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preliminary geotechnical investigation of liquefaction and settlement potential at the lowland
portion of the Newport/Banning Ranch. The Newport/Banning Ranch is located northeast of
Pacific Coast Highway and Santa Ana River, in the City of Newport Beach, California. The
purpose of the geotechnical investigation is to characterize the subsurface conditions, evaluate
the liquefaction and settlement potential of the subsurface soils, and provide preliminary
recommendations for remediation measures. Our scope of work for this study included review of
existing reports, field exploration consisting of hollow stem borings and CPT soundings,
laboratory testing, geotechnical analyses of collected data, and preparation of this report.

This report presents the results of our field investigation, laboratory testing, and geotechnical
analyses, and provides our conclusions and recommendations for remediation measures of
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1.0 INTRODUCTION

Purpose and Scope

This report presents the resuits of our preliminary geotechnical investigation at the subject
site. The purpose of this study was to characterize the subsurface soil conditions, and to
evaluate the potential of liquefaction and settlement of the subsurface soils. The evaluation
of a splay of the Newport-Inglewood fault that has been reported to cross the southwestern
portion of the Newport/Banning Ranch is not part of this report. The scope of work of this
study included the following tasks:

« Review available data pertinent to the site to obtain necessary information and
clearances for the field investigation.

» Perform subsurface exploration consisting of excavating, logging, and sampling of 6
geotechnical borings. Representative undisturbed and bulk soil samples were collected
at selected depth intervals and transported to our laboratory for testing. In addition, 10
CPT soundings were performed at selected locations to obtain continuous stratigraphy
and strength data of subsurface soils.

» Perform laboratory tests on selected representative samples to evaluate engineering
characteristics of onsite soils within the exploration depths.

« Perform geotechnical evaluation of collected data to assess liquefaction and settlement
potential at the site.

» Prepare this report summarizing our findings, conclusions and recommendations.

Site Description and Proposed Development

The Newport/Banning Ranch is located north of the Pacific Coast Highway, immediately
east of the Santa Ana River. The western one-third of the property consists of low-lying
lands (average elevations of 4 to 6 feet) which rise abruptly to elevations 50 to 105 feet
along an east-west to north trending escarpment. The current study area is the lowland
portion of the Newport/Banning Ranch (see Figure 1). This parcel is roughiy rectangular in
shape, approximately 125 acres in area, and has been a producing oil field since the early
1940s. 0Oil wells, pipelines, roads, buildings, and other facilities exist over the stte.
Vegetated areas including bushes and trees are scattered throughout the site. No specific
design plans were available at the time this report was prepared.

LEIGHTON AND ASSOCTATES, ING.
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Field Investigation

Prior to field exploration, a site reconnaissance was performed by a project engineer and a
principal geologist from our staff to evaluate and mark the proposed locations of field
exploration, taking into consideration access for heavy equipment and subsurface structures.
The subsurface investigation program consisted of hollow-stem borings and Cone
Penetration Tests (CPT) soundings.

Six borings (B-1 through B-6) were drilled on November 4, 1996, using an 8-inch-diameter,
hollow-stem auger, to a depth of 51.5 feet below existing ground surface. The borings were
logged and sampled using the SPT and California Ring samplers at selected intervals. The
SPT and Ring samplers were driven using a 140-pound hammer (automatic hammer) failing
freely for 30 inches for a total penetration of 18 inches, and the blow counts were noted for
every six inches of penetration. Sampling procedures generally followed Standard
Penetration Test (SPT) and Split-Barrel Sampling of Soils (ASTM D1586). In addition,
representative bulk samples were collected from the borings. Each soil sample collected
was inspected and described in accordance with the Unified Soil Classification System.
The soil descriptions were entered on the boring logs which are included in Appendix B.
All samples were sealed and packaged for transportation to our laboratory. The borings
were backfilled with bentonite chips after completion of drilling. Figure 2 and Plate 1
shows the approximate locations of the boreholes within the subject site.

The Cone Penetration Tests were performed according to ASTM D3441-94. The tests
consisted of pushing an instrumented cone-tipped probe at a rate of 20-mm per second
(approximately 4 feet per minute) into the ground while simultaneously recording the tip
resistance and side friction resistance of the soil during penetration. A 23-ton truck, used to
transport and house the test equipment, provided the required reaction weight for pushing
the cone assembly. A total of 10 CPT soundings were performed on November 4 and 5,
1996, to collect continuous stratigraphy and strength data of subsurface soils. The depth of
soundings varied from 32 to 52 feet. Locations of the CPT soundings are shown on the
boring and CPT location maps (Figure 2 and Plate 1). Three of the soundings were
performed with continuous pore pressure measurement and with two pore pressure
dissipation tests per sounding. Plots of friction and tip resistance along with interpretation
of the CPT soundings describing subsurface stratigraphy, converted SPT blowcounts,
relative density, and strength characteristics are included in Appendix C.

LEIGHTON AND ASSOCIATES, INC.
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1.4 Laboratory Testing

Laboratory tests were performed on representative samples to verify the field classification
of the recovered samples and to determine the geotechnical properties of the subsurface
soils. The following tests were performed:

+ In-situ moisture content and density
« QGrain-size distribution

« Atterberg Limits

+ Consolidation

All laboratory testing was performed in general accordance with ASTM or Caltrans
procedures. The results of the in-situ moisture and density tests are shown:on our
geotechnical boring logs (Appendix B). The results of other laboratory tests are presented
in Appendix D.

LEIGHTON AND ASSOCIATES, ING.
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2.0 GEOTECHNICAL FINDINGS

Previous Geotechnical Studies

Geotechnical investigations were previously performed for the site by Guptill and Heath
(1981), Woodward-Clyde Consultants (1985), the Earth Technology Corporation (1986),
and Pacific Soils Engineering, Inc. (1993). The studies conducted by Guptill and Heath and
the Earth Technology were mainly related to the geological evaluation of splays of the
Newport-Inglewood fault. Two distinct zones of faulting were identified within the site.
The studies by Woodward-Clyde Consultants and Pacific Soils Engineering, Inc., covered
other geotechnical aspects including liquefaction and settlement. Both studies concluded
that the upper 10 to 12 feet of the subsurface soils were highly susceptible to liquefaction.
Below 10 to 12 feet, localized zones of liquefiable soils were encountered. In addition, the
study by Woodward-Clyde found that the upper 4 to 10 feet of the subsurface materials
contained soft, highly plastic clay that might not be suitable for use as structural fill. The
borings and CPT soundings performed by Woodward-Clyde and Pacific Soils Engineering,
Inc., are presented on Figure 2 and Plate 1.

Subsurface Soil and Ground-Water Conditicns

A layer of clay was encountered in our borings and CPT soundings within the upper 15 feet
of the subsurface soils. The clay was generally soft and highly plastic, ranging in thickness
from approximately 1 to 13 feet. Below 15 feet, the subsurface soils to the depth of our
borings mainly consisted of fine to coarse grained sand and silty sand, with pockets of silt
and silty clay. The consistency of the sand ranged from loose to medium dense to a depth
of 30 feet and medium dense to dense below 30 feet. Ground-water was encountered in our
borings at depths of 6 to 10 feet below existing ground surface.

Soil Compressibility

Consolidation tests were performed on representative samples of the highly plastic clay
encountered within the upper 15 feet of our borings. Our observations during field
explorations and the consolidation test results indicate that the clay layer is highly
compressible. '

Seismic Design Parameters

Woodward-Clyde used a peak ground acceleration of 0.25g and an earthquake magnitude of
7.0 for liquefaction analysis. Pacific Soils Engineering, Inc., used a peak ground
acceleration of 0.7g and an earthquake magnitude of 7.5. We have performed deterministic
and probabilistic seismic analyses for the site assuming that the main active trace of the
Newport-Inglewood fault is less than 1 mile from the site and the Palos Verdes fault 1s
within 11 miles from the site. The results of the analyses are presented in Appendix E. The
above-mentioned faults are capable of generating significant ground shaking at the site.
With a 10 percent probability of exceedance in 50 years, the peak ground acceleration at the
site is estimated to be approximately 0.32g. This ground acceleration value along with an
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earthquake magnitude of 7.1 were used in our liquefaction analysis. These parameters were
estimated based on the earthquake database currently available.

Liquefaction Potential and Seismicallv-Induced Settlement

Liquefaction is the loss of soil strength or stiffness due to a build-up of pore-water pressure
during a shaking event. Liquefaction is associated primarily with loose, saturated, fine- to
medium-grained cohesionless soils. As the shaking action of an earthquake progresses, the
soil grains are rearranged and the soil densifies. Densification of the soil results in a build-
up of pore-water pressure. When the pore-water pressure equals the total overburden
pressure, soil strength becomes near zero and liquefaction occurs. Effects of liquefaction on
level ground include sand boils, settlement, and bearing capacity failures below structural
foundations.

The liquefaction analysis was performed using the computer program LIQUEFY2 which is
based on the simplified SPT blow count method presented by Seed et al. (1983 and 1985).
The SPT blowcounts obtained during our field investigation were converted to standard
SPT blowcounts by applying correction factors for hammer efficiency, effective overburden
pressure, and fine contents. The analysis assumed no major changes in grade and a ground
water depth at 5 feet. The results of the analysis are presented in Appendix F and plotted on
Figures 3 and 4 in term of blowecounts versus depths.

The thick line on Figures 3 and 4 represents the critical blowcount for which the factor of
safety of 1.0 was calculated for liquefaction. The line is discontinuous where the soil layers
are not considered susceptible to liquefaction. When the actual blowcounts from borings or
CPT soundings are plotted to the left of the thick line, the potential for liquefaction is
constdered high. Conversely, the liquefaction potential is considered low when the
blowcounts are plotted to the right of the line. These figures indicate the presence of soil
layers that are susceptible to liquefaction. These soil layers appear to be localized and
relatively thin, with thicknesses ranging from 1 to 10 feet. These layers were encountered
at depths varying from 6 to 50 feet below existing ground surface and do not appear to be
continuous throughout the site. As such, lateral spreading or horizontal deformation as a
result of liquefaction of underlying soils is not expected to be significant.

Seismically induced settlement was evaluated using the method suggested by Tokimatsu
and Seed (1987). The settlement was estimated to be on the order of 1 to 3 inches. The
depth of liquefiable layer in each boring and CPT, and the estimated liquefaction induced
settlement are presented in the table below.

LEIGHTON AND ASSOCIATES, INC.
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Estimated Liquefaction-Induced Settlement

Estimated
Boring or Liquefaction-Induced
CPT Nos. Depth of Liquefiable Layers (feet) Settlement (in.)
B-1 25-27 <1.0
B-2 6 - 15 and 20 - 25 2.8
B-3 - -
B-4 11 - 15 and 40 - 45 1.9
B-5 8-20 2.5
B-6 15-25and 35 -40 3.0
CPT-1 7-95,11-13,21-23,and 27-29.5 1.3
CPT-2 - -
CPT-3 10-16 and 48 - 50 1.7
CPT-4 - -
CPT-5 19 -21 and 28 - 30 1.3
CPT-6 8-9 : <1.0
CPT-7 8- 10, 16 - 18, 28 - 34, and 36 - 38 2.7
CPT-8 7-11and 16-17 1.4
CPT-9 7-11and 31-33 1.6
CPT-10 - -

2.6  Settlement of Clay Layer

The clay layer within the upper 15 fect of the subsurface soils is generally soft and highly
plastic. This layer is likely to undergo settlement and is not suitable for support of
structural fill and/or structures without remediation. One of the remedial measures that may
be considered is preloading the area for a period of time until the remaining settlement is
acceptable for construction. We have evaluated the settlement of a 15-foot thick clay layer
with a surcharge load consisting of 15 feet of fill. This analysis was performed to provide a
preliminary estimate of the waiting period for construction. The assumption of 15 feet of
clay is conservative since the thickness of the clay layer encountered during our field
investigation varied from 1 to 13 feet. We have evaluated two alternatives: one without
removal and one with 5 feet of removal prior to placement of the surcharge load. The
remaining settlement as a function of time after placement of 15 feet of fill is summarized
in the following table.

LEIGHTON AKD ASSOCIATES, INC.
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3.0 CONCLUSIONS

Based on our preliminary investigation, we conclude that, with proper planning, design, and
sound construction practices, the hazards of liquefaction and settlement can be mitigated for
anticipated land use. The recommendations presented in this report should be fully
implemented in design and construction of the project.

A highly piastic clay layer ranging from 1 to 13 feet in thickness was encountered in the
upper 15 feet of our borings and CPT soundings. The clay is soft and highly plastic. Below
15 feet, the subsurface soils generally consist of sand and silty sand.

Ground water was encountered in our borings at the depths of 6 to 10 feet.

The clay layer is highly compressible and, without remediation, is not suitable for support of
structures.

Layers of potentially liguefiable soils were encountered between 6 and 50 feet below
existing ground surface in our borings and CPT soundings. The layers appear to be relatively
thin and localized. Seismically induced settlement, without remediation, was estimated to be
on the order of 1 to 3 inches. The potential for lateral spreading is expected to be low.

LEIGHTON AND ASSOCIATES, ING.
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4.0 RECOMMENDATIONS

4.1 Remedjation Measures tor Liquefaction

The recommendations presented below are intended for preliminary planning purposes.
When plans are available, additional field investigation and laboratory testing should be
performed to refine the liquefaction analysis based on proposed development. The
preliminary project design should include measures to mitigate the liquefaction hazards.
Mitigation measures may include one or a combination of the following alternatives:

4.1.1 Stffened Foundation Svstem

The majority of borings and CPT soundings at the site indicate seismically induced
settlement on the order of 1 to 3 inches. Reinforced floor slabs properly designed
to tolerate the potential setttement and prevent potential cracking damage to the
structures may be considered for support of the buildings. However, there are
localized areas where higher magnitude of settlement may occur. In such areas,
this foundation system may not be economical. Other improvements would not be
protected. :

4.1.2  Gravel Blanket

Another liquefaction-related concern is potential surface damage in the forms of
ground cracking and sand boils. To mitigate this concemn, a gravel or well-graded
sand blanket about one foot thick may be placed at the removal bottom prior to fill
placement. The gravel layer will serve to provide horizontal drainage resulting in
controlled and more rapid dissipation of excess pore water pressure and preventing
sand boils from propagating to the ground surface.

413  Grouting

Grouting may be performed in areas where the subsurface soils are susceptible to
liquefaction. Since the liquefiable layers are localized and relatively thin, grouting
can be performed on the specific layers to improve the in-place density. Additional
field exploration will be required to delineate areas and subsurface layers where
grouting should be performed.

4.2 Remediation Measures for Consolidation Settlement

Remediation measures will be required to reduce the amount of settlement of the clay layer.
Removal of the clay layer and replacement with relatively sandy material may be
performed. However, the clay layer extends below the groundwater table, and removal and
recompaction of soils below groundwater table may not be economical. Preloading along
with removal of the compressible layer above groundwater table may be considered. The
preloading may consist of placement of surcharge fill and monitoring the settlement.
Estimated settlement period for a 15-foot high surcharge fill with and without partial
removal of the clay layer is presented in Section 2.6. Settlement gages should be installed
to monitor the actual settlement in the field. The surcharge fill may be removed once the
remaining settlement is considered acceptable for construction of proposed structures.

LEIGHTON ANB ASSOCIATES, INC.



o

———————— JOANN A
[ ' i
| laz i I ’
= i = W-i'lle;pn
P AR | Sch L
; il CONGRESS ({

VICTORA

: : 3 I
I Vicmrlia Ii 1 ]
S Seh A—i :

Im
#’,az

/'— o 1 P 1o
/4 ; l J ‘ L w
- 3 I '
: ¥ Em |
______ ; ) 14 =
& 1
od ] —
sl | ¥
' \\ — g ResCj
I\ 3 ¥ P
\‘// :',r_\_"_,J \"- L) k !
\‘\hf'__:-! Py rarw |

PR T = Eil
3 T i S CENTER E
= Park g &

s ",{.': . - v ;,—_ﬁ,ﬂl
/ $5p, o
¥ Yo'} T w

0 2000 4000

SCALE FEET

SITE LOCATION MAP

BASE MAP: USGS 7.5 MINUTE NEWPORT BEACH QUADRANGLE (PHOTOREVISED 1972)

LOWLAND PORTION OF
NEWPORT / BANNING RANCH
CITY OF NEWPORT BEACH, CALIFORNIA

Project No.

Date

1970011-01

5/16/97

&( |

Figure No. 1




292 e “sccton of CET 3 Wood ] BORING AND CPT LOCATICN MAP
) (mmiw e £721728) f | - N N TAYLCR WOCDROW/NEWPCRT ZANNING
_ _ . A — e DR CITY OF NEWPORT BEACH, CALIFCRNWA

Aporosimena location of w Stem 8

[
AB=2 (Repont zqres [0/8/93)




=
3 g
¥ .= o
= =
5.8525
mEx FE
ESEZ 3 2
= S 2 52
A 5925
OTC3oR
= =4
EE3<Eg
MEm2mT
a
g
& 4
=
|
o
m [=] ) N [o] o
! [=] R
“ e ..OI 1 1
_
_
: 2 _
. . !
2 e W, 2
CZ =
= e
o 2 o
@ n
, =2
i 3]
|
W
, o
I
H o
i - S U
= 4 1 1 1 |
R S e T R & - - - 4
P | . | I I
B O --r--oEee o R | R R |
I ! | H
L oo . ot oL ao o [ESNTR | ERUR N P, e o — o ﬁ
Bo | Can- a4l S T .
z ¢ _ z
= : | -
a < - - __F- — - o W 1
s 2 r g, | | m N__Fu
A T - S S
= _ R . C | —————— 1
™ H |
L | Y N a4 - e e e e e e - e - - - - b - -
1 |
0 [ Y el P Y Pl PR T J
o =] Q o (] Q (=]
- (2] o™ ~t (T3} o
193 uryudeg

SPT (N4}

SPT (N¢Yeo

SPT{N:)'eo

SPT (Ni)'so

199} U] pdsqg

1970011-01

NONE

Project No.
Scale
Eng

=
a4
S
K
ol =

Drafted By

Date

Figure No. 3

16/97

5

SPT (N1)eo

SPT (N4)'so

SPT BLOWCOUNTS FROM BORINGS B-1

AND B—4 AND CPT DATA VERSUS CRITICAL BLOWCOUNTS




~
g
“ N
4 o
mamf
oh
[
o
I r~
- = o
T T T - T " =] 21w~ -y
T 2 SEBES
A L . S o0 2l zlal 3l 0
' I 1 I h
- T TTheee s e i ."L|- h m o P
! I o o [ A L [ — =z @
.2 R A [ B . ae! 5 3
z _ " L4 | o 22 T oo
- R [ T-~~=~ - - T T T T hl =] .Mulngn.l
= 1 1 1 | | 50 - 0O Cc » O
@ F -t e Tem-- - m- e o— anw oo
2 \ ' ,‘ 1 | (W
||||||||||||||| | I|I||4..|||||,|||||.1_ %
T M i _o.TmTm_.
« 7 ST e _ 0 oz
||||||||||||| e o O PN O |
.4 . ; e “ "
o [ ] o (=] (=) [ j]
- o (=2 ~r Te] [{o]
193 ulyidag
(Tt e
llllll Y N |
| | 1
R S R A
_.._J H L 1
1 1 ] | L
- e it ity T T T T T SoTo oo I
-2 i | | .
=~ ittt i il - S : —
2 ° 1 el e z
- ' | . :
e 2 RS REP R R PR o
/5] | | - QO
o
-
an]
—
<
Q
=
(v
)
...................................... : »
3 1 L ,.A - _‘ | ! V
llllll ) e | .
A R T N ©
brd | | | | R | |
Lo __ L.l ____ T | m
K- | W < ” ,
] e B [ [
oy ' | D
3 L (R S e 2
b9 L. oo b et <
/2] ' 4 I | ' I
|f\t|t!.1|i|..|l,| |||||| == mmm - - === s Te)
- reusa—. P —— PR |
fr— i | 1 I B
||I.||||.‘|||||.| |||||| T = = = = = [ I U lm = - = = = =
N H | I I ! -
. i 11 I L I 1 L H 3
— [} [xs] <~ Vo] w0
199} Ul ypdaq @
™~
|
m
7]
............. Co T T Tty T &)
e 1 o - - - — L - - - - | S N
1 1 r —
B R NGRS =
| |\ _________ [ e e oL ___ o
o I | I I B
I = T L . S L
= ; “ | | =
e e R il e T O
= H :
I R A &
! 1
...... SO, IO > S B A
I |
il b AR S S Tt Pt rd
foTTTTTTTTnooes St T =z
I L r P 1 ) U
(= o (] Q o [ae] o O
— N o) ~ » © (&)
Joay u| ydag =
o
—
a
=
a1
)
|
g




1970011-01

APPENDIX A

References

Blake, T.F., 1994, "LIQUEFY2 User's Manual".

Earth Technology Corporation, 1986, "Geological Evaluation of Faulting Potential, West
Newport Oil Field, Orange County, California", Project No. 86-820-01, dated July 31,
1986.

Guptill, P.D., and Heath, E.G., 1981, "Surface Faulting Along the Newport-Inglewood Zone at
' Deformation”, California Geology, pp- 136-148, 1981.

Pacific Soils Engineering, Inc., 1993, "Geotechnical Feasibility Investigation, Newport/Banning
Ranch Project, County of Orange, California, Work Order 500236, dated October 8,
1993,

Seed, H. B, Idriss, I. M., Arango, 1., 1983, "Evaluation of Liquefaction Potential Using Field
Performance Data", Journal of Geotechnical Engineering, ASCE, Vol. 09, No. 3.

Seed, H. B., Tokimatsu, K., and Harder, L. F., 1985, "Influence of Standard Penetration Test
Procedures in Soil Liquefaction Resistance Evaluations"”, Journal of Geotechnical
Engineering, ASCE, Vol. 111, No. 12.

Tokimatsu, K., and Seed, H.B., 1987, "Evaluation of Settlements in Sands due to Earthquake
Shaking", Journal of Geotechnical Engineering, ASCE, Vol. 113, No. 8.

Woodward-Clyde Consultants, 1985, "Preliminary Geotechnical Engineering Studies, Long
Range Planning Program, West Newport Oil Company”, Project No. 41890A, dated June
21, 1985.



| GEOTECHNICAL BORING LOG B-1

Date 11-4-96 Sheet 1 of 2
| Project TW Homes/Banning Lowland Project No. 197001 1-01
t Drilling Co. 2R DRILLING Type of Rig CME-E5
Hole Diameter 8" Drive Weight 140 lbs Drop 30"
Elevation Top of Hole 5 Location See Plate 1
| ; —
: > Q — -
g 9 2 2l .5l% | ¢4zt GEOTECHNICAL DESCRIPTION .8
S| e = - 1] @ o = S | @ -
w2 | a2 D-U) =3 o9 ;u_. ob | E | =0 — !
Do | go i T9 = 3o | © as | 2as O o
ai (A% | 2| B FE | &5 oF | =9 o |
v © < 8| = |& |25 &2 |Logged By DXS 2 |
- I
Sampled By DXS o
l 0 SILTY CLAY with sand and gravel medium stiff, gray, }
- Bag #11 | slightly moist L
% _ !
A1 17 SP 2': SAND, Inose, yellowish brown sllghtly moist, fine (]
] grained sand : £
] 04 "7
; 5 s1 J| 3 CH | B': SILTY CLAY, soft, greyish blue, very moist, high AL M
plasticity [
B L ~
1 1
I = — 7 I 7': Ground water encountered 7
1 {, | ‘_
T
L R-2 11 SM 10" SILTY SAND, medium dense, bluish gréy. saturated, f
| fine to coarse grained sand, shell at tip, trace gravel -
' N ] i_
I
il
S0
i 15— s2 [| 24 gMm | 15" Same material, layers of sea shell and pea gravel !SA 7]
' E
. B i
-15 ‘
' 20“? R-3 13 2Q'": Coarser sand r—
1 ]
= : - .
|- : r
_ u H
~201
l 25— s3 J| 17 25': Fine grained sand, no sea shell 1
{ i
- - —
-25- ‘
f 30
SAMPLE TYPES: TYPE OF TESTS:
S SPLIT SPOON DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE MD  MAXIMUM DENSITY AL ATTERBERG LIMITS
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION HD HYDROMETER & SIEVE
505A{11/77) LEIGHTON & ASSOCIATES



GEOTECHNICAL BORING LOG B-1

Date 11-4-96 Sheet 2 of 2
Project TW Homes/Banning Lowland Project No. 1970011-01
Drilling Co. 2R DRILLING Type of Rig CME-55
Hole Diameter 8" Drive Weight 140 lbs Drop 30"
Elevation Top of Hole 5' Location See Plate 1
. - o a
s . | e 2| .2l% | ¢ |45 GEOTECHNICAL DESCRIPTION 8
[ - i - [1}] S T,
88 28| af | 3 S2 | 2f | 8% | 55 1 59 -
2 oa B | P& |08 ;
o 9 b a o g §§ 83 | Logged By DXS §
Sampied By DXS =
30 R-4 59 SM 30" SILTY SAND, medium dense to dense, grey, very moist,
_| fine to coarse grained sand, silt (20 %], trace gravel
=304
3 s-4 [l 33 SP-SM| 35': SAND, dense, grey, saturated, rounded and some
- ¥ angular gravel pieces, pea gravel
-351 [
40—_ . s5 f 49 gwW-ShM 40': SAND with silt and gravel, more pea gravel, rounded SA
_ | and angular gravel pieces
|
404 |
45— s6 [| o4 45': Same material
4s{ |
50— 57 J| 34 50': Same material
=501 55 | Total depth = 51'6"
2 Ground water encountered at 7'
B || Backfilled with native and bentonite chips upta 20"
-55
1 60
SAMPLE TYPES: TYPE OF TESTS:
S SPLIT SPOCN DS DIRECT SHEAR S5A SIEVE ANALYSIS
R RING SAMPLE MD MAXIMUM DENSITY AL ATTERBERG LIMITS
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION HD . HYDROMETER & SIEVE

5054(11/77) LEIGHTON & ASSOCIATES



GEOTECHNICAL BORING LOG B-2

Date 11-4-96 Sheet 1 of 2
Project TW Homes/Banning Lowland Project No. 1970011-01
Drilling Co. 2R DRILLING Type of Rig CME-b5
Hole Diameter 8" Drive Weight 140 lbs Drop 30"
Elevation Top of Hole 5' Location See Plate 1
l "
2 = o . b
c o | 2 |.S|.5/% | 43| GEOTECHNICAL DESCRIPTION g
S5 €5 | Eo| T 2s | 29| Ew | 22| 83 -
So go| 89| 2 35 | 85 | 88| ks | O )
@ = - no =] =Y
= e G g E @ag S‘ EE 5o |Logged By DXS §
Sampled By DXS F
0 SAND, locse, brown, moist, fine to coarse grained sand with
| Bag #11_] some gravel
— .
R-1 I 6 Sp 2': Same material
’
& e P e e -
= R-2 9 CL 5': Top 1', sity clay, soft, grey, very moist, high plasticity;
h 4 followed by SILTY SAND, loose, grey, saturated
1 i 6': Ground water encountered
- L
-5 _
10— s1 | m SM | 10': Same material SA
7 1]
-10- [
i 15— s2 [ 20 SM 15': medium dense, grey, saturated, fine grained sand
-15- _
20— sa | 12 20": Some mica, rounded gravel
204 .
’ 25— s4 [| 21 25°: Same material, shell, and pea gravel
- ]
=254 [ {V
[ 30
! SAMPLE TYPES: TYPE OF TESTS:
S SPLIT SPCON DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE MD  MAXIMUM DENSITY AL ATTERBERG LIMITS
i B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
! T TUBE SAMPLE CR CORROSION HD HYDROMETER & SIEVE

S0SA(11/77) LEIGHTON & ASSOCIATES



GEOTECHNICAL BORING LOG B-2

Date 11-4-96 Sheet 2 of 2
Project TW Homes/Banning Lowland Project No. 1970011-01
Drilling Co. 2R DRILLING Type of Rig CME-55
Hole Diameter 8" Drive Weight 140 lbs Drop 30"
Elevation Top of Hole 5 Location See Plate 1
. o~ =] a
g o | 8 S| = € | o8 471 GEOTECHNICAL DESCRIPTION 5
=w| €2 S0 b= @ g O Gy | & | ®. =
w2 a2 | a 3 o4 L | @0 | K E &) -
o o2 | &9 = o3 | © a pg ) O o
g g | ST | B | FE ap | Y SE |z 0
o &) < &'5 o E 58 8—3- Logged By DXS o
Sampled By DXS b=
an
e 5-5 25 SP-SM| 30': SAND, medium dense, grey, saturated, fine to coarse SA
_ 1 grained sand, trace gravel, some shell, black specks
-30
35— s6 fl 51 35'". Same material, very dense, a lot of shell, mica, pea
| k gravel, coarser sand
2354
40— S-7 :‘ 28 40': finer sand, medium dense
. |
40
45— s8 J| 3s 45': Same material, dense
-45-
50— s9 J 27 50': Same material
- u
-501 55— N Total depth = 51'8"
3 Ground water encountered at 6
B i Backfilled with native and bentonite chips upto 20’
— '
535
60
SAMPLE TYPES: TYPE OF TESTS:
S SPLIT SPOON DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE MD  MAXIMUM DENSITY AL ATTERBERG LIMITS
B BULK SAMPLE CN CONSOLIDATION Et EXPANSION INDEX
T TUBE SAMFPLE CR CORROSION HD HYDROMETER & SIEVE
S054(11/77) LEIGHTON & ASSOCIATES




GEOTECHNICAL BORING LOG B-3

Date 11-4-96 Sheet 1 of 2
Project TW Homes/Banning Lowland Project No. 1970011-01
Drilling Co. 2R DRILLING Type of Rig CME-55
Hole Diameter 8" Drive Weight 140 Ibs Drop 30"
Elevation Top of Hole 5 Location See Plate 1
. Pl o 1‘2 I
c o | 8 S| & |e®| g4z GEOTECHNICAL DESCRIPTION ;
= ,,':_,1- Em - ] g o o 3+ | = ~
o g® | o 3 oo w. | oo | BE o -
Se o Q & 3 o L0 | O o
ol | Aw | £ = = E‘ w5 | 2”38 | = |
i o < g | |2 Eé 25 |Logged By DXS “é ;
4] ] -~ ;
Sampled By ‘ DXS =
0 = GRAVELLY SAND, loose, brown, moist, fine to coarse I
= Bag #1}_| grained sand with some clay r_
7 R-1 47 SC 2': CLAYEY SAND, medium dense, dark g'rey, moist, fine to ‘_
s : coarsg grained, some oil smell 1]
0‘
v s R-2 6 |79.4|40.2| cL | 5% SILTY CLAY, soft, grey, very moist, high plasticity: AL,CN
F I 6": Ground water encountered B
— -
-5 |
10 51 [ 5 SC | 10': CLAYEY SAND, looss, grey, very moist, fine to coarse F
— | grained sand l_
/ )|
. 1 s
1 ,’:‘?’,:/ - =)
Y
7 L L]
-104 . /,t// //
15 : s2 J| 17 ML 15': SILT with sand, very stiff, grey, saturated, 'fiﬁé_'ﬂfé'ihed SA N
. i | sand L]
! I
-151 - .
20 s3 [| 24 SP-SM| 20" SAND, medium dense, grey, saturated, mica, shell, ]
_| 1 rounded gravel L
_20.
25 s4 [| 20 25" Same material 1
| 1 -
n ] =
25| ;
30 :
SAMPLE TYPES: TYPE OF TESTS:
5 SPLIT SFOON DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE MD MAXIMUM DENSITY AL ATTERBERG LIMITS
B BULX SAMPLE CN CONSOCLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION HD HYDROMETER & SIEVE
505A(11/77) LEIGHTON & ASSOCIATES



| GEOTECHNICAL BORING LOG B-3

Date 11-4-96 Sheet 2 of 2
Project TW Homes/Banning Lowland Project No. 1970011-01
( Drilling Co. 2R DRILLING Type of Rig CME-55
Hole Diameter a" Drive Weight 140 |bs Drop 30"
Elevation Top of Hole 5' Location See Plate 1
[ hy > o ﬂ
g o | 3 S| =|Z | ¢8| 4z| GEOTECHNICAL DESCRIPTION 2
S| Ew| Eq | B » 98| 8. | 5« | &P =
82| 03| &8 | 3 o9 | 30 | 8% | 55 |59 =
i o < 8 o g E§ 82 Logged By DXS ‘é
Sampled By DXS =
BT
! i 5-5 83 SP-SM{ 30': SAND, very dense, dark grey, saturated, coarse grained  SA
. sand, rounded and angular gravel pieces, some shell, black
. L specks, and pea gravel
—4 -
-30+ 4
( 35— S-6 69 35': Same material, a lot of rounded and angutar gravel
2354
l 40— =7 [l 55 40'; GRAVELLY SAND, very dense, grey, saturated, coarse
| 1 sand, rounded and angular gravel pieces, pea gravel
L
-4} _
( 45 s-8 [bsn1.5 SP-sM| 45'; Same material s
454
[ 50— 59 {34/11.5‘ 50": Same material
N ]
| . ' NOTES,
] n
Y | Total depth = 516"
Ground water encountered at 6'
H | Backfilled with native and bentonite chips upto 20'
1 J |
- -
554
' 1]
. SAMPLE TYPES: TYPE OF TESTS:
5 SPLIT SPOON DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE MD MAXIMUM DENSITY AL ATTERBERG LIMITS
' B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSICN . HD HYDROMETER & SIEVE

505A(11/7) LEIGHTON & ASSOCIATES



| GEOTECHNICAL BORING LOG B-4

Date 11-4-96 Sheet 1 of 2
Project TW Homes/Banning Lowland Project No. 1970011-01
( Drilting Co. 2R DRILLING Type of Rig CME-55
Hole Diameter 8" Drive Weight 140 lbs Drop 30"
‘ Elevation Top of Hole 5' Location See Plate 1
[ : -~ o 2
< o | 8 S| «|& | o®|4=| GEOTECHNICAL DESCRIPTION 2
2e| Se| Eq ] @ 28| S | S| @ |-'
wY| oo oo = 20 gu_ o0 | BE 6(_). Hem
' | @2 | g2 | £ }Eg- S-i0a| g8 | Zn o
o Qo brd 3 a g E§ 8o |Logged By DXS §
Sampled By DXS =
{ 0 / SILTY CLAY, stiff, grey, moist, high plasticity
] / Bag #1] |
/)
] / A-1 5 73.3| 46.7 | CL 2" SILTY CLAY, medium stiff, grey, very moist, high CN
N plasticity, bottom rings consist of SILTY SAND, loose,
bluish, very moist, fine grained .
0.
) ‘ 5— R-2 I 12 SP 5'' SAND with some silt, loose, brownish grey, very moist
Yy . B :
l Ed 7" Ground water encountered
-5-
l 10— s1 J] 10 SP-SMi 10': SAND with silt, loose, grey, saturated, fine grained ' SA
I |
L
-10+ [
‘ 15— s.2 I 21 15': Same material
1 |
-154 i
l 20— sa | 25 ) Sp-SsM| 20'; medium dense, mica, shell, rounded gravel
- L
209
l 25— s-a J| 41 28': Same material, dense, a lot of shell, pea gravel
-254
" 30
| SAMPLE TYPES: TYPE OF TESTS:
5 SPLIT SPOON DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE MD  MAXIMUN DENSITY AL ATTERBERG LIMITS
B BULK SAMPLE CN  CONSGOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION HD HYDROMETER & SIEVE

S054(11477) LEIGHTON & ASSOCIATES



GEOTECHNICAL BORING LOG B-4

Date 11-4-96 Sheet 2 of 2
Project TW Homes/Banning Lowland Project No. 1970011-01
Drilling Co. 2R DRILLING Type of Rig CME-55
Hole Diameter 8" Drive Weight 140 Ibs Drop 30"
Eievation Top of Hole 5' Location See Plate 1
. - ° 1]
g o | 8 S| =|& | «®i4z GEOTECHNICAL DESCRIPTION .3
mZw i Ew | E o @ pel ¢ S @ L
w2 o g 3 a2 | 32 | 85| 22| /O - R
Qg | g =) = = o Qlumg ) O =]
sl a2| g3 § | °2 |85 98|88 v .
] < b 8 a ‘E:: 28 o Logged By DXS e
Sampled By DXS =
30— S5 44 SP-SM| 30" SAND, dense, grey, saturated, fine 1o coarse grained SA
N sand {20 to 30 % silt) ' L
3
35— $-6 43 35': Same material N
— -
.35
40— 5.7 I 18 4Q':; Same material, medium dense, mica, rounded and . B
B B angular gravel pieces, pea gravel : _l
L .
. - | -]
_ i |
-40- :
5 . - - . e - - - . 1
45 5.8 31 SM 45" SILTY SAND, medium dense to dense, grey, saturated, SA
_t mica, pea gravel | ]
_ | i |
-451 i
= _ - : with gravel, very dense, saturated, angular an :
oY = _ S-9 51 50" SAND with i d d | d :
= 1 reunded gravel pieces, pea gravel ! ||
w i o
7 y NOTES: B
I
-5 55 i Total depth = 51'6" ! ||
S Ground water encountered at 7" :
B ] Backfilled with native and bentonite chips upto 20’ l ]
|
] | i _‘
|
- i a
=551 7 ; }_
60
SAMPLE TYPES: TYPE OF TESTS:
S SPLIT SPOON DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE MD MAXIMUM DENSITY AL ATTERBERG LIMITS
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION HP HYDROMETER & SIEVE
505A(11/77) LEIGHTON & ASSOCIATES



GEOTECHNICAL BORING LOG B-5

Date 11-4-96 Sheet 1 of 2
Project TW Homes/Banning Lowland Project No. 1970011-01
Drilling Co. 2R DRILLING Type of Rig CME-55
Hole Diameter 8" Drive Weight 140 Ibs Drop 30"
Elevation Top of Hole 10 Location See Plate 1
- a
. o —
g o |. 2 2| .815 |2 |4;] GEOTECHNICAL DESCRIPTION 3
| S = =] Q ® o c b= g, -
o | Qo o 3 a9 gu_ ¢eh | e | =0 b
So! §o | 89| £ 58| 8. |aal 48 S5 °
2 (=) G E ) Q =Y
@ © < § =2 =3 | 32 |Logged By DXS 2
Sampled By DXS +
101 0 SAND, loose, brown, slightly moist, fine to coarse grained
| Bag #1 sand.
n R-1 I 16 sp | 2" Same material
51 5 R-2 23 SiM 5't SILTY SAND, medium dense, brownish grey, moist, fine
- to coarse grained sand.
¥ 10— |
0= 10—} | 10 SM 10" Ground water encountered SA
| | 10" SILTY SAND to SANDY SILT, loose, grey, saturated,
| fing grained
-5 15_‘- s2 | 13 15" Same material, medium dense, 30% silt
. L
-101 20‘_5: s3 | 25 20"; Same material
I ' 21'; SANDY CLAY, very stiff, yellowish, brown, moist, low
L to medium plasticity
s4 J| 26 cL | 25" Same material 5A
L]
SAMPLE TYPES: TYPE OF TESTS:
5§ SPLUIT SPOON D5 DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE MDD  MAXIMUM DENSITY AL ATTERBERG LIMITS
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION HD HYDROMETER & SIEVE

S054(11/77) LEIGHTON & ASSOCIATES



|

GEOTECHNICAL BORING LOG B-5

Date 11-4-96 Sheet 2 of 2
Project TW Homes/Banning Lowland Project No. 1970011-01
Prilling Co. 2R DRILLING Type of Rig CME-55
Hole Diameter g" Drive Weight 140 Ibs Drop 30"
Elevation Top of Haole 10 Location See Plate 1
P a2
. o -
g g @ 21 . gl& |47 GEOTECHNICAL DESCRIPTION o
S| e = - @ @ o = S | @ =
B @ = 3 e | = 85 | BS | =0 w
Se| 82| 8BS | £ 5o | 8- 1 0d| 28 |%; 5
o a — - - o Q ="
2 o Z E K z §§ 55 [Logged By DXS 2
I Sampled By DXS =
-204 30 I : -
S-5 19 CL | 30": SANDY CLAY, very stiff, yellowish brown, moist
- | |
ss J| 17 35': Same material s
L I
|
R-3 63 | 40': hard, brownish grey, very moist, fine grained sand, N
| medium plasticity [
i
L : L
s-7 [I 29 CL | 45" CLAY with sand SA N
s-8 J| 46 50': Same material [’
| | : . L]
= Total depth = 51'8"
-451 55— M Ground water encountered at 10" N
| | Bacikfilled with native and bentonite chips upto 20" | |
! i i
-504 60
SAMPLE TYPES: TYPE OF TESTS:
S SPLIT SFOON DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE MD  MAXIMUM DENSITY AL ATTERBERG LIMITS
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION HD HYDROMETER & SIEVE
S05A(11/77) LEIGHTON & ASSOCIATES



GEOTECHNICAL BORING LOG B-6

Date 11-4-96 Sheet 1 of 2
Project TW Homes/Banning Lowland Project No. 1970011-01
Drilling Co. 2R DRILLING Type of Rig CME-55
Hole Diameter 8" Drive Weight 140 Ibs Drep 30"
Elevation Top of Hole 9’ Location See Plate 1
> 2
: o —
c o | g S| «|Z | %4z GEOTECHNICAL DESCRIPTION 2
EelEel Eq| T @ 86| cu. | 2| 8,; -
B2 a®i ag ! o2 gu. 36 | 55| 59 =
2u | B0 B2 | E 2| 55| B2 52 | =0
] [a] - 0o o =Y
= G g § o ‘.;_- = § 35 |Logged By DXS :’..__
Sampled By DXS =
0
e CLAYEY SAND, loose, brown, moist, fine to coarse grained
_ Bag #11 sand
7 R-1 5 CL | 2" SILTY CLAY, medium stiff, brownish grey, moist, high AL
| plasticity, white caliche
5_ — —
5 R-2 I 5 |76.6|425 5': Same material cN
¥ - B 7": Ground water encountered
0, | -
10 / S.1 2 CL | 10" CLAY with sand, very soft, grey, saturated, fine grained SA
] ‘I sand, sea shell, medium to high plasticity
)
-5 ] |
15— s2 | 10 SP-SM| 15" SILTY SAND, I"b'cise, grey, saturated, a lot of sea shhréllrr
_| I fine grained sand
10 o —
20_“ s3 [[| 15 20": medium dense, mica, shell, pea gravel and rounded
] 1 gravel pieces
-154 — L
25—\ s4 J| 29 25" Same material
- 1
20 - m
30
SAMPLE TYPES: TYPE OF TESTS:
S SPLIT SPOON D5 DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE MD MAXIMUM DENSITY AL ATTERBERG LIMITS
B BULK SAMPLE CN CONSOQLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION HD HYDROMETER & SIEVE

5054(11/77) | LEIGHTON & ASSOCIATES



GEOTECHNICAL BORING LOG B-6

Date 11-4-96 Sheet 2 of 2
Project TW Homes/Banning Lowland Project No. 1970011-01
Drilling Co. 2R DRILLING Type of Rig CME-b5
Hole Diameter 8" Drive Weight 140 Ibs Drop 30"
Elevation Top of Hole g’ Location See Plate 1
! 0
. o~ o o hrd
g o | ¢ |. 8] &/ |e®!4z’ GEOTECHNICAL DESCRIPTION g
Ew| £= | E g= o 20 | ¢ S| @ [
ol Bao th 3 oo = o | HE | =m0 Y
gﬁ‘_" %&’ %3 = |_3-E. OL:: asa .g‘dj UU’J. 5
@ (a] o = mao =Y
i o | & § €|z | =532 Logged By DXS 2
' Sampled By DXS -
i
30 S5 24 SP 30" SAND with silt, medium dense, grey, saturated, coarse SA
_| ’; grained sand, pea gravel, a lot of sea shell
-251 — -
35._{ 5-6 E 14 35': Same material
i | |
304 - L
40 57 II 69 40': SAND with some gravef, very' dense, saturated, coarse
|-= 4 sand, mica, rounded and angular gravel pieces, pea graval
— L]
-354 —H= =
B— s8 {I 49 45" Same material with a clay lense of 6 inch thick
1= N |
-40- = -
50— - ' ;
_ 59 |— 74 50" Same material
- 1 |
i i
-454 — H
55 | ] Total depth = 51'6"
*d Ground water sncountered at 7'
B | Backfilled with native and bentonite chips upto 20*
-504 — 1 i
60 '
SAMPLE TYPES: TYPE OF TESTS:
S SPLIT SPOON DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE MD  MAXIMUM DENSITY AL ATTERBERG LIMITS
B BULK SAMPLE CN CONSCLIDATION Ef EXPANSION INDEX
T TUBE SAMPLE CR CORROSION HD HYDROMETER & SIEVE

S05A(11/77) LEIGHTON & ASSOCIATES



SOIL BEHAYIOR TYPE

FRICTION RATIO TIP RESISTANCE (BC) INCREASING GRAIN SIZE ——
(FE/GC) (PERCENT1 TONS/SQ FT CROANIC
g 4 0 0 300 &00 HATLS. CLAY SILT SAND CRAVEL
0 ] 1l 1 1 1 1 1 1 1 1 1 U
] | B
i .4;:“”Eg i
RIS T -
E-
10 \Mﬁﬁ} T 10
L5 & 15
20 <::§§i 20
25 25
- i ,J i
ﬁ ] """ i
T ii |
Z 30 ———, — 80
- | L
E .. -
T Z i
35 i} c::iiééffiiﬂ i 35
40 t—]| 40
45 45
50 B0
55 i 55
h r
60 60

TiP RESISTANCE NOT CORRECTED FOR END AREA EFFECT

ASSLMED TOTAL UNIT WT = 120 PCF

ASSUMED DEPTH OF WATER TABLE = 6.0 FT

L EOIL BEHAVIOR TYPE INTERPRETATIONS BABED ON: QUIDELIMNEE FOR GEDTECHNICAL DEGIGN USIMO THE CPT AND CPTU.
S0IL HECHANICS SERIES #120. UNIVERSITY OF BRITISH COLUMAIA, SEFTEMBER 1989, BY P.K. ROBERTSON AMND R.G. CAMPANELLA.

1334 NI HLdJ30

CONE PENETRATION TEST

SOUNDING NUMBER: CPT-01

PRCOJECT NAME

L&ANTYLR-WODDROKW CONE/RIG

PROJECT NUMBER : 970011-001 DATE/TIME:

11-04-86 12:489

4B9\1 —* |'I__'_l
A




SLEEVE FRICTION (FS)
TONS/5Q FT

8 4 0

TIF RESISTANCE (GC)

Y I |

TONS/5Q FT

LSO 300

h Y TR | ) W S ]

450 600 O

PERCENT

I

11 | 1 1 i 1 1

8

L1 11

:

T 177

1) | 1

N

| W N

<.

v

~

T 1 T 1

20

L.L 1 |

T T F ¥

PR TR S e

30

=

DEPTH IN FEET

EIRI,
b

35

LI T

T |

R

40

VI

=
i
/
%_
s
3
j

L b |

45

LI

50

i1 1 |

1T 17T

=15)

I

60

T 1T 17

TIP RESISTANCE NOT CORRECTED FOR ENC AREA EFFECT

FRICTION RATIO (F5/QC)

10

1s:

20

25

30

1334 NI HLd30

35

40

45

S0

S5

60

CONE PENETRATION TEST

SOUNDING NUMBER: CPT-01

FROJECT NAME : LAANTYLR-WOOOROW

FROJECT NUMBER : 970011-001

CONE/RIG
DATE/TIME:

¢ 489\nl *

>.L
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* *
* CPT INTERPRETATIONS *
* %*
# SOUNDING : CPT-01 PROJECT No.: 970011-001 *
# PROJECT : L&A\TYLR-WOODROW CONE/RIG : 469\#1 *
* DATE/TIME: 11-04-96 12:49 *
* *
*

kkkhkhkdkdkkkhhhkhhkdhhhhhhrhhhhhdhhkhkkhhhhhkdhhhhhkhkdkhrhhhhdhhhkhdrbhs
PAGE 1 of 2

DEPTH DEPTH TIP FRICTION SOIL BEHAVIOR TYPE N(60) N1{&60) Dr Su PHI
RESISTANCE RATIO

(m) (ft) (tsf) (%) (%) {tsf)} (Degrees)

.150 .49 21.71 2.95 CLAYEY SILT to SILTY CLAY 11 17 1.4

.300 .98 34.40 2.76 CLAYEY SILT to SILTY CLAY 17 28 2.3

.450 1.48 24 .67 2.72 CLAYEY SILT to SILTY CLAY 12 20 1.6

600 1.97 28.85 2.50 CLAYEY SILT to SILTY CLAY 14 23 1.9

750 2.46 67.86 1.05 SILTY SAND to SANDY SILT 23 34 65 47.0

.900 2.95 30.17 1.79 SANDY SILT to CLAYEY SILT 12 19 2.4
1.050 3. 44 28.94 1.66 SANDY SILT to CLAYEY SILT 12 19 2.3

1.200 3.9 40.98 1.7 SANDY SILT to CLAYEY SILT 16 26 3.3
1.350 4.43 13.81 3.26 CLAY to SILTY CLAY 9 15 .9
1.500 4.92 8.82 3.06 CLAY to SILTY CLAY 6 b .6

1.650 5.41 3.36 2.98 CLAY 3 5 .2
1.800 5.9 4.36 4.36 CLAY 4 7 .3
1.950 6.40 4.65 4.30 CLAY 5 7 3
2.100 6.89 5.23 2.87 CLAY 5 8 A
2.250 7.38 12.39 97 SANDY SILT to CLAYEY SILT 5 8 1.2
2.400 7.87 14 .26 B4 SANDY SILT to CLAYEY SILT 6 9 1.4
2.550 8.37 16.40 .85 SANDY SILT to CLAYEY SILT 7 10 1.6
2.700 B8.86 28.15 67 SILTY SAND to SANDY SILT 9 15 40 38.5
2.850 9.35 37.33 .70 SILTY SAND to SANDY SILT 12 19 48 39.5
3.000 9.84 60.59 .66 SAND to SILTY SAND 15 23 62 42.0
3.150 10.33 77.27 .66 SAND to SILTY SAND 19 29 69 43.0
3.300 10.83 72.36 .69 SAND to SILTY SAND 18 26 67 42.5
3.450 11.32 66.52 .65 SAND to SILTY SAND 17 24 65 42.0
3.600 11.81 38.07 W42 SILTY SAND to SANDY SILT 13 18 49 39.0
3.750 12.30 36.94 .62 SILTY SAND to SANDY SILT 12 17 48 38.5
3.900 12.80 68.15 .67 SAND to SILTY SAND 17 24 45 42.0
4,050 13.29 103.59 .55 SAND to SILTY SAND 26 35 77 43.5
4.200 13.78 86.47 .66 SAND to SILTY SAND 22 29 71 42.5
4,350 14,27 88.78 B4 SAND to SILTY SAND 22 29 72 42,5
4,500 14.76 150.80 1.1 SAND to SILTY SAND 38 49 87 44,5
4,650 15.26 259.41 94 SAND 52 &7 100 47.0
4,800 15.75 285.19 1.22 SAND 57 73 100 47.0
%.950 16.24 263.44 1.16 SAND 53 67 100 46.5
5.100 16.73 242.36 .78 SAND 48 61 99 46.5
5.250 17.22 151.28 .90 SAND 30 37 85 46,5
5.400 17.72 119,46 .75 SAND to SILTY SAND 30 37 78 43.0
5.550 18.21 110.35 .71 SAND to SILTY SAND 28 33 75 42.5
5.700 18.70 127.55 79 SAND to SILTY SAND 32 38 79 43.5
5.850 19.19 204,38 .59 SAND 41 49 92 45.0
6.000 19.69 186.87 A SAND 37 (A 9a 44.5
4.150 20.18 147,16 4S5 SAND 29 34 82 43.5

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL

ASSUMED TOTAL UNIT WT = 120 pef

ASSUMED DEPTH OF WATER TABLE = 5.0 ft

N(60) = EQUIVALENT SPT VALUE (60% Energy)

N1¢60) = OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE (60% Energy)
Dr = OVERBURDEN MORMALIZED EQUIVALENT RELATIVE DENSITY

Su = QVERBURDEN NORMAL[ZED UNDRAINED SHEAR STRENGTH

PHI = OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE

HOLGUIN, FAHAN & ASSOCIATES, INC.
Interpretations based on: Robertson and Campaneila, 1989.
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DEPTH DEPTH TIP FRICTION SOIL BEHAVIOR TYPE NC6D)  N1(60) Dr Su PHI

RESISTANCE  RATIOQ
(m) (ft) (tsf) (%) (%) (tsf) (Degrees)

6.300 20.67 99 .87 79 SAND to SILTY SAND 25 29 71 42.0
6.450 21.16 88.91 .63 SAND to SILTY SAND 22 25 67 41.0
6.600 21.65 139.62 .24 SAND 28 32 80 43.0
6.750 22.15 37.45 1.25 SILTY SAND to SANDY SILT 13 14 42 37.0
6.900 22.64 88.99 .90 SAND to SILTY SAND 22 25 &7 40.5
7.050 23.13 1146.80 .93 SAND to SILTY SAND 29 32 74 42,0
7.200 23.62 133.35 1.04 SAND to SILTY SAND 33 26 78 42.5
7.350 24.11 140.75 1.05 SAND to SILTY SAND 35 38 79 43.0
7.500 24.61 142.13 1.04 SAND to SILTY SAND 36 38 79 43.0
7.650 25.10 140.75 21 SAND to SILTY SAND 35 38 79 42.5
7.800 25.59 135.88 .93 SAND to SILTY SAND 34 36 77 42.5
7.950 26.08 132.42 .95 SAND to SILTY SAND 33 35 756 42.5
B.100 26.