THE SUTTON GROUP

3708 Mount Diablo Bivd, Suite 215, Lafayette, CA, 94549
phone: (325) 284-4208  fax: (925) 284-4189
a-mail johnrsutton@mindspring.com

cc:  Mike Catez, w/d attachment
pate: April 10, 2003
Re: 2600 Grant Avenue, San Lorenzo, CA

Attached is a copy of the Geotechnical Report that was prepared for the subject
property. The objective of the report was to provide gectechnical design criteria for
design of an open excavation for bulk soil removal adjacent to the Oro Loma
Sanitary District's office buildings. This open excavation plan was studied but
rejected with agency and RWQCB concurrence.

Please note that the borings in the report were designated SB-1 and SB-2. To avoid
conflict, they were later re-designated GB-1 and GB-2.
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Report of Geotechnical Investigation,
1,000 gallon Gasoline Tank Site Closure at the
Oro Loma Sanitary District Service Center,
2600 Grant Avenue
San Lorenzo, California

INTRODUCTION

Contractors will be bidding on removal and management of petroleum fuel (gasoline)
contaminated soil near the former location of a 1,000 gallon, underground gasoline storage tank.
The tank and fuel istand was located in the parking lot which bounds the Maintenance Building
and Engineering Building at the Oro Loma Sanitary District (OLSD) Service Center, 2600 Grant
Avenue in San Lorenzo, un-incorporated Alameda County, California. The site location is shown
on Figure 1.

As presently conceived, gasoline contaminated soils, which are a result of leakage from the tank,
will be removed by excavation with subsequent remediation nearby. These gasoline contaminated
soils have been extrapolated to extend to about eight or nine feet depth. This report documents a
geotechnical investigation that was designed to collect subsurface data for use by potential
excavation contractors in the development of bids.

HISTORY

Previous subsurface investigations of the tank area, both by The Sutton Group (Sutton) and by a
previous consultant to the District were directed toward determining the extent and degree of
contamination. Those investigations were not directed toward collection of geotechnical design
information. In the previous investigation by Sutton, performed late in 1994, soil caving limited
the depth of shallow test pits dug in the proposed excavation location.

The Engineering Department building was founded on driven piling and is in good condition from
a structural view point. Sidewalks and landscaping a adjacent to the building are also in good
condition. OLSD engineering personnel described unstable soil conditions experienced by the
contractor during construction of the Engineering Department Building in the early 1990s. These
conditions are indicative of the soft and unstable bayland deposits upon which the site has been
developed. It is apparent that removal of soil at this site will require engineered solutions to
prosecute the work without impacting the continued use or integrity of the existing buildings and
infrastructure.

WORK SCOPE _

The work scope included site reconnaissance, subsurface exploration, geotechnical laboratory
testing, engineering evaluation of the field and laboratory data, and preparation of this report.
The data obtained and the evaluations performed were scoped with the intent of providing
preliminary design and construction information about the proposed excavation to the
contractors’ engineers in preparing bids for the work. Due to the plethora of potential excavation
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support solutions, a contractor may have need to perform design-specific investigations particular
to a specific procedure

FIELD INVESTIGATION

This investigation comprised the drilling of two soil borings in the parking lot adjacent to the
District's offices and maintenance shops. A truck mounted CME-55 model dnlling ng was
equipped with 8 inch OD, 3% inch ID hollow stemmed augers (HSA). Borings SB-1 and SB-2
were extended to 51.5 and 36.5 feet depth respectively. The boring locations are shown in
relation to the Engineering Department Building on Figure 2.

The drill hole was advanced using HSA. with an end plug. Samples were generally collected by
driving a California sampler fitted with 2 inch ID liners. Selected zones were sampled by pushing
2% inch diameter Shelby tubes. The California samples were collected by driving on the rod with
a hydraulically actuated 140 pound hammer, free falling 30 inches in accordance with the
Standard Penetration Test (SPT). The sampler was typically driven a total 18 inches, with the
cumulative blow-count for the final 12 inches recorded on the boring log as the SPT “N-value”.
Samples of the surficial man-made fill soils were not collected since much data is available from
the previously performed environmental investigations. Based on poor recovery of initial samples,
and due to the expected low strength of the majority of native soils encountered, a catcher was
used in the California sampler to ensure sample retention. Shelby tubes were 30 inches long, were
pushed 24 inches using the rig’s hydraulic down-drive. '

Soils were continuously logged in the field by our engineer. All samples and cuttings were field
classified in accordance with the Unified Soil Classification System (ASTM D2487). The boring
logs are included in Appendix A.

The soil cuttings removed from the borings were collected and removed by the District to the
near-site location where soils removed from the tank excavation are being temporarily stored in a
bermed, covered containment. The borings were backfilled with a neat cement grout on the day
of dnlling.

Drilling was subcontracted to Soils Exploration Services, Inc. of Benicia, California. This
contractor holds C57 Contractor’s License No. 582696. The work was verbally authorized in
advance of the field work by Alameda County Flood Control and Water Conservation District
(Zone 7) who have local jurisdiction. A copy of the issued permit is included in Appendix A.

LABORATORY TESTING

Samples collected from the borings were transported to Cooper Testing Laboratory in Mountain
View, California. A log of the samples collected and the requested analyses is included in
Appendix B. Selected samples were variously tested for field moisture content and dry density,
Atterberg limits, #200 screen analysis, and unconsolidated, undrained, triaxial compressive
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strength. Soils tested by the laboratory did not exhibit characteristics indicative of contamination.
Results of the testing program are summarized on Table 1. The report from the laboratory is
included in Appendix B

SUBSURFACE CONDITIONS

Seil Conditions

The site subsurface profile comprises man-made fill placed over soft, low strength bayland
deposits, which are in turn underlain by sands and clays. [Borings and test trenches excavated in
the parking lot for the two investigation stages show the asphalt surfacing is about 22 inches
thick over % inch sized crushed rock aggregate base, and a 1% inch sized crushed quarry stone
sub-base that is typically a very gravely sand or sandy gravel with some clayey phases and is
brown to tan to blue colored. The thickness of fill was shown to increase from a minimum nearer
Grant Avenue to a maximum nearer the maintenance building. This well compacted fill material
was underlain at from 2.5 to 4 feet depth by a " bridging fill* about 0.5 to one foot thick. This
bridging fill included broken concrete and general construction debris in a (typically crusted) Bay
Mud matrix, This bridging fill zone was absent in some locations].

The man-made fill, as seen in the borings drilled for this investigation, extended to about three
feet depth. The bridging fill in boring SB-2 extended to approximately seven feet depth. The
lower foot of the fill was a black sand which exhibited a strong gasoline odor.

The bayland deposits are very soft to soft, moist to very moist, moderately high to high plasticity
clays. These bayland deposits are black, gray or green in color and contain peat zones. These
soils are locally referred to as Bay Mud. The Bay Mud extends to about 21 feet depth.

Beneath the Bay Mud are stiff, shell-cemented, moderately high to high plasticity, gray-green
clays. Clayey sand and sandy clay layers were present from 21 to 25 feet, at which depth the clays
were observed to change to brown color. These deeper soils were medium stiff to stiff, silty, and
lower in plasticity. The zone at from about 32 feet to 45 feet depth in boring SB-1 appeared to
include very silty, fine, flowing sand zones within the clay. '

Ground Water

The borings in this investigation were not allowed remain open sufficiently long for measurement
of ground water depth. A zone of flowing sand in boring SB-1 produced water when advancing
the auger deeper than about 30 feet. Drilling conditions were indicative of water laden sand zones
between 32 and 45 feet depth in that bonng.

In the test trench investigation, ground water was noted at 7 feet depth in trench TT-3. This 1s
equivalent to about 4 feet deep in the Bay Mud zone.

THE SUTTON GROUP
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Seismicity

The site 1s located in one of the most seismically active regions of the United States. The site lies
approximately four miles south west of the northwest trending, active, Hayward fault. The site
conditions include soils highly susceptible to liquefaction. While the proposed excavation will
open for a relatively short duration, the excavation design should consider the potential impact of
a seismic event on the project and the nearby structures

CONCLUSIONS AND RECOMMENDATIONS

Excavation

Excavation to a planned ten foot depth will entail removal of structural-quality fill materials,
followed by excavation of bayland soils to below ground water level As shown on Table 1, -
which summarizes the geotechnical laboratory test data collected, the bayland soils within, and
underlying the zone to be excavated have low in-place densities (average dry densities of 73 pcf)
and high moisture contents (average 49 per cent) which in several cases exceed the liquid limit of
the soil. Shear tests on the bayland clays indicate compressive strengths of the order of 500
pounds per square foot.

Excavation to remove contaminated soils in the near vicinity of the Engineering building will,
unless appropriate engineered controls are included within the excavation process, impact the
Engineering Building substructure and infrastructure. Shoring should be designed to ensure
continued support of the low strength bayland. deposits to protect the building, its paving and
landscaping against loss of ground during the time the excavation is open. Surcharge effects due
to the existing fills, adjacent buildings at greater elevation, and transient load conditions should be
considered in the designs, as should pressures due to ground water and dewatering effects.

The contractor should be required to have excavation support and dewatering system designs
performed under the direction of Registered Professional Engineer who 1s familiar with the design
of temporary retaining structures for similar conditions. The excavation design should be
considerate of heave of the excavation bottom, and the impact on the excavation itself and the
impact on the soils beneath the existing building. The effect on the existing building of a
significant seismic event occurring during the period of the work should also receive
consideration.

Backfilling

Backfill materials placed greater than three feet below parking lot grade should be clayey soils,
similar 10 soil classification and density to the native materials. Excessive compactive effort
should be minimized during backfill placement within 15 feet of the side cf the Engineering
Building, until the backfill grade is restored to within three feet of the paving surface. Backfill in
the upper three feet should be granular fill of similar material properties to the import fill now in
place. The upper two feet of this materal should be compacted to no less than 95 percent of
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maximum density, ASTM D1557. Excavation support should remain in place as long as possible
to mimimize transfer of backfill load to the existing soils.

Observation

We should be engaged during the construction work to review the contractor’s submittals, and to
observe the conditions exposed so that we can evaluate the discovered conditions. If such
changes are indicated, we should be given the opportunity to re-evaluate our recommendations
based on the actual materials discovered, and to review and provide recommendations about the
matenals the contractor plans to use as backfill.

LIMITATIONS

This investigation has been performed according to generally accepted, engineening principles and
practices. No other warranty, either expressed or implied is made. The evaluations, conclusions
and recommendations presented in this report are based in part on the information from
subsurface borings. Soil conditions are known to vary between borings, and extrapolations of
data are necessary as a basis of formulating conclusions and recommendations. The nature and
extent of such vanation may not become evident until exposed in excavations. Changes in the
information or data gained from any of these data sources could result in changes in our
conclusions and recommendations. We should be engaged during the conmstruction work to
observe the conditions exposed so that we can have the opportunity to observe and evaluate such
exposed conditions. If such changes are indicated in our absence, we should be advised so that
we can have the opportunity to review our opinions and recommendations in light of these
discoveries.
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Report of Geotechnical Investigation,
1,000 gallon Gasoline Tank Site Closure at the
Oro Loma Sanitary District Service Center,
2600 Grant Avenue
San Lorenzo, California

TABLE 1

SUMMARY OF LABORATORY TEST DATA

“ 20-22 103.9 209 53 - 31 85 1,660 CH

SB2 7 -9 75.8 432 48 23 - 540 CL/CH
“ 15-16.5 80.0 408 39 15 99 480 CL

“ 30-315 1017 238 40 20 - - CL
* 35-36.5 104 8 22,0 - - - - CL

Job No. 30226
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REHOLE LITHOLOGIC LOG

Date Drilled 7/12/1995 Drilling Company Soils Exploration Services
Client QOro Loma Sanitary District Driiler Morris
Site Name 1,000 gal Gas, Tank Rig Model CME-55
City/Town San Lorenzo, CA Crilling Method Hollow Stemmed Auger

Sampling Method Calif, Shelby tube
Logged By JRS. Surface Elevation 35

' Borehole Diameter 9"
Depth Graphic USCs Soil Description Sample Type/ Remarks
BlowCounts/
N-Value

ASPHALT, 2" thick
FILL:Base Course Gravel, well graded, dry,brown
CLAY stiff, gravelly, moist..Bay Mud/Fill interface | C | 234 | 7

BAY MULD, soft to medium stiff S Push 7-9,
27124 recovery

CL . | BAY MUD, soft, very moist, gray

¥y
10 -CHICL | BAY MUD, soft, very moist, gray : ST, 10-12,.
DD=89.5, w=50%, , -200=95%, 24/24 recov
3 :
[
15 MH/CH | BAY MUD, soft. SILT/CLAY, med.plasticity, very cl 111 | 2

moist, olive green, strong organic.decomp.odor
DD=78, w=42%, LL=45, Pt=21

i 20 easy push then sand at 21.5' ST 20-22 lost
oua<<<@ CH | CLAY.high piastic, wH8 sized cem, shell nodules | S in hole
it. green/gray DD=103.9,w=20.9,L1=53.p=PI=31 due to sand
poeagd  SC SAND Lens, Clayey, green layer @ 21.5
RN :
PR RN .
25 CcL CLAY, very stiff, sandy, brown C| a7e | 18
b
SC V... @ 26.3 becomes SAND, clayey, orown.
-DD=111.6 pcf, w=18.7 %, #200=81%
30
THE SUTTON GROUP : Project No. 3022.6
51 Shuey Drive . .
Moraga, CA 94555 Boring No. SB-1
{510) 631-1688

FAX (510) 831-1371 Sheet 1 of 2.
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dOREHOLE LITHOLOGIC LOw.

Depth Graphic USCs Soil Description Sample Type/ Remarks

() Symbol BlowCounts/
; . : N-Value
CLUML | CLAY, very silty, sandy (fine) olive brown, C 1223 5 | Norecov.
maoist, to wet went back,
CL CLAY, sandy ,silty to SAND, clayey, olive brown pushed to 32
35
thin shurry of
gray water
being
returned from
40 CL CLAY very silty, very sandy (fine), , _ auger at > 30
wetflowing, hrown . ’ Cl234| 7
DD=103.9 pcf, w=23.9%, #200=73% :
45
50 CL/CH | CLAY, stiff, siity, moist, brown C|346 )10
Iy TERMINATED @ 51.5 ft.
Lokl e
LRIV
Caved to 5.8 feet in 2hrs. Redrilled,
shaft grouted w/ neat cemant slurry, topped off.
THE SUTTON GROUP o Project No. 3022.6
51 Shuey Drive
Morags, CA 94356 Boring No. SB-1
{510) 631-1688 .
FAX (510) 631-1371 Sheet 2 of 2.
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JREHOLE LITHOLOGIC LOG

Date Drilled 7/12/1995 Drilling Company Soils Exploration Services
Client Oro Loma Sanitary District Driller Morris
Site Name 1,000 gal Gas. Tank Rig Model CME-55
City/T own San Lorenzo, CA Drilling Metheod Hollow Stemmed Auger
Sampling Method Calif, Shelby tube
! ogged By J.R.S. Surface Elevation ».oL
Barehole Diameter 9”
Depth Graphic Uscs . Soil Description Sample Type/ Remarks
() Symbol | Symbal BlowCounts/
N-Value
ASPHALT, 2° thick over roadbase; Graveily SAND,
dry, blue green, odoness
MIXED FiLL inciuding Bay Mud and peat with
5 sand and gravel
6" Black fine sand with strong odor of gascline C| 233 | 6
- CHICL | CLAY, moderate to high plasticity, organic, softto | S §T7.09.0,
medium stiff, gray, green, black..LL=48, PI=23 100% recovery
10
CLAY, gray-green as above _ c advanced
under rod wi.
15 CcL CLAY, silty, soft gray-green : S S§T15.0-168
LL=39, PI=15, -#200=99.4 {207y 100%
recov.
20 €580 19
TSR CL/CH { CLAY with cementation, shell {gravel size),
NANNRNNY nodules, stiff, wet, light gray
NN | DD=105 pcf, w=23.4%
A, N .
NN Y
NNNN NN
KA
25 Raaaan ,
,:‘,.) ’,’;’/L’[ CL @25.2 CLAY silty, very stiff, moist, olive brown c| 4712 |19
oy DD=108pcf, w=23.0% :
WA TIY,
A
e
(AT
Ll
oy
30 7770007
THE SUTTON GROUP ) ' Project No. 30226
51 Shuey Drive . .
Moraga, CA 94556 Borlng No. SB-2
(510) 631-1688 '
FAX (510) 831-137T1 Sheet 1 of 2.
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5>OREHOLE LITHOLOGIC LOG

Depﬂ'l Graphie Uscs Soil Description Sample Type/ Remarks
(M Smbol Symbol ~ BlowCounts/
N-Value
7020721 Gt | CLAY, as above, less stiff, moist, olive brown c|3ss |1
s DD=101.7, w=23.8%
Lot e
YV II
ISPy
YOOI
SIS
35 pooeesll clL CLAY, stiff, slightly sandy, moist,olive brown
AP Ay
AR DD=104.8 pcf, w=22.0% C 4893117
ALl
AR
TERMINATED at 36.5 feet
shaft grouted w/ neat cement slurry, topped off.
40
Catcher used with California samples
|
|
\
THE SUTTON GROUP Project No. 3022.6
.51 Shuey Drive ' _
Moraga, CA 84556 ' Boring No. SB-2
{510) 631-1688
) Sheet 2 of 2.

FAX (510) 6311371
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B
o \“- :-/.’ -m "\\’: -E\ﬁ‘ '-:'..‘- :‘n
[FOR APPLICANT TO COMPLETE] FOR OFFIC U 7R
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= B, - LOCATION NUMBER W
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v -
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APPLIGANT
Name 77¢.Q ;_Y w H s g
Fax .

Address 377 4y ey Drrie Voke £4/-/6

Chy Qzﬁ.ﬁ A Ap FeiTR e

TYPE OF PROVEC!

Wall Construction Gnotechnidal Investigatan
Cathodio Protaction Gongral x
Water Supply Contaminatian,, . 1o o3 *
Monitrng Wall Deatruetian L ol

PROPCSED WATER SUPPLY WELL USE

Domeete _ Incuatlat Cther _

Municlpsl tigation

DRILLING METHOD: s WSCesdiny,

Mud Rotary _ X -"ﬁfno‘éy : Augar A

Ceble Cther

PRILLER'S LICENSE NG, (c-:?) EFR675H

WELL PROJECTS

Drill Hols Diameter In. Maxicm
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Surface Seal Depth ﬂ.. Number
GECTECHNIGAL énc.:ec?s
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ESTIMATED STAATING DATR

’742 4 74
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Ortiere Report or aguivalent far wel Projects, of dlling loge
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1. Minimam surface seal thicknaaa is two inohag of cemont groua
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2. Minimum seal depth [ 50 foet for municipal and industrial wella
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depth I specially approved. Minkmum soal depth for ‘
tnanitoring wells s the maxdmum degth practicable of 20 foet.
EOTECHNICAL, Beckill boro hola with compactad outtinga or
heavy bentonite and uppor twe feat whh compactdd matedal, In
areas of known or suspeciod contaminatian, remied cement graut.
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E. WELL DESTAUCTION. Sed atached.

A, GENERAL
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1. Clienr:  ORO_LOMA SANJTARY DJSTRIC] Engineering and Environmental Services Page / o L
Asdress; 2600 Grant Avenue 31 Shuey Drive REQUEST FOR ANALYSIS / CHAIN OF CUSTODY
. 531 Lorenzo CA, 94580  Moraga, California, $4556-2620 ]
Contact: Michael Cortez phone (510) 631-1688 fax (510) 631-1371 Lab Job Number:
A, Comtact: Pyp 50) 74-Bn §1)) 747-g5,  LeDOesinaton:
ﬁé_f;_. Date Samples Shipped
. . . Lab Contact; —
. o T Sond voige T Date Results Required: ?/ 2! /95T
2 John Sutton,PE  _Oro loma Sanitary District Date Repart Roquired: 7/25/ 75
A Sk The Sutton Group __2600 Grant Ave Cliant Phane Na.:
| 51_Shuey Drive San Lorenzo, CA, 94580 Client FAX No.:
Moraga, (A, 94556-2620 Att. Mr, Michael Cortez
K —— ANALYSIS )
Q;’ Send Aeport To: 1 o 2 {Circle ona)
Cliemt P.O. No.: Client Project 1L.D. No.: _S_Gm.h_
Sampie Team Member (s) -
Lab Client Sample Date/ N sampie No. Y
Nunber Indentiﬁcalt%n Volume Co?e"c‘:?ed Typg' Pres.. c:g:n o, Comments / Hazards
sl @ jo=1T i st | = || a1 PN
SB-1 @ j6- 174 Yl |l | - | r .
1581 @ 20 22! Tnlasfst) - 14 yatd %
SB-1(@ 25-26'5 2/12/95 |Ge |- - | 4 d
Sh-t_@ - 3G Ynks [G6Y-] - | | nst__found
el O do -41.5 7{1:1&« gL —
Spl B® - 5.5 Yufrs y
Se-y@ 5-L:5 2/ | GA. 1 s f5hry)
kL f-9 Wnfs | St | @
<42a o -1{.8 ninfag |Gl | } ]
829 J5-ii, 2| ST { 451
S8-28 o -ni- G 7liL v |
SA-L @ 25265 Wy |zt | .
SB-L® 3a-%1'5 L |/t , L/
Relinquished hﬁ&z (2 35-3¢ > Dﬁ@ L& TME b |Recaiv DATE TIME
{Signature) (Signalura)
Relinquishad by: DATE TIME Received by: DATE TIME
(Signature)} (Signature} :
Relinquished by: DATE TIME Recaived by: DATE TIME
{Signature) - (Signature) .
Malhod of Shipment Lab Comments
*Sample type {Specily): 1) 37mm 0.8 pm MCEF 2} 25mm 0.8 ym MCEF 3) 25mm 0.4 pm polycard, lilter
4) PVC filter, diam. pore size 5) Charcoal tube 6) Silica gel lube 7} Water 8) Soil 9) Bulk Sample
Lw - 10) Other 11} Other




LIQUID AND PLASTIC LIMITS EST REPORT

60 i
CH or ?j///(// ’/,////
50 / //
Q 40 Upper Limit Line - ///// ///
z 1//////’ ///
E ® /////f
o S0 ’ 4
l—_
% CL or OL /,////
a 20 pd
HATCHED /////
AREA IS
10 ML-CL l///
dZ:ZLﬁ;// ML or OL MH or OH
Fd
0 < .
0 10 20 30 40 .50 60 70 80 80 100
LIQUID LIMIT
Location + Description LL PL Pl -200 ASTM D 2487-90
SB-1 @ 20-22' CH, Fat clay with
light olive gray Clay 53 | 22 31 84.7 sand
w/sand
Project No.: 221-01 Remarks:

Project: 3022.6

ClieAt: Sutton
Lecation:

Date: B8/B/95

LIQUID AND PLASTIC LIMITS TEST REPORT

COOPER TESTING LABORATORY

Fig. Na.




LIQUID & PLASTIC LIMIT TEST DATA

PROJECT DATA

Project No.: 221-01 Date: 8/8/95
Client: Sutton
Project: 3022.6

Project location:

Remarks:

Figure Number:

TEST DATA - Test number 1

wocation and description: SB-1 @ 20-22°

light olive gray clay w/sand 67
LIQUID LIMITS
un No. 1 2 3 4 65
W
T w+t 12,73 15.05 13.96 12.53 A 63
IT d+t  9.93  11.34 10.53 9.56 T : :
IT tare 4.3 4.41 4.45 4.43 E 61 :
| Blows 38 26 17 12 R g
loisture 49.7 53.5 56.4 57.9 N :
o 57 n :
o PLASTIC LIMITS N Al :
mn No. 1 2 3 T 55 N
- E NS2
IT w+t  23.25 24.07 22.97 N 53 N
M d+t  21.13- 21.78 20.93 T 51 HE AN
M tare 11.22 11.57 11.48 | : N
oisture 21.4 22.4 21.6 49 S - : L
5 10 20 25 30 40

iquid Limit = &3
Lastic Limit = 22
'lasticity Index = 31

---—.—n----—.——--—l-qp.-.—-——-—---— o ot

NUMBER OF BLOWS

- ——— - - - i e . g oy ] W gy o gy ————

CLASSTIFICATION -DATA :

-4 = $-10 = $-40 = %—?00 = 84.7
Uniformity Coefficient = Curvature Coefficient =
LL = 53  PL = 22 PI. = 31 LL- (oven dry) =

ASTM = CH, Far clay with sand
~ AASHTO = A-7-6{28)

— e S —— ——— - 2

BPOOPER TESTING LABORATORY

e e e S e S gy s . o P e e g S S vt




LIQUID AND LASTIC LIMITS ‘EST REPORT

60 ///
CH or ?j/// //////

50 / //
g 40 Upper Limit Line — zf/// ///
E // /
§ 30 Ve 7
P CL or OL /

o
9 A
@ 20 e
HATCHED
AREA IS
10 ML-CL.
>~
.ZA../,.V ML or OL MH or OH |
O 2
o] 10 20 30 40 5Q S0 70 80 90 100
LIQUID LIMIT
] Location + Description . : Ll PL Pl =200 ASTM D 2487-90
@ SB-1 @ 10-12° .
bay mud ‘ 45 24 21

4 SB-2 @ 7-9°
© grayish biaeck Clay 48 25 23

>
8 SB-2 @ 15-19.6"
dark grayish green Cloay 39 24 15

¢ SB8-2 @& 30-31.5'
olive gray silty Clay 40 20 z20

Project No.: 221-01 Remarks:
Project: 3022-6

Client: Sutton
Lecation:

Date: 7/24/95

LIQUID AND PLASTIC LIMITS TEST REPORT

COOPER TESTING LABORATORY

Fig. No.




LIQUID & PLASTIC LIMIT TEST DATA

PROJECT DATA

?rgject No.: 221-01 Date: 7/24/95
:lient: Sutton
)roject: 3022-6

roject location:

lemarks:

'"igure Number:

TEST DATA -~ Test number 1

ocation and description: SB-1 @ 10-12‘

bay mud 60 -
LIQUID LIMITS :
un No. 1 2 3 4 58 :
1] :
T w+t 11.47 11.93 13.36 12.25 A 56 :
md+t 9.32 9.64 11.31 9.8 T
IT tare 4.3 4.37 6.76 4.37 E 54
Blows 40 31 26 20 R s
loisture 42.8 43.5 45,1 45.1 . :
o 50 -
, PLASTIC LIMITS N :
un No. 1 2 3 T 48
E B I
T wtt  18.55 18.36 19.96 N 46 3
T d&+t  17.19 17.05 18.4 T Tt
. . 44
T tare 11.45 11.42 11.78 : K
ioisture 23.7 23.3 23.6 42 M ]
_ 5 10 20 25 30 40
dquid Limit = 45 NUMBER OF BLOWS

lastic Limit = 24
lasticity Index = 21

CLASSIFICATION DATA

-4 = %$-10 = $-40 = %-200 =
Uniformity Coefficient = Curvature Coefficient =
LL = 45 PL = 24 PI = 21 LL (oven dry) =
ASTM =
AASHTO =

T ————— . T . T — A — S PP T W Tl D ikl e T — — — — - — —— — - ——

COOPER TESTING LABORATORY




LIQUID & PLASTIC LIMIT TEST DATA

'roject No.: 221-01
lient: Sutton
'roject: 3022-6

wroject location:

‘emarks:

'igure Number:

ocation and description: SB-2 @ 7-9/

grayish black Clay

LIQUID LIMITS

un No. 1 2

T w+t 11.36 12.67
T d+t 9.17 9.99
T tare 4.41 4,32
Blows 37 31

oisture 46.0 47.3

PROJECT DATA

3

12.7
9.93
4.28
20

“49.90

PLASTIC LIMITS

un No. 1 2

T w+t 22,03 21.83
T d+t 159.9 19.82
T tare 11.43 11.79
oisture 25.1 25.0

iquid Limit = 48
lastic Limit = 25
lasticity Index = 23

$-4 =
Uniformity Coefficient
LL = 48
ASTM =
AASHTO =

3

21.69
19.72
11.48
23.9

%-10

1l.48
8.98
4.19
13
52.2

HZHMHEZ0N0 WEHAME

Date: 7/24/95

TEST DATA - Test number 2

64 |

62
60
58
56
54
52
50
48

46

ssssfesseqaascabpnsanhsvesn

aa

I

saadanronfaas

ns

™~

5 10 20 25 30 40

NUMBER OF BLOWS

CLASSIFICATION DATA

nm

PL = 25

PI

2-40 = (-200 =
Curvature Coefficient =

23 LL (oven dry) =

COOPER TESTING LABORATORY




LIQUID & PLASTIC LIMIT TEST DATA

P —

- B T
PROJECT DATA
roject No.: 221-01 : Date: 7/24/95
‘lient: Sutton
'roject: 3022-6
roject location:
emarks:
'igure Number:
TEST DATA - Test number 3
) ‘ A
ocation and description: SB-2 @ 157£%.6'
dark grayish green Clay 54 .
' LIQUID LIMITS :
un No. 1 2 3 4 52 .
W :
T wit 12.78 12,78 13.32 13.41 A 50 :
T a+t  10.4 10.35 10.65 10.96 T :
T tare 4.35 4.37 4.33 4.3 E 48 :
Blows 24 17 14 35 - R :
oisture 39.3 40.6 42.2 36.8 4 - : |
' 0 44 - |
| PLASTIC LIMITS N :
un No. = 1 2 3 T 42 ;
| E ks ;
T w+t  20.76 23.99 22.42 N 40 wE
T d+t  19.01 21.66 20.32 - T 38 ™
T tare 11.41 11.86 11.51 5\‘1qu
oisture 23.0 23.8  23.8 36 > 11
5 . 10 20 25 30 40
iquid Limit = 39 NUMBER OF BLOWS
lastic Limit = 24
lasticity Index = 15
CLASSIFICATION DATA
$-4 = §=-10 = $-40 = ¥-200 =
Uniformity Coefficient = Curvature Coefficient =
LL = 39 PL = 24 PI = 15 LL (oven dry) =
ASTM =
AASHTO =

COOPER TESTING LABORATORY




LIQUID & PLASTIC LIMIT TEST DATA

PROJECT DATA

’r?ject No.: 221-01 ' Date: 7/24/95
‘lient: Sutton
‘roject: 3022-6

Troject location:

temarks:

‘igure Number: ' -

2 B A P A L il sl S S ————— . Sy, S O AP W S A mii

TEST DATA - Test number 4

ocation and description: SB~2 @ 30-31.5/

olive gray silty Clay 55 -~
LIQUID LIMITS :
un No. 1 2 3 4 53 .
W :
T w+t  15.91 12.37 11.57 11.87 A 51 :
T d+t  13.39 10.18 9.54 9.65 T :
T tare 6.74 4.49 4.38 4,33 E 49 :
Blows 38 32 26 18 R 47 :
oisture 37.9 38.5 39.3 41.7 c : :
' O 45 :
, PLASTIC LIMITS N :
un No. i 2 3 T 43 :
E 4 E
T wit  19.45 18.64 18.37 N 41 G
T d+t " 18.14 17.44 17.23 T o B
T tare 11.48 11.47 11.22 : ’1h“
oisture 19.7 20.1 19.0 17 : [
5 10 20 25 30 40
iquid Limit = 40 NUMBER OF BLOWS '

lastic Limit = 20
lasticity Index = 20

CLASSIFICATION DATA

-4 = %-10 = 2-40 = %-200 =
Uniformity Coefficient = Curvature Coefficient =
LL = 40 PL = 20 PI = 20 LL (oven dry) =
ASTM =
AASHTC =

COOPER TESTING LABORATORY




Wash . Analysis

Cooper Testing Lab, Inc.

Job No.:  221-0% Project: Oro Loma
Client: ~ SG 3022.6 Date: 07/19/95 By: DC
Boring: ] OB | B1| 9B2] SB1
Sample:
Depth, ft.: 10-12 | 40-41.5 15-16 | 25-26.5
Sail Type: bay mud olive dusky olive
brown ysilow gray
sandy green brown
Clay Clay Clay
' with
sand
Totai Wt., gm 112.2 201.2 143.8 188.3
Wt. Retained, gm 55 54.2 0.9 36.9
% Course 4.9% 26.9% 0.6% 18.6% EAR ERR
% Fines 951% | 73.06% | 99.4% 81.4% ERR ERR

Remarks: Fings represents the material passing the #200 sieve.




Unconsol idated undrained
SAMPLE TYPE:
BDESCRIPTION :

undisturbed

L= . Pt = Pi=
SPECIFIC GRAVITY= 2.70
REMARKS: 1:SB8-1 @ 10-12' baymud
2:58-1 © 20-22*' (CH)
3:3B-2 @ 7-9°' (CH)

4:38-2 @ 15-17.6' bay mud

FIG. NO.

RESULTS
C., ksf
$. deg
- TAN §
X 1.50 Pl
o
2]
Lb]
| .
@
.
& 0.75
L
n
O T bt TP ..".. " P areerd
0 0.75 1.50 2.25 3.00 3.75 4.50
Normal Stress, ksf
6.00
SAMPLE NO. 1 p 3 4
WATER CONTENT, % 67.5 20.9 43.2 40.8
5.00 % |DRY DENSITY, pcf 59.1 103.9 75.8 &80.0
= |SATURATION, X% 98.3 90.6 95.3 89.5
. — IVOID RATIO 1.854 0.622 1.223 1.108
@ 4.00 Z |DIAMETER, in 2.86 2.88 2.89 2.B6
* HEIGHT, in 6.00 6€.00 E.BO 6.71
a WATER CONTENT, % 67.5 20.3 43.2 40.8
¢ 3.00 b |DRY DENSITY, pef 59.1 103.8 75.8 &80.0
. W |SATURATION, % 98.3 90.6 95.3 99.5
" T {VOID RATIO 1.854 0.622 1.223 1.108
S 5 o0 2 |DIAMETER, in 2.86 2.88 2.8 2.86
2 : HEIGHT, in 6.00 6.00 6.60 6.71
A Strain rate. %/min 1.000 1.000 1.000 1.000
é 1 o0 BACK PRESSURE. ksf 0.00 0.00 0.00 ©0.00
CELL PRESSURE, ksf 0.29 0.72 0.29 0.58
FAILURE STRESS, ksf G.892 3.32 1.08 0.96
0 L i PORE PRESSURE, ksf
0 & 12 18 24 JULT IMATE STRESS, ksf
Axial Strain, 2 PORE PRESSURE, ksaf
Oy FAILURE, kaf 1.20 4.04 1.37 1.53
TYPE OF TEST: .
TYPE O3 FAILURE, ksf 0.2 0.72 0.28 D.S8

CLIENT: The Sutton Group

PROJECT: ©Gro Loma

SAMPLE LOCATION:

PROJ. NO.: 221-01

DATE: 7/17/95

TRIAXIAL SHEAR TEST REPORT

COOPER TESTING LABORATORY

.




TRIAXIAL COMPRESSION TEST 7—17-1995‘
Unconsolidated undrained - 4349 pm

?roject Data

Project No.: 221-01 Date: 7/17/95 Data file: 221-01

Client: The Sutton Group

Project: Oro Loma

Sample location:

Sample description:

Remarks: 1:8B-1 @ 10-12’ baymud 2:SB-1 @ 20-22’ (CH) :
3:8B-2 @ 7-97 (CH) 4:SB-2 @ 15-17.6’ bay mud Fig No.

———— A TP o ————— A . D A T R S T " — R — —— e Y A T ———— s il A ol

Sample No. 4 Data

Type of sample: undisturbed

Specific Gravity= 2.70 LL= 39 Pl= 2.4 PI= 5
Sample Parameters Before Test At Testing After Test
Diameter, in 2.86 2.86
Height change, in 0.00
Height, in 6.71 6.71
Weight, grams 1274.3
Moisture, % 40.8 40.8 40.8
Wet density, pcf 112.6 112.6
Dry density, pcf 80.0 80.0
Saturation, % 99.5 99.5
Void ratio 1.108 1.108
Test Data

Deformation dial constant= 0.001 in per input unit
Primary load ring constant= 1 1lbs. per input unit
Secondary load ring constant= 0 lbs. per input unit
Crossover reading for secondary load ring= 0 input units
Strain rate, %/min = 1.000

Cell pressure = 4 psi = 0.576 kst
Back pressure = 0 psi = 0 kst
Effective confining stress = 0.576 Xksf -

Peak deviator stress =  0.96 ksf at reading no. 17
Ult. deviator stress = :

No. Def. Def. Load load Strain Deviator Principal Stresses # ksf a ksf

pial in Dial lbs. X Stress Minor Major 1:3
- Units Units kst © kst ksf Ratio
0 0.0 0.000 0.00 6.0 0.0 0.00 0.58 0.58 1.00 0.58 0.00
1 “10.¢ 0.010 &.00 6.0 0.1 0.13 0.58 071 1.23 0.64 0.07
2 20.0 0.020 2.00 9.0 0.3 0.20 0.58 0.78 1.35 0.68 0.10
3 40.0 0.040 12.00 12.0 0.6 0.27 0.58 0.84 1.46 0.7% 0.13
4 80.¢ 0.080 19.00 19.0 1.2 0.42 0.58 1.00 1.73 0.79 0.2%
5  140.0  0.140 26.00 26.0 2.1 0.57 0.58 1.15 1.99 D.8% 0.29
6 180,0 0,180 29.00 29.0 2.7 0.63 0.58 1.21 2.10 0.89 0.32

COOPER TESTING LABORATORY




TRIAXIAL COMPRESSION TEST 7-17-~1995
Unconsolidated undrained 4:49 pm
Project Data
Proje¢t No.: 221-01 Date: 7/17/95 Data file: 221-01
Client: The Sutton Group
Project: Oro Loma
Sample location:
Sample description: .
Remarks: 1:SB-1 € 10-12/ baymud 2:SB-1 € 20=-22’ (CH)
3:SB-2 € 7-9’ (CH) 4:SB-2 @ 15-17.6’ bay mud Fig No.
Sample No. 1 Data
Type of sample: undisturbed
Specific Gravity= 2.70 LL= ¢5 PL= 74 PI= 7|
Sample Parameters Before Test At Testing After Test
Diameter, in 2.86 2.86 :
Height change, in. 0.00
Height, in 6.00 6.00
Weight, grams 1000.8
Moisture, % 67.5 67.5 67.5
Wet density, pcf 298.9 98.9
Dry density, pcf 59.1 59.1
Saturation, % 98.3 98.3
Void ratio 1.854 1.854
Test Data
Deformation dial constant= 0.001 in per input unit
Primary load ring constant= 1 lbs. per input unit
Secondary load ring constant= 0 1lbs. per input unit ,
Crossover reading for secondary load ring= 0 input units
Strain rate, %/min = 1.000
Cell pressure = 2 psi = 0.288 kst
Back pressure = 0 psi = 0 ksf
Effective confining stress = 0.288 ksf

Peak deviator stress = 0.92 ksf at reading no. 12

Ult. deviator stress =

No, Def. Def. Load Load Strain Devistor Principal Stresses P ksf Q ksf
Dial in Dial lbs. X% Stress Minor Major 1:3
Units Units ksf kst ksf Ratio
0 ¢.0 o.c0C 0.00 0.0 0.0 0.00 0.29 0.29 1.00 0.29 0.00
1 10.0 0.010 7.00 7.0 0.2 0.16 0.29 0.44 1.54 0.37 0.08
2 20.0 0.020 10.00 10.0 0.3 0.22 0.29 0.51 1.78 0.40 2.1
3 40.0 0.040 14.00 14.0 0.7 0.31- 0.29 0.60 2.08 0.44 0.16
4 60.0 0.060 18.00 18.0 1.0 0.49 0.29 0.69 2.39 0.49 0.20
5 80.0 0.080 22.00 22.0 1.3 0.49 0.29 0.77 2.69 0.53 0.24
6 1000 0.100 26.00 26.0 1.7 0.57 0.29 0.86 2.99

0.57 0.29

COOPER TESTING LABCRATORY




No. Def. Def. load Lopd Strain D cor Principal Stresses P ksf Q k.
Dial in pial ibs. % Stress Minor  Major 1:3 -
Units uUnits ksf ksf ksf Ratio

7 20,0 0.120 29.00 29.0 2.0 0.54 0.29 0.93 3.1 0.61 0.32
8 150.0 0.140 32.00 32.0 2.3 0.70 0.29 0.99 3.43 0.64 0.35
¢ 180.0 0.180 37.00 37.0 3.9 0.80 0.29 1.09 3.79 0.69 0.40
10 220.0 0.220 40.00 40.0 3.7 0.86 0.29 .15 4.00 0.72 0.43
11 260.0 0.260 42.00 42.0 4.3 0.90 0.29 .19 4.13 0.74 0.45

12 300.0 0.300 43.00 43.0 5.0 0.92 0.29 1.20 4.18 0.75 0.46
13 340.0 0.350 43.00 43.0 5.7 o.M 0.29 1.20 4.6 0.74 0.45
1 400.0 0.400 43.00 43.0 8.7 0.90 0.29 1.19 4.12 0.74 0.45
15 450.0 0.450 42.00 42.0 7.5 0.87 0.2% i.16 4.02 0.72 0.44

COOPER TESTING LABORATORY




" TRIAXIAL COMPRESSION TEST 7-17-1995
Unconsolidated undrained " 4:49 pm

Project Data

Project No.: 221-01 Date: 7/17/95 Data file: 221-01
Client: The Sutton Group
Project: Oro Loma
Sample location:
Sample description:
Remarks: 1:5B-1 @ 10-12‘ baymud 2:SB-1 @ 20~22’ (CH)
3:8B-2 @ 7-9’ (CH) 4:5B-2 @ 15-17.6’ bay mud Fig No.

— . T —— T - — —— —— ——————————— — A . Y — ——————— ———— —— — -

Sample No. 2 Data

Type of sample: undisturbed

Specific Gravity= 2.70 L= Pl= PI=
Sample Parameters Before Test At Testing After Test
Diameter, in 2.88 : 2.88
‘Height change, in : 0.00
Height, in 6.00 6.00
Weight, grams 1284.4 '
Moisture, % 20.9 20.9 20.9
Wet density, pcf 125.6 125.6 -
Dry density, pcf 103.9 103.9
Saturation; % 90.6 90.6
Void ratioc 0.622 0.622
Test Data

Deformation dial constant= 0.001 in per input unit
Primary load ring constant= 1 lbs. per input unit
Secondary load ring constant= ¢ lbs. per input unit
Crossover reading for secondary load ring= ‘0 input units
Strain rate, %/min = 1.000

Cell pressure = 5 psi = 0.72 ksf

Back pressure = 0 psi = 0. ksf

Effective confining stress = 0.72 ksf -

Peak deviator stress = 3.32 ksf at reading no. 25

Ult. deviator stress =

No. Daf. Def. Loed toad Strain Deviator Principal Stresses P ksf Q9 kst
Dial in Diat tbs., X Stress Minor Major 1:3
Units Units ksf ks¥ ksf Ratio

g 0.0 0.000 0.00 0.0 0.9 0.00 0.72 g.72 1.00 0.72 0.00
1 10,0 0.010 10.00 10.0 0.2 0.22 0.72 . 0.94 1.31 0.83 0.1
2 20.0 0.020 17.00 17.0 0.3 0.38 0.72 1.10 1.52 0N 0.19
3 40.0 0.040 23.00 28.9 0.7 0.62 0.72 1.34 1.86 1.03 8.31
4 60.0 C.060 40.00 40.0 1.0 0.88 0.72 1.60 2.22 1.156 0.44
5 ac.¢ 0.080 50.00 50.0 1.3 1.09 0.72  1.81 2.52 1.27 0.55
& 100.0 0.100 40.00 60.0 1.7 1.31 0.72 2.03 2.82 1.37 0.65

COOPER TESTING LABORATORY




No. Def. bef, Load toad Strain b, .tor Principal Stresses P ksf Q ke
"Dial in pial tbe. X% Stress Minor  Major 1:3
Units Units ksf ksf ksf Ratio

¥ 140.0 0,140 81.00 81.0 2.3 1.75 0.72 2.47 3.44 1.60 0.88
180.0 0.180 98.00 98.0 3.0 2.11 0.72 2.85 3.93 1.77 1.05
9 220.0 0.220 111.00 111.0 3.7 2.37 0.72 3.09 4.29 1.9% 1.1%
0 260.0 0.260 120.00 120.0 4.3 2.55 0.72 3.27 454 1.99 1.27
11 300.0 0.300 126.00 126.0 5.0 2.66 0.72 3.38 4.49 2.05 1.33
12 340,00 0.340 131.00 131.0 5.7 2.74 0.72 3.46 4.81 2.09 1.37
13 380.0 0.380 136.00 136.0 6.3 2.83 0.72 3.55 4.92 2.13 1.41
14 420.0 0.420 140.00 140.0 7.0 2.89 0.72 3.61 5.0% 2,16 1.44
15 440.0 G.440 142.00 142.0 7.3 2.92 0.72 3.66 5.05 2.18 1.46
16 480.0 0.480 145.00 145.0 8.0 2.96 0.72 3.68 5.1 2.20  1.48
17 540.0 0.540 149.00 149.0 9.0 3.01 0.72 3.73 5.18 2.22 1.50
18  400.0 0.500 152.00 152.0 10.0 3.03 6.72 3.75 5.21 2.24 1.52
19 700.0 0.700 158.00 158.0 11.7 3.10 0.72 3.82 5.30 2.27 1.55
20 800.0 0.80¢ 165.00 165.0 13.3 37 a.72 3.89 5.41 2.31 1.59
0.6 0.900 171.00 171.0 15.0 3.22 - 0.72 3.94 5.48 2.33 1.61
1000.0 1.000 177.00 177.0 16.7 3.27 0.72 3.99 5.54 2.36 1.64
1050.0 1.050 179.00 179.0 7.5 3.28 0.72 4.00 5.55 2.36 1.64
1100.0. 1.100 182.0C 182.0 18.3 3.30 0.72 4.02 5.58 2.37 1.55
1200.0 1.200 187.00 187.0 20.0 3.32 0.72 . 4.04 5.61 2.38 1.66

RRUNN

COOPER TESTING LABORATORY




- TRIAXIAL COMPRESSION TEST 7-17-1995
Unceonsolidated undrained - 4:49 pm

Project Data

Project No.: 221-01 Date: 7/17/95 Data file: 221-01
Client: The Sutton Group
Project: Oro Loma
Sample location:
Sample description:
Remarks: 1:SB~1 @€ 10-12/ baymud 2:SB-1 £ 20-22‘ (CH)
3:5B-2 @ 7-9’ (CH) 4:5B-2 @ 15-17.6' bay mud Fig No.

Sample No. 3 Data

Type of sample: undisturbed

Specific Gravity= 2.70 L= 4% PL= 25 PI= 22
Sample Parameters Before Test At Testing After Test
Diameter, in 2.89 2.89
Height change, in 0.00
Height, in 6.60 - 6.60
Weight, grams 1233.6 -
Moisture, % ' : '43.2 43.2 _ 43.2
Wet density, pcf 108.5 108.5
Dry density, pcef 75.8 75.8
Saturation, % 95.3 95.3
void ratio 1.223 1.223
Test Data

Deformation dial constant= 0.001 in per input unit

Primary load ring constant= 1 lbs. per input unit
Secondary load ring constant= 0 lbs. per input unit
Crossover reading for secondary leoad ring= 0 input units .
Strain rate, %/min = 1.000

Cell pressure = 2 psi = 0.288 ksf

Back pressure = 0 psi = 0 kst

Effective confining stress = 0.288 Xksf -

Peak deviator stress '1.08 ksf at reading no. 18

Ult. deviator stress :

i

I

No. Def. Def. toad Load Strain Deviator Principal Stresses P ksf Q ksf

pial in Dial lbs. X Stress Ninor Major 1:3

Units Units kst ksf ksf Ratio
o 0.0 0.000 0.00 0.0 0.0 0.00 6.29 0.29 1.00 0.29 0.0
1 10.0 0.0%0 10,00 10.0 0.2 0.22 0.29 0.51 1.7% 0.40 - 0.1%
2 20.0 0,020 14.00 14.0 0.3 0.3 0.2% 0.59 2.0& 0.44 .15
3 40,0 0.040 20.00 20.0 0.6 G.44 0.2% 0.72 2.52 0.51 0.22
4 60.0 0.060 24.00 25.0 0.9 0.52 0.29 0.31 2.31 0.55 0.26
5 100.0- 0.100 30.00 39.0 1.5 0.45 0.29 0.94 3.25 0.51 0.32
6 140.0 0.7140 35.00 35.0 2.1 0.75 0.2% 1.06 3.61 0.66 0.38
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No.

Def.
Dial
tnits

18G.0
220.0
260.0
3000
408.0
500.0
606.0
B8060.90
%00.0
1009.0
1100.0
1200.0
1300.0
1400.0

Def.
in

G.180
0.220
0.260
0.300
0.400
0.500
0.400
0.800
0.%00
1.060

-1.100

1.200
1.300
1.400

Load
Dial
Units

37.00
39.00
40.00
42.00
45.00
47.00
49.00
56.00
55.00
57.00
58.00
60.00
61.00
62.00

Load
tbs.

37.0
39.0
40.0
42.0
45.0
47.0
49.0
54.0
55.0
57.0
58.0
50.0
61.0
62.0

Strain
X

2.7
3.3
3.9
4.5
6.1
7.6
9.1
12.%
13.6
15.2
16.7
18.2
19.7
21.2

De Ltor

Stress
ksf

0.79
0.83
0.84
0.83
0.93

©0.95
0.98
1.04
1.04
1.06
1.06
1.08
1.08
1.07
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Principal Stresses

Minor
ksf

0.29
0.29
0.29
0.29
0.29
0.29
0.29
0.29
0.29
0.29
0.29
0.29
0.29
0.29

Major
kst

1.08
1.12
1.13
1.7
1.22

1.24.

1.27
1.33
1.33
1.35
1.35
1.37
1.36
1.386

1:3
Ratio

3.7
3.87
3.93
4.06
4.22
5,31
4.40
4.562
4.62
4.69
4.68
476
4.73
hA.T2

P kst

0.58

0.70

0.71
0.73
0.75%
0.76
0.78
0.81
0.81
0.82
Q.82
0.83
0.83
0.82

Q ks

0.40
0.41
0.42
0.44
0.46
G.48
0.49

0.52.

0.32
0.53
0.53
0.54
0.54
0.54




r

No. Def. bef. load Losd  Sirain D or Principal Stresses P ksf Q ke
pial in Dialt lbe. X% Stress Minor Major 1:3 )
Units Units kaf kst ksf Ratio

7 220.0 0.220 31.00 31.0 3.3 0.67 0.58 1.25 2.17 . 0.34
8 240.0 0.260 33.00 33.0 3.9 0.7 .58 1.29 2.3 0.93 0.36
9 300.0 0.300 35.00 35.0 4.5 0.75 0.58 1.33 2.30 0.95 0.37
10 400.C 0.400 38.00 38.0 6.6 0.80 0.58 1.38 2.39 0.98 0.40
11 500.¢ 0.500 40.00- 40.G 7.5 0.583 0.58 1.41 2,44 0.99  0.43
12 400.0 0.600 43.00 43.0 a.9 0.88 0.58 1.45 2.52 1.01 Q.46

13 700.0¢ 0.700 44,00 44.0 10.4 G.88 0.58 1.46 2.53 1.02 0.44
14 B00.0 0.800 46.00 45.0 11.9 DR 0.58 1.48 2.58 1.03 D.45
‘ 15 $00.0 0.900 4B.00 43,0 13.4 0.93 " 0.58 1.51 2.42 1.04 0.47
16 1000.0 1.000 49.00 4%.0 14.9 0.93 0.58 1.51 2.8 1.04 0.47
% 17 1100.0 1.100 351.00 51.0 16.4 0.9& 0.58 1.53 2.8% 1.05 0.48
| 18 1200.0 1.200 52.00 352.0 17.9 0.9¢ 0.58 1.53 2.66 1.05 0.48
| 19 1300.0 1.300 53.00 53.0 19.4 0.9¢ 0.58 1.53 2.66 1.05 0.48
20 1400.0 1.400 54.00 - 34.0 20.9 0.96 0.58 1.53 2.66 1.05 0.48
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