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APPENDIX C

Laboratory Testing Procedures and Test Results

Classification or Grain Size Tests: Typical materials were subjected to mechanical grain-
size analysis by sieving from U.S. Standard brass screens (ASTM Test Methods C136 or
D422). Hydrometer analyses were performed on selected samples. The data was evaluated
in determining the classification of the materials. Grain size distribution curves are
attached.

Particle size analysis: Particle size analysis was performed by mechanical sieving and
hydrometer methods according to ASTM D422 and D4318. the percent fines particle from
these grading is summarized below.

Sample Location USCS Soil Classification

LB-2 @ 58.5 feet CH

LB-2 @ 58.5 feet CH




D
o

For classification of fine- / i
50 grained soils and fine-
E grained trgf:ticn of ‘ CH O?OH
: 40 | ooazg;glamgd soils "A" Line
2
'%" 30 1
@ 20
o MH or OH
10 1
i CL - ML ML or OL
0 — -
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit (LL)
GRAVEL SAND FINES
COARSE FINE CRSE1 MEDIUM I FINE SILT ] CLAY
U.S. STD. SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
3.0" 11/2" 3/4" 3/8" #4 #10 #20 #40 #60 #100 #200
100 oo = O ‘
|
90 {
80 - |
70
[
=
O 60 -
i
£
% 50 |
14
g
i 40 f
-
i
© 30
V4
w
o
20 |
l
|
10 | :
|
|
0 _
100.000 10.000 1.000 0.100 0.010 0.001
PARTICLE - SIZE (mm)
Boring Sample Depth Soil Type GR:SAFI LL.PL,PI
No. No. (m) (%)
LB-2 B8-A 58.5 CH 0,0,2 64,16,48
Proiect No. 012383-001
Sample Description: CONT. LIFE / ORCHARD
CH: BLACK FAT CLAY
ol
Leiahton ATTERBERG LIMITS, PARTICLE - SIZE CURVE
e 'g o ASTM D 4318, D 422
Rev. us-us]







15000

12500

10000

7500

Shear Stress (psf)

5000

2500 Llaae =91

L ——1~ CFau,>50
0 0;/

0 2500 5000 7500 10000 12500 15000
Vertical Stress (psf)

Boring Location LB-2

Sample Depth (feet) 58.5

Linear Strength Envelope
Friction Angle, ¢',.s (deg) 8

Cohesion, ¢4 (psf) 0

Legend

O  Shear Test Result -~ Envelope by Correlation —Linear Envelope
(Stark, Choi, McCone, 2005)

Project No. 012383-001 >
RESIDUAL STRENGTH Project Name Continuing Life
BY CORRELATION
1Nt

Leiagh




Previous
Leighton Lab




PSF

— -_ - ~ SHEAR STRESS A _ ~ .

s
\

3500

3000

2800

»n
[+
o
Q

1300

1000

300

DIRECT SHEAR SUMMARY

qs'.q¢”

{_ — i 380
f - [ | aro
} — } 380
+ T !. o
' : - s
f I — 330
j JJ, __ - s20
;[ } 1 sio
g : ! o
ﬁlL % J —7|29%0
53 4! I // 280
% = ===
T ! ! e 260
ﬁl_ — @// 250
' + — 240
4 Jﬁ 2 | 230
g i o - 220
F i - ! - 2o
s = o= i =
i! i P F s 190
- : e - //‘ 180
K 2O - — 170
] P N % | / 160
- e ’ . .
i E— [ N - 190
,};?/ | /)TV ~ie0
P j ,! —J3o
— l l I 120
// — ! // 3 110
: ‘ T ! — i~ | oo
i . ‘]L . R 1 -
. e i o
- 1 - ! --{s0.
—~ T 1- — Aro
=" :l_ l —Is0
| | T «
= - : T s
P I J e — —1 20 .
- ! i @
[ 1 | o
.800 1000 1500 2000 2%00 - 3000
NORMAL STRESS, PSF
. Friction . ;
Boring Depth- Symbol Angle Cohesion Remorks
/ ’ .
B-3 .45- 46 O 30" goo rsF Undisfurbed Sib
B-3 0O 27" 150 PsF  Resiclual

ONIGVIY VI

oject No.: 180165-02

I ainhtAn 2 Acenniatac

Plate No.:

R-1




|l Almbhibac 0 Anmccanicata~

l ATTERBERG LIMITS TEST RESULTS
l SYMBOL  HOLE NO.  DEPTH  [el o o0 LL(%)  PL(%)  PL(%) u.s.c.s.
l o B-3 ¢’ - 47 27 20 <l /My
-

|
1 : P
I -

';“ o, CH /

3 d

§ 30
i 2 /

Ezo cL MH & OH
i a e

10 /
l Cu-ML L ML & oL
l ") 10 20 30 40 50 60 70 80 90 100
LL (Liquid Limits), %

l' Project No.: |80 165.02 Plote No.. B-2




r, . MAXIMUM DENSITY TEST RESULTS

1% WA Project: Currie . Samuelse No: 13 0165-02 Date: '2-1-€ ¢
\ | Boring No: g-3 Sample No: a Depth: (714”7
\ Tech: Tp Soil Type: GRRY.BRN SADY ST
AAY
%0 Test of Fraction ‘N0.4@ *3/4[3
\ \ \ " Hammer Weight (1bs.) IO@ .5.5 D
VR Mold Size (c.f.) 130X 333 ]
- 3 AN Drop Height (in.) 8 - 12 ]
\ _Blows per Layer E 25 SGD '
A\l \ | Mo. of Layers ‘ - g BD
\
o |1 A |
| ‘ \ MAXIMUM DENSITY: 1120
I N .OPTIMUM MOISTURE: 15.0
T“- -~ T
§Hf: | i =
{ ' _ ,
z INEE A\
@ \
NN
z I b2 9 N ZERO AIR VOIDS CURVES
1o .
/ BN | |
\\ \ »
N 6:=270
L\

-t
| ] \
100 J Hi \.W)i‘ ] '
gRisassas 0N
AUAVAN
{ N i
93
AN Y
N
\\
' AN
" 90 : N LN \
(o] 5 e} 15 2 2 o

MOISTURE CONTENT (% OF DRY WEIGHT)

-~ & «  a Lo X [ 9] ~



|
q

pd
S o
= - -
| g N =
| Ll D
m o )
. ‘ < U
= o a (74
E
£ - (&)
ol ©
= 2t 12 N
o .
o
=
@
©
‘n
% - =
o =
=
85 3
s
_ oaq
o
- €23
(- : g
. @ o
@ g ks
£ z )
m — .\,..;w
= o o|%
o "5
D\b
. £ ﬁ ~la
F ® &
s n N 3 o
1o®» © 3
. o
5 r N HE N R
.m - S“ WJ..
: - O z %=
b —
- I)
3 =
. L\m
H I K>
o
(8]
dM\l
I 0 3559
w'o ~
n|l @ 3 |
= A b
m ik : : .m.m.m MRS m
v 3 :
r.na. : po .
ooy : S 7 oo
< >
v e =Y
§ - s °
S.mz A 32
- ; o
! ) [ 2F Y RITY
> - u
e L 3 < C 2
~ ; ! - . | :
mu“n“n..“”” SN ““““.‘“”.."“”.."M“". : um hmv, @AE
o o o o . o o> - _
o o © ~ . @ 3 ] R & 2 °©
Percent .Finer by Waeight

Project No.: [JOl(6S -0/

_ Pigte No.: B-4




Lowney Lab



APPENDIX B
GEOTECHNICAL LABORATORY TESTING

The geotechnical laboratory testing program was directed toward a quantitative and
qualitative evaluation of the physical and mechanical properties of the soils
underlying the site and to aid in verifying soil classification.

In-Situ Moisture and Density: The natural water content was determined (ASTM
D 2216-98) on samples of the materials recovered from the subsurface exploration.
Also, in place dry density determinations (ASTM D 2937-94) were performed on
relatively undisturbed samples to measure: the unit weight of the subsurface soils.
Results of these tests are shown on the logs at the appropnate sample depths, in
Appendix A.

Compaction: Laboratory compaction tests (ASTM D 1557-91) were performed on
representative bulk soil samples of the surface soil to defermine the maximum dry
density and optimum moisture content Results of the tests are presented on the
following “Moisture-Density Relationship” figures.

Direct Shear: Direct shear tests (ASTM"D" 3080-98) were performed on undisturbed
samples to evaluate the strength characteristics of the subsurface earth materials.
The tests were performed at 'a constant rate of strain on soaked samples. Peak
shear strengths are plotted. Ultlmate shear\strengths (at Y%4-inch deflection) are also
plotted for each sample, w1th a *U-“ prefix before the boring number. Both sets of
results are presente:;‘d grgphlcally on the "Direct Shear Test” figures.

Consolidation: Consohdatlon tests (ASTM D 2435-96) were performed on
undxsturbed ‘samples of the ‘subsurface earth materials to assist in evaluating the
compresmblhty properties.  Results of the consolidation tests are presented
.graphlcally on the attached “Consolidation Test" figures.
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Junipero Serra High School, Inc. 1651-4: Preliminary EIR Stability Analyses

Expansion Index: Expansion Index (EI) tests were performed on bulk samples of
the site clays, in general accordance with the ASTM D 4829-95 Standard Test
Method. Results are tabulated in Table B-1, below:

Table B-1. Results of Expansion Index Tests

5 ple Expsion Index
¢ J De ption o (ED
0 value
LF-4 0-S CLAY (CH), dark gray to black © 110
LH-10 0-5 CLAY (CL), dark gray to black 87 ..
R-Value: An R-value resistance test (Cahforma Test Method No.301) was

performed on a representative sample of the surface soils at the site to provide data
for the pavement design. The test indicated an R-value of 7 at an exudation
pressure of 300 pounds per square inch. The results of the test are presented on
Table B-2. '

Table B-2. Results of R-Value Tests:,

Den i [ P
iyl ,
20 105 | 448 15
LF-6 0-5 CLAY (CH) 23 100 313 8
26 92 209 4

Corrosivity Tests: To evaluate the corrosion potential of the subsurface soils at the
site we submitted samples collected during our subsurface investigation to the M. J.
Schiff & Assoaates laboratory for pH, resistivity and soluble sulfate and chloride
content testmg Results of these tests are enclosed in this appendix.
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Table 1 - Laboratory Tests on Soil Samples

JSHS - San Juan Capistrano
Your #1651-4, MJIS&A #01-0266LAB

29-Mar-01

Sample ID LF-1 LF-10
@ 0-5' @ 0-5'
Clay Clay

Resistivity Units
as-received ohm-cm 6,700 70,000
saturated ohm-cm 570 1,200
pH 7.2 7.0

Electrical

Conductivity mS/cm 0.90 0.23

Chemical Analyses

Cations

calcium Ca™ mg/kg 353 60

magnesium Mg mg/kg 139 36

sodium Na'*  mgkg 405 82

Anions

carbonate  CO;* mg/kg ND ND

bicarbonate HCO;" mg/kg 207 293

chloride ct"  mgkg 248 ND

sulfate SO mgke 1,739 228
Other Tests

ammonium NH,"” mg/kg na na

nitrate NO," mgkg na na

sulfide s* qual na na

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.
mg/kg = milligrams per kilogram (parts per million) of dry soil.

Redox = oxidation-reduction potential in millivolts

ND = not detected

na = not analyzed
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APPENDIX B

LABORATORY TESTING

The soil samples obtained from the borings were visually classi-
fied and selected samples were tested in our laboratory to evalu-
ate their engineering properties. The laboratory tests performed

are summarized in the subsections below.

Moisture Density

The natural moisture content and dry density were determined for
undisturbed soil samples as an aid to classification and to per-
mit recognition of variations in material consistency. The
results of the field moisture content/dry density tests are pre-

sented on the Logs of Borings for convenient correlation.

Direct Shear Tests

Direct shear tests were performed on representative undisturbed
samples. The shear box was designed to accommodate a sample
having a diameter of 2.375 inches and a height of one inch. Sam-
ples were tested at various normal loads at field moisture con-
tents. The shear stress was applied at a constant rate of strain
of approximately 0.05 inches per minute. The results of these
tests are plotted in Figures B-1 through B-3.

Medall, Aragon, Worswick & Associates, Inc.
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