
3.00E-8
3.00E-8
3.00E-8
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4
3.00E-4

Col2li | Col2zi

SPT
SPTNGO  (N1)60

(blowsfft)  (blows/ft)
26 7.4
13.1 77
136 7.9
15.9 9.2
19.7 115
231 13.4
23.2 135
16.0 9.3
135 7.8
13.9 8.0
14.2 82
14.8 85
15.3 8.8
15.6 9.0
14.6 8.4
14.4 82
15.4 8.8
24.6 14.1
303 173
26.3 15.0
186 105
17.4 9.9
19.7 111
25.7 145
317 17.9
225 127
16.2 9.1
127 72
118 6.6
118 6.6
137 7.7
165 9.2
20.2 113
20.0 1.2
20.7 115
44.6 24.9
53.9 30.0
61.2 34.0
65.8 36.5
745 413
80.4 445
77.0 425
72.0 30.7
72.0 39.6
69.1 38.0
67.0 36.7
69.9 38.3
64.9 355
72.2 30.4
795 434
81.7 445
77.3 42.0

Col 23i

Relative
Density, Dr
(%)

Col 24i Col 25i
Friction Young's
Angle, ¢'  modulus, Es
(degrees) (tsf)
38 915
40 1141
40 1335
41 1466
42 1692
42 1825
42 1759
41 1655
41 1567
41 1522
41 1483
41 1583
41 1444
41 1641
42 1857
42 1893
42 1921

Col 26i

Small strain
shear
modulus, Go

Col 27i Col 28i
Undrained Undrained
shear strength, strength ratio,
su sulo'v

(tsf)

241 0.78
2.56 0.83
269 0.86
3.23 1.03
4.40 141
5.54 1.77
5.77 1.83
357 113
2.94 0.93
3.01 0.95
2.98 0.94
3.01 0.94
3.02 0.95
3.08 0.96
2.82 0.88
2.76 0.86
2.93 0.91
5.71 1.76
717 2.20
5.95 1.82
3.74 114
3.43 1.04
4.07 1.23
6.14 1.86
8.20 248
4.97 1.50
311 0.93
212 0.64
2.03 0.61
2.09 0.62
2.63 0.78
3.34 0.99
4.60 1.36
4.75 1.40
4.82 1.42

Col 29i

Over
consolidation
ratio, OCR
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E

Col 1i Col 2i
Depth | Depth
(m) (ft)
0.100 0.328
0.200 0.656
0.300 0.984
0.400 1312
0.500 1.640
0.600 1.969
0.700 2297
0.800 2.625
0.900 2.953
1.000 3.281
1.100 3.609
1.200 3.937
1.300 4.265
1.400 4.593
1.500 4.921
1.600 5.249
1700 5577
1.800 5.906
1.900 6.234
2.000 6.562
2.100 6.890
2.200 7.218
2.300 7.546
2.400 7.874
2.500 8.202
2.600 8.530
2.700 8.858
2.800 9.186
2.900 9.514
3.000 9.843
3.100 10.171
3.200 10.499
3.300 10.827
3.400 11.155
3.500 11.483
3.600 11.811
3.700 12.139
3.800 12.467
3.900 12.795
4.000 13.123
4.100 13.451
4.200 13.780
4.300 14.108
4.400 14.436
4.500 14.764
4.600 15.092
4.700 15.420
4.800 15.748
4.900 16.076
5.000 16.404
5.100 16.732
5.200 17.060
5.300 17.388
5.400 17.717
5.500 18.045
5.600 18.373
5.700 18.701
5.800 19.029
5.900 19.357
6.000 19.685
6.100 20.013
6.200 20.341
6.300 20.669
6.400 20.997
6.500 21.325
6.600 21.654
6.700 21.982
6.800 22.310
6.900 22.638
7.000 22.966
7.100 23.294

GREGG DRILLING & TESTING, INC.
CONE PENETRATION TEST DATA
Client:  PARIKH CONSULTANTS
Site: WILLOW RD. EXT.
Engineer: P.CHAN
Sounding: CPT-02

Date: 11/19/2007
Time: 12:59 PM

Interpretation based on Lunne, Robertson and Powell, 1997

Col3i | Coldi  Col5i  Col6i Col7i  Col8i
a@© fs u Other qat Rf
(tsh) (tsf) (psi) (tsf) (%)

0000 0000  0.00

0000 0000  0.000

0000 0000  0.000

0000 0000  0.000

0000 0000  0.000

0000 0000  0.000

0000 0000  0.000

0000 0000  0.000

0000 0000  0.000

0000 0000  0.000

0000 0000  0.000

0000 0000  0.000

0000 0000  0.000

0000 0000  0.000

18497 0159 | 1179 1851 | 086
53328 0490 3519 5338 | 092
51.015 0.480 3.484 51.07 0.94
50.541 0.512 3.490 50.59 1.01
51300 0553 3502 5135 108
50219 = 0578 3502 5027 115
49.024 | 0560 3514 49.07 | 114
52096 0581 3526 5215 111
57.016 = 0.604 3543 57.07 106
62771 | 0.625 3555 6282 099
67530 0572 3561 67.50 085
67.075 0586 3591 6713 087
70753 | 0.639 3614 7081 090
73019 | 0.714 3626 7307 098
75105 0813 3638 7516 108
76622 | 0.893  3.656 7667 116
80357 | 0933  3.668 8041 116
93345 0964  3.697 9340 103
112942 1142 3727 11300 101
120043 1174  3.745 12010 0.98
134662 1297  3.769 13472 0.96
149309 1559  3.857 14936 1.04
158.183 1917  3.911 15824 1.21
154059 1964  3.917 15412 1.27
130.784 1595  3.899 13084  1.22
108.922 1302 3.905 10898 119
98.418 1104 3911 9847 | 112
95820 0971  3.923 9588 101
99.877 | 0972 3.946 99.93 097
95830 1080  3.964 9500 113
86282 0938  3.964 8634 1.09
80376  0.800  3.994 8043 0.99
82680 0893  4.065 8275  1.08
105.765 1369  4.106 10582  1.20
133107 2333 4.148 13317 175
140701 3589 4171 14076 2.55
130225 3220  4.195 13029 2.47
133.363 2141  4.225 13342 1.60
138.368 2492  4.243 13843 1.80
149679 3694  4.261 14974 2.47
174300 4380  4.302 17437 251
188.265 4.064  4.361 18833 216
196522 3.946  4.450 19659  2.01
214355 3877  4.480 21442 181
234312 3.897  4.509 23438 166
240.104 3802 4527 24017 158
236.909 3740  4.539 23697 158
225.826  3.439  4.562 22580 152
224139 3.434 4586 22420 153
230567 3762 4.622 23063 163
240602 4.039  4.657 24076 168
231985 3.482  4.502 23205 150
235710 3393 4.729 23578 144
230519 3.449  4.882 23059 150
222812 3395  4.906 22288 152
228073 3.458  4.942 22814 152
222.157 3547 4.966 22223 160
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Units: Imperial
Data averaging interval: 0.100 meters
Assumed depth of water: 50.013 feet
Net area ratio of cone: 0.80
Unit weight of water: 62.4 Ib/ft3
Relative density constant, CDR: 350
Young's modulus for sands, a:
Small strain shear modulus number, SG (sa 180
Small strain shear modulus number, CG (cle 50
Nkt for clays: 15
OCR number, kocr: 03
Col 10i Col 11i Col 12i Col 13i Col 14i Col 15i Col 16i Col 17i Col 18i Col 19i Col 20i Col 21i Col 22i Col 23i Col 24i Col 25i Col 26i
Normalized Soil Behavior Normalized
Total Effective cone Type Cone Estimated Small strain
Unit Weight, Overburden | Insitu pore pore SBTn | resistance, = permeability, SPT Relative | Friction Young's shear
v Stress, 0V | pressure, uo | stress, 0'v Qt Friction raio, Frpressure ratio, Bq SBTn Index, Ic Qn KkSBT SPTN60  (N1)60  Density, Dr Angle, @' modulus, Es modulus, Go
(pch) (tsf) (tsf) (tsf) (fsec) (blows/ft) ~ (blows/ft) (%) (degrees) (tsf) (tsf)
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
115 0.282 0.000 0.282 64.66 0.87 0.00 6 2.02 38.88 3.00E-4 3.7 7.1 33 38 74 318
118 0.301 0.000 0.301 176.18 0.92 0.00 6 1.70 96.29 3.00E-4 9.4 17.6 52 43 214 463
118 0.321 0.000 0.321 158.28 0.95 0.00 6 1.74 90.45 3.00E-4 9.1 16.6 51 43 204 466
118 0.340 0.000 0.340 147.84 1.02 0.01 6 179 88.13 3.00E-4 9.2 16.2 50 43 202 473
118 0.359 0.000 0.359 141.94 1.08 0.00 6 1.82 87.67 3.00E-4 9.4 16.2 50 42 205 485
118 0.379 0.000 0.379 131.79 1.16 0.01 6 1.86 84.44 3.00E-4 9.4 157 49 42 201 490
118 0.398 0.000 0.398 122.34 115 0.01 6 1.88 80.60 3.00E-4 9.2 151 48 42 196 494
118 0.417 0.000 0.417 124.00 112 0.00 6 1.87 83.10 3.00E-4 9.8 15.6 49 42 209 512
118 0.437 0.000 0.437 129.74 1.07 0.00 6 1.84 87.96 3.00E-4 10.6 16.5 50 42 228 536
121 0.456 0.000 0.456 136.66 1.00 0.00 6 181 93.65 3.00E-4 115 175 52 42 251 561
121 0.476 0.000 0.476 140.94 0.85 0.00 6 1.75 97.12 3.00E-4 121 18.1 53 42 270 583
121 0.496 0.000 0.496 134.33 0.88 0.00 6 1.78 94.87 3.00E-4 122 17.7 52 42 269 590
121 0.516 0.000 0.516 136.25 0.91 0.00 6 1.78 98.08 3.00E-4 128 18.4 53 42 283 609
121 0.536 0.000 0.536 135.40 0.98 0.00 6 181 99.67 3.00E-4 134 18.8 53 42 292 623
121 0.556 0.000 0.556 134.28 1.09 0.00 6 1.84 101.12 3.00E-4 139 19.2 54 42 301 636
121 0.575 0.000 0.575 132.25 117 0.00 6 1.87 101.64 3.00E-4 143 194 54 42 307 648
121 0.595 0.000 0.595 134.09 117 0.00 6 1.86 104.47 3.00E-4 15.0 20.0 55 42 322 666
121 0.615 0.000 0.615 150.85 1.04 0.00 6 179 117.81 3.00E-4 17.0 223 58 43 374 708
121 0.635 0.000 0.635 176.97 1.02 0.00 6 1.73 139.03 3.00E-4 20.1 26.0 63 43 452 762
121 0.655 0.000 0.655 182.42 0.98 0.00 6 171 145.00 3.00E-4 213 27.0 64 44 480 786
124 0.675 0.000 0.675 198.54 0.97 0.00 6 1.68 159.48 3.00E-4 236 295 68 44 539 825
124 0.695 0.000 0.695 21376 1.05 0.00 6 1.68 174.29 3.00E-4 26.2 323 71 44 597 862
121 0.715 0.000 0.715 22021 122 0.00 6 172 182.87 3.00E-4 28.1 342 72 45 633 887
121 0.735 0.000 0.735 208.63 1.28 0.00 6 1.76 176.14 3.00E-4 277 332 71 44 616 888
121 0.755 0.000 0.755 172.30 123 0.00 6 1.80 147.90 3.00E-4 239 283 65 43 523 848
121 0.775 0.000 0.775 139.64 1.20 0.00 6 1.86 121.94 3.00E-4 203 23.7 59 42 436 805
121 0.795 0.000 0.795 122.91 113 0.00 6 1.88 108.72 3.00E-4 185 213 56 42 394 785
121 0.815 0.000 0.815 116.71 1.02 0.00 6 1.87 104.22 3.00E-4 17.9 204 55 41 384 784
121 0.834 0.000 0.834 118.77 0.98 0.00 6 1.85 107.04 3.00E-4 18.6 20.9 55 41 400 801
121 0.854 0.000 0.854 111.26 114 0.00 6 191 101.73 3.00E-4 18.2 203 54 41 384 797
121 0.874 0.000 0.874 97.78 110 0.00 6 1.94 90.43 3.00E-4 16.6 18.3 51 40 345 775
121 0.894 0.000 0.894 88.98 1.01 0.00 6 1.95 83.08 3.00E-4 155 16.9 49 40 322 763
121 0.914 0.000 0.914 89.56 1.09 0.00 6 1.97 84.45 3.00E-4 16.1 17.3 49 40 331 776
121 0.934 0.000 0.934 112.35 131 0.00 6 1.95 106.77 3.00E-4 204 217 55 41 423 848
121 0.953 0.000 0.953 138.67 1.76 0.00 6 1.98 133.03 3.00E-4 26.0 27.4 62 42 533 922
118 0.973 0.000 0.973 143.71 257 0.00 5 2.09 139.37 3.00E-6 28.7 29.9 63 42 563 945
118 0.992 0.000 0.992 130.33 249 0.00 5 211 127.34 3.00E-6 26.7 27.6 60 42 521 927
121 1.012 0.000 1.012 130.85 1.62 0.00 6 1.97 128.53 3.00E-4 25.9 26.5 61 42 534 941
121 1.032 0.000 1.032 133.17 181 0.00 6 2.00 131.86 3.00E-4 27.2 27.6 61 42 554 959
118 1.051 0.000 1.051 141.47 248 0.00 5 2.09 141.12 3.00E-6 304 305 63 42 599 990
118 1.070 0.000 1.070 161.91 253 0.00 5 2.05 162.61 3.00E-6 35.0 34.8 68 43 697 1048
118 1.090 0.000 1.090 171.82 217 0.00 6 1.99 173.84 3.00E-4 36.8 36.3 70 43 753 1082
121 1110 0.000 1.110 176.18 2.02 0.00 6 1.96 179.60 3.00E-4 38.0 371 72 43 786 1104
121 1129 0.000 1.129 188.86 1.82 0.00 6 1.90 194.12 3.00E-4 40.6 39.3 74 44 858 1143
121 1.149 0.000 1.149 202.94 1.67 0.00 6 1.85 210.39 3.00E-4 43.6 41.9 78 44 938 1185
121 1.169 0.000 1.169 204.44 1.59 0.00 6 1.83 213.64 3.00E-4 44.4 42.2 78 44 961 1201
121 1.189 0.000 1.189 198.32 1.59 0.00 6 184 208.74 3.00E-4 43.9 41.4 7 44 948 1202
121 1.209 0.000 1.209 185.88 153 0.00 6 1.85 197.03 3.00E-4 42.0 39.3 75 44 904 1190
121 1.229 0.000 1.229 181.49 154 0.00 6 1.86 193.67 3.00E-4 41.8 38.8 74 44 897 1193
121 1.248 0.000 1.248 183.74 1.64 0.00 6 1.87 197.27 3.00E-4 43.3 39.8 75 44 923 1211
121 1.268 0.000 1.268 188.83 1.69 0.00 6 1.88 204.10 3.00E-4 45.2 413 76 44 963 1235
121 1.288 0.000 1.288 179.15 151 0.00 6 185 195.18 3.00E-4 43.2 39.2 75 44 928 1226
124 1.308 0.000 1.308 179.19 1.45 0.00 6 184 196.75 3.00E-4 43.7 39.3 75 44 943 1239
121 1.328 0.000 1.328 172.60 1.50 0.00 6 1.86 190.46 3.00E-4 43.1 38.5 74 43 922 1236
121 1.348 0.000 1.348 164.32 153 0.00 6 188 182.23 3.00E-4 42.0 37.2 72 43 892 1229
121 1.368 0.000 1.368 165.77 152 0.00 6 188 185.04 3.00E-4 42.9 37.7 73 43 913 1244
121 1.388 0.000 1.388 159.13 1.61 0.00 6 191 178.31 3.00E-4 42.2 36.9 71 43 889 1239

Col 27i

Undrained
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Col 28i Col 29i
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Col 1i Col 2i Col 3i Col 4i Col 5i Col 6i Col 7i Col 8i Col 9i Col 10i Col 11i Col 12i Col 13i Col 14i Col 15i Col 16i Col 17i Col 18i Col 19i Col 20i Col 21i Col 22i Col 23i Col 24i Col 25i Col 26i Col 27i Col 28i Col 29i

Normalized Soil Behavior Normalized
Total Effective cone Type Cone Estimated Small strain  Undrained Undrained Over
Unit Weight, Overburden Insitu pore i ., i; pore SBTn resistance, permeability, SPT Relative Friction Young's shear shear strength,  strength ratio, = consolidatio
Depth Depth qc fs u Other qt Rf SBT v Stress, ov pressure, uo | stress, o'v Qtl Friction raio, Fr pressure ratio, Bq SBTn Index, Ic Qtn kSBT SPT N60 (N1)60  Density, Dr  Angle, ' modulus, Es modulus, Go su sulg'v n ratio, OCR|
(m) () (tsf) (tsf) (psi) (tsf) (%) (pcf) (tsf) (tsf) (tsf) (fUsec) (blows/ft)  (blows/ft) (%) (degrees) (tsf) (tsf) (tsf)

7.200 23.622 | 212.212 3.464 4.983 212.28 1.63 8 121 1.408 0.000 1.408 149.80 1.64 0.00 6 1.93 168.51 3.00E-4 40.7 353 69 43 849 1226
7.300 23.950 = 205.889 3.290 5.013 205.96 1.60 8 121 1.428 0.000 1.428 143.28 1.61 0.00 6 1.94 162.01 3.00E-4 39.6 341 68 42 824 1220
7.400 24.278 | 204.343  3.188 5.043 204.42 1.56 8 121 1.447 0.000 1.447 140.23 157 0.00 6 1.94 159.48 3.00E-4 393 33.6 68 42 818 1222
7.500 24.606 225874  3.566 5.102 225.95 1.58 8 121 1.467 0.000 1.467 153.00 1.59 0.00 6 1.92 175.35 3.00E-4 43.0 36.6 71 43 904 1269
7.600 24934  261.833  4.192 5.161 261.91 1.60 8 121 1.487 0.000 1.487 175.13 161 0.00 6 1.88 202.55 3.00E-4 49.3 41.6 76 43 1048 1339
7.700 25.262  288.730  4.167 5.256 288.81 1.44 9 124 1.507 0.000 1.507 190.59 1.45 0.00 6 1.82 223.10 3.00E-4 53.2 44.6 80 44 1155 1390
7.800 25591  312.716  4.979 5.398 312.79 1.59 10 127 1.528 0.000 1.528 203.67 1.60 0.00 6 1.84 239.50 3.00E-4 57.9 48.2 83 44 1251 1434
7.900 25919 281.003  4.995 5.398 281.08 1.78 8 121 1.548 0.000 1.548 180.56 179 0.00 6 191 211.83 3.00E-4 53.4 44.1 78 44 1124 1390
8.000 26.247 | 233.117 3.966 5.392 23319 1.70 8 121 1.568 0.000 1.568 147.72 171 0.00 6 1.95 173.36 3.00E-4 45.0 37.0 70 43 933 1312
8.100 26.575 241.801  4.030 5.428 241.88 1.67 8 121 1.588 0.000 1.588 151.33 1.68 0.00 6 1.94 178.80 3.00E-4 46.4 37.9 71 43 968 1333
8.200 26.903  268.991  4.642 5.475 269.07 1.73 8 121 1.608 0.000 1.608 166.37 1.74 0.00 6 1.92 197.97 3.00E-4 51.4 417 75 43 1076 1387
8.300 27.231 258420 5.145 5.493 258.50 1.99 8 121 1.628 0.000 1.628 157.83 2.00 0.00 6 1.98 187.26 3.00E-4 50.5 40.7 73 43 1034 1374
8.400 27.559  229.126  4.517 5.499 229.20 1.97 8 121 1.647 0.000 1.647 138.14 1.98 0.00 6 2.02 163.92 3.00E-4 45.4 36.4 68 42 917 1326
8.500 27.887  218.157 3.443 5.528 218.24 1.58 8 121 1.667 0.000 1.667 129.90 1.59 0.00 6 1.96 155.99 3.00E-4 42.3 33.7 67 42 873 1309
8.600 28.215 | 225.229 2.949 5.564 225.31 131 9 124 1.688 0.000 1.688 132.51 132 0.00 6 1.90 161.35 3.00E-4 42.7 33.8 68 42 901 1329
8.700 28.543 | 240.379 3.145 5.712 240.46 131 9 124 1.708 0.000 1.708 139.79 132 0.00 6 1.88 171.49 3.00E-4 45.3 35.6 70 42 962 1363
8.800 28.871  254.353 3.505 5.801 254.44 1.38 9 124 1.728 0.000 1.728 146.22 1.39 0.00 6 1.89 180.22 3.00E-4 47.9 375 72 43 1018 1395
8.900 29.199 | 274.471 3.714 5.831 274.55 1.35 9 124 1.749 0.000 1.749 156.01 1.36 0.00 6 1.86 193.99 3.00E-4 51.3 39.9 74 43 1098 1436
9.000 29.528  303.756 3.778 5.878 303.84 124 9 124 1.769 0.000 1.769 170.76 1.25 0.00 6 1.81 21517 3.00E-4 55.6 43.0 78 43 1215 1491
9.100 29.856 = 313.028 3.631 5.914 31311 1.16 9 124 1.789 0.000 1.789 173.99 117 0.00 6 1.78 221.33 3.00E-4 56.8 43.7 80 43 1252 1512
9.200 30.184 317.020  4.182 5.937 317.11 132 9 124 1.810 0.000 1.810 174.22 1.33 0.00 6 1.82 221.34 3.00E-4 58.3 44.6 80 43 1268 1524
9.300 30.512  320.926  4.546 5.967 321.01 1.42 9 124 1.830 0.000 1.830 174.41 1.42 0.00 6 184 221.85 3.00E-4 59.5 45.3 80 43 1284 1536
9.400 30.840 333.288  4.177 5.979 333.37 125 9 124 1.850 0.000 1.850 179.16 1.26 0.00 6 1.80 230.83 3.00E-4 60.8 46.0 81 44 1333 1561
9.500 31.168 345205  4.242 6.032 345.29 123 9 124 1871 0.000 1.871 183.57 1.24 0.00 6 1.78 238.23 3.00E-4 62.7 47.1 83 44 1381 1586
9.600 31.496 = 321.456 3.869 6.038 321.54 1.20 9 124 1.891 0.000 1.891 169.02 121 0.00 6 1.80 219.75 3.00E-4 58.7 43.9 79 43 1286 1554
9.700 31.824  250.751 3.290 6.097 250.84 131 9 124 1912 0.000 1.912 130.22 132 0.00 6 191 166.94 3.00E-4 47.6 35.4 69 42 1003 1436
9.800 32152 | 217.237 2.648 6.145 217.33 122 9 124 1.932 0.000 1.932 111.49 1.23 0.00 6 193 142.87 3.00E-4 417 30.8 64 41 869 1373
9.900 32.480  205.917 2210 6.151 206.01 1.07 9 124 1.952 0.000 1.952 104.52 1.08 0.00 6 1.92 134.90 3.00E-4 39.3 28.9 62 41 824 1354
10.000 = 32.808 = 180.680 1.753 6.145 180.77 0.97 9 124 1973 0.000 1.973 90.64 0.98 0.00 6 194 117.06 3.00E-4 34.7 25.4 58 40 723 1301
10.100 = 33.136 = 168.431 1.270 6.133 168.52 0.75 9 124 1.993 0.000 1.993 83.56 0.76 0.00 6 1.90 109.14 3.00E-4 31.9 233 56 40 674 1275
10.200 = 33.465 179.912 2.051 6.145 180.00 114 9 124 2.013 0.000 2.013 88.40 1.15 0.00 6 1.99 113.96 3.00E-4 35.3 25.6 57 40 720 1308
10.300 = 33.793 = 244.702 3.427 6.228 244.79 1.40 9 124 2.034 0.000 2.034 119.37 141 0.00 6 1.95 155.62 3.00E-4 47.3 341 67 41 979 1454
10.400 = 34.121  358.269 6.100 6.364 358.36 1.70 8 121 2.054 0.000 2.054 173.51 171 0.00 6 1.90 229.33 3.00E-4 68.0 48.8 81 43 1433 1656
10.500 = 34.449 = 431.260 7.070 6.435 431.35 164 9 124 2.074 0.000 2.074 206.99 1.65 0.00 6 184 278.16 3.00E-4 80.0 57.1 89 44 1725 1767
10.600 = 34.777 = 401.605 5.133 6.488 401.70 128 9 124 2.094 0.000 2.094 190.81 1.28 0.00 6 178 260.67 3.00E-4 72.9 51.8 86 44 1607 1732
10.700 = 35.105 = 335.535 3.762 6.542 335.63 112 9 124 2115 0.000 2115 157.72 113 0.00 6 1.80 21571 3.00E-4 61.3 43.3 79 43 1343 1636
10.800 = 35.433 = 300.220 3.343 6.524 300.31 111 9 124 2135 0.000 2135 139.66 112 0.00 6 184 190.40 3.00E-4 55.5 39.1 74 42 1201 1582
10.900 = 35.761 = 314.185 3.451 6.559 314.28 110 9 124 2.155 0.000 2.155 144.81 111 0.00 6 182 198.91 3.00E-4 57.8 40.5 75 42 1257 1611
11.000 = 36.089 = 321.333  4.368 6.577 321.43 1.36 9 124 2176 0.000 2176 146.73 1.37 0.00 6 1.88 199.72 3.00E-4 60.4 42.2 76 43 1286 1628
11100 = 36.417 270.404  4.880 6.542 270.50 1.80 8 121 2.196 0.000 2.196 122.20 1.82 0.00 6 2.03 161.78 3.00E-4 53.7 37.3 68 42 1082 1542
11200 = 36.745 211.615 2933 6.518 211.71 1.39 10 127 2.216 0.000 2.216 94.52 1.40 0.00 6 2.02 125.60 3.00E-4 42.0 29.0 60 40 847 1425
11.300 = 37.073 = 198.305 1.046 6.536 198.40 0.53 9 124 2.237 0.000 2.237 87.70 0.53 0.00 6 1.80 123.09 3.00E-4 36.2 24.9 59 40 794 1399
11.400 = 37.402 182.557 1.282 6.542 182.65 0.70 9 124 2.257 0.000 2.257 79.92 0.71 0.00 6 1.90 110.06 3.00E-4 34.6 23.7 56 39 731 1365
11500 = 37.730 = 172.262 1.224 6.553 172.36 0.71 9 124 2278 0.000 2.278 74.68 0.72 0.00 6 193 102.58 3.00E-4 33.0 225 54 39 689 1343
11.600 38.058 77.655 0.705 6.482 77.75 0.91 8 121 2297 0.000 2.297 32.84 0.93 0.01 5 2.29 41.63 3.00E-6 17.2 117 34 34 311 1033
11.700  38.386 31.248 0.321 6.506 31.34 1.03 7 118 2317 0.000 2317 12.53 111 0.02 4 2.69 14.49 3.00E-8 8.4 5.6 1567 1.93 0.84 3.8
11.800 38.714 26.963 0.227 6.524 27.06 0.84 7 118 2.336 0.000 2.336 10.58 0.92 0.02 4 2.72 1218 3.00E-8 73 4.9 1353 1.65 0.71 3.2
11.900  39.042 26.527 0.228 6.524 26.62 0.86 7 118 2.355 0.000 2.355 10.30 0.94 0.02 4 273 11.83 3.00E-8 73 4.9 1331 1.62 0.69 31
12.000  39.370 25.617 0.334 6.518 25.71 1.30 6 115 2374 0.000 2.374 9.83 1.43 0.02 4 2.83 11.02 3.00E-8 74 5.0 1286 1.56 0.66 29
12.100  39.698 28.214 0.595 6.518 28.31 2.10 6 115 2.393 0.000 2.393 10.83 2.30 0.02 4 2.90 11.95 3.00E-8 8.5 5.7 1415 173 0.72 3.2
12.200 = 40.026 32.281 0.878 6.500 32.37 271 6 115 2412 0.000 2412 12.42 2.93 0.02 3 291 13.69 1.00E-9 9.8 6.5 1619 2.00 0.83 37
12.300 = 40.354 32.860 0.979 6.482 32.95 297 5 115 2431 0.000 2431 12.56 3.21 0.02 3 293 13.79 1.00E-9 101 6.7 1648 2.03 0.84 3.8
12.400 = 40.682 33.315 0.997 6.459 33.41 2.98 5 115 2.449 0.000 2.449 12.64 3.22 0.02 3 293 13.89 1.00E-9 10.2 6.7 1670 2.06 0.84 3.8
12,500  41.011 31.343 1.012 6.423 31.44 3.22 5 115 2.468 0.000 2.468 11.74 3.49 0.02 3 2.98 12.76 1.00E-9 9.9 6.5 1572 1.93 0.78 35
12.600  41.339 30.623 0.941 6.305 30.71 3.06 5 115 2.487 0.000 2.487 11.35 3.33 0.02 3 2.98 12.35 1.00E-9 9.7 6.3 1536 1.88 0.76 3.4
12.700 = 41.667 31.011 0.937 6.121 31.10 3.01 5 115 2.506 0.000 2.506 1141 3.28 0.02 3 297 12.44 1.00E-9 9.7 6.3 1555 191 0.76 3.4
12.800  41.995 31.580 0.963 6.073 31.67 3.04 5 115 2525 0.000 2.525 11.54 3.30 0.02 3 297 12.60 1.00E-9 9.9 6.4 1583 1.94 0.77 35
12.900  42.323 31.855 0.951 6.014 31.94 2.98 5 115 2.543 0.000 2.543 11.56 3.24 0.01 3 2.96 12.65 1.00E-9 10.0 6.4 1597 1.96 0.77 35
13.000 = 42.651 32.443 0.988 5.961 32.53 3.04 5 115 2.562 0.000 2.562 11.70 3.30 0.01 3 2.96 12.81 1.00E-9 101 6.5 1626 2.00 0.78 35
13.100  42.979 33.485 1.022 5.914 33.57 3.04 5 115 2.581 0.000 2.581 12.01 3.30 0.01 3 2.96 13.19 1.00E-9 104 6.7 1679 2.07 0.80 3.6
13.200 = 43.307 35.031 1.006 5.860 35.12 2.87 6 115 2.600 0.000 2.600 1251 3.09 0.01 3 293 13.86 1.00E-9 10.7 6.8 1756 217 0.83 3.8
13.300  43.635 37.951 1.057 5.813 38.03 278 6 115 2619 0.000 2.619 13.53 2.98 0.01 3 2.89 15.15 1.00E-9 113 7.2 1902 2.36 0.90 4.1
13.400 = 43.963 = 42.236 1.140 5.777 42.32 2.69 6 115 2.637 0.000 2.637 15.05 2.87 0.01 4 2.84 17.09 3.00E-8 123 7.8 2116 2.65 1.00 45
13.500 = 44.201 45.886 1.341 5.754 45.97 2.92 6 115 2.656 0.000 2.656 16.31 3.10 0.01 4 2.83 18.59 3.00E-8 133 8.4 2298 2.89 1.09 49
13.600  44.619 50.768 1.494 5.724 50.85 2.94 6 115 2.675 0.000 2.675 18.01 3.10 0.01 4 2.80 20.74 3.00E-8 14.4 9.1 2543 321 1.20 5.4
13.700 = 44.948 53.072 1.563 5.706 53.15 2.94 6 115 2.694 0.000 2.694 18.73 3.10 0.01 4 2.79 21.68 3.00E-8 15.0 9.4 2658 3.36 1.25 5.6
13.800  45.276 50.882 1.506 5.718 50.96 2.95 6 115 2713 0.000 2713 17.79 3.12 0.01 4 2.80 20.50 3.00E-8 145 9.1 2548 3.22 1.19 5.3
13.900 = 45.604 = 48.427 1.420 5.718 48.51 293 6 115 2731 0.000 2.731 16.76 3.10 0.01 4 2.82 19.23 3.00E-8 13.9 8.7 2425 3.05 112 5.0
14.000 = 45.932 44.312 1.350 5.694 44.39 3.04 6 115 2.750 0.000 2.750 15.14 3.24 0.01 3 2.87 17.16 1.00E-9 131 8.1 2220 278 1.01 45
14.100 = 46.260 = 42.511 1.222 5.665 42.59 2.87 6 115 2.769 0.000 2.769 14.38 3.07 0.01 3 2.87 16.30 1.00E-9 126 7.8 2130 2.65 0.96 43
14.200 = 46.588 = 42.103 1.222 5.629 42.18 2.90 6 115 2.788 0.000 2.788 14.13 3.10 0.01 3 2.88 15.98 1.00E-9 125 7.7 2109 263 0.94 42
14.300 = 46.916 = 42.303 1.145 5.582 42.38 2.70 6 115 2.806 0.000 2.806 14.10 2.89 0.01 3 2.87 16.04 1.00E-9 125 7.7 2119 2.64 0.94 42
14.400 = 47.244  43.051 1.120 5.558 43.13 2.60 6 115 2.825 0.000 2.825 14.27 2.78 0.01 4 2.85 16.31 3.00E-8 126 7.7 2157 2.69 0.95 43
14.500 47572 41.487 1.274 5.499 41.57 3.06 6 115 2.844 0.000 2.844 13.62 3.29 0.01 3 291 15.31 1.00E-9 126 7.7 2078 2.58 0.91 4.1
14.600 = 47.900 = 40.757 1.237 5.404 40.84 3.03 6 115 2.863 0.000 2.863 13.26 3.26 0.01 3 2.92 14.90 1.00E-9 124 75 2042 253 0.88 4.0
14.700 = 48.228 = 43.886 1.253 5.386 43.96 2.85 6 115 2.882 0.000 2.882 14.26 3.05 0.01 3 2.88 16.23 1.00E-9 13.0 7.9 2198 274 0.95 43
14.800 = 48.556 = 46.408 1.343 5.386 46.49 2.89 6 115 2.900 0.000 2.900 15.03 3.08 0.01 3 2.86 17.20 1.00E-9 136 8.2 2324 291 1.00 45
14.900 = 48.885 = 48.038 1.319 5.398 48.12 274 6 115 2919 0.000 2919 15.48 2.92 0.01 4 2.84 17.87 3.00E-8 139 8.4 2406 3.01 1.03 4.6
15.000 = 49.213 = 48.720 1.346 5.404 48.80 2.76 6 115 2.938 0.000 2.938 15.61 2.94 0.01 4 2.83 18.04 3.00E-8 141 8.5 2440 3.06 1.04 4.7
15.100 = 49.541 50.873 1.475 5.428 50.95 2.90 6 115 2957 0.000 2.957 16.23 3.07 0.01 4 2.83 18.79 3.00E-8 14.7 8.8 2548 3.20 1.08 4.9
15.200 = 49.869 57.926 1.724 5.505 58.01 297 6 115 2976 0.000 2.976 18.49 3.13 0.01 4 2.79 21.69 3.00E-8 16.4 9.8 2900 3.67 1.23 5.5
15.300  50.197 58.116 1.835 5.599 58.20 3.15 6 115 2.994 0.006 2.989 18.47 3.32 0.01 4 2.81 21.57 3.00E-8 16.6 9.9 2910 3.68 1.23 5.5
15.400  50.525 53.414 1.679 5.682 53.50 3.14 6 115 3.013 0.016 2.997 16.84 3.33 0.01 3 2.84 19.48 1.00E-9 155 9.2 2675 3.37 112 51
15.500  50.853 50.276 1.494 5.795 50.36 297 6 115 3.032 0.026 3.006 15.75 3.16 0.01 4 2.85 18.17 3.00E-8 14.7 8.7 2518 3.16 1.05 4.7
15.600 = 51.181 = 48.067 1.449 5.926 48.15 3.01 6 115 3.051 0.036 3.014 14.96 3.21 0.01 3 2.87 17.15 1.00E-9 14.2 8.4 2408 3.01 1.00 45
15.700 = 51.509 = 47.043 1.403 5.979 47.13 2.98 6 115 3.070 0.047 3.023 14.57 3.18 0.01 3 2.88 16.68 1.00E-9 14.0 8.3 2356 2.94 0.97 4.4
15.800 = 51.837 = 46.881 1371 6.091 46.97 2.92 6 115 3.088 0.057 3.032 14.47 3.12 0.01 3 2.88 16.58 1.00E-9 13.9 8.2 2348 293 0.96 43
15.900 = 52.165 = 47.536 1.300 6.305 47.63 273 6 115 3.107 0.067 3.040 14.64 2.92 0.01 4 2.85 16.90 3.00E-8 139 8.2 2381 297 0.98 4.4
16.000 52.493 = 49.119 1.333 6.441 49.21 271 6 115 3.126 0.077 3.049 15.12 2.89 0.01 4 2.84 17.52 3.00E-8 143 8.4 2461 3.07 1.01 45
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Col 1i

Depth

16.100
16.200
16.300
16.400
16.500
16.600
16.700
16.800
16.900
17.000
17.100
17.200
17.300
17.400
17.500
17.600
17.700
17.800
17.900
18.000
18.100
18.200

Col 2i

Col 3i

qc
(sf)
51.271
52513
51.138
51.660
57.585
59.007
53.793
54.030
54.068
53.565
52.835
69.834
163.463
174.480
149.290
177.334
200.532
141.943
99.053
83.381
65.700
80.537

Col 4i

4.737
3.396
1.990

Col 5i

(psi)
6.542
6.630
6.713
6.807
7.164
7.448
7.632
7.745
7.845
7.993
8.088
8.231
8.420
8.396
8.438
9.131
9.575
9.949

10.796
11.815
12.663
13.445

Col 6i

Other

Col 7i

Col 8i

Col 9i

7]
noooooooo00 ©
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Col 10i

Unit Weight,

\

(pcf)

115
115
115
115
115
115
115
115
115
115
115
115

Col 11i

Total

Overburden
Stress, ov

(tsf)
3145
3164
3182

Col 12i

Insitu pore
pressure, uo

(tsf)
0.088
0.098
0.108
0.118
0.129
0.139
0.149
0.159
0.170
0.180
0.190
0.200
0.210
0.221
0.231
0.241
0.251
0.262
0.272
0.282
0.292
0.303

Col 13i Col 14i Col 15i Col 16i Col 17i
Normalized Soil Behavior
Effective cone Type
i pore
stress, o'v Qtl Friction raio, Fr pressure ratio, Bq SBTn
(tsf)

3.057 15.77 297 0.01 4
3.066 16.13 312 0.01 4
3.074 15.63 321 0.01 3
3.083 15.75 312 0.01 4
3.091 17.62 3.58 0.01 3
3.100 18.02 3.66 0.01 3
3.109 16.29 3.51 0.01 3
3.117 16.32 3.51 0.01 3
3.126 16.28 3.60 0.01 3
3.134 16.07 3.66 0.01 3
3.143 15.79 3.66 0.01 3
3.151 21.13 4.38 0.01 3
3.163 50.66 4.35 0.00 4
3.174 53.95 5.44 0.00 4
3.185 45.84 5.84 0.00 3
3.196 54.45 5.00 0.00 4
3.207 61.49 5.44 0.00 4
3.218 43.07 7.26 0.00 3
3.230 29.63 6.96 0.01 3
3.241 24.69 5.92 0.01 3
3.252 19.17 5.45 0.01 3
3.261 23.66 2.58 0.01 4

Col 18i

sBTn
Index, Ic

Col 19i

Normalized
Cone
resistance,
Qn

18.34
18.73
18.05
18.25
20.44
20.93
18.79
18.83
18.74
18.45
18.10
24.62
64.67
67.73
56.28
69.14
78.33
51.43
34.28
28.51
21.73
29.48

Col 20i

Estimated
permeability,
kSBT
(fUsec)
3.00E-8
3.00E-8
1.00E-9
3.00E-8
1.00E-9
1.00E-9
1.00E-9
1.00E-9
1.00E-9
1.00E-9
1.00E-9
1.00E-9
3.00E-8
3.00E-8
1.00E-9
3.00E-8
3.00E-8
1.00E-9
1.00E-9
1.00E-9
1.00E-9
3.00E-8

Col2li | Col2Zi
SPT
SPTN6O  (N1)60
(blows/ft)  (blows/ft)
14.8 8.7
15.2 2.0
15.0 88
15.1 88
16.8 98
17.2 10.0
15.9 93
15.9 93
16.0 93
15.9 93
158 92
20.3 118
411 237
45.0 26.0
39.9 23.0
45.0 25.9
50.8 29.2
39.8 228
20.3 16.8
248 14.2
20.2 115
21.2 12.1

Col 23i

Relative
Density, Dr
(%)

Col 24i

Friction

Angle, ¢' | modulus, Es modulus, Go

(degrees)

Col 25i

Young's

(tsf)

Col 261
Small strain
shear

(sf)
2568

Col 27i

Undrained
shear strength,
su
(tsf)

321

Col 28i Col 29i
Undrained Over
strength ratio, = consolidatio
sulo'v n ratio, OCR|

1.08 4.7
1.08 4.8
1.04 4.7
1.05 4.7
117 5.3
1.20 5.4
1.09 4.9
1.09 4.9
1.09 4.9
1.07 4.8
1.05 4.7
141 6.3
3.38 15.2
3.60 16.2
3.06 138
3.63 16.3
4.10 18.4
2.87 129
1.98 8.9
1.65 74
1.28 5.8
1.58 71
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Gregg CPT Interpretation Software 1.1, 2007

EGG
gé Cone Penetration Test (CPT) Interpretation

Gregg have recently updated their CPT interpretation and plotting software (2007). The
software takes the CPT data and performs basic interpretation in terms of soil behavior
type (SBT) and various geotechnical parameters using current published empirical
correlations based on the comprehensive review by Lunne, Robertson and Powell (1997).
The interpretation is presented in tabular format using MS Excel. The interpretations are
presented only as a guide for geotechnical use and should be carefully reviewed. Gregg
does not warranty the correctness or the applicability of any of the geotechnical
parameters interpreted by the software and does not assume any liability for any use of
the results in any design or review. The user should be fully aware of the techniques and
limitations of any method used in the software.

The following provides a summary of the methods used for the interpretation. Many of
the empirical correlations to estimate geotechnical parameters have constants that have a
range of values depending on soil type, geologic origin and other factors. The software
uses “default’ values that have been selected to provide, in general, conservatively low
estimates of the various geotechnical parameters.

Input:
1 Units for display (Imperial or metric) (atm. pressure, pa = 0.96 tsf or 0.1 MPa)
2 Depth interval to average results,( ft or m). Data are collected at either 0.02 or

0.05m and can be averaged every 1, 3 or 5 intervals.

Elevation of ground surface (ft or m)

Depth to water table, z,, (ft or m) — input required

Net area ratio for cone, a (default to 0.80)

Relative Density constant, Cp, (default to 350)

Young’s modulus number for sands, o (default to 5)

Small strain shear modulus number

a. for sands, Sg (default to 180 for SBT, 5, 6, 7)

b. for clays, Cg (defaultto 50 for SBT,1, 2,3 & 4)

9 Undrained shear strength cone factor for clays, Ny (default to 15)

10 Over Consolidation ratio number, Ko (default to 0.3)

11 Unit weight of water, (default to y,, = 62.4 Ib/ft* or 9.81 kN/m®)

coONO Ol W

Column
1 Depth, z, (m) — CPT data is collected in meters
2 Depth (ft)
3 Cone resistance, q (tsf or MPa)
4 Sleeve friction, fs (tsf or MPa)
5 Penetration pore pressure, u (psi or MPa), measured behind the cone (i.e. uy)
6 Other — any additional data, if collected, e.g. electrical resistivity or UVIF
7 Total cone resistance, g (tsf or MPa) g =0c+u(l-a)
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Gregg CPT Interpretation Software 1.1, 2007

8 Friction Ratio, Rt (%) Rf = (fs/q) x 100%

9 Soil Behavior Type (hon-normalized), SBT see note

10  Unit weight, y (pcf or kN/m®) based on SBT, see note
11 Total overburden stress, oy (tsf) Cw=YZ

12 Insitu pore pressure, U, (tsf) Uo = Yw (Z - Zw)

13 Effective overburden stress, 'y, (tsf) G'vo = Ovo - Uo

14  Normalized cone resistance, Qu Qu= (Gt - 6vo) / S'vo

15 Normalized friction ratio, F, (%) Fr =15/ (q - ovo) X 100%
16 Normalized Pore Pressure ratio, By Bq=U—Uo/ (0t - Ovo)
17 Soil Behavior Type (normalized), SBT, see note

18 SBT, Index, I, see note

19 Normalized Cone resistance, Qx, (n varies with Ic) see note
20 Estimated permeability, ksgr (cm/sec or ft/sec) see note

21 Equivalent SPT Ngo, blows/ft see note
22 Equivalent SPT (N1)eo blows/ft see note
23 Estimated Relative Density, Dy, (%) see note
24 Estimated Friction Angle, ¢', (degrees) see note
25 Estimated Young’s modulus, E (tsf) see note

26 Estimated small strain Shear modulus, Go (tsf) see note
27 Estimated Undrained shear strength, s, (tsf) see note

28 Estimated Undrained strength ratio Su/oy’
29 Estimated Over Consolidation ratio, OCR see note
Notes:
1 Soil Behavior Type (non-normalized), SBT Lunne et al. (1997)
listed below

2 Unit weight, y either constant at 119 pcf or based on Non-normalized SBT
(Lunne et al., 1997 and table below)

3 Soil Behavior Type (Normalized), SBT, Lunne et al. (1997)
4 SBT, Index, I I.= ((3.47 - log Qu)? + (log F, + 1.22)%)%°
5 Normalized Cone resistance, Qx, (n varies with Ic)

Qm = ((q¢ - ovo)/pa) (pa/(c'vo)" and recalculate I, then iterate:

When I.< 1.64, n = 0.5 (clean sand)
When I, > 3.30, n = 1.0 (clays)

When 1.64<1,<3.30, n=(l-1.64)0.3+0.5
Iterate until the change in n, An <0.01

6 Estimated permeability, kssr (based on Normalized SBT,)
(Lunne et al., 1997 and table below)
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Gregg CPT Interpretation Software 1.1, 2007

7 Equivalent SPT Ngo, blows/ft
(@/p,)

8 Equivalent SPT (Ny)so blows/ft
where Cy = (pa/c’yo)®?

9 Relative Density, Dy, (%)
Only SBT,5,6,7 &8
10 Friction Angle, ¢', (degrees)

Only SBT,5,6,7 &8

11 Young’s modulus, Es
Only SBT,5,6,7 &8

12 Small strain shear modulus, Go
a. Go=Ss(q o'vopa)?
b. Go=Csg Qt

13 Undrained shear strength, s,
Only SBT,1,2,3,4 &9

14 Over Consolidation ratio, OCR
Only SBT,1,2,3,4&9

Lunne et al. (1997)

=85 [1 - '—cj
N, 4.6

(N1)so = Neo C;,

Dr2 = Qtn !/ Cor
Show ‘N/A’ inzones 1,2,3,4 &9

1 Qe
t = — 0.29
anq) 268|: Og(G'voj_'_ j|

Show’N/A’ inzones 1,2, 3,4 &9

Es: (04 qt
Show ‘N/A’ inzones 1,2,3,4&9

For SBT,5, 6, 7
For SBT,1,2,3& 4
Show “‘N/A’ in zones 8 & 9

Su= (qt - cTvo) / Nkt
Show “N/A’ in zones 5,6, 7 & 8

OCR = Koer Qtl
Show ‘N/A’ in zones 5,6, 7 & 8

SBT, Zones

The following updated and simplified SBT descriptions have been used in the

SBT Zones

software:

1 sensitive fine grained
2 organic soil

3 clay

4 clay & silty clay

5 clay & silty clay

6 sandy silt & clayey silt
7 silty sand & sandy silt
8 sand & silty sand

9 sand

10 sand

11 very dense/stiff soil*
12 very dense/stiff soil*

1 sensitive fine grained
2 organic soil

3 clay

4 clay & silty clay

5 silty sand & sandy silt
6 sand & silty sand

7 sand

8 very dense/stiff soil*
9 very dense/stiff soil*

* heavily overconsolidated and/or cemented

Gregg
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Gregg CPT Interpretation Software 1.1, 2007

Track when soils fall with zones of same description and print that description (i.e. if
soils fall only within SBT zones 4 & 5, print ‘clays & silty clays’)

Estimated Permeability (see Lunne et al., 1997)

SBT, Permeability (ft/sec) (m/sec)
1 3x 10 1x 10
2 3x 10”7 1x 10”7
3 1x 10°° 3x 1010
4 3x 107 1x 10°®
5 3x 10° 1x 10
6 3x 10 1x 10
7 3x 107 1x 107
8 3x 10° 1x 10°®
9 1x 10°® 3x 10°

Estimated Unit Weight (see Lunne et al., 1997)

SBT Approximate Unit Weight (Ib/f®)  (kN/m®)
1 111.4 17.5
2 79.6 125
3 111.4 17.5
4 114.6 18.0
5 114.6 18.0
6 114.6 18.0
7 117.8 18.5
8 120.9 19.0
9 124.1 19.5
10 127.3 20.0
11 130.5 20.5
12 120.9 19.0
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% Pore Pressure Dissipation Tests (PPDT)
N

Pore Pressure Dissipation Tests (PPDT’s) conducted at various intervals measured
hydrostatic water pressures and determined the approximate depth of the ground water
table. A PPDT is conducted when the cone is halted at specific intervals determined by
the field representative. The variation of the penetration pore pressure (u) with time is
measured behind the tip of the cone and recorded by a computer system.
Pore pressure dissipation data can be interpreted to provide estimates of:

e Equilibrium piezometric pressure

e Phreatic Surface

e In situ horizontal coefficient of consolidation (cp)
In situ horizontal coefficient of permeability (k)

In order to correctly interpret D P NG O

the equilibrium piezometric ’ \
pressure and/or the phreatic ﬁ

surface, the pore pressure oo b presere

time

must be monitored until such

Dissipation of Pore Pressure (u) in Sand

time as there is no variation in
pore pressure with time,
Figure PPDT. This time is
commonly referred to as tjoo,

Ue - equilibrium pore pressure

time

the point at which 100% of the
excess pore pressure has "~ Pore Pressure (u)
dissipated. measured here

Dissipation of Pore Pressure (u) in Dense Sand,
Dilative Silt and Heavily OC Clay

Dcone - Depth of Cone
Dwater - Depth to Water Table 0

A complete reference on pore | Pwater-Headof Water

Ue - equilibrium pore pressure

time

pressure dissipation testS IS [ water Tabie Calcuiation
presented by Robertson et al.
1992 Dwater = Dcone - Hwater
where Hyater = Ue (depth units)
A summary of the ore
pressure di)S/Sipation teStI; iS Useful Conversion Factors: 1F5f|=8gggrg =%.§2)fee_t (water)

. ) sf =0. ar = 13.9 psi
summarized in Table 1. Pore 1m = 3.28 feet

pressure dissipation data is
presented in graphical form in

. Figure PPDT
Appendix PPDT.



Pore Pressure (psi)
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Pore Pressure Dissipation Test

Sounding:

Depth:
Site:
Engineer:

CPT-01
64.468
WILLOW RD.
P.CHAN
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Pore Pressure (psi)
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Pore Pressure Dissipation Test

Sounding: CPT-02
Depth: 60.039

Site: WILLOW RD.
Engineer: P.CHAN
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APPENDIX B
LABORATORY TESTS

Classification Tests
The field classification of the samples was visually verified in the laboratory according to the Unified Soil
Classification System. Theresults are presented in “Log of Test Borings’, Appendix A.

Moisture-Density

The natural moisture contents and dry unit weights were determined for selected undisturbed samples of the
soilsin general accordance with ASTM Test Method D 2216-92. This information was used to classify and
correlatethe soils. Theresultsare presented at the appropriate depths on the "Log of Test Borings', Appendix
A.

Atterberg Limits

The Atterberg Limits were determined for selected samples of the fine-grained materials. These results were
used to classify the soils, aswell asto obtain an indication of the effective strength characteristics and expansion
potential with variationsin moisture content. The Atterberg Limitswere determined in general accordance with
ASTM Test Method D 4318-93. The results of these tests are presented on Plate B-2, “Plasticity Chart”.

Grain Size Classification
Grain size classification tests (ASTM Test Method D422-63) were performed on selected samples of granular
soil to aid in the classification. The results are presented on Plates B-3, “ Grain Size Distribution Curves”.

Unconfined Compression Tests

Strength tests were performed on selected undisturbed samples using unconfined compression machine.
Unconfined compression tests were performed in general accordancewith ASTM Test Method D 2166-91. The
results are presented on “Log of Test Borings’, Appendix A.

Corrosion Tests

Corrosion tests were performed on selected samples to determine the corrosion potential of the soils. The pH
and minimum resistively tests were performed according to California Test Method 643. The tests were
performed by Sunland Analytical. The test results are presented on Plates B-4A and B-4B.

WILLOW ROAD UNDERCROSSING AT ROUTE 101
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Boring No. as Drilled in 2007
(in Caltrans Right-of-Way)

Boring Designation as per Caltrans 2007
Soil and Rock Logging, Classification,
and Presentation Manual

CPT-1 CPT-07-001
CPT-2 CPT-07-002
BR-1 A-07-001
BR-2 A-07-002

RW-9 A-07-009

PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING

WILLOW ROAD UNDERCROSSING AT ROUTE 101
COUNTY OF SAN LUIS OBISPO, CALIFORNIA

JOB NO.: 203125.WIL PLATE NO.: B-1B
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BR-1 MC-8 | 345 ° 19 54 | 23 | 31 | FAT CLAY (CH)
BR-2 MC-10 | 445 X 29 65 | 25 | 40 FAT CLAY (CH)
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Sunland Analytical
11353 Pyrites Way, Suite 4
Rancho Cordeva, £A 95670
(816) 332-8357

Date Reported 03/15/2007
Date Submitted 03/13/2007

To: Prav Dayah
Parikh Consultants, Inc.
356 S. Milpitas Blvd.
Milpitas, Ca 95035

From: Gene Oliphant, Ph.D. \ Randy Horney d>
General Manager \ Lab Manager |

The reported analysis was requested for the following location:
Location : 203125.WIL/RTE 101 Site ID : BR1l #3 @ 9.5°'.
Thank you for your business.

* For future reference to this analysis please use SUN # 50037-99701.

EVALUATION FOR SOIL CORROSION

Soil pH 6.77

Minimum Resistivity  11.52 ohm-cm (x1000)

Chloride 9.6 ppm 00.00096 %

Sulfate ' 6.3 ppm 00.00063 %
METHODS

pH and Min.Resistivity CA DOT Test #643 Mod. (Sm.Cell)
Sulfate CA DOT Test #417, Chloride CA DOT Test #422

Plate B-4A



(: L]
| Sunland Analytical
| 11353 Pyrites Way, Suite 4
\// A Rancho Cordova, CA 93670
Rase (916) 852-8557
- N \

4@
ez Date Reported 02/16/2007
Date Submitted 02/12/2007

To: Prav Dayah .
" Parikh Consultants, Inc.
356 S. Milpitas Blvd.

Milpitas, Ca 95035

From: Gene Oliphant, Ph.D. \ Randy Horney¢k\
General Manager \ Labk Manager

The reported analysis was requested for the following location:
Location : 203125.GR1\WILLOWS R Site ID : RWI9#2 @ 4.5'.
Thank you for your business. :

* For future reference to this analysis please use SUN # 49870-99413.

EVALUATION FOR SOIL CORROSION
: . .

Soil pH 7.26 »
Minimum Resistivity 29.21 ohm-cm (x1000)
Chloride 8.4 ppm 00.00084 %
Sulfate 1.1 ppm 00.00011 %
METHODS
. pH and Min.Resistivity CA DOT Test #643

Sulfate CA DOT Test #417, Chloride CA DOT Test #422

PLATE NO.:

B-4B
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APPENDIX C-1

SPT LIQUEFACTION ANALYSES, CPT DATA
CORRELATION & LIQUEFACTION ANALYSES
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CPT DATA CORRELATION

= 9. Sand

0. Gravelly Sand to Sand

CPT-1
PHI (DEG) S, (PSF) Ie SOIL BEHAVIOR TYPE
(GENERALIZED SOIL PROFILE)
0 10 20 30 40 50 0 2500 5000 7500 10000 12500 15 2 25 3 35 0 2 4 6 8 10 12
O L L L L 0 O I L I 0 .
s
10 10 - 10 I I 10 -
20 20 - 20 - I I 20 - i
30 ? 30 - 30 - I I 30 - !
40 | > 40 - * o4 40 - I ‘i 40 - '
(= » .
< * L ¢ ° : I I s
Z 50 1 50 1 PR o~ 50 50 - i
£ oo
5 SRR || !
“‘ * «
60 60 > ¢ . ’. 60 - I 1 60 . : . 2
. ¢ 4 *, . i, .
70 .t 70 - 70 I I 70 I
80 80 - 80 - 80 -
90 90 - 90 - 90 -
100 ‘r + - + 100 : ; ; ; 100 100
0 20 40 60 80 100 O 20 40 60 80 100 SAND LAY
- _ = 1. Sensitive Fines = 2. Organic
SPT-Nso SPT-Neo = 3. Clay = 4. Silty CIaY to Clay
[ e SPT-NG0 | [ o su SPT-N6O = 5. Clayey Silt to Silty Clay = 6. Sandy Silt to Clayey Silt
7. Silty Sand to Sandy Silt 8. Sand to Silty Sand
1
1

Reference: CPT data and correlation provided by Gregg Drilling and Testing, Inc.

11. Stiff Fine-Grained

2. Sand to Clayey Sand

<) PARIKH

Practicing in the Geosciences

WILLOW ROAD EXTENSION AT ROUTE 101
COUNTY OF SAN LUIS OBISPO, CALIFORNIA

JOB NO.: 203125.EXT

PLATE NO.:




LIQUEFACTION POTENTIAL ANALYSIS (per Youd & Idriss, 2001)

PROJECT NAME WILLOW ROAD EXTENSION AT ROUTE 101 FAULT INFO FAULTM,, = 65
PROJECT NO. 203125 EXT SANTA MARIA RIVER - FOXEN CANYON FAULT MSF = 144
CPTNO. CcPT1 e 07

DESIGN GW DEPTH= 30
CPT RESULT INPUT CRR:s F.S=(CRR < [CSRI'MSF*K o*K &

D(efg‘h Soil Behavior Type (?:f) (::f) (;‘;{) (:’Svf) e oy T CsR Ic Co Gean K (Gun)ee CRRys Ko Ka Fs.

0.328

0.656

0.984

1312

164

1.969

2.207

2625 17 1.00 1

2.953 17 1.00 1

3281 17 0.99 1

3.600 17 0.99 1

3.937 17 0.99 1

4.265 17 0.99 1

4.503 17 0.99 1

4921 7 SitySandtoSandySit 27.664 026  0.29 029 192 147651 099 0451 1920 148 4085 1208 49353  0.09 1.00 1

5240 8  SandtoSitySand 76043 0778 031 031 164 145695 099 0450 1640 146 11079 1000 110791 021 1.00 1

5577 7 SitySandtoSandySit 63036 0749 0329 0320 176 143885 099 0450 1760 144 9070 1078 97814 017 1.00 1

5906 7 SitySandtoSandySit 53072 0624 0348 0348 183 142119 099 0450 1830 142 7543 1120 85169 0.4 1.00 1

6234 7 SitySandtoSandySit 44388 0427 0368 0368 184 140306 099  0.449 1840 140 6228 1137 70813 0.1 1.00 1

6562 7 SitySandtoSandySit 40.027 0341 0387 0387 186 138626 099  0.449 1860 139 5549 1153 63997 0.0 1.00 1

689 7 SitySandtoSandySit 39875 032  0.406 0406 186 136986 099  0.449 1860 137 5462 1153 62999  0.10 1.00 1

7218 7 SitySandtoSandySit 42141 0315 0426 042 184 135301 099  0.448 1840 135 5702 1137 64831 011 1.00 1

7546 8  SandtoSitySand 50559 0375 0445 0445 179 133739 098  0.448 1790 134  67.62 1099 74341 012 1.00 1

7874 8  SandtoSitySand  69.843 0537 0465 0465 171 132132 098  0.448 1710 132 9229 1045 96401 016 1.00 1

8202 8  SandtoSitySand 94331 0798 0485 0485 165 130564 098  0.447 1650 131 12316 1003 123573  0.26 1.00 1

853 8  SandtoSitySand  117.445 1125 0505 0505 163 120032 098  0.447 1630 120 15154 1000 151542  0.40 1.00 1

8858 8  SandtoSitySand 131059 1433 0525 0525 166 12753 098  0.447 1660 128 16715 1010 168.887 1.00 1

9186 8  SandtoSitySand 137477 1558  0.545 0545 166 126074 098  0.446 1660 126 17332 1010 175127 1.00 1

9514 8  SandtoSitySand  137.363 166  0.564 0564 17 124717 098  0.446 1700 125 17131 1038 177.800 1.00 1

9843 8  SandtoSitySand 13231 1713 0584 0584 174 123318 098  0.446 1740 123 16316 1065 173.737 1.00 1

10171 8  SandtoSitySand 128243 1647  0.604 0604 176 121951 098 0445 1760 122 15639 1.078 168.661 .00 1

10499 8  SandtoSitySand 11571 1505  0.624 0624 18 120614 098  0.445 1800 121 13956 1107 154448 0.42 1.00 1

10827 8  SandtoSitySand 103594 126  0.644 0644 182 119306 098  0.445 1820 119 12359 1122 138612 033 1.00 1

11155 8  SandtoSitySand 108249 116  0.664 0664 178 118026 098  0.444 1780 118 12776 1092 139.560 0.33 1.00 1

11483 8  SandtoSitySand 126593 1325  0.683 0683 173 116835 098 0444 1730 117 14790 1058 156492 0.44 1.00 1

11811 8  SandtoSitySand 137657 2335  0.703 0703 187 115607 098 0444 1870 116 15014 1162 184.896 1.00 1

12130 8  SandtoSitySand 148721 2551  0.723 0723 186 114405 097  0.443 1860 114 17014 1153 196.234 1.00 1

12467 8  SandtoSitySand 151451 2316  0.743 0743 182 113227 097  0.443 1820 113 17148 1122 192321 1.00 1

12795 7 SilySandtoSandySilt 131315 2439  0.762 0762 194 11213 097 0443 1940 112 14724 1220 180.961 .00 1

13123 8  SandtoSitySand 12099 2019  0.782 0782 193 110099 097  0.443 1930 111 13430 1218 163.637 1.00 1

13451 8  SandtoSitySand  117.795 1677  0.802 0802 19 10989 097  0.442 1900 110 12945 1189 153890 0.4 1.00 1

1378 8  SandtoSitySand  110.96 1549 0822 0822 192 108803 097  0.442 1920 109 12073 1208 145873 037 1.00 1

14108 8  SandtoSitySand 110268 1578 0842 0842 193 107738 097 0442 1930 108 11880 1218 144753  0.36 1.00 1

1443 8  SandtoSitySand 116411 1529  0.862 0862 19 106693 097  0.441 1900 107 12420 1189 147.656 0.38 1.00 1

14764 8  SandtoSitySand 12409 15 0881 0881 186 105718 097  0.441 1860 106 13119 1153 151303 0.0 1.00 1

15092 8  SandtoSitySand 123266 1522  0.901 0901 188 104712 097  0.441 1880 105 12907 1171 15091 0.40 1.00 1

1542 8  SandtoSitySand 123218 1502  0.921 0921 188 103725 097 0440 1880 104 12781 1171 149608 039 1.00 1

15748 8  SandtoSitySand  124.981 1487  0.941 0941 187 102756 097 0440 1870 103 12843 1162 149.209 039 1.00 1

16076 8  SandtoSitySand 128802 1523  0.961 0961 187 101805 097 0440 1870 102 13113 1162 152348 0.41 1.00 1

16404 8  SandtoSitySand  136.444 1559  0.981 0981 185 100871 097  0.439 1850 101 13763 1145 157.601 0.4 1.00 1

16732 8  SandtoSitySand 151461 1878 1 1 184 1 096 0439 1840 100 15146 1137 172216 1.00 1

1706 8  SandtoSitySand  157.367 2646  1.02 102 194 099099 096  0.439 1940 099 15595 1.229 191.660 0.99 1

17388 8  SandtoSitySand 165558 3143 104 104 197 098214 096  0.438 1970 098 16260 1263 205321 0.99 1

17717 8  SandtoSitySand 184823 3.279 106 106 192 097345 096 0438 1920 097 17992 1208 217.388 0.98 1

18045 8  SandtoSitySand 181059 2848 108 108 189 096491 096  0.438 1890 096 17471 1180 206.078 0.97 1

18373 8  SandtoSitySand 176746 2406 1.1 11 186 095652 096 0437 1860 096 16906 1153 194.986 0.97 1

18701 8  SandtoSitySand 189203 2534  1.19 1110 184 094868 096  0.437 1840 095 17949 1137 204.090 0.96 1

10020 8  SandtoSitySand 200191 2923  1.139 1139 185 094057 096 0437 1850 094 18820 1145 215612 0.95 1

10357 8  SandtoSitySand 213653 3.042  1.159 1150 183 09326 096 0436 1830 003 19925 1120 224.992 0.95 1

10685 9 sand 222783 3006 118 118 181 092437 096 0436 1810 092 20593 1114 220412 0.94 1

20013 9 sand 218304 2981 12 12 182 091667 096 0435 1820 092 20019 1122 224521 0.93 1

20341 9 sand 208708 2784 122 122 185 090909 096 0435 1850 091 18510 1145 212057 0.93 1

20660 8  SandtoSitySand  186.245 2524 124 124 188 090164 096 0435 1880 090 16793 1171 196.569 0.93 1

20997 9 Sand 178063 2207 126 126 187 089431 095 0434 1870 089 15024 1162 185015 0.93 1

21325 9 sand 180.585 2030 1281 1281 184 088674 095 0434 1840 089 16013 1137 182.075 0.92 1

21654 9 sand 188814 2257  1.301 1301 185 08795 095 0433 1850 088 16609 1145 190.186 0.92 1

21982 9 sand 200397 2713 1322 1322 184 087232 095 0433 1840 087 18266 1137 207.692 0.91 1

2231 8  SandtoSitySand 217891 3138 1341 1341 187 08658 095 0432 1870 087 18865 1162 219181 0.90 1

22638 8  SandtoSitySand 225001 3375 1361 1361 188 085904 095 0432 1880 086 19328 1171 226.254 0.89 1

22966 8  SandtoSitySand 23014 3502 1381 1381 188 085238 095 0432 1880 085 19617 L1171 220.628 0.89 1

23204 8  SandtoSitySand 220012 3427 1401 1401 188 084583 095 0431 1880 085 19370 1171 226.746 0.89 1

23622 8  SandtoSitySand  229.353 3336 1421 1421 188 083937 095 0431 1880 084 19251 1171 225351 0.88 1

2395 9 sand 233278 3344 1441 1441 187 083302 095 0430 1870 083 19432 1162 225773 0.88 1

24278 9 sand 241175 3383 1461 1461 186 082676 094 0430 1860 083 19939 1153 229.969 087 1

24606 9 sand 246.228 2951 1482 1482 181 082028 094 0429 1810 082 20198 1114 225004 0.86 1

24934 9 sand 254874 3227 1502 1502 182 081421 094 0429 1820 081 207.52 1122 232738 0.86 1

25262 9 sand 263397 3833 1523 1523 186 080793 094 0428 1860 081 21281 1153 245.440 0.85 1

25501 9 sand 282851 4008 1543 1543 183 080204 094 0428 1830 080 22686 1129 256.164 0.84 1

25919 9 sand 307.047 4322 1563 1563 181 079624 094 0427 1810 080 24520 1114 273154 0.84 1

26247 9 sand 324215 4661 1584 1584 18 079023 094 0426 1800 079 25620 1107 283531 0.83 1

26575 9 sand 320243 4697 1604 1604 181 078459 094 0426 1810 078 25283 1114 281655 0.83 1

26903 9 sand 307.245 4386 1624 1624 182 07794 093 0425 1820 078 23936 1122 268.440 0.82 1

27231 9 sand 205176 4192 1645 1645 184 077320 093 0425 1840 077 22826 1137 259534 0.82 1

27550 9 sand 205508 4.055 1665 1665 183 076789 093 0424 1830 077 22692 1129 256.231 0.82 1

27.887 9 sand 300059 3995 1685 1685 182 076256 093 0423 1820 076 22881 1122 256.618 0.81 1

28215 9 sand 312450 4362 1706 1706 183 075705 093 0423 1830 076 23655 1129 267.106 081 1

28543 9 sand 326.254 4794 1726 1726 183 075188 093 0422 1830 075 24530 1120 276.992 0.80 1

28871 9 sand 334.653 500 1747 1747 184 074652 093 0421 1840 075 24983 1137 284.060 0.80 1

20199 9 sand 337033 4951 1767 1767 183 074149 092 0421 1830 074 24991 1129 282190 0.80 1

20528 9 sand 288502 397 1787 1787 186 073652 092 0420 1860 074 21249 1153 245.073 0.80 1

2085 9 sand 230566 3193 1808 1808 193 073138 092 0419 1930 073 16863 1218 205472 0.82 1

30184 9 Sand 211036 254 1828 1828 192 072655 092 0418 1920 073 15333 1208 185263 0.82 1

30512 8  SandtoSitySand 191327 3039 1848 1848 204 072178 092 0418 2040 072 13810 1356 187.243 0.83 1

3084 8  SandtoSitySand 274186 434 1868 1868 193 071708 092 0417 1930 072 19661 1218 239.566 0.80 1

31168 9 Sand 327543 5102 1888 1888 188 071244 091 0416 1880 071 23335 1171 273.057 0.78 1

3149 8  SandtoSitySand  347.101 5902  1.908 1908 189 070785 091 0415 1890 071 24570 1180 289.815 077 1
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LIQUEFACTION POTENTIAL ANALYSIS (per Youd & Idriss, 2001)

PROJECT NAME WILLOW ROAD EXTENSION AT ROUTE 101 FAULT INFO FAULTM,, = 65
PROJECT NO. 203125 EXT SANTA MARIA RIVER - FOXEN CANYON FAULT MSF = 144
CPTNO. CcPT1 e 07

DESIGN GW DEPTH= 30
CPT RESULT INPUT csr CRR:s F.S.=(CRR < /[CSRI'MSF*K o*K &

D(efg‘h Soil Behavior Type (?:f) (::f) (;‘;{) (t:f) (:’Svf) e oy T CsR Ic Co Gean K (Gun)ee CRRys Ko Ka Fs.

31824 9 Sand 39625 5694 1928 1928 186 070332 091 0414 1860 070 25293 1153 291719 077 1

32152 9 sand 341745 4686  1.949 1949 183 069863 091 0414 1830 070 23875 1129 269.597 077 1

3248 9 sand 330577 3779 1.969 1969 179 069423 091 0413 1790 069 22949 1099 252316 0.76 1

32808 9 Sand 316166 3695  1.989 1980 181 068987 090 0412 1810 060 21811 1114 242981 077 1

33136 9 sand 282434 3761 201 201 189 06853 090  0.411 189 069 19357 1180 228.328 0.78 1

33465 9 sand 2701 324 203 203 188 068111 090 0410 1880 068 18397 1171 215349 0.78 1

33703 9 sand 280.668 3639 2.5 205 187 067692 080  0.409 1870 068 19608 1162 227.816 077 1

34121 9 sand 381572 5124 2071 2071 181 067258 090  0.408 1810 067 25664 1114 285896 0.75 1

34449 9 sand 432388 6317 2001 2001 181 066849 089  0.407 1810 067 28905 1114 322001 0.74 1

34777 8  SandtoSitySand 396514 6.867 2111 2111 189 066445 089 0406 1890 066 26346 1180 310.775 0.74 1

35105 8  SandtoSitySand 370025 6275 2131 2131 19 066046 089  0.405 1900 066 24439 1189 290.538 0.74 1

35433 8  SandtoSitySand 32778 5419  2.151 2151 193 065652  0.89 0404 1930 066 21519 1218 262.206 0.75 1

35761 8  SandtoSitySand 224394 3688 2171 2171 205 065263 089 0403 2050 065 14645 1371 200.784 0.79 1

36089 9 Sand 182064 2274  2.101 2191 204 064878 088 0402 2040 065 11812 1356 160.155 0.80 1

36417 8  SandtoSitySand 142872 2207 2211 2211 219 064497 088 0401 2190 064 9215 1643 151365 040 0.83 1 1.00

36745 8  SandtoSitySand  127.504 1424  2.231 2231 214 064121 088 0399 2140 064  8L76 1532 125249 026 0.83 1 0.66

37073 8  SandtoSitySand 76916 0285  2.25 225 211 063768 088 0398 2110 064 4905 1473 72256 0.2 0.85 1 0.29

37402 8  SandtoSitySand 53527 0247 227 227 23 063401 087 0397 2300 063 3394 1049 66133 0.1 0.85 1 027

3773 8  SandtoSitySand  47.593 0267  2.29 229 239 063037 087 039% 2390 063 3000 2272 68164 011 0.85 1 0.28

38058 8  SandtoSitySand 73939 0584 231 231 228 062678 087 0395 2280 063 4634 1886 87.412 014 0.85 1 0.36

38386 8  SandtoSitySand 82168 0743 233 233 227 062323 08 0393 2270 062 5121 1856 95049  0.16 0.84 1 0.41

38714 8  SandwoSitySand 7774 033 235 235 214 061972 086 0392 2140 062 4818 1532 73805 0.2 0.84 1 0.30

30042 8 SandtoSitySand 51716 010  2.369 2369 223 061642 086 0391 2230 062 3188 1743 56579 010 0.84 1 0.25

3937 7 SitySandtoSandySit 35343 023 2389 2389 256 061208 086 0390 2560 061 2166 3091 66956 011 0.84 1 0.28

30608 7 SitySandtoSandySit 32405 0304  2.408 2408 267 060976 085 0388 0.84 1

40026 7 SitySandtoSandySilt 34557 0302  2.427 2427 263 060656 085 0387 0.84 1

40354 7 SitySandtoSandySilt 40216 0438  2.447 2447 262 060324 085  0.386 0.84 1

40682 7 SitySandtoSandySit 4342 0784  2.466 2466 27 060011 084 0384 0.83 1

41011 6 SandySittoClayeySit 41155 0962  2.485 2485 279 059701 084 0383 0.83 1

41330 6 SandySittoClayey Sit 30913 0948  2.504 2504 281 05939 084 0382 0.83 1

41667 6 SandySittoClayeySit 30287 0924  2.522 2522 282 059108 084 0380 0.83 1

41995 6 SandySittoClayeySit 38633 0911  2.541 2541 283 058808 083 0379 0.83 1

42323 6 SandySittoClayeySit 38178 0896 256 256 283 058511 083 0378 0.83 1

42651 6 SandySittoClayeySit 37.78 0878 2579 2579 284 058216 083 0376 0.83 1

42979 6 SandySittoClayeySit 38282 0859  2.598 2598 283 057925 082 0375 0.83 1

43307 6 SandySittoClayeySit 40017 0938  2.616 2616 282 057652 082 0373 0.83 1

43635 6 SandySittoClayeySit 42171 1035 2635 2635 282 057366 082 0372 0.82 1

43963 6 SandySittoClayey Sit 41982 1055  2.654 2654 283 057084 081 0370 0.82 1

44291 6 SandySittoClayeySit 43373 1173  2.673 2673 284 056804 081  0.369 0.82 1

44619 6 SandySittoClayeySit 44852 1342  2.692 2692 285 056526 081 0367 0.82 1

44948 5 ClayeySilttoSity Clay 43231 1723 271 271 295 056266  0.80  0.366 0.82 1

45276 11 SiffFineGrained 58618 3.087  2.732 2732 292 055951 080  0.364 0.82 1

45604 11  SiffFineGrained ~ 87.979 4.826  2.753 2753 279 055654 080  0.363 0.82 1

45932 11  SiffFineGrained 58362 3757  2.775 2775 298 055346 079 036l 0.82 1

4626 4  SityClaytoClay 40083 1732 2793 2793 301 055096 079 0360 081 1

46588 5 ClayeySittoSityClay 35116 1171  2.812 2812 299 054835 079 0358 081 1

46916 5 ClayeySittoSityClay 35713 1133  2.831 2831 298 054577 078 0357 081 1

47244 5 ClayeySittoSityClay 38700 1346 285 285 297 054321 078 0355 081 1

47572 6 SandySilttoClayey Silt 44.208 1391  2.869 2860 20 054067 078 0354 081 1

479 4  SityClaytoClay 47184 2088  2.887 2887 297 053820 077 0352 081 1

48228 11  SiffFineGrained ~ 87.581 4.089  2.909 2909 277 053541 077 0351 081 1

48556 11  SiffFineGrained 71189 4177  2.93 293 291 053269 077  0.349 081 1

48885 5 ClayeySittoSityClay 57.945 2545  2.949 2049 29 053025 076 0348 081 1

49213 5 ClayeySittoSityClay 5621 2108  2.968 29068 287 052783 076  0.346 0.80 1

49541 5 ClayeySittoSityClay 54882 221  2.987 2987 29 052544 076 0345 0.80 1

49869 5 ClayeySittoSityClay 53963 2267  3.005 3005 292 052319 075 0343 0.80 1

50197 4  SityClaytoClay ~ 40501 176 3024 0006 3018 304 052157 075  0.342 0.80 1

50525 5 ClayeySittoSityClay 3613 1475 3043 0016 3027 307 052046 075  0.342 0.80 1

50853 4  SityClaytoClay 34935 1483 3062 0026 303 309 051936 074 0341 0.80 1

51181 5 ClayeySittoSityClay 35504 1463 3081 0036 3044 308 051838 074 0341 0.80 1

51500 5 ClayeySittoSityClay 36017 1288 3099 0047 3053 304 051728 074  0.341 0.80 1

51837 5 ClayeySittoSityClay 33826 1249 3118 0057 3061 307 051631 073 0340 0.80 1

52165 5 ClayeySittoSityClay 33713 1204 3137 0067 307 307 051522 073 0340 0.80 1

52493 5 ClayeySittoSityClay 34505 1201 3156 0077 3078 305 051426 073 0339 0.80 1

52822 5 ClayeySittoSityClay 36083 1246 3175 0088 3087 303 051318 072  0.339 0.80 1

5315 5 ClayeySittoSityClay 3924 1384 3193 0098 3096 3 05121 072 0338 0.80 1

53478 5 ClyeySittoSityClay 4162 1437 3212 0108 3104 298 051115 072 0338 0.80 1

53806 5 ClayeySittoSityClay 43544 1521 3231 0118 3113 296 051009 071 0338 0.80 1

54134 5 ClayeySittoSityClay 51631 208 325 0120 3121 204 050914 071  0.337 0.80 1

54462 5 ClayeySittoSityClay 69.236 253 3260 0139 313 28 050808 071 0337 0.80 1

5479 6 SandySittoClayeySit 86349 273 3287 0149 3138 268 050715 071  0.336 0.80 1

55118 7 SitySandtoSandySit 89762 2383 3307 0150 3147 262 05061 070  0.336 0.80 1

55446 6 SandySittoClayeySit 56732 1447 3325 017 3156 278 050505 070  0.335 0.79 1

55774 6 SandySilttoClayeySit 47.317 099 3344 018 3165 281 050401 070 0335 0.79 1

56102 6 SandySittoClayeySit 48427 1066 3.363 019 3173 281 050309 069 0334 0.79 1

5643 6 SandySittoClayeySit 48057 1315 3382 02 3182 287 050205 069  0.334 0.79 1

56750 5 ClayeySittoSityClay 48436 1653 3401 021 319 293 050114 069  0.333 0.79 1

57.087 5 ClayeySittoSityClay 48711 1978 3419 0221 3199 297 050011 068  0.333 0.79 1

57415 5 ClayeySittoSityClay 49621 2057 3438 0231 3207 207 049921 068  0.332 0.79 1

57.743 5 ClayeySittoSityClay 45743 1845 3457 0241 3216 3 049819 068  0.332 0.79 1

58071 5 ClayeySittoSityClay 44.805 1802 3476 0251 3224 301 049729 068 0331 0.79 1

58309 4  SityClaytoClay 47422 2180 3495 0262 3233 302 049628 067 0331 079 1

58727 5 ClayeySittoSityClay 89.07 3535 3513 0272 3242 275 049527 067  0.330 0.79 1

50055 11  SiffFine-Grained ~ 110998 5173 3535 0282 3253 272 049405 067  0.330 0.79 1

50383 11  Sifff Fine-Grained 92795 4473 3556 0292 3264 28 049283 066 0329 0.79 1

50711 11  Sitff Fine-Grained ~ 59,547 2916 3578 0303 3275 296 049162 066  0.329 0.79 1

60030 4  SityClaytoClay 54802 2616 3596 0313 3284 298 049063 066  0.328 0.79 1

60367 11  SiffFineGrained 64553 3043 3618 0323 3295 292 048943 066  0.328 0.79 1

60606 6 SandySittoClayeySit 9563 335 3637 0333 3303 27 048856 065  0.327 0.79 1

61024 6 SandySittoClayeySit 126527 3831 3.655 0344 3312 256 048750 065 0327 2560 049 6169 3001 190.666 0.79 1

61352 5 ClayeySittoSityClay 78205 3262 3674 0354 3321 282 048662 065  0.326 0.79 1

6168 4  SityClaytoClay ~ 50200 2354 3693 0364 3329 302 048576 065  0.326 0.79 1

62008 3 Clay 35419 1800 3711 0374 3337 318 04849 064 0326 0.79 1

62335 5 ClayeySittoSityClay 34082 1315 373 0384 3346 312 048394 064  0.325 0.79 1

62664 5 ClayeySittoSityClay 35050 1206 3749 0395 3354 308 048300 064  0.325 0.79 1

62992 5 ClayeySittoSityClay 43155 141 3768 0405 3363 298 048214 064 0324 0.78 1

6332 5 ClayeySittoSityClay 53735 201 3787 0415 3371 293 04813 063 0324 0.78 1

63648 6 SandySittoClayeySit 72649 219 3805 0425 338 276 048035 063  0.323 0.78 1

63976 7 SitySandtoSandySit 74915 1775 3825 0436 3389 269 047941 063  0.323 0.78 1

64304 6 SandySittoClayeySit 76062 2067 3843 0446 3398 272 047847 063 0323 0.78 1

10/8/2008 Liquefaction CPT-1 20of3



LIQUEFACTION POTENTIAL ANALYSIS (per Youd & Idriss, 2001)

PROJECT NAME WILLOW ROAD EXTENSION AT ROUTE 101 FAULT INFO FAULTM,, = 65
PROJECT NO. 203125 EXT SANTA MARIA RIVER - FOXEN CANYON FAULT MSF = 144
CPTNO. CcPT1 e 07

DESIGN GW DEPTH= 30
CPT RESULT INPUT csr CRR:s F.S.=(CRR < /[CSRI'MSF*K o*K &

D(efg‘h Soil Behavior Type (?:f) (::f) (;‘;{) (t:f) (:’Svf) e oy T CsR Ic Co Gean K (Gun)ee CRRys Ko Ka Fs.

64.633 9 Sand 228538 1672 3864 0456 3408 198 047743 062 0322 1080 048 10911 1275 139088 033 071 1 o

64.961 9 sand 284909 2054 3884 0466 3418 189 04764 062 0322 189 048 13573 1180 160.103 0.68 1

65280 10 GravelySandtoSand 333364 2175 3905 0477 3428 181 047537 062  0.321 1810 048 15847 1114 176538 0.66 1

65617 10 GravelySandtoSand 366081 2145 3926 0487 3439 175 047424 062 0321 1750 047 17361 1072 186.040 0.64 1

65.945 10 GravelySandtoSand 422746 2433 3947 0497 345 17 047312 062 0321 1700 047 20001 1038 207.581 0.62 1

66273 10 GravelySandtoSand 456.07 2893 3968 0507 346 17 04721 061  0.320 1700 047 21531 1038 223.463 0.61 1

66601 10 GravelySandtoSand 439.451 2454 3989 0518 3471 168 047009 061  0.320 1680 047 20698 1024 211.999 0.61 1

66920 10 GravelySandtoSand 413683 10948 4009 0528 3482 166 046988 061  0.319 1660 047 19438 1010 196.406 0.61 1

67.257 10 GravelySandtoSand 391698 3121 403 0538 3492 182 046888 061  0.310 1820 047 18366 1122 205978 0.63 1

67.585 10 GravellySandtoSand 380.492 259 4051 0548 3503 179 046779 061  0.310 179 047 17799 1009 195689 0.63 1

67.913 10 GravelySandtoSand 370.651 2265 4072 0558 3514 177 046669 060  0.318 1770 047 17298 1085 187.745 0.64 1

68241 10 GravelySandtoSand 395518 2044 4093 0569 3524 171 046571 060  0.318 1710 047 18420 1.045 192.410 0.62 1

6857 10 GravelySandtoSand 360962 1981 4114 0579 3535 175 046463 060  0.318 1750 046 16771 1072 179.720 0.64 1

68898 10 GravellySandtoSand 410156 211 4135 0580 3546 169 046355 060  0.317 1690 046 19013 1031 196.037 0.61 1

60.226 10 GravelySandtoSand 464034 2075 4156 0599 3556 162 046257 060  0.317 1620 046 21465 1000 214.650 0.60 1

60.554 10 GravelySandtoSand 473041 2382 4177 061 3567 164 046151 059  0.317 1640 046 21831 1000 218311 0.60 1

60.882 10 GravelySandtoSand 480.179 0826 4197 062 3578 142 046044 059  0.316 1420 046 22110 1000 221.095 0.60 1
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CPT DATA CORRELATION

CPT-2
PHI (DEG) S, (PSF) e SOIL BEHAVIOR TYPE
(GENERALIZED SOIL PROFILE)
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LIQUEFACTION POTENTIAL ANALYSIS (per Youd & Idriss, 2001)

PROJECT NAME WILLOW ROAD EXTENSION AT ROUTE 101 FAULT INFO FAULTM,, = 65
PROJECT NO. 203125 EXT SANTA MARIA RIVER - FOXEN CANYON FAULT MSF = 144
CPTNO. CcPT-2 e 07

DESIGN GW DEPTH= 18
CPT RESULT INPUT csr CRR:s F.S=(CRR < [CSRI'MSF*K o*K &

D(efg‘h Soil Behavior Type (?:f) (::f) (;‘;{) (t:f) (:’Svf) e oy T CsR Ic Co Gean K (Gun)ee CRRys Ko Ka Fs.

0.328
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4503

4921 6 SandySilttoClayeySit 18497 0159  0.282 0282 202 148448 099 0451 2020 148  27.46 1327 36438 0.8 1.00 1

5249 7 SitySandtoSandySilt 53328 049 0301 0301 17 146569 099 0450 1700 147 7816 1038 81121 013 1.00 1

5577 7 SitySandtoSandySit 51015 048 0321 0321 174 144642 099 0450 1740 145 7379 1065 78571 0.3 1.00 1

5906 7 SitySandtoSandySit 50541 0512 034 034 179 142857 099 0450 1790 143 7220 1099 79381 013 1.00 1

6234 7 SitySandtoSandySit 513 0553 0350 0350 182 141116 099  0.449 1820 141 7239 1122 81189 0.3 1.00 1

6562 7 SitySandtoSandySit 50219 0578 0379 0379 186 139329 099  0.449 1860 139 6997 1153 80699 0.3 1.00 1

689 7 SitySandtoSandySit 49.024 056  0.398 0398 188 137672 099  0.449 1880 138  67.49 1171 79005 0.3 1.00 1

7218 7 SitySandtoSandySit 52096 0581 0417 0417 187 136054 099  0.448 1870 136 7088 1162 82350 0.3 1.00 1

7546 7 SitySandtoSandySilt 57.016 0604 0437 0437 184 134302 098  0.448 1840 134 7663 1137 87125 0.4 1.00 1

7874 8  SandtoSitySand 62771 0625 0456 045 181 13285 098  0.448 1810 133 8339 1114 92899 015 1.00 1

8202 8  SandtoSitySand 67539 0572 0476 0476 175 131265 098  0.447 1750 131 8866 1072 95003 0.6 1.00 1

853 8  SandtoSitySand  67.075 0586  0.496 049 178 120717 098  0.447 1780 130 8701 1092 95042 0.6 1.00 1

8858 8  SandtoSitySand 70753 0639 0516 0516 178 128205 098  0.447 1780 128 9071 1092 99085 017 1.00 1

9186 8  SandtoSitySand 73019 0714 0536 053 181 126728 098  0.446 1810 127 9254 1114 103.086 0.8 1.00 1

9514 8  SandtoSitySand 75105 0813 0556 0556 184 125285 098  0.446 1840 125 9410 1137 106989 0.9 1.00 1

9843 8  SandtoSitySand 76622 0893 0575 0575 187 123944 098  0.446 1870 124 9497 1162 110337 020 1.00 1

10171 8  SandtoSitySand 80357 0933 0595 0595 186 122563 098  0.445 1860 123 9849 1153 113500 0.22 .00 1

10499 8  SandtoSitySand 93345 0964 0615 0615 179 121212 098  0.445 1790 121 11315 1099 124397 026 1.00 1

10827 8  SandtoSitySand 112042 1142 0635 0635 173 119891 098  0.445 1730 120 13541 1058 143269 035 1.00 1

11155 8  SandtoSitySand 120043 1174  0.655 0655 171 118508 098  0.444 1710 119 14237 1045 148719 039 1.00 1

11483 9 sand 134662 1297 0675 0675 168 117333 098 0444 1680 117 15800 1024 161837 1.00 1

11811 9 sand 149308 1550  0.695 0695 168 116095 098 0444 1680 116 17334 1024 177.546 1.00 1

12130 8  SandtoSitySand 158183 1917 0715 0715 172 114883 097  0.443 1720 115 18172 1051 191.052 1.00 1

12467 8  SandtoSitySand 154059 1964  0.735 0735 176 113695 097  0.443 1760 114 17516 1078 188.897 1.00 1

12795 8  SandtoSitySand 130784 1595  0.755 0755 18 112532 097 0443 1800 113 14717 1107 162.871 .00 1

13123 8  SandtoSitySand 108922 1302  0.775 0775 186 111302 097  0.443 1860 111 12133 1153 139.936 0.33 1.00 1

13451 8  SandtoSitySand 98418 1104  0.795 0795 188 110276 097  0.442 1880 110 10853 1171 127.044 027 1.00 1

1378 8  SandtoSitySand 9582 0971 0815 0815 187 100181 097  0.442 1870 109 10462 1162 121548 025 1.00 1

14108 8  SandtoSitySand 99877 0972 0834 0834 185 108161 097 0442 1850 108 10803 1145 123701  0.26 1.00 1

1443 8  SandtoSitySand 95839 108  0.854 0854 191 107108 097  0.441 1910 107 10265 1198 123018 025 1.00 1

14764 8  SandtoSitySand 86282 0938  0.874 0874 194 106075 097  0.441 1940 106 9152 1220 112482 021 1.00 1

15092 8  SandtoSitySand 80376 0.8  0.894 0894 195 105062 097  0.441 1950 105 8444 1240 104700 0.9 1.00 1

1542 8  SandtoSitySand 82689 0893 0914 0914 197 104068 097 0440 1970 104 8605 1263 108661 0.20 1.00 1

15748 8  SandtoSitySand 105765 1369  0.934 0934 195 103093 097 0440 1950 103 10004 1240 135190 031 1.00 1

16076 8  SandtoSitySand 133107 2333 0953 0953 198 102183 097 0440 1980 102 13601 1275 173.380 1.00 1

16404 7 SitySandto Sandy Sit 140701 3589 0973 0973 209 101243 097 0439 2090 101 14245 1437 204.688 1.00 1

16732 7 SitySandtoSandySit 130225 322  0.992 0992 211 100365 096 0439 2110 100 13070 1473 192.543 1.00 1

1706 8  SandtoSitySand 133363 2141 1012 1012 197 009458 096  0.439 1970 099 13264 1263 167.487 1.00 1

17388 8  SandtoSitySand 138368 2492  1.082 1032 2 09856 096 0438 2000 099 13638 1300 177.299 0.99 1

17717 7 SiltySandtoSandy Silt 149.679 3.694  1.051 1051 200 097734 096 0438 2090 098 14629 1437 210.204 0.98 1

18045 7 SitySandtoSandy Sit 174309 438 107 107 205 096916 096 0438 2050 097 16893 1371 231617 0.98 1

18373 7 Silty Sandto Sandy Silt 188.265 4.064 109 109 199 09607 096  0.437 1990 096 18087 1287 232.803 0.97 1

18701 8  SandtoSitySand 196522 3946 111 111 196 095238 096  0.437 1960 095 18716 1251 234.161 0.96 1

10020 8  SandtoSitySand 214355 3877 1129 1120 10 094461 096 0437 1900 094 20248 1189 240.719 0.96 1

10357 8  SandtoSitySand 234312 3897  1.149 1149 185 093657 096 0436 1850 004 21945 1145 251287 0.95 1

10685 8  SandtoSitySand 240104 3802  1.169 1160 183 092866 096 0436 1830 093 22298 1129 251780 0.94 1

20013 8  SandtoSitySand  236.909 374  1.189 1180 184 092089 096 0435 1840 092 21817 1137 248.062 0.94 1

20341 8  SandtoSitySand 225826 3439 1209 1209 185 091324 096 0435 1850 091 20623 1145 236.154 0.93 1

20660 8  SandtoSitySand 224139 3434 1229 1220 186 090572 096 0435 1860 001 20301 1153 234.138 0.93 1

20997 8  SandtoSitySand 230567 3762  1.248 1248 187 089869 095 0434 1870 090 207.21 1162 240.743 0.92 1

21325 8  SandtoSitySand  240.692 4039 1268 1268 188 089141 095 0434 1880 089 21456 1171 251153 0.91 1

21654 8  SandtoSitySand  231.985 3482 1288 1288 185 088424 095 0433 1850 088 20513 1145 234.892 0.01 1

21982 9 sand 23671 3393 1308 1308 184 087719 095 0433 1840 088 20676 1137 235.096 0.90 1

2231 8  SandtoSitySand 230519 3449 1328 1328 186 087025 095 0432 1860 087 20061 1153 231372 0.90 1

22638 8  SandtoSitySand 222812 3395 1348 1348 188 086342 095 0432 1880 086 19238 1171 225196 0.90 1

22966 8  SandtoSitySand 228073 3458  1.368 1368 188 08567 095 0432 1880 086 19539 1171 228.718 0.89 1

23204 8  SandtoSitySand 222157 3547  1.388 1388 191 085008 095 0431 1910 085 18885 1198 226.320 0.89 1

23622 8  SandtoSitySand 212212 3464  1.408 1408 193 084356 095 0431 1930 084 17901 1218 218121 0.89 1

2395 8  SandtoSitySand 205889 329 1428 1428 194 083714 095 0430 1940 084 17236 1229 211.825 0.89 1

24278 8  SandtoSitySand 204343 3188 1447 1447 184 083113 094 0430 1940 083 16984 1220 208.726 0.88 1

24606 8  SandtoSitySand 225874 3566 1467 1467 192 08249 094 0429 1920 082 18632 1208 225129 0.87 1

24934 8  SandtoSitySand 261833 4192 1487 1487 188 081876 094 0429 1880 082 21438 1171 250.945 0.86 1

25262 9 sand 28873 4167 1507 1507 182 081271 094 0428 1820 081 23465 1122 263.166 0.85 1

25501 10 Gravely SandtoSand 312716 4979 1528 1528 184 080645 094 0428 1840 081 25219 1137 286.748 0.84 1

25919 8  SandtoSitySand 281003 4995 1548 1548 191 080058 094 0427 1910 080 22497 1198 269.601 0.84 1

26247 8  SandtoSitySand 233117 3966 1568 1568 195 07948 094 0426 1950 079 18528 1240 229.723 0.85 1

26575 8  SandtoSitySand 241801 403 1588 1588 194 07891 094 0426 1940 079 19080 1229 234.496 0.85 1

26903 8  SandtoSitySand  268.991 4642  1.608 1608 192 078348 093 0425 1920 078 21075 1208 254.641 0.84 1

27231 8  SandtoSitySand 25842 5145 1628 1628 198 077793 093 0425 1980 078 20L03 1275 256.265 0.84 1

27550 8  SandtoSitySand 229126 4517  1.647 1647 202 077274 093 0424 2020 077 177.06 1327 234.955 0.84 1

27887 8  SandtoSitySand 218157 3443 1667 1667 196 076735 093 0423 1960 077 16740 1251 209.439 0.84 1

28215 9 sand 225220 2949 1688 1688 19 076177 093 0423 1900 076 17157 1189 203.974 0.84 1

28543 9 sand 240379 3145 1708 1708 188 075653 093 0422 1880 076 18185 1171 212.874 0.83 1

28871 9 sand 254353 3505 1728 1728 189 075137 093 0421 1890 075 19111 1180 225430 0.82 1

20199 © sand 274471 3714 1749 1749 186 074602 092 0421 1860 075 20476 1153 236.158 0.81 1

20528 9 sand 303.756 3778 1769 1760 181 074099 092 0420 1810 074 22508 1114 250.742 0.80 1

2085 9 sand 313028 3631 1789 1780 178 073603 092 0419 1780 074 23040 1002 251675 0.79 1

30184 9 sand 31702 4182 181 181 182 07309 092 0418 1820 073 23171 1122 259.865 0.79 1

30512 9 sand 320926 4546 183 183 184 072607 092 0418 1840 073 23302 1137 264946 079 1

3084 9 sand 333288 4177 185 185 18 072131 092 0417 1800 072 24040 1107 266.046 0.78 1

31168 9 sand 345.205 4242 1871 1871 178 071638 091 0416 1780 072 247.30 1002 270.134 0.78 1

31.49%6 9 sand 321456 3860 1891 1891 18 071174 091 0415 1800 071 22879 1107 253.197 0.78 1
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LIQUEFACTION POTENTIAL ANALYSIS (per Youd & Idriss, 2001)

PROJECT NAME WILLOW ROAD EXTENSION AT ROUTE 101 FAULT INFO FAULTM,, = 65
PROJECT NO. 203125 EXT SANTA MARIA RIVER - FOXEN CANYON FAULT MSF = 144
CPTNO. CcPT-2 e 07

DESIGN GW DEPTH= 18
CPT RESULT INPUT csr CRR:s F.S.=(CRR < /[CSRI'MSF*K o*K &

D(efg‘h Soil Behavior Type (?:f) (::f) (;‘;{) (t:f) (:’Svf) e oy T CsR Ic Co Gean K (Gun)ee CRRys Ko Ka Fs.

31824 9 Sand 20751 829 1912 1912 101 070604 001 0414 1010 071 17727 1198 212437 0.80 1

32152 9 sand 217.237 2648 1932 1932 193 070243 091 0414 1930 070 15250 1218 185.929 081 1

3248 9 Sand 205017 221 1952 1952 182 069797 091 0413 1920 070 14372 1208 173.658 0.81 1

32808 9 Sand 180.68 1753 1973 1973 194 069335 090 0412 1940 060 12527 1220 153961 0.42 0.82 1 1.02

33136 9 Sand 168431 127  1.993 1993 19 068901 090 0411 1900 069 11605 1189 137.965 032 0.82 1 0.79

33465 9 sand 179912 2051 2013 2013 199 068472 090 0410 1990 068 12319 1287 158564 045 0.82 1 1.10

33793 9 sand 244702 3427 2034 2034 195 068027 090  0.409 1950 068 16646 1240 206.392 0.79 1

34121 8  SandtoSitySand 358269 61  2.054 2054 19 067609 090  0.408 1900 068 24222 1189 287.964 0.75 1

34449 9 Sand 43126 707 2074 2074 184 067196 089  0.407 1840 067 28979 1137 329500 0.75 1

34777 9 sand 401605 5133 2004 2004 178 066788 089 0406 1780 067 26822 1.002 292.993 0.74 1

35105 9 sand 335535 3762 2115 2115 18 066365 089 0405 1800 066 22268 1107 246.428 0.74 1

35433 9 sand 30022 3343 2135 2135 184 065967 089 0404 1840 066 19805 1137 225.185 0.76 1

35.761 9 sand 314185 3451  2.155 2155 182 065574 089  0.403 1820 066 20602 1122 231057 0.75 1

36089 9 sand 321333 4368 2176 2176 188 065166 088 0402 1880 065 20940 1171 245.17 0.74 1

36417 8  SandtoSitySand  270.404 488  2.196 2196 203 064782 088 0401 2030 065 17517 1341 234.944 077 1

36.745 10 GravelySandtoSand 211615 2.933  2.216 2216 202 064403 088 0399 2020 064 13620 1327 180.853 0.79 1

37.073 9 sand 108305 1046  2.237 2237 18 064009 088 0398 1800 064 12693 1107 140472 034 0.79 1 0.85

37402 9 sand 182557 1282  2.257 2257 19 063639 087 0397 1900 064 11618 1180 138117 033 0.80 1 082

3773 9 Sand 172262 1224  2.278 2278 193 063255 087 039 1930 063 10896 1218 132769 0.0 0.80 1 0.75

38058 8  SandtoSitySand  77.655 0705  2.297 2297 229 062911 087 0395 2200 063 4885 1917 93655 016 0.85 1 0.40

38386 7 SitySandtoSandySit 31248 0321  2.317 2317 269 06253 086 0393 0.85 1

38714 7 SitySandtoSandySilt 26963 0227  2.336 233 272 062217 086 0302 0.84 1

30042 7 SitySandtoSandySilt 26527 0228  2.355 2355 273 061885 086 0391 0.84 1

3937 6 SandySittoClayeySit 25617 0334 2374 2374 283 061556 086  0.390 0.84 1

30608 6 SandySittoClayeySit 28214 0595  2.393 2393 29 06123 085 0388 0.84 1

40026 6 SandySittoClayeySit 32281 0878  2.412 2412 291 060908 085 0387 0.84 1

40354 5 ClayeySittoSityClay 3286 0079  2.431 2431 293 060589 085  0.386 0.84 1

40682 5 ClayeySittoSityClay 33315 0997  2.449 2449 293 06029 084 0384 0.84 1

41011 5 ClayeySittoSityClay 31343 1012  2.468 2468 298 059978 084 0383 0.83 1

41339 5 ClayeySittoSityClay 30623 0041  2.487 2487 298 059669 084 0382 0.83 1

41667 5 ClayeySittoSityClay 31011 0937  2.506 2506 297 05933 084 0380 0.83 1

41995 5 ClayeySittoSityClay 3158 0963 2525 2525 297 05006 083 0379 0.83 1

42323 5 ClayeySittoSityClay 31855 0951  2.543 2543 296 058776 083 0378 0.83 1

42651 5 ClayeySittoSityClay 32443 0988  2.562 2562 296 05848 083 0376 0.83 1

42979 5 ClayeySittoSityClay 33485 1.022 2581 2581 296 058185 082 0375 0.83 1

43307 6 SandySittoClayeySit 35031 1006 2.6 26 293 057895 082 0373 0.83 1

43635 6 SandySittoClayeySit 37.951 1057  2.619 2619 289 057607 082 0372 0.82 1

43963 6 SandySittoClayeySit 42236 114  2.637 2637 284 05733 081 0370 0.82 1

44291 6 SandySittoClayeySit 45886 1341  2.656 2656 283 057054 081  0.369 0.82 1

44619 6 SandySittoClayeySit 50768 1494  2.675 2675 28 056774 081 0367 0.82 1

44948 6 SandySittoClayeySit 53072 1563  2.694 2694 279 056497 080  0.366 0.82 1

45276 6 SandySittoClayey Sit 50882 1506  2.713 2713 28 056223 080  0.364 0.82 1

45604 6 SandySittoClayeySit 48427 142  2.731 2731 282 05595 080  0.363 0.82 1

45932 6 SandySittoClayeySit 44312 135 275 275 287 055696 079  0.361 0.82 1

4626 6 SandySittoClayeySit 42511 1222  2.769 2760 287 05543 079 0360 0.82 1

46588 6 SandySittoClayeySit 42108 1222  2.788 2788 288 055165 079 0358 081 1

46916 6 SandySittoClayeySit 42303 1145  2.806 2806 287 054918 078 0357 081 1

47244 6 SandySittoClayeySit 43051 112  2.825 2825 285 054658 078 0355 081 1

47572 6 SandySittoClayey Silt 41487 1274  2.844 2844 291 054402 078 0354 0.81 1

479 6 SandySittoClayeySit 40757 1237  2.863 2863 292 054147 077 0352 081 1

48228 6 SandySittoClayeySit 43886 1253  2.882 2882 288 053895 077 0351 081 1

48556 6 SandySittoClayeySit 46.408 1343 2.9 29 286 053650 077 0349 081 1

48885 6 SandySittoClayeySit 48038 1319  2.919 2019 284 053411 076 0348 081 1

49213 6 SandySittoClayeySit 4872 1346  2.938 29038 283 053166 076  0.346 0.81 1

49541 6 SandySittoClayeySit 50873 1475  2.957 2957 283 052023 076 0345 081 1

49869 6 SandySittoClayeySit 57.926 1724  2.976 2976 279 052682 075 0343 0.80 1

50197 6 SandySittoClayeySit 58116 1835 2994 0006 2989 281 052519 075  0.342 0.80 1

50525 6 SandySittoClayeySit 53414 1679 3013 0016 2997 284 052418 075  0.342 0.80 1

50853 6 SandySilttoClayeySilt 50276 1494 3032 0026 3006 285 052306 074 0341 0.80 1

51181 6 SandySittoClayeySit 48067 1449 3051 0036 3014 287 05207 074 0341 0.80 1

51500 6 SandySittoClayeySit 47.043 1403 307 0047 3023 288 052006 074  0.341 0.80 1

51837 6 SandySittoClayeySit 46881 1371 3088 0057 3032 288 051985 073 0340 0.80 1

52165 6 SandySittoClayeySit 47.53 1.3 3107 0067 304 285 05187 073 0340 0.80 1

52493 6 SandySittoClayeySit 49119 1333 3126 0077 3049 284 051777 073  0.339 0.80 1

52822 6 SandySittoClayeySit 51271 1431 3145 0088 3057 283 05168 072  0.339 0.80 1

5315 6 SandySittoClayeySit 52513 1544 3164 0098 3066 284 051571 072  0.339 0.80 1

53478 6 SandySilttoClayeySit 51138 154 3182 008 3074 286 051474 072 0338 0.80 1

53806 6 SandySittoClayeySit 5166 1516 3201 0118 3083 285 051366 071  0.338 0.80 1

54134 6 SandySittoClayeySit 57.585 195 322 0120 3091 284 05127 071 0337 0.80 1

54462 6 SandySilttoClayeySit 50007 2043 3239 0139 31 284 051163 071 0337 0.80 1

5479 6 SandySittoClayeySilt 53793 1776 3258 0149 3109 287 051086 071  0.336 0.80 1

55118 6 SandySittoClayeySit 5403 1783 3276 0159 3117  2.87 05091 070  0.336 0.80 1

55446 6 SandySittoClayeySit 54068 1834 3295 017 3126 287 050855 070  0.335 0.80 1

55774 5 ClayeySittoSityClay 53565 1844 3314 018 3134 288 050761 070 0335 0.80 1

56102 5 ClayeySittoSityClay 52835 1815 3.333 019 3143 289 050656 069 0334 0.80 1

5643 5 ClayeySittoSityClay 69.834 2916 3352 02 3151 284 050563 069  0.334 0.79 1

56750 11  Sifff Fine-Grained 163463 6972 3373 021 3163 256 050424 069 0333 2560 050 8242 3001 254738 0.79 1

57087 11  Sitff Fine-Grained 17448 9312 3.394 0221 3174 262 050297 068 0333 0.79 1

57415 11  SiffFine-Grained 14929 8519 3416 0231 3185 269 050171 068  0.332 0.79 1

57.743 11  SiffFineGrained ~ 177.334 8709 3437 0241 3196 259 050045 068 0332 2500 050 8875 3.266 289.853 0.79 1

58071 11  Sitff Fine-Grained ~ 200532 10.737 3459 0251 3207 258 049921 068 0331 2580 050 10011 3206 320.987 0.79 1

58309 11  Sitff Fine-Grained ~ 141.043 10050 348 0262 3218 277 04979% 067 0331 079 1

58727 11  SiffFine-Grained ~ 99.053 6658 3501 0272 323  2.87 049661 067  0.330 0.79 1

50055 11  SiffFine-Grained ~ 83381 4737 3523 0282 3241 288 049538 067  0.330 0.79 1

50383 11 Sitff Fine-Grained 657 3306 3544 0292 3252 293 049416 066 0329 0.79 1

50711 7 SitySandtoSandySit 80537 199 3564 0303 3261 266 049316 066  0.320 0.79 1
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APPENDIX C-2

RETAINING WALL BEARING
CAPACITY & SETTLEMENT EVALUATION
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Table 5.7

VALUES OP RIGIDITY INDEX FOR SELECTED COHESIONLESS SOILS

Relative Densircy - Normalized Mean Ripgidicy

Sedl D (X) Normal Stress, 9,/p, Index. 1,
Chattahoochoe 80 a.1 200
sand 80 1 118
8Q 10 52
84 100 12
20 0.1 - laQ
20 1 85
Ottawa sand 82 ¢.05 245
21 0.03 89

Pieduont silt - 0.70 1¢ to 30

Source: Wesalie (2Q), p. 68.

Lpp = I/ + T ) (5-247

Vosie (20) noted that ¢, would bs zero for dense solls and remge from O ro 0.05
for loose soilz in the stress range from 1 to 10 atmospheres. For convenlence
in computer cede lmplemantarion, Trautmann and Kulhawy (1) approximsced ¢y a5

follows:
1y ~ 0.005(8,/n0(1 - Pre1)l ’ , (5-25)

in which ¢ = vertical effective stress (up tu 10 atmospheres), and Pro; 1%

defined in Equation 5.8,

. - oy
5

Young's Modulus. Early correlations fn tha literatures related Egy of zanda
directly to the standard penstratien tes: (SPT)} W valuz. Several of these cor-
relntlons ars shuwn in Figure 5-13. Others within the same ranges are given by
¥iechell and Gardnor (23). Lster correlations actempted to relate the con-

strained modulus (M) and ¥ as & function of overburden stress (a.g., 24).

However, 8ll atrempte ro date that correlate a modulus with N show considarable

G-17
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Figure 5-13. Comparstive Piov of Drained Modulus Correlations for Sand

Snouxce: Callanan and Kulhawy (123), p. 3-16.

scatter. This lack of correlation is to be expecred because the SPFT N valus
varies with many factors, as described in Section !, and these faccors have yet
to be Incorperatad In these correlations. Thevefgre, as a first oxder estima-

tor, the folloving may be used:

E/ps ~ 5 Ngg (sands with £ines) (5-26a)
~ 10 Ngg {cloan NC sands) (5-26b)
~ 13 Ngp (clean OC sands) (5-26¢)

in which Ngp 4s the N value correcced for fleld procedures to an average energy

ratio of 60 parcent. Equation 2-11 gives the appropriste correction factors.

Pressuremesor Medulus. The pressuremeter test (PMT) provides s direct mesgure-
ment of the horizental modulus of cohesionless soils. This modulus (Epyy) oftan

iz presumed to be roughly eguivalent to Young‘'s modulus {E).. Correlations be-
tweer the N value and Epyr have been developed, as shown in Figure 5+14., The
scattar shown 1s typical of other K correlations becsuss of the rassons notad

above,

Dilatopeter Moduius. The dilatometer test (DMT) also provides a direct modulus
measurement for cohesiaonless soils. The dilatowatér modulue (Ep) is related to

Young's modulug as follows:

5-18
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Figure 19.5 Empirical correlation between friction angle ¢

cone tip penetration resistance.

ory (de Beer 1948, Meyerhof 1961, Janbu and Senneset
1974, Durgunoglu and Mitchell 1975, Mitchell and
Keaveny 1986). Data compiled by Robertson and Campa-
nella (1983) are plotted in terms of ¢, in Fig. 19.5. The
correlation is mainly applicable to normally consolidated
young sand deposits composed of quartz and feldspars.
It underestimates by several degrees the friction angle of
compressible carbonate sands with crushable particles,
and it overestimates by several degrees the friction angle
of overconsolidated or aged sands with values of oy,
higher than those in normally consolidated young deposits
(Schmertmann 1975).

The correlation between ¢’ and (N))g in Fig. 19.6 is
based on various proposals for the relationship between
¢’ and standard penetration blow count N (Peck et al.
1953, De Mello 1971, Schmertmann 1975, Stroud 1988).
It underestimates ¢’ for calcareous sands with crushable
particles and overestimates ¢’ for overconsolidated sands
(Stroud 1988). Figure 19.6 also includes relations
between ¢’ and (N,)y determined from the empirical
correlation in Fig. 19.6 together with g./Ngy values of
400 and 500 kPa for sand deposits. The two different
‘empirical correlations between ¢’ and g, and between ¢’
and Ng;, which have originated from separate databases,
lead to comparable values of ¢’ for sands.

19.2 Drained Shear Strength of Cohesive Soils

The drained shear strength of normally consolidated cohe-

sive soils is defined by the friction angle ¢’, as follows:
s =¢g tan ¢’ (19.6)

The effective normal stress o’ on the plane of shear is
determined by the total normal stress and the equilibrium

’
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Figure 19.6 Empirical correlation between friction angle ¢’
of sands and normalized standard penetration blowcount.

hydrostatic or steady porewater pressure condition. The
friction angle ¢', which corresponds to a more or less
random arrangement of particles, is mainly a function
of the clay mineral content and clay mineralogy of the
composition. Values of ¢’ for the full range of clay com-
positions are shown in Fig. 19.7. Among the pure clay
minerals, sodium montmorillonite (consisting of filmy
particles) has the lowest value of ¢’, whereas attapulgite
(with interlocking fibers) exhibits the highest value. Typi-
cal values of &' for soft clay, stiff clay, and shale constit-
uents are in the range of 25° to 35°, 20° to 35° and 15°
to 35°, respectively. The water-filled and rough surface-

\
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5.5.54 Passive Lateral Earth Pressure sloping backfill. For conditions that deviate from those
Coefficient, k,

described in Figures 5.5.5.4-1 and 5.5.5.4-2, the passive
pressure may be calculated by using a trial procedure
based on wedge theory or a logarithmic spiral method.

For non-cohesive soils, values of the passive lateral | When wedge theory or logarithmic spiral method are
earth pressure may be taken from Figure 5.5.5.4-1forthe | used, the limiting value of the wall friction angle should
caseof asloping or vertical wall witha horizontal backfill | not be taken larger than one-half the effective angle of
orfrom Figure 5.5.5.4-2 for the case of a vertical walland | internal friction, ¢ 7.
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Figure 5.5.5.4-1 Coefficient of Passive Lateral Earth Pressure for Vertical and Sloping Walls with
Horizontal Backfill (Caquot and Kerisel Analysis ), Modified after U.S. Department of Navy (1971)
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aftrans
- Wall stem
ol _ D,
Foofing toe -, < o = arctan—
n e \ .~ Fooling heel 1 B
J— /i . Pax :(Qcosa—Pp sina)tan¢'f+ L_¢
Pofd 4 —D e . cosa
; ; (Ppax + P, cosa —QOsina)
Prmox FS, =
Pcosa
Q
B
c. Wall footing with footing key and inclined
sliding plane
P _+P where:
FSg, = =
P = tangential component of force on wall foot-

a.  Wall footing without footing key

- Wall stem

Fooling toe -, 7] ;
‘ e Footing heel

Dy T

‘Qp - Foofing key

Q=Q1+Qz

P +P
FSSL:M

b.  Wall footing with footing key and horizontal
sliding plane

- Wall stem
Footing toe ~ f/ 4’\
,,,,,, Y, - Footing heel

e / 4 l
—— — p .
P+ =

™ Footing key
Q
R B

ing (KIP)
Pmax = maximum resisting force between wall foot-
ing base and foundation soil or rock against

sliding failure (KIP)

P, = passive lateral earth pressure, not to exceed
50 percent of the available passive lateral
earth pressure (KIP)

(0] = normal component of force on wall footing
(KIP)

o, = normal component of force on wall footing
within distance B, (KIP)

o, = normal component of force on wall footing
within distance (B - B ) (KIP)

B = width of wall footing (FT)

B, = distance from toe of footing to front face of
footing key (FT)

B’ = width of wall footing actually in compres-
sion (B'= B—2¢) (FT)

Ty = wall footing thickness (FT)

Dy = depth of wall footing key (FT)

g ’f = effective angle of internal friction of foun-
dation soil (DEG)

1) = angle of friction between wall footing and
foundation soil, or rock (for footings on
soil, 8, may be taken as, % @'f) (DEG)

c = cohesion of foundation soil (KSF)

a = adhesion between wall footing and founda-
tion soil or rock (KSF)

o = angle between bottom of wall footing and

a plane passing through lower front corner
of the footing and the lower front corner of
the footing key (DEG)

Figure 5.6.4.1-1 Procedures to Determine the Factor of Safety Against Sliding
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1 P Need Quality Control / Quality Assurance Documentation Quality Control/Quality Assurance documentation for the
for the LOTB sheets for both the Willow Rd UC and the LOTB sheets are attached in Appendix A for both the
Retaining Wall. A Memorandum with the subject Quality Willow Road UC and retaining wall foundation reports.
Control / Quality Assurance Documentation on LOTB
Sheets was prepared by James Davis, Deputy Division
Chief, Geotechnical Services, dated July 1, 2007. The
memo states that effective August 1, 2007, all Geotechnical
Services staff and consultants shall use the procedures in
this memorandum when preparing LOTB sheets.

2 P The soil description and identification on the LOTBs does The soil description and identification has been revised in
not follow the identification and description sequence in the | accordance with the June 2007 Soil and Rock Logging,
June 2007 Soil and Rock Logging, Classification, and Classification, and Presentation Manual.
Presentation Manual.

3 P 20, 30 Bench Mark information is not on the LOTB sheets. Benchmark information has been added.

4 P The borehole naming convention does not follow the June The borehole naming convention has been revised.
2007 Soil and Rock Logging, Classification, and
Presentation Manual
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5 P,FR | 2,8 For the Willow Rd UC the Pile Data Table in the FR shows | We have double-checked with the structural designer. The
0 tension on the piles and the Pile Data Table on the Plans nominal tension demand is O for the piles. The Pile Data
shows 140k of tension on the piles. A tension pile tip Table on the plans will be revised accordingly.
elevation is required on the Pile Data Table if there is
tension on the piles.

6 P,FR | 23,5 At the soldier pile wall pile tip elevations are shown to be as | The wall layout line is next to the right-of-way, and there is
much as16 feet below the ground water table. Temporary an existing building (nursery) in close proximity. Therefore
casing is recommended in the FR to be used to control a soldier pile lagging wall was selected at the location, and
caving and dewatering / pumping (?) is recommended to these items were discussed in the Type Selection Meeting on
control ground water. In our experience it is not possible to | 9/17/2007.
withdraw the casing while placing concrete in the drilled
hole and be able to hold the steel soldier pile in place. To facilitate construction, the contractor has the option to
Pumping and dewatering are likely not feasible at this site as | use slurry construction to stabilize the hole with partial
water cannot adequately be pumped out of a cased hole prior | casing for the upper portion. It does not have to be full
to concrete placement and a dewatering scheme would need | depth casing for construction. We have revised the language
to be elaborate for a wall 288 feet long. A retaining wall in the report.
founded on driven piles or a soil nail wall would be better
retaining wall alternatives from a constructability
standpoint.

7 FR 8 The undercrossing requires an excavation of approximately | To facilitate construction and compaction operation, it is
25 feet from existing grade. This excavation will be recommended that, at deeper part of the cut, a layer of
approximately 4 feet above the ground water elevation. geotextile fabric (Caltrans Standard Specification Section
Ground water fluctuation or additional excavation for the 88-1.04 Type B) with a foot of Aggregate Base be used
roadway structural section may result in ground water being | below the pavement subgrade. This applies to location
encountered or pumping sub-grade below the structural where the subgrade is below Elev. 343 feet. (The design
section. Provisions should be made in the roadway plans for | groundwater level is at Elev. 341 ft). The intention is to
this possibility. mitigate potential pumping subgrade by creating a “working

platform”. The provision has been provided to the roadway
designer.

8

9

10

11

12
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