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FIELD EXPLORATION 

GENERAL 

The field exploration program consisting of 14 borings and 14 CPT soundings was conducted 
from September 3 to September 24, 1993. The CPTs were conducted by Earth Technology. 
The mud rotary drilling was perfonned by the drilling subcontractor C & L Drilling, Inc. 
Logging of borings and soil sampling were perfonned by qualified geologists and engineers from 
Earth Technology subcontractors Diaz Younnan and Associates , and Geotechnique Consultants, 
under the supervision of an Earth Technology Certified Engineering Geologist (CEG) . Six 
piezometers were installed at selected boring locations to monitor groundwater levels. Two 
monitoring wells were developed to obtain groundwater samples. The boring and CPT sounding 
locations were established in the field by an Earth Technology engineer by tape measurements 
from adjacent street curbs, railroad centerlines and other fixed features. The approximate 
locations of exploration points along the alignment are shown in Figure 2-1. Detailed location 
maps accompany the borings and CPT logs. 

BORINGS AND PIEZOMETER INSTALLATION 

Exploratory borings were drilled using a truck-mounted MA YHEW-1000 mud rotary rig. The 
borings were approximately 5 to 6 inches in diameter and ranged from 70.8 to 85.6 feet below 
ground surface. 

In general , soil samples were obtained at 5-foot-depth intervals and at significant changes in 
stratigraphy, by alternately using standard split-spoon samplers (Standard Penetration Test 
Method) and 2.4-inch inner diameter California-type drive samplers lined with 1-inch high brass 
rings. 

Standard Penetration Tests (SPT) were performed according to the American Society for Testing 
Materials (ASTM) Standard Procedure D1586. This method consists of driving the standard 
split-spoon sampler 18 inches into the soil with a 140-pound hammer falling 30 inches. Blow 
counts were recorded for each 6-inch driving increment. The number of blows required to drive 
a standard split-spoon sampler for the last 12 of 18 inches is called the standard penetration 
resistance. 

The driving was tenninated when one of the following occurred: 

■ A total of 100 blows was reached for penetration of 12 inches or less 
■ No obvious sampler advance was observed during driving 
■ Sampler was advanced 18 inches. 

Split spoon samples were examined and carefully removed from the spoon, logged, sealed and 
transported to the laboratory for testing. 

102993 .RPT/ 93-4955-04 A-1 
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Relatively undisturbed soil samples were obtained with the California-type drive sampler by 
driving the sampler with either a 300- or a 400-pound downhole hammer falling 18 inches. 
Hammer weights and the corresponding drop heights used for driving the sampler are indicated 
in boring logs. Blow counts were recorded for each 6-inch driving increment. The 12-inch long 
samples were examined and the middle six rings were collected in a plastic tube for 
transportation to the laboratory for testing. In order to compare the blow counts on a unifonn 
basis, the California sampler downhole hammer blow counts were corrected for sampler 
dimensions , different hammer weights, height of fall , and buoyancy and viscous drag in the 
bentonite drilling mud. The corrected blow counts designated as "Equivalent SPT Value " are 
presented in Table 3-4. 

Six piezometers were installed after the completion of soil sampling at selected station locations 
to monitor groundwater levels. Two of the piezometers were developed as monitoring wells to 
obtain groundwater samples for chemical analyses. Two-inch-diameter PVC casings with 0.01-
inch slotted well screen were used for the piezometers at LPE-3, LPE-7, LPE-9, LPE-10 and 
LPE-14, and a 2-inch-diameter PVC casing with 0.02-inch slotted well screen was used for the 
piezometer at LPE-1 . Piezometers LPE-1, LPE-3 and LPE-7 were screened over the 
approximate tunnel zone. The other piezometers were screened from a depth of approximately 
15 feet to the bottom of the borings. In the rotary wash drilling method, observation of 
groundwater levels during drilling is generally not possible since the borings are filled with 
drilling fluid. Estimates of the groundwater level were, however, made by observing the 
moisture conditions of the samples. 

Tap water was used to flush each boring to remove or thin the drilling fluid prior to piezometer 
installation. Up to 25 feet of backfill sand was placed at the bottom of borings. Following the 
sand placement, PVC casing assembly was inserted into the boring, backfill sand was placed to 
about 1 to 10 feet above the top of the screened interval of the casing assembly, and 1/2-inch 
size bentonite pellets were then dropped in to form a 3-to 6-foot thick bentonite plug. Cement 
grout was then poured into the annulus between the PVC casing and the boring wall from the 
top of the bentonite plug to within 12 inches to 18 inches of the ground surface. At completion, 
a circular 8-inch diameter metal traffic box was installed at the piezometer location flush with 
the ground surface. Piezometer installation diagrams are presented in Figures A-3B, A-5B, 
A-9B, A-12B, and A-16B. 

Piezometers LPE-1 and LPE-7 were developed on October 8, 1993 by bailing about 10 casing 
volumes of water from each well. The groundwater was allowed to recover in each well and 
groundwater samples were obtained on October 11, 1993 for chemical analyses. At every 
sampling event, at least three well volumes of water were bailed out from each well before 
obtaining the samples. 

The logs of borings accompany this appendix. Stratification lines on the logs represent the 
approximate boundary between predominant soil types. Geologic and engineering descriptions 
and material classification used on the boring logs are in general accordance with the Unified 
Soil Classification System (USCS) and the American Society for Testing and Materials (ASTM 

102993.RPT/ 93-4955-04 A-2 
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D2487 and D2488 Methods) . Figure A- l presents the Unified Soi l Classification System used 
in material classification. as presented on the logs. Figure A-2 presents an explanation for the 
log symbols and terminology . 

CONE PENETRATION TESTING (CPT) 

The Cone Penetration Test consists of pushing a cone-tipped probe into a soil deposit while 
simultaneously recording the end bearing and side friction resistance of the soil to that 
penetration. 

The Cone Penetration tests described in this report were conducted in general accordance with 
ASTM specifications (ASTM-D3441 -86) using an electric cone penetrometer . 

The CPT equipment operated by The Earth Technology Corporation consists of a cone assembly 
mounted at the end of a series of hollow sounding rods. A set of hydraulic rams is used to push 
the cone and rods into the soil. while a continuous record of cone and friction resistance versus 
depth is obtained in both analog and digital form . A specially designed all wheel drive 20-ton 
truck is used to transport and house the test equipment. and provide the necessary reaction force 
during penetration testing. 

The cone penetrometer assembly used for this study consists of a conical tip and a cylindrical 
friction sleeve. The conical tip has a 60° apex angle and a projected cross-sectional area of 15 
square centimeters. Both the conical tip and the cylindrical friction sleeve have a surface area 
of 200 square centimeters. Both the conical tip and the cylindrical friction sleeve have outer 
diameters of about 4 .37 centimeters. 

The interior of the cone penetrometer is instrumented with strain gauges that allow simultaneous 
measurement of cone tip and friction sleeve resistance during penetration. Continuous electric 
signals for the strain gauges are transmitted by a cable in the sounding rods to analog and digital 
data recorders in the CPT truck. 

The CPT data processing is performed using a computer based data acquisition system. The 
computer generated plots include cone resistance. friction resistance and friction ratio versus 
depth at a general data scale. 

Data and interpretations (based on existing correlations) tabulated at 0.5-foot intervals include 
normalized cone tip resistance. friction ratio, soil behavior type , overburden normalized 
equivalent SPT (N 1) value , overburden normalized fines-content adjusted equivalent SPT (N 1.r) 
value. overburden normalized equi valent relative density, undrained shear strength and 
overburden normalized equivalent friction angle . 

Continuous stratigraphic information and parametric interpretations are based on relationships 
between cone end bearing and friction resistance. The calculated friction ratio (CPT friction 
sleeve res istance divided by cone end bearing) is used as an indicator of soil type . Granular 

i0~993 .RPT! 93-J955-04 A-3 
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soils typically have low fr iction ratios and low cone resistance. while cohesive or organic soils 
have high friction ratios and low cone resistance. These stratigraphic matenal categories form 
the basis fo r all subsequent interpretations. The geotechnical parameters derived for these 
materia ls categories are tabulated at 0.5-ft. intervals for each of the soundings performed. 

It is important to note that most of the co rrelative methods presented herein are based on a 
combination of theory. field research. research performed under laboratory conditions. and 
literarure review. The tabulated information should. therefore. be viewed as guidelines rather 
than as precise measurements. However. a tabulated Equivalent Relative Density of 20 co 40 
percent. for example. having an Equivalent Blow count of less than 10. is clearly a loose 
granular soil, and cannot be confused with a gravel or a dense sand. Thus. fo r preliminary 
assessments of soil properties and expected site behavior. these tabulations are generally 
adequate. 

Some care is recommended when using the Soil Behavior Type tabulations. If a tabulation depth 
happens co fall on a soil layer interface. or a seam of soil differing from the rest o f the layer. 
the tabulated data can be misleading. The solution to this problem is the proper use of the CPT 
logs. The continuous penetration resistance is the primary source of profile description: the Soil 
Behavior Type tabulations are supplemental. The continuous logs should be examined and layer 
boundaries delineated in accordance with the project requirements. The Soil Behavior Type 
tabulations are only representative of the response of the soil to the large shear deformations 
imposed during cone penetration. This is no1 necessarily a prediction of grain size distribution. 
However. it has been found that Soil Behavior Types generally agree well with the soil types 
defined in accordance with the grain size distribution methods such as used in the Unified Soil 
Classification System. 

Computer generated cone penetration test plots and the results of cone penetrometer test data are 
included in this appendix. 

ill2993 RPT! 93-~955-04 A -4 
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SAMPLE/TEST TYPE I 

GJ STANDARD SPLIT SPOON SAMPLE 

G 21,,' DIA .. 12' DRIVE SAMPLE 

~ NO RECOVERY 

SIZE PROPORTIONS 

FINE-GRAINED SOILS COARSE-GRAINED SOILS 

<5% <5% TRACE 

SOME 5 TO 15% 

TRACE 

SOME 5 TO 15% 

WITH 15 TO 30% I USE MODIFIER >15% 

USE MODIFIER >30% 

SOIL MOISTURE 

DAY - ABSENCE OF WATER. DRY TO TOUCH 

MOIST - DAMP BUT NO VISIBLE WATER 

WET - VISIBLE FREE WATER , USUALLY 
SOIL IS BELOW WATER TABLE 

EXPLANATIONS 

BLOW COUNT (PENETRATION RESISTANCE) 

- BLOW COUNTS FOR 6' INTERVALS EXCEPT AS NOTED 

BLOW COUNTS FOR THE CALIFORNIA DRIVE SAMPLER ARE OBTAINED WITH 
EITHER A 300- OR A 400- POUND DOWNHOLE HAMMER FALLING 18 INCHES. 
EQUIVALENT SPT VALUES ARE OBTAINED BY APPLYING APPROPRIATE 
CORRECTIONS, AS INDICATED ON FIGURE A-2 (SHEET 2 OF 2) 

RECOVERY (INCHES RECOVERED/INCHES TOTAL SAMPLE) 

MOISTURE CONTENT(%) - LABORATORY DETERMINED MOISTURE CONTENT 

PPM-
PCF -
OVA­
[BACKGROUND] -
NIA -
/ -

PARTS PER MILLION 
POUNDS PEA CUBIC FOOT 
ORGANIC VAPOR ANAL YZEA 
BACKGROUND OVA READING 
NOT APPLICABLE 
DENOTES ALTERNATING SOIL TYPES IN A LAYER 
(EXAMPLE: SP/SW i.e. AL TEANATING POORLY AND 
WELL GRADED SANDS IN A PAEDOMINANTL Y 
SANDY LA YEA) 

Project No.: 93-4955 
Geotechnical Investigation I!!!!!!! The Earth Technology 

iifiiil Corporation East-West Segment 
Melro Red Line 

Explanation of Boring Logs 
(Sheet 1 of 2) 

12-93 Figure A-2 
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EQUIVALENT SPT BLOWCOUNTS FOR CALIFORNIA DRIVE SAMPLES 

FOR CALIFORNIA DRIVE SAMPLES, EQUIVALENT SPT VALUES ARE OBTAINED BY APPLYING THE APPROPRIATE CORRECTIONS 

FOR DIFFERENT HAMMER WEIGHTS, HAMMER DROP, SAMPLER DIMENSIONS, AND BUOYANCY AND VISCOUS DRAG WITHIN THE 

DRILLING MUD. THESE CORRECTIONS ARE INDICATED BELOW: 

EQUATION 1 

WHERE: 

Nspr 

N = 

w = 

H = 

Do, Di = 

N s PT = w X H (2.02 - 1.3752) 
Nx - ------

4200 (D0
2 - D?) 

EQUIVALENT SPT BLOW COUNTS 

DOWNHOLE HAMMER BLOW COUNTS FOR 12" PENETRATION OF CALIFORNIA DRIVE 

SAMPLER 

WEIGHT OF DOWNHOLE HAMMER (300 LBS OR 400 LBS) 

HAMMER DROP (18-INCHES) 

OUTER (3.2 INCHES) AND INNER (2.5 INCHES) DIAMETERS OF THE CALIFORNIA DRIVE 

SAMPLER 

ASSUMING A 20% REDUCTION FOR THE BUOYANCY AND VISCOUS DRAG 

WITHIN THE DRILLING MUD, EQUIVALENT SPT VALUES OBTAINED FROM 

EQUATION 1 ARE AS FOLLOWS: Project No .: 93·4\J:i~ 

FOR 300 LBS DOWNHOLE HAMMER: [ Nsp_r_ = 0.543 N] 
FOR 400 LBS DOWNHOLE HAMMER: [ NsPT = 0.725 N] 

ti!!!!! The Earth Tecnnofogyll Geotcd 11ucul l11ve~11~J<1lmn 
iiii Corpora/Jo11 Easl-Wu~I Sey, 11c 111 

Metro R0d Lme 
===== = = ====-'''-' ~--- ·---

12-93 

Explanation of Boring Logs 
(Sheet 2 of 2) 

Fi~Jlllf! l\ :! 
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= The Eartb Technology 
-. Corporation 

Project Name: Metro Rail: San Fernando Valley East-West Segment 

Project Number: 93-4955 Boring Number: LPE- 1 Sheet 1 of 4 

Boring Location: OwensmouthNictory 

Health and Safety: Level D 

Drilling Equipment: Mayhew 1000 

Drilling Method: Mud Rotary 

Boring Diameter: 5 inches 

Hammer Information: 
SPT Hammer: 140-lb and 30-inch drop. 
Downhole Hammer: 300-lb and 18-inch drop. 

>­
.r::.- Cl 
....... 0 
c_W -0 
wW 

o:t:. £ 
:.J 

Description 

Asphalt ic concrete and base 

SANDY CLAY; light brownish gray, moist, 
medium stiff, medium plasticity, 
fine-grained sand, trace gravel (up to 
1 /2" In size), white caliche stringers, 
calcareous 

grayish brown, infrequent intervals of 
clayey sand, fine- to coarse-grained 
sand, trace gravel 

Elevation and Datum(feet):805-MSL 

Date Started: 9/23/93 Date Finished: 9/24/93 

ota 
Depth (feet) : 

umber o 
Samples: 
Completion 
Information: 

Logged By: 

80.5 

18 epth to 16 9 Water (feet): • 

Monitoring well installed 

Checked By: 
Fred Schilling Grant Miller 

C/Yiii g .S:1 
Cl.., Q) 

uui-;; o·- ..c w 
(/) co (t) -C 

E g::::, ::::>u.S? :::i I-- <.!:) z 

a 

a 

CL 1 D 

2 S 

3 D 

cii 
Cl) 

.... .c 
~cu 
0:, £ 

ci5 0 <O u --

4 
6 

3 
3 
4 

0 
E 

es 
IJ) --c > (I) Ee (I) ;,.g ... ~ 

a.:J >- ... 0 g'w w u .... :, -;:-
> -~ a.O ?'iii _ ... _;~ = E 0 -- Cl '-c 
(.) IJ) <(~ w Q+-' c51-w1 >~ Cl ~§ a: u 

C 0~ u 

7/12 6:8 102 16 1020 
(5.9] 

8/ 18 9.3 1030 
[6.21 

4 10/12 9.4 91 311040 
4 [6.21 

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory 
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface 
conditions may differ at other locations and may change at this location with the passage of time. The data presented ere a 
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic con tacts 
indicated represenr the approximate boundary between subsurface material types and the transition may be gradual. 
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= The Eartb Technology 
-. Corporation 

Project Name: Metro Rail: San Fernando Valley East-West Segment 
Project Number: 93-4955 Boring Number: LPE- 1 Sheet 2 of 4 

> 
.c- Cl 
........ 0 
a_Cll -0 
a,a.> 
o:= -5 

:::i 

Description 

A Y SAND; dark gray, w et, medium 
dense, fine- to coarse-grained, medium 
plasticity 

C/)'cii§ 
U w ;:, 
Cl)~ co 
:::>U.~ .... 

5 ~,wr;,l--,,-r-,,~.-,-~~.,-----.--,--,------,-----+-----...,--1 
AN LAY· grayish brown moist, very 

30 

,s-

5 

0 

0 

0 

0 

0 

0 

0 

0 

5 

stiff, medium plasticity, fine-gra ined 
sand, mottled, calcareous, interbedded 
with gravel 

[periodic rig chatter from 25'-30') 

AND; grayish brown, wet, dense to very 
dense, fine- to medium-grained with 
thin interbeds of gravel, some silt 

iG°l~Af ~~"f ~l;t~~~t1~·~t!1+~~~-~~i1~!0
·- - - - - - -

: _____ _ 9_~)9_~r~_9.L!L __ __ ___ ___ _____ ___ ___ ___ . . ____ _____ .. 

SILTY SAND; grayish brown, wet, very 
dense, coarse-grained sand with gravel 

0

'. ______ ~~P-tq _ J .''._ lr:i. ~i_~~), _!9_~ _p_l~~Jj9_iJy. ____ .. _ ... 
GRAVEL; fine to coarse gravel, some fine 

sand 
[hard chatter from 36'-38 ') 

$1 L TY SAND;- grayish -brownd-wetd -dense, --
fine- to medium-graine san , with 
gravel (u~ to 1 " in size~ low plasticity 

[hard ri chat er from 40'-4 ') 
SANDY CLAY; pale brown, moist, hard, low 

to medium plasticity, fine- to 
medium-grained sand 

very stif f, medium to high plasticity, with 
coarse-grained sana, caliche stringers, 
sli~htl~ calcareous 

[smoot dn ling) 

--ms--
.... . . -- . 

SM 
·--e3-p?- -

--sM--

u 
Cl.., .... o ·- Cl) -C 

~:::> .0 a, 

E c:, :::, I-z 

4 s 

5 D 

6 s 

7 

8 s 

9 D 

1 s 

11 D 

Samples 
1/) -- a, cf( a, E-o > ~ ..... .c a.5 .... - 0)(1) 

C o ..... :::i.., 
0 :::, C c. o ?iii ..,c ~E - o ·- -oi '-c: rJ) a, 

'Ei= COu ~ c;!.:O: · -+-' Cl) oc 
0 >~ 0 ~o Cl 
E CD u 

1 4 
9 
12 

14 11 / 12 10 113 15 1054 
19 (6.8) 

24 12/18 12 1100 
26 
27 

[7.6] 

70 3/6 12 104 18 111 0 
[8.01 

14 10/ 18 14 1120 
30 [8.4] 
31 

27 10/12 12 107 21 1130 
40 [9.01 

6 10/18 13 1150 
14 (10) 
20 

12 10/ 12 14 107 20 1205 
24 I 1 OJ 

Note: This boring log is based on field classification end visual soil description end is further modified to include results of laboratory 
classification tests, where available. This summary applies only et the location of this boring and at the time of drilling. Subsurface 
conditions may differ at other locations and may change et this location with the passage of time. The date presented are e 
simplification of the actual conditions encountered. Lithologic patterns are generalizations end necessarily imprecise. Lithologic contacts 
indicated represent the approximate boundary between subsurface materiel types end the transition may be gradual. 
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= The Eartb Technology 
.. Corporatwn 

Project Name: Metro Rail: San Fernando Valley East-West Segment 
Project Number: 93-4955 Boring Number: LPE- 1 Sheet 3 of 4 

> 
..c.- O') 
.......... 0 
0.(1) -0 
(I) Q) 

0~ £ 
:::i 

5 

0 

5 

0 

5 

Description 

ANDY LAY; very pale brown, moist, very 
stiff, indistinct clay layers, low to 
medium plasticity, fine-grained sand 

A (.) 
SILTY SAND(STONE?); very pale brown, 

moist, very dense, fine- to 
coarse-grained sand with gravel, low 
plasticity, calcareous, sligfltly 
cemented 

light yellowish brown, fine-grained sand, 
horizontally stratified, slightly 
calcareous 

[rig chatter from 60'to 65 ' ] 

[driller indicates hard layer at 63'] 

pale brown, with well cemented calcareous 
nodules, [rig chatter from 65' to 70'] 

[continuous violent rig chatter from 70' to 
75 '), well cemented, calcareous 
nodules/beds 

light brownish gray, some clay, slightly 
calcareous, thinly bedded (inclined?) 

f 
increased rig chatter] 
ight gray, uniform and slightly cemented 

SM Tm(?) 1 

Samples 

> .... 
?iii '-c: 

Q) 

0 

100 2/5.5 10 94 29 1230 
/5.5" (5.6] 

50/3" 8.9 
[5.21 

100/3" 2/3 10 
[5.8] 

60 8/8 2.0 
40/2" (0.0] 

100/5" 3/5 2.0 
[0.0] 

1245 

1300 

1330 

1358 

Note: This boring log is based on field classification and visual soil description and is funher modified to include results of laboratory 
classification tests, where available. This summary applies only at the location of this boring and st the time of drilling. Subsurface 
conditions may differ st other locations and may change at this location w ith the passage of time. The data presented are a 
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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= The Eartb Technology 
_, Corpora t,on 

Project Name: Metro Rail: San Fernando Valley East-West Segment 

Project Number: 93-4955 l Boring Number: LPE- 1 I Sheet 4 of 4 

> u 
Samples 

.c- O') urcn§ "04-, Cl) >~ E'ti Qlcf. ........ 0 Description 
.... Q) > 

c_Ql 
u (I]·;; o·- Ql ~ .... .c .... .t: a.§ .... - O') Ql 

-C Cu Ql u ~:;: ::, .... 
Ql Ql 0 C/)~ (I) g::::, .c g .2 5 £ > .!:: a.o +-' C :,; E 
o:::. .c ::::,u.S? E 0 "iii -c, '-c: ~ (/] Ql .... =Ei-= 

:.J 
.... (.!j ::::, a:iu !:e. (.) ., <( .>l ::iQ)_ ·- .... 

I- 0 C: 0 z 0 Ql .t: >~ 0 ~o 
C a: g (") a) u 

.. , . ~ILTY SAND(~ IONE? ). as above C~/1 Tml?l H C: ~u 3/5.5 2 .0 142( 

- Boring terminated at 80. 5 feet. - /5.5" (0.0) 
- Groundwater measured on 10/08/93 at -
- 16.9 feet below surface. -

--
--
--
--
--

85 - -
--
--
--
--
--
--
--
--
-

90- -
-- -- --
--
--
-- --
--
--

95- -
-- -- --
-- --
--
--
--
--

1 IOO - -
--
--
--
--
--
--
--
--
--

1 05- -
--
--
--
--
--

- -
--
--
--

Nore: This boring fog is based on field classification end visual soil description end is funher modified to include results of feboretory 
classification rests, where available. This summery applies only at the location of this boring and et the time of drilling. Subsurface 
conditions may differ er other locations and may change at this location with the passage of time. The data presented are a 
simplification of the ectuef conditions encountered. lithologic patterns are generalizations and necessarily imprecise. lithofogic contacts 
indicated represent the approximate boundary between subsurface material types end the transition may be gradual. 
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C\J 
0 
c/j 

C') 

0 

s:t in 
0 0 

Traffic Box 

PVC Slip Cap 

Cement/Bentonite Grout 

Schedule 80 PVC Flush Threaded Casing 

Bentonite Seal 

... 
0 ~~:+---- Schedule 80 PVC 

Flush-Threaded Screen 

Filter Pack Sand 

~"e-:+---- Threaded PVC End Cap 

Total Depth (D) 
Total Depth of Casing (D1) 
Depth to Bottom of Well Screen (02) 
Depth to Top of Well Screen (03) 
Depth to Bottom of Top Seal (04) 
Depth to Top of Top Seal (05) 
Well Casing Diameter 
Well Screen Slot Size 
Filter Pack Sand Type 
Bentonite Seal Type 

Filter Pack Sand 

= 80.0 Feet 
= 55.0 Feet 
= 55.0 Feet 
= 30.0 Feet 
= 27.0 Feet 
= 21.0 Feet 
= 2.0 Inches 
= 0.02 Inch 
= #2/12 Monterey 
= 1/2 Inch Pellets 

Project No. 93-4955 
Geotechnical lnvesligation 

East-West Segment E n,, fart/I Technology 
Corporal/on 

Metro Red Line 

Piezometer Installation Schematic 
LPE-1 

11-93 Figure A-38 



II 

11 

I 

~ 
I 
I 

-
1\ 
I \ 
11 

I \ 
1; 
l l 
, 1 
I 
I 
I 
I 
I 

l I 
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0 
E 
Cl) 
C: 
~ 

277' 
~ 
0 

/ 

' 

Victory Blvd. 

/ 

~ 
North 

Not to Scale 
Project No.: 93.4955 

S TIie &rtl! T•cltno/ogy San Fernando Valley Segment 
Corpo,i,t/on Metro Red Line 

Location of 
Boring LPE-1 

11·93 Figure A-3A 
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= The Eartb Technology 
-. Corpora t,on 

Project Name: Metro Rail: San Fernando Valley East-West Segment 

Project Number: 93-4955 Boring Number: LPE- 2 Sheet_ 1 of 3 

Boring Location: Victory/De Soto Elevation and Datum (feet): 790-MSL 

Health and Safety: Level D Date Started: 9/23/93 Date Finished: 9/23/93 

Drilling Equipment: Mayhew 1000 Total 
Depth (feet) : 7o.a th to 70(?) 

ck(feet) : • 

Drilling Method: Mud Rotary 14 Water ~feet): 37 (?) 

Boring Diameter: 5 inches Completion 
Information: 

Grouted to surface 

Hammer Information: Logged By: 
SPT Hammer: 140-lb and 30-inch drop. 
Downhole Hammer: 400-lb and 18-inch drop. Hossein Rashidi 

> 
.r.- Cl 
........ 0 
a,Q) 0 
Q) Q) 

Ci~ :€ 
....J 

Description 
UYvi§ u (/)';; 
(I)~ ro 
:::JU.~ -

• oncrete and base 

CLAY; dark yellowish brown, moist, soft to CL/CH 
medium stiff, medium to high 
plasticity, with fine- to coarse-grained 
sand, t race gravel (up to 3/8" in size) 

ANDY LAY; dark yellowish rown, 
moist, medium stiff 1 medium plasticity, 
fine- to medium-grained sand trace 
angular fine gravel {up to 1 /21

' in size) 

(.) 
.Cl.., .... 

Q) o·- ..0 11) 
-C 

E ~::::> :, I-<..? z 

a 

a 

1 D 

2 S 

3D 

Checked By: 
Grant Miller 

es 
.; (/) --c 

Q) > Q) E c: Q) ;:R .... ~ > .._o .... ~ Q) u a.::> 
~ :, .:; g, a, S: C U > -~ a.O 

0:, -~ ~c, ,;~ == E o- '--c 
CO
- 0 (0 (.) (/) <(-"' Q) O +-' c51-U"-; Q) ~ >~ Ci ~§ 0 a: u 

E C 0~ u 

4 
5 

7/12 7.0 98 25 949 
[7.01 

2 12/ 18 8.0 959 
2 [7 .01 
2 

3 10/12 8.0 105 21 1002 
5 [7.01 

Note: This boring Jog is based on field classification end visual soil description and is further modified to include results of laboratory 
classification tests, where available. This summary applies only at the location of this boring end at the time of drilling. Subsurface 
conditions may differ st other locations end may change st this location with the passage of time. The data presented are a 
simplification of the actual conditions encountered. lithologic patterns are generalizations and necessarily imprecise. lithologic contacts 
indicated represent the approximate boundary between subsurface material types and the transition mey be gradual. 
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= The Eartb Technology 
-. Corporat,on 

Project Name: Metro Rail: San Fernando Valley East-West Segment 
Project Number: 93-4955 Boring Number: LPE- 2 Sheet 2 of 3 

Description 

; olive brown, 
, se, low to 

medium plasticity, fine-grained sand 

s-l',~Mt--,...----:-.--,-;=.--.--,..-.--.--;-;"'"""""...,. ........ ,,..., ...... -.n..--,-,---.------;-,....,...,,,..,.-.1 
; o Ive brown 

, , dium-grained 
sand, non-plastic to low plasticity cla 
and silt 

s----c-=-L-=-A-:-Y=E=y-=-=s---=A-=-N-:--:D=--; -ol,.,...iv-e--:-b-ro_w_n_, _m_o..,..is_t_, ----1----s=-c:--1 
medium dense, fine- to 

0 

5 

medium-grained sand, low plasticity 

SIL TY SAND; dark olive brown, wet, dense, 
fine- to coarse-grained, with fine grave 
(up to 1 /2" in size), low plasticity 

CLAY; olive brown, moist, medium stiff, 
medium plasticity, with fine- to 
medium-grained sand, slightly 
calcareous 

SM 

CL 

Samples 

5 D 3 12/ 12 10 
4 [7.01 

5 15/18 11 
6 S 11 (8.01 

14 

102 22 1014 

1017 

7 D 8 12/12 10 111 19 1023 
10 [8.01 

19 10/18 12 1033 
8 S 22 (10) 

90 

26 

5 
5 

12/ 12 15 98 27 1040 
[ 1 21 

Note: This boring log is based on field classification and visual soil description and is funher modified to include results of laboratory 
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface 
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a 
simplification of the actual conditions encountered. lithologic patterns are generalizations and necessarily imprecise. lithologic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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= The Eartb Technology 
.., CorporatJOn 

Project Name: Metro Rail: San Fernando Valley East-West Segment 

Project Number: 93-4955 Boring Number: LPE- 2 Sheet 3 of 3 

Description 

; dark yellowis brown, wet (. ), very 
stiff, medium plasticity, some 
fine-grained sand 

5 ~~4-=-SA-N~D~Y..,.....,C,...,.L_A,...,Y..,.;_d..,.a_r..,.k_y_e_,l,....lo-w-,i,.....s,....h...,.b_r_o_w_n-,-- --1-c=-L~ 
moist , stiff, low plasticity, fine- to 
medium-grained sand 

Q--l'--"=~s~1-L=T-Y-S~A- N~D-;-li-g-ht-o-liv-e~b-ro_w_n_l_m_o_is-t,----+-~S~M~ 
dense, fine-grained , low p asticity 

5 ~-+-C~L_A_Y=E-Y~S-A-N~D-;-1-ig_h_t_o_,l.,...iv-e-,b,.....r_o_w_n_,_m_o.,...is_t_, --+--s=-c=--i 
medium dense, fine- to 

0 

5 

medium-grained sand, low plasticity 

SANDY SILT; light olive brown, moist, hard 
low plasticity, with fine- to 
medium-grained sand, slightly 
calcareous 

MODELO FORMATION (?) 
ILTSTONE· ra moist hard 

Boring terminated at 70.8 feet. 
Groundwater possibly encountered at 37 

feet below surface. 

(.) 

11 D 3 
8 

Samples 

> .... 
?iii "-c 

Q) 

0 

12/12 20 108 20 1058 
(18) 

14 15/18 20 1107 
1 S 20 121 ) 

1 D 

22 

9 
11 

12/ 1 2 26 101 24 1120 
[26] 

1140 

Note: This boring log is based on field classification and visual soil description and is funher modified to include results of laboratory 
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface 
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a 
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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Cl) 
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0 
\ ___________ _ 

Victory Blvd. 

._L 

l 

North 

Not to Scale 
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Corpcntlon Metro Red Line 

11-93 

Location of 
Boring LPE-2 

Figure A-◄ 
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= The Eartb Technology 
... Corporat/On 

Project Name: Metro Rail: San Fernando Valley East-West Segment 

Project Number: 93-4955 Boring Number: LPE- 3 Sheet 1 of 3 

Boring Location: Victory /Winnetka 

Health and Safety: Level D 

Drilling Equipment: Mayhew 1000 

Drilling Method: Mud Rotary 

Boring Diameter: 5 inches 

Hammer Information: 
SPT Hammer: 140-lb and 30-inch drop. 
Downhole Hammer: 300-lb and 18-inch drop. 

5 

10 

15 

Description 

LLUVIUM 

CLAY; P,ale brown, moist, medium stiff to 
stiff, medium plasticity, some 
fine-grained sand, crude layering, 
calcareous 

trace medium- to coarse-grained sand 

dark grayish brown, increasing fine-grained 
sane.I content, slightly carcareous 

Elevation and Datum(feet):762-MSL 

Date Started: 9/22/93 Date Finished: 9/22/93 

ota 
Depth (feet): 71 •5 

16 

to 
ck(feet): ---

pth to 15 0 
Water (feet) : • 

Completion 
Information: 

Monitoring well installed 

Logged By: 
Fred Schilling 

(/)"tij § 
(,,) 

~ 
... 

uvi·.;::; 
(I) 

Q) .0 
(/)~ n:, -C 

E g:) :)U.~ :::J I-'+- (.!) z 

a 

a 

CL 1 D 

2 S 

3D 

Checked By: 
Grant Miller 

es 
-;;; Cl) --c 
Q) :> Q) Ee (I) ;::R 

... .c ... .c :> ... 0 g, (I) ~Cu (I) u e,:::J ... :::J-;:; 
> ·'= e,O ?iii 0 :::J .'= _ .... .;~ ::E 0 -- Cl ,._c co O (0 () Cl) ·-=~ 
(I)~ 

<(~ Q) O+-' U "-: >lil Cl ~§ Cl 
0 ct: u 
C ·'= 0~ u 

3 
4 

7/ 12 1.0 95 22 815 
(0,0] 

2 13/18 2.0 820 
2 (0.0) 
7 

3 12/12 3 .5 90 32 830 
5 (0.0) 

Note: This boring log is based on field classffication and visual soil description and is funher modified to include results of laboratory 
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface 
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a 
simplffication of the actual conditions encountered. lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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= The Eartb Technology · 
._ CorporatJOn 

Project Name: Metro Rail: San Fernando Valley East-West Segment 
Project Number: 93-4955 Boring Number: LPE- 3 Sheet 2 of 3 

5 

30 

5 

0 

5 

Description 

LAY; light gray, moist, sti , medium 
plasticity, with fine-grained sand 
massive to crudely layered, mottled, 
carbonaceous 

increasing medium-grained sand, presence 
of caliche stringers, calcareous 

DY LAY; light gray, moist, very sti , 
low to medium plasticity, fine-grained 
sand, massive, mottled, carbonaceous 

wet, medium plasticity 

pale brown, moist to wet 

very pale brown, hard, medium plasticity, 
with fine-grained sand, massive 

very stiff, white stringers 

(/)·- C VlO u vi·.:; 
CJ)~ ro 
:JU.~ -

u 
ci_ 
o·­-c g::> 

(.'.) 

4 S 

5 D 

6 s 

7 D 

8 S 

9 D 

1 s 

6 
5 

Samples 
<1) ~ 

:5-;:; g, <1) 

.... C ·-E 
V) <1) = ·­

·- .... ' i::f--
0 Co 
~o u 

8 10/12 5.5 102 25 845 
19 (0.0) 

8 18/18 3.5 855 
13 (0.0) 
13 

11 6/12 3.5 99 26 905 
12 (0.0) 

5 18/18 4 .8 
6 [0.0) 920 

11 

30 6/12 6.0 106 24 939 
35 [0.0) 

9 18/18 4.5 950 
10 [0.0] 
12 

Note: This boring log is based on field clsssificstion end visual soil description and is funher modified to include results of laboratory 
classification rests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface 
conditions may differ at other locations and may change st this location with the passage of time. The data presented are a 
simplification of the actual conditions encountered. lithologic patterns are generalizations and necessarily imprecise. lithologic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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= The Eartb Technology 
-. Corporatt0n 

Project Name: Metro Rail : San Fernando Valley East-West Segment 

Project Number: 93-4955 Boring Number: LPE- 3 Sheet 3 of 3 

> 
..c- Cl 
15,.'a:i -§ Description 
Q)Q) 

Cl°=£ 
:.J 

5 

60 

LAY; very pale brown, moist, hard, 
medium plasticity, with fine-grained 
sand 

calcareous in patches 

very pale brown, very stiff, slightly 
calcareous 

5 ~ ..... "'" ....... S~I L~T~Y-S_A_N~D~; -ve_r_y_p_a_l_e_b_r_o_w_n_,_m_o_i_s-t,------+-S~M--,,---4 
medium dense, fine-grained , low 
plasticity silt, trace clay, massive, 
slightly calcareous 

70 • • silt content increases 

5 

Boring terminated at 71.5 feet. 
Groundwater measured on 10/08/93 at 

15.2 feet below surface. 

01 ... o·­- c 
~::, 

(.!) 

Samples 

10 18/ 18 4.5 1015 
19 [0.0 ] 
24 

27 
44 

5/12 4.6 96 28 1030 
(0.0] 

5 1050 
1 S 5 

8/18 3.6 
(0.0) 

16 

1 D 16 
30 

9/12 5.0 93 34 1100 
[0.0) 

4 18/18 3 .0 
1 S 10 [0.0) 

16 

1120 

Nore: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory 
classification tests, where available. This summary applies only at the location of this boring and ar the time of drilling. Subsurface 
conditions may differ at other locations and may change at this location with the passage of rime. The data presented are a 
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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> 
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North 

Not to Scale 
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Ill n..brrh Tw:11no10f1Y San Fernando Valley Segment 
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Location of 
Boring LPE-3 

Figure A-5A 
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Total Depth (D) 
Total Depth of Casing (01) 
Depth to Bottom of Well Screen (02) 
Depth to Top of Well Screen (03) 
Depth to Bottom of Top Seal (04) 
Depth to Top of Top Seal (05) 
Well Casing Diameter 
Well Screen Slot Size 
Filter Pack Sand Type 
Bentonite Seal Type 

Traffic Box 

PVC Slip Cap 

Cement/Bentonite Grout 

Schedule 80 PVC Flush Threaded Casing 

Bentonite Seal 

Schedule 80 PVC 
Flush-Threaded Screen 

Filter Pack Sand 

Threaded PVC End Cap 

Filter Pack Sand 

= 70.0 Feet 
= 53.0 Feet 
= 53.0 Feet 
= 28.0 Feet 
= 18.0 Feet 
= 14.0 Feet 
= 2.0 Inches 
= 0.01 Inch 
= #2/12 Monterey 
= 1/2 Inch Pellets 

Project No. 93-4955 
II!!!! ~ Earth T.chnotogy Geotechnlcal Investigation 
• Corporation East-West Segment 

Metro Red Line 

Piezometer Installation Schematic 
LPE-3 

11-93 Figure A-5B 



I 
I 
I 
I 
I 
I 
I 

' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

= The Eartb Technology 
-. Corporat10n 

Project Name: Metro Rail : San Fernando Valley East-West Segment 

Project Number: 93-4955 Boring Number: LPE- 4 Sheet 1 of 3 

Boring Location: Corbin/Topham Elevation and Datum(feet):760-MSL 

Health and Safety: Level D Date Started: 9 / 15/93 Date Finished: 9/15/93 

Drilling Equipment: Mayhew 1000 ota 
Depth (feet): 72•0 

Drilling Method: Mud Rotary 16 

th to 
ck(feet): ---

Water ~feet): 4 0(?) 

Boring Diameter: 5 inches Completion 
Information: 

Grouted to surface 

Hammer Information: 
SPT Hammer: 140-lb and 30-inch drop. 
Downhole Hammer: 300-lb and 18-inch drop. 

Logged By: 

> 
.r;- Cl 
........ 0 
e,<l> 0 
(l) (l) 

0~ £ 
::i 

5 

10 

15 

Description 

ravel (Railroad a last) 

CLAY; brown, moist, medium stiff, medium 
plasticity, with fine-grained sand, 
slightly calcareous 

; light yellowish 
brown, moist, medium stiff/ loose 

Fred Schilling 

C/Y<ii5 
u 
Cl.., 

.... 
(l) u (I)·.;; o·- ..0 (l) 

(/)~ (t) 
-C: 

E ~~ ~U-~ :::, f-.... <.:> z 

a 

al 

CL 1 D 

2 S 

3D 

Checked By: 
Grant Miller 

es 
-;;; rJ) --c 
<ll > <ll E c: (l) ;:R 

.... .s:::. ,._ .r::. > ,._ o 
gi(l) (l) (.l e,::J .... :::, -;:; ~CU > ·'= a.O ?"iii 0 :::, ,':: _,._ .... C: = E 0 -- Cl '-c .!!1 (l) a:i O (0 (.) rJ) ·;::i= 

<l) 1 ~.i.,: (l) 0 ""' u~ >~ 0 ~§ 0 
0 er: (.l 

E C 0~ u 

9 
9 

8/12 3.0 99 25 811 
(2.9] 

2 
1 
1 

13/18 3.0 
[3.01 

6 12/1 2 3.0 
7 [3.01 

823 

841 

Note: This b oring log is based on field classification and visual soil description and is further modified ro include results of laboratory 
classification rests, where available. This summary applies only sr the location of this boring and st the time of drilling. Subsurface 
conditions may differ at other locations and may change st this location with the passage of time. The data presented are a 
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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= t'.he Eartb Technology 
.., orporatJOn 

Project Name: Metro Rail: San Fernando Valley East-West Segment 
Project Number: 93-4955 Boring Number: LPE- 4 Sheet 2 of 3 

> (.) 
Samples 

Cl C/J"rii5 'o,.,_. "' >i --
(1)~ ..c- Q) E -c ....... 0 Description UCfl•~ o·- ... 

~ .... .c ... .c o.§ > r:::n<I) o.<ll (1) :5.= 0 (/)~ (0 -C .0 (1) C u (1) (,) ... 
~E (1) (1) ~::> 0 :::, C > ,,: c.o ?iii ..,c 

Cl~ ..c ::>U.52 E - o ·- 0 -- -0) ... c C/l (1) ~i= ... ..... (!) Cllu ~ (.) ~ <( .>< • -+J :::i :::, ~ (1) Oc z (1) .c >~ Cl ~o Cl 
0 c:: .s .s a:J u 

CLAY; grayish brown, moist, stiff, low to 5 18/18 3.0 
medium pla.sticity, with fine grained 4 s 6 [3.01 
sand, massive 8 

5 ANDY LAY; light olive brown, moist, L 5 D 7 12/12 2.9 100 26 925 
stiff, low plasticity, fine-grained sand, 8 [2.9) 
slightly calcareous 

30 low to medium plasticity, increasing sand 5 15/18 2.9 953 
content 6 S 6 [2.9] 

8 

5 10 8/12 2.9 98 25 1015 7 D 11 [2.9) 

0 pale yel low, massive, slightly calcareous 3 16/18 2.9 1059 
8 S 5 [2.9) 

6 

light r,ellowish brown, very stiff, infrequent 
ayers of clayey sand 7 6/12 2.9 103 24 1120 9D 21 [2.9] 

5 

fine- to medium-grained sand 5 18/18 2.9 1150 
1 s 8 [2.9] 

10 

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory 
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface 
conditions may differ at other locations and may change at this location wfth the passage of time. The data presented are a 
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts 
indicated represent the approximate boundary between subsurface material types snd the transition msy be gradual. 
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= The Eartb Technology 
._ Corporation 

Project Name: Metro Rail: San Fernando Valley East-West Segment 
Project Number: 93-4955 Boring Number: LPE- 4 Sheet 3 of 3 

5 

5 

70 

5 

Description 

ANDY SILT(· light yellowish brown, moist, 
very sti f, row plasticity! fine- to 
medium-grained sand, s ightly 
calcareous 

ANDY LAY; light yellowish brown, 
moist, very stiff, low to medium 
plasticity:, fine- to medium-grained 
sand, indistinct layering, slightly 
calcareous 

SANDY CLAY/CLAYEY SAND; light 
yellowish brown, moist, very 
stiff/medium dense, low to medium 
plasticity, fine-grained sand, massive 

SIL TY SAND;. light yellowish brownd moist, 
dense, 1ine- to medium-graine sand, 
low plasticity silt, massive 

• • 1 ' thick coarse-grained sand interval at 67' 

Boring terminated at 72.0 feet. 
Groundwater estimated at approximately 

40.0 feet below surface. 

CL/SC 

SM 

Samples 

14 [2.9] 

8 16/18 2.9 1242 
10 [2.9] 
18 

16 10/ 12 2.9 108 20 1307 
20 [2 .9] 

8 16/18 3.2 1325 
1 S 10 [3 .21 

1 D 

16 

20 
40 

8/ 12 3.2 108 201350 
[3.21 

8 14/18 3.2 1414 
1 S 16 [3.21 

24 

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory 
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface 
conditions may differ at other locations and may change at this location with the passage of time. The date presented ares 
simplification of the actual conditions encountered. Lithologic patterns are generalizations end necessarily imprecise. Lithologic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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= The Eartb Technology 
._ Corporation 

Project Name: Metro Rail: San Fernando Valley East-West Segment 

Project Number: 93-4955 Boring Number: LPE- 5 Sheet 1 of 4 

Boring Location: Tampa/Topham 

Health and Safety: Level D 

Drilling Equipment: Mayhew 1000 

Drilling Method: Mud Rotary 

Boring Diameter: 5 inches 

Hammer Information: 
SPT Hammer: 140-lb and 30-inch drop. 
Downhole Hammer: 400-lb and 18-inch drop. 

> 
.r=- Cl 
...... 0 
a.a.> -0 
Q.)Q.l 

o:= £ 
::; 

5 

10 

Description 

SIL TY SAND; brown, dry to moist, loose to 
medium dense, fine- to coarse-grained 
sand, little fine to coarse graver (up to 
1" in size) 

SANDY CLAY; brown! moist, medium stiff, 
low to medium p asticity fine- to 
coarse-grained sand, with gravel, 
infrequent layers of clayey sand 

low plasticity, fine-grained sand 

trace medium- to coarse-grained sand 

Elevation and Datum(feet):758-MSL 

Date Started: 9/15/93 Date Finished: 9/15/93 

ota 8 Depth (feet) : 80 • 

18 Water 1feet): 26(?) 

Completion 
Information: 

Grouted to surface 

Logged By: Checked By: 
V .R.Nadeswaran 

(/)·- C: 
u 
·o,.., CJ'JO 

uw;; o·-
Cl),!!:! ro - C: g=i :::>U.~ 

'+- (!) 

a 

CL 

.... 
Q.) 
.0 Q.) 

E 
::::, I-z 

1 D 

2 S 

3D 

.; 
II) 

... ..c :i: C: l) 

0::::, -~ 
- 0 (0 cou -, 

3 
3 

3 
3 
3 

4 
7 

0 
E 

Grant Miller 

es 
"' -,:, > II) E c: Q.)~ .... ..c > a,::, .... 0 

g,Q.) Q.) u .., ::::,-;:; 
> -~ a,O ?'iii -ci ,;~ ~-; 0 -- '-c: 
u"' 
Q.) 1 <{~ Q.) O+-' al->l6 Cl ~§ C: u 

-~ O!!l, u 

8/12 6.0 106 16 805 
[6.0] 

12/18 6.0 
(6.0] 

820 

9/ 12 6.0 104 22 827 
(6.0] 

Note: This boring log is based on field classification end visual soil description end is further modified to include results of laboratory 
classification tests, where available. This summery applies only st the location of this boring end et the time of drilling. Subsurface 
conditions may differ at other locations end may change et this location with the passage of time. The date presented ere a 
simplification of the actual conditions encountered. Lithologic patterns ere generalizations end necessarily imprecise. Litho/ogic contacts 
indicated represent the approximate boundary between subsurface materiel types end the transition may be gradual. 
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= The Eartb Technology 
.. Corporat10n 

Project Name: Metro Rail: San Fernando Valley East-West Segment 

Project Number: 93-4955 Boring Number: LPE- 5 Sheet 2 of 4 

5 

Description 

AY; yellowish brown, moist, medium 
stiff, medium plasticity, some 
fine-grained sand 

very stif!., increasing sand content, 
moaerately carcareous 

0➔~~ ..... A .. .....,,,..,,.,-.,....,r; ""'"'J""a--r-r--y-e:;r:o:-:-w~i s:.::h:--i:::-::--:ro:--:w-:-:-::n-, ---t-7"1"-1 

moist, very stiff, medium plasticity, 

5 

5 

fine-grained sand, slightly calcareous 

medium stiff, increasing sand content 

CLA YSTONE, white to graY. to orange 
brown, moist, very stiff, high 
plasticity with fine-grainea sand, 
highly ca(careous, intensely weathered 

gray to orange brown, moderately 
weathered 

reduced fine-grained sand content, white 
calcareous material 

4 S 2 
3 

Samples 

[6 .01 

5 D 12 11 /12 7.0 109 20 854 
15 [7 .01 

5 15/18 6.0 
6 S 9 [6.01 

11 

903 

7D 7 
8 

12/ 12 6.0 106 23 9 15 
[6.01 

8 18/ 18 6.0 
8 S 8 [6.01 

10 

940 

9D 8 11 / 12 6.0 91 31 958 
12 [6.01 

4 17/18 6 .0 
1 S 8 [6.01 

14 

1005 

Note: This boring log is besed on field classification and visual soil description and is further modified to include results of laboratory 
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface 
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a 
simplification of the actual conditions encountered. Llthologic patterns are generalizations and necessarily imprecise. Lithologic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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= The Eartb Technology 
.. Corporat10n 

Project Name: Metro Rail: San Fernando Valley East-West Segment 
Project Number: 93-4955 Boring Number: LPE- 5 Sheet 3 of 4 

> 
.c- Cl ..., .... 0 
a_(I) -0 
(I) (I) 

0~ £ 
:.J 

5 

0 

5 

Description 

Y NE; gray to orange rown, moist, 
very stiff to hard_1 hign plasticity, trace 
fine-grained sana, moderately 
weatnered 

indistinct banding and less fine-grained 
sand, slightry to moderately weathered 

,,...- C: 
"' V) 0 u (ll·.: 

Ui C'C C'C 

:::>u.~ -

0-l-=~c..,..L-:cA-:-Y::-.S ... T;:--:O""'N.:-::::-E,,-· -g-ra_y_t~o-o-ra_n_g_e __ b~r_o_w_n_,_m_o.,..is-=-t-, +---c~L:---1 
very stirf to hardt low to medium 

5 

plasticity, trace fine-grained sand, 
slightly to moderately weathered 

dark gray to brown, increased fine-grained 
sand content, slightly weathered 

.... 
(I) 
.0 (I) 

E 
::::, 1-z 

11 D 

Samples 
>i .... .: 
(I) u 
> C 
0~ 
(.) <I) 

(I) .: 

a: .£ 

OJ"#-
:i-;:- gi (I) 
.... c: ·- E 
V) (I) = -­·- .... ·.:: l­o C: 0 
~o u 

8 12/ 12 6.0 89 33 1017 
18 [6.01 

10 1/1 8 6.0 1035 
17 [6.01 
18 
12 18/18 6.0 1040 
17 [6.01 
18 

10 12/12 6.0 85 361055 
13 [6.01 

7 18/ 18 6.0 1120 
1 S 10 [6.01 

11 

1 D 17 12/ 12 6.0 87 35 1139 
31 [6.01 

7 15/ 18 6.0 
1 S 19 [6.01 

35 

1150 

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory 
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface 
conditions may differ at other locations and may change at this location with the passage of time. The data presented are 11 

simplification of the 11ctual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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= The Earth Technology 
... Corpora tJon 

Project Name: Metro Rail: San Fernando Valley East-West Segment 
Project Number: 93-4955 j Boring Number: LPE- 5 I Sheet 4 of 4 

> u 
Samples 

..c- Cl) (/')·- C (I) 

> "' - Q)'# ........ 0 Description 
C/1O Cll..,. ... ~ ... ., E" > a_Q,) UC/)·~ o·- Q) ~ .... ..c: 

Q,) i3 a.§ 5-.:: g'Q) 0 -C C u ~ .;: Q) Q,) ..c (J')~ ro ~::, .0 

~ _Q 5 .5 > C a.o .., C :=: E Q~ .... ::,u.~ E O ~ -m "-c U (/) Q,) 
'Ei= ~ - t:J :, ccu ~ u t <t t ::i:v..s ,_.., 

~ Q) ~ Oc Q z 0 a: 5 ;?; ~ Q ~o .s u 
- CLAYSTONE; very dark gray, moist, hard, - CL l m(?) 18 D 50 5/9 8.8 101 16 1215 -

\ 
low plasticitJ, fine-grained sand, 50/3" [8 .01 - -

- unweathere or fresh 
- Boring terminated at 80.8 feet. -
- Groundwater estimated at approximately 26-
- feet below surface. -
- -
- -
- -

85 - -
- -
- -
- -
- -
- -
- -
- -
- -
- -

~0- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

95- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

00- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

05- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory 
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface 
conditions may differ et other locations end may change at this location with the passage of time. The data presented are a 
simplification of the ectual conditions encountered. Lithologic petterns arB generalizations and nBCesserily imprBCise. Lithologic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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• 
-40 ' I 

T 
~,., 

0 
~ 

E 
C 
I- (i Of R/ R Trock 

Topham st. 

North 

Not to Scale 
Projec1 No.: 93-4955 

l!!!!!!I n.. - r«11tt01ogy San Fernando Valley Segment 
• c~on Metro Red line 

11-93 

Location of 
Boring LPE-5 

F,gure A-7 
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= The Earth Technology 
-. Corpora tJon 

Project Name: Metro Rail: San Fernando Valley East-West Segment 

Project Number: 93-4955 Boring Number: LPE- 6 Sheet_1 of 4 

Boring Location: Reseda/Topham Elevation and Datum(feet) :748-MSL 

Health and Safety: Level D Date Started : 9/16/93 Date Finished: 9/16/93 

Drilling Equipment: Mayhew 1000 
to 

ck (feet): ---

Drilling Method: Mud Rotary Water ~feet) : 40(?) 

Boring Diameter: 5 inches Completion 
Information: 

Grouted to surface 

Hammer Information: Logged By: 
SPT Hammer: 140-lb and 30-inch drop. 
Downhole Hammer: 300-lb and 18-inch drop. Fred Schilling 

> 
.i=- Cl 
...... 0 
Q_Q) -0 
Q) Q) 

a:: £ 
:.J 

5 

Description 

SANDY CLAY; greenish gray moist, 
medium stfff, medium plasticity, fine­
to coarse-grained sand, with gravel (up 
to 1 " in size) 

CL 

10--,'C~'+--,....-.......-...... .,-,,e-r,t"T-..c---,---r;,--..,..,.-,-~y-m--or,s~t-,-+--,,..,...---; 
, , I, low 

plasticity 

... 
] Q) 

E 
:, 
z 

a 

a 

1 D 

2S 

30 

Checked By: 
Grant Miller 

es 
V, 

> 4) ... ..c. 
Q) (.) 

> -~ 
0 -­u V, 

Q) 1 
a: (.) 

:§ 

Q)~ ... 0 .... 
::,-;=- c' Q) 

t,c: :::E 
,_ Q) ·-·-
0.., '-I-
~§Cl 

u 

5 9/ 12 6.0 102 17 745 
6 [6.01 

6 10/ 18 759 
4 (6.01 
3 

6 12/ 12 6.0 96 24 820 
10 [6.01 

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory 
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface 
conditions may differ at other locations end may change at this location with the passage of time. The data presented are a 
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necesurily imprecise. Litflologic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 



J 

' I 
I 
-I 
I 
I 
I 

~ 
I 
I 
I 
I 

11 

I 
I 
I 

' I 
I 

c The Eartb Technology 
lliiii Corporation 

Project Name: Metro Rail: San Fernando Valley East-West Segment 

Project Number: 93-4955 Boring Number: LPE- 6 Sheet 2 of 4 

30 

5 

0 

5 

Description 

LAY ; light yellowish rown, 
slightly moist, loose, fine- to 
mediµr:r,-grained_, low to medium 
plast1c1ty, m ass1ve 

I ; 19 t 
yellowish brown, moist, very stiff, 
medium plasticity, fine- to 
medium-grained sand 

. < SANO/S_IL TY SAND;. light yello~ish brqwn_. 
•. moist, dense, nne- to med1um-grainea, 

. some non-plastic silt, massive, some 
.· > coarse-grained sand 
• • [rig chatter at 34' 1 

• !> ·: 
-·~ . 

· O', :: 
: ·: ·(! 
-~·-· . 

. •,:, . 

CLAYEY SAND; light olive brown, moist, 
medium dense, fine- to 
medium-grained, medium plasticity, 
trace coarse-grained sand, gravelly 
intervals 

light olive brown mottled with gray 

light yellowish brown, massive, slightly 
calcareous 

SP/SM 

SC 

4 S 4 
5 

Samples 

5 D 9 11 /12 6 .0 92 31 837 
1 7 [6.01 

8 10/18 6 .0 
6 S 12 [6.01 

14 

7 D 

8 S 

21 
40 

23 
24 
27 

9/12 6.0 111 11 
[6 .01 

9 /18 7.0 
[6.01 

849 

9D 20 
26 

6/.12 6.0 116 16 929 

1 S 
7 
12 
14 

[4.01 

18/18 6.0 
[5.01 

940 

11 D 14 11 / 12 6.0 108 21 1005 
20 (6.01 

8 18/ 18 6 .0 
1 S 12 [6.01 

14 

Note: This boring log is based on field cl1JSsific11tion end visual soil description end is funher modified to include results of laboratory 
classification tests, where 11v11il11ble. This summary applies only at the location of this boring and et the time of drilling. Subsurface 
conditions may diffar at other locations and may changa at this location with the passage of time. The deta presented are a 
simplification of the actual conditions encountared. Litho/ogic patterns are generalizations and necessarily imprecise. Lithologic con tacts 
indicated represent the approximate boundary between subsurface materiel types end the transition may be gradual. 
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= [;he Earth Technology 
-. orporatJOn 

Project Name: Metro Rail: San Fernando Valley East-West Segment 

Project Number : 93-4955 Boring Number: LPE- 6 Sheet 3 of 4 

> u 
Samples 

U)"(ij § >~ --
.c:- Cl "oi_ "' E-o OJ "cf:. Cll ...... 0 Description u (I)·;; o-- ~ ... .t::. ... .t: o.§ > ... - ClQJ 
o.OJ 0 en ro ro - C:: C '-' (I) u ... ::::,+- fE Cl) Q) ~:::> 0 :IC i; ~ 

o.o ?iii ..,c:: 
Cl~ .c: :::>u.~ - o·- -en '-c:: (/) Cl) 

=-E i-= -'= - <., wu~ U Cll ~...: Cl) ·cc 
_J Cl) .t: >~ 0 ~o 0 

0 a: -~ .s co u 
NOY LA • light brown, moist, very 

stiff, medium plasticity, fine- to 
medium-grained sand, massive, slightly 16 12/1 2 1045 
calcareous 28 

SANDY CLAY /CLAYEY SAND; light brown, Cl/SC 1 5 6/12 108 20 1133 
moist, very_ stiff/medium dense, low 20 
plasticity, fine- to medium-grained 
sand 

5 8 18/ 18 6.0 1155 
24 (6.01 

50/4" 

[rig chatter from 5 7-60 feet] 

0 SC/GC CLAYEY SANO/CLAYEY GRAVEL; olive 70 3/6 6 .0 111 15 1215 
brown, moist, very dense, fine- to [6.01 
coarse-grained, gravel (up to 1 " in 
size), low plastic1t¥ clay, 
non-calcareous, in requent layers of 
sandy clay 

5 14 18/18 6.0 1230 
LA ; rown, moist, dense, 1 s 20 [6.01 

fine-to medium-grained, medium 22 
plasticity clay, trace coarse-grained 
sand, slightly carbonaceous 

0 
CLAY; very pale brown to brownhmoist, CL 1 D 20 8/12 6.0 102 25 1245 

hard, medium plasticity, wit fine- to 40 [6.01 
medium-grained sand, porous, slightly 
carbonaceous, vague stratification 

5 light reddish brown, very stiff, some 7 17/18 6 .0 1315 
fine-grained sand, massive 1 s 12 [6.01 

14 

Note: This boring Jog is based on field classification and visual soil description and is funher modified to include results of laboratory 
classification tests, where 11v11il11ble. This summary applies only at the location of this boring and at the time of drilling. Subsurface 
conditions may differ et other locations and may change et this location with the passege of time. The data presented are a 
simplification of the actual conditions encountered. Lithologic patterns are generalizations end necessarily imprecise. Lithologic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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C The Eartb Technology 
-. Corpora t1on 

Project Name: Metro Rail: San Fernando Valley East-West Segment 

Project Number: 93-4955 I Boring Number: LPE- 6 I Sheet 4 of 4 

> .S1 
Samples 

Ol (/)·- C 
., 

>~ - Q) cfi .r::- (/) 0 ~ E-c -- 0 Description 
... 

~-i > 
a,Q) uv,·~ Q) -.<: a.§ ... - Cl Q) 

0 (/) (ll <ti -C 

~ 
C u Q) u ~t :,- ~E Q)Q) ~::, J:l 0 :, C > s a.o .., C 

o:t:. .c -u E -ci (/) Q) .... ::,u,_ - o ·- O,;; :'.:l~.f ~i= 
:.J - (!) :, CCu~ (.) ., <l:~ ·--

f-- Oc z Q) .<: > ~ Cl ~o Cl 
0 a: .s C aaJ u 

=~ 
SANDY CLAY; light (.ellowish brown, - CL Qal 2C D 18 8/ 12 105 21 135~ 

moist, very stif , medium plasticity, 30 

- 1 fine-arained sand indistinct laverina -
- Boring terminated at 81 .0 feet. -
- Groundwater estimated at approximately 40-
- feet below surface. -

--
-- --

B5- -
--
--
--
--
--
--
--
--

- -
90- -

--
--
--

- -
- -

--
- -
- -
- -

95- -
--

- -
- -
- -
- -
- -

--
- -
- -

00- -
- -

--
- -
- -
- -
- -

--
- -
- -

05- -
-

- -
--
--

- -
- -
- -
- -
- -

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory 
classification tests, where available. This summary applies only at tha location of this boring and at the time of drilling. Subsurface 
conditions may differ at other locations and may change at this location wnh the pasStJge of time. The data presented s,e a 
simplification of the actual condnions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts 
indicated represent the approximate boundary between subsurface material types and the transnion may be gradual. 
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,:, 
> 

CD 

0 
-0 
II) 
ell 
II) 

a:: 

a 
-0 ., 
en ., 

a:: 

Topham st. 

Oxnard st. 

North 

Not to Scale 
Project No.: 93-4955 

E nw !a,tt, r~ San Fernando Valley Segment 
eOtJ)Ot8llo,t Metro Red Line 

11-93 

Location of 
Boring LPE-6 

Figure A-8 
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= The Eartt, Technology 
.. Corpora tJOn 

Project Name: Metro Rail: San Fernando Valley East-West Segment 

Project Number: 93-4955 Boring Number: LPE- 7 Sheet 1 of 4 

Boring Location: Oxnard/White Oak Elevation and Datum(feet):729-MSL 

Health and Safety: Level D Date Started: 9/22/93 Date Finished: 9 /22/93 

Drilling Equipment: Mayhew 1000 ota 0 Depth (feet): 81 • 
to 

ck(feet) : ---

Drilling Method : Mud Rotary 16 to 8 Water (feet) : 3 •5 

Boring Diameter: 5 inches Completion 
Information: 

Monitoring well installed 

Hammer Information: Logged By: 
SPT Hammer: 140-lb and 30-inch drop. 
Downhole Hammer: 400-lb and 18-inch drop. Hossain Rashidi 

5 

Description 

; 119 t rown, ry, so t to medium st, , 
non-plastic, trace coarse-grained sand, 
trace fine gravel 

SANDY CLAY; dark yellowish brown, dry to 
moist, medium stiff, medium plasticity, 
fine- to medium-grained sand, trace 
coarse-grained sand, infrequent layers 
of fine- to coarse-grained sand(SP) 

ur;;;;§ 
uw;; 
(/) n:, ca 
::>u.S:1 .... 

CL 

10--ff:ff-Hh,,.-..-.-,--,---r--,r-~.....-..----....--::-~..---+--,..,....---1 ; ar ye owIs rown, moist, stI , 

15 

low plasticity, with fine-grained sand, 
slightly calcareous 

medium plasticity, with fine- to 
coarse-grained sand, trace gravel 

u ·o,.... ... 
Q) o·- .D Q) 

-c: 
E ~::> :::, I-(!) z 

a 

a 

1 D 

2S 

30 

Checked By: 

iii 
ID 

~ ... -5 
C: C: 0 :::, __ 

- o<O 
COu ~ 

5 
4 

5 
7 
6 

4 
4 

0 
.s 

Grant Miller 
es 

(J) -,:, >- ID E c: ~~ ... ~ >- gi Q) Q) u a.::J .... :::, -.:-
> -~ a.o ?in _ ... .., C :E 0 --- C) '-c .!!? Q) u (J) <~ Q) 0 ... c5t-Q) ~ >~ a ~§ a: u 
~ 0~ u 

7/1 2 4 .0 102 14 720 
[4.01 

7/18 736 

5/ 12 6.0 103 17 750 
[4.01 

Note: This boring log is basttd on field clessification and visual soil description and is furthtN modifittd to include results of laboratory 
classification tests, where available. This summery applies only at the location of this boring and at the time of drilling. Subsurface 
conditions may differ at other locations and may change at this location with the passage of time. The d11t11 presented are a 
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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= The Eartb Technology 
-. Corporation 

Project Name: Metro Rail: San Fernando Valley East-West Segment 
Project Number: 93-4955 Boring Number: LPE- 7 Sheet 2 of 4 

> 
.i::- C) 
........ 0 
Cl.Cl) -0 
11.l Q) 

o:=. £ 
~ 

Description 

AN / IL A ; dark grayish brown, 
moist, medium dense, fine- to 
medium-grained sand, some low 
plasticity silt, trace coarse-grained 
sand 

5 -+.,-rl-,,i,+,....,----.ACTT,-, r-b-ro_w_n_,_m_o~i-st:-,-m-e-d,,.i_u_m:--s-:-ti'TT",-m-e-dT'1_u_m---ir--..,..,.---1 
plasticity, with medium- to 
coarse-grained sand, trace gravel (up 
to 1 " in size) 

O ---1":~+-,,..-r-n......,r-:oi-.-.'""'-; -,--a-rr-y-e-;;l .-o_w_1--=s;:---;b.:-r---:o:-w-n-w-:--,-:itr---+----,..'7""""--t 
red spots, moist, medium dense, fine­
to medium-grained, low plasticity, 
some rounaed to subangular fine 
gravel 

I 

5 
CLAYEY GRAVEL; dark yellowish brown, GC 

moist, medium dense, medium- to 
coarse-grained, with low plasticit~ 
clay some fine- to coarse-graine 
sand/' rounded to subangular gravel (up 
to 3 4" in size) 

0 ; rown, moist, ense, Ine-
to coarse-grained, low plasticity, som 
angular fine gravel (up to 1 /4" m size) 

5 ~~~.in'""'TTC>'<T"''TTr-.,..-----.--:-------::-rrr----t---,,.,--; ; o Ive1 moist, very stI , 
medium plasticity, fine- to 
coarse-grained sand, trace rounded to 
subangular gravel 

Samples 

>-
~ 
""c: 

Q) 

Cl 

4 S 12 [4.0J 

5 0 

65 

70 

8 s 

90 

16 

4 
6 

6 
8 
8 

10 
11 

8 
16 
22 

9/ 12 5.0 106 22 812 
[4.01 

7/ 18 7.0 
[4.01 

5/12 5.0 
[4.01 

12/18 6.0 
(5.0] 

820 

122 13 833 

850 

12 10/ 12 7.0 112 18 902 
16 (5.0] 

Note: This boring log is based on field classification end visual soil description end is further modified to include results of /11borarory 
cl11ssiflc11tion rests, where 11v11il11ble. This summery applies only at the locetion of this boring end et the time of drilling. Subsurface 
conditions may diff11r et other locations end may change at this location with the passage of time. The date presented ere 11 
simplification of the 11ctu11I conditions encountered. Lithologic patterns ere gener11/iz11tions end necessarily imprecise. Lithologic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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= [;he Eartb Technology 
._ orpora t1on 

Project Name: Metro Rail: San Fernando Valley East-West Segment 
Project Number: 93-4955 Boring Number: LPE- 7 Sheet 3 of 4 

> .S! 
Samples 

Cl C/)°cii5 -- Q)# .r::.- ci- E" ....... 0 Description u(l)·z o·- o.§ > .... - C>Q) a.a> 0 -C::: .... ::, .... 
Q) Q) (/)~ It! g::> o.o ?iii .... C: ~E a::=. .r::. ::>u.S! -c;, '-c::: (I) Q) .., '=~ :.J - (.!) <(.>O: Q) 

,_.,. 
0 C: >~ a ~o a 

CD u 
A ; dar yel owish brown, moist, 

very dense, fine- to medium-grained, 
lowcflastic1ty, trace coarse-grained 
san 

dark brown, dense, increasing 11 D 14 10/12 7.5 
coarse-grained sand content with som 20 [5.51 
fine gravel (up to 1 /2" in size) 

0 

5 0 GRAVEL/SILTY GRAVEL; dark brown, GP/GM 25 5/12 9.0 
moist, fine- to coarse-~rained, rounded 1 s 50 [6.01 

0 to subangular (up to 1 2" in sizeL 
0 some low plastic ity silt 

0 

0 

0 0 

no recovery except for a few pieces of D 17 0/12 
0 gravel in the shoe 25 
0 

0 

0 

0 

5 SANDY CLAY; dark yellowish brown CL 8 12/18 10 1006 
moist, hard, mei:lium plasticity, fine- to 1 s 15 [7.01 
coarse-grained sand, some flat 20 
gravel-sized clasts derived from the 
siliceous modelo formation, infrequent 
layers of clayey sand (SC) 

0 CLAYEY GRAVEL; dark yellowish brown, C 1 D 6 5/12 10 98 26 1015 
moist, medium- to coarse-grained, low 8 [7.01 
plasticity, some fine- to coarse-grained 
sand 

5 ; rown, moist, very stI , ow 6 18/18 1026 
plasticity, with fine-grained sand, trace 1 s 8 
gravel, layers of sanely clay 11 

Note: This boring log is based on fmld classification and visual soil description end is further modified to include results of laboratory 
clusffic11tion rests, where 11v11il11ble. This summary applies only at the location of this boring end at the time of drilling. Subsurface 
conditions may differ at other locations and may change et this location with the passage of time. The d11t11 presented are 11 
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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= The Eartf) Technology 
-. Corporation 

Project Name: Metro Rail: San Fernando Valley East-West Segment 
Project Number: 93-4955 ] Boring Number: LPE- 7 I Sheet 4 of 4 

> 
Samples 

u,-iii§ 
u ., 

> "' .r::.~ C) ·oi... E=o 

~

QJ"#. -- 0 Description ... ell ... ., 
C) QJ a.OJ uw~ o·- QJ ~ - .i:::. (I)£ a.§ > .... -

0 Cl')!!!. re, -c .0 (I) C: CJ ~ Ee i E QJ Q) g::, 0::, C: > C: a.o o:=. .r::. ::,u.~ E a - o ·- 0' - m '-c: (/) QJ 
~i= - ..... (.!) ~ a:iu ~ u ~ <! -"' b QJ.;;; ·o c :.:; ::, 

z QJ .c > ~ Cl ~ o Cl 0 a: 5 .s (""\ al u 
-~V:-·.· CLAYEY SAND; dark yellowish brow n, - SC Qal H D lU l 'l./ 1 2 15 11 3 18 111 5 

moist, medium dense medium- to 11 [ 11 l - . . 

I 
coarse-grained, low plasticity, with -
aravel -

Boring terminated at 81 .0 feet. -
- Groundwater measured on 1 0 /08 /93 at -
- 38.5 feet below surface. -
- -

-
85- -

-
- -
- -
- -
- -
- -
- -
- -
- -

90- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

95- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

00- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

05- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

Note: This boring log is based on held classificat,on and visual soil description and 1s further modified to include results of laboratory 
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface 
conditions may differ at other locations and may change at this location with the pe:ssage of time. The data presented are a 
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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a.> 
> 

<! 

£. OF R/R Troe',: 

J_ 
14 ' 

Oxnard St. 

North 

Not to Scale 
Project No.: 93-4955 

E Tile,_ r.c11n01or, San Femando Valley Segment 
c--,.,,, Metro Red line 

11-93 

Location of 
Boring LPE-7 
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Traffic Box 

PVC Slip Cap 

C") 

Cl 

'<f° LO 
Cl Cl ,'M---- CemenVBentonite Grout 

Cl 

N 
Q 
od ... 
Q 

Schedule 80 PVC Flush Threaded Casing 

Bentonite Seal 

Schedule 80 PVC 
Flush-Threaded Screen 

Filter Pack Sand 

~"4----- Threaded PVC End Cap 

Total Depth (D) 
Total Depth of Casing (D1) 
Depth to Bottom of Well Screen (D2) 
Depth to Top of Well Screen (D3) 
Depth to Bottom of Top Seal (04) 
Depth to Top of Top Seal (D5) 
Well Casing Diameter 
Well Screen Slot Size 
Filter Pack Sand Type 
Bentonite Seal Type 

Filter Pack Sand 

= 79.5 Feet 
= 60.3 Feet 
= 60.3 Feet 
= 20.3 Feet 
= 19.0 Feet 
= 16.0 Feet 
= 2.0 Inches 
= 0.01 Inch 
= #2/12 Monterey 
= 1/2 Inch Pellets 

Project No. 93-4955 
m TM EMtll TKllno/Of11 Geotechnlcal Investigation 
l!!iiil co,por•llon East-West Segment 

Metro Red Line 

Piezometer Installation Schematic 
LPE-7 

11-93 Figure A-98 



I 
I 

' 
' I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

~ 
I 
11 

I 
I 

= The Eartb Technology 
.. Corpora tJon 

Project Name: Metro Rail: San Fernando Valley East-West Segment 

Project Number: 93-4955 Boring Number: LPE- 8 Sheet 1 of 4 

Boring Location: Victory/Balboa 

Health and Safety: Level D 

Drilling Equipment: Mayhew 1000 

Drilling Method: Mud Rotary 

Boring Diameter: 5 inches 

Hammer Information: 
SPT Hammer: 140-lb and 30-inch drop. 
Downhole Hammer: 400-lb and 18-inch drop. 

> 
C, .c-...... 0 

0,C1> 0 Description C1JC1> 
o:=. .c .... 

:.::i 

; light_yel ow1sh 
, to mo,st, 

edium stiff, fine-grained sand, 
ticity, trace fine gravel 

.. 

Elevation and Datum(feet):723-MSL 

Date Started: 9/16/93 Date Finished: 9 /16/93 

ota 
Depth (feet) : 86•0 to 

ck(feet): ---

20 Water 1feet) : 33(?) 

Completion 
Information: 

Logged By: 

Grouted to surface 

Checked By: 
V .R.Nadeswaran Grant Miller 

es 
cii "' -.::, 

urln§ .!:! m >m E c: Q)~ ... 
~ C1J ... .&:. .... .&:. o.::i > .... 0 

Ulll';; C1J ~ C: u C1J u 
~ ::, -;:; 

Cl) mm -C: ..0 o ::i .S > .s Q.O 

-~~ g:::, E 0 --

_ .... 
'-c: 

:::>u.!:! - 0(0 (.) "' C, 
::, I- ccu -, Cl) i c:t:~ Cl) 0 .... - (!) z >g 0 ~§ 0 a: u 

E .S Oe:!, u 
a 

g,C1> 

:§.§ 
c51-

5 SAND; yellowish brown, dry, loose, fine- to SP 1 D 3 9/ 12 5.0 88 6 730 
medium-grained, trace sub rounded 4 (5.01 

10 

15 

coarse-grained sand, trace silt 

SANDY CLAY; dark yellowish brown, 
moist, soft to medium stiff, low 
plasticity, fine- to coarse-grained sand 

dark yellowish brown, increasing sand 
content, trace caliche development, 
moderately calcareous 

CL 
2 S 

30 

2 
2 
2 

3 
3 

10/18 7.0 
(7.0] 

748 

9/12 7.0 102 13 755 
[7.01 

Note: This boring log is besed on field classification and visual soil description and is funher modified to include results of laboratory 
classification tests, where available. This summary applies only st the location of this boring and at the time of drilling. Subsurface 
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a 
simplification of the actual conditions encountered. Lithologic patterns are generelizstions and necesS11rily imprecise. Lithologic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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= The Eartb Technology 
._ Corpora t1on 

Project Name: Metro Rail: San Fernando Valley East-West Segment 
Project Number: 93-4955 Boring Number: LPE- 8 Sheet 2 of 4 

>­
.c- Cl 
........ 0 
c.<U -0 
(I) (I) 

o:t: £ 
~ 

5 

0 

5 

Description 

ANDY LAY; dark ye lowish brown, 
moist, stiff, low plasticity, fine- to 
medium-grained sand, slightly 
calcareous 

increasing sand content, infrequent thin 
layers of fine sand (SP) 

SILTY SAND; light yellowish brown, moist, 
medium dense, fine- to 
medium-grained, non-plastic silt, trace 
coarse-grained sand 

wet, increasing sand content, with coarse 
gravel (up to 1.5" in size) 

SANDY CLAY; strong brown, moist, stiff, 

0 
. high plasticity, fine- to coarse-grained 
•. sand 

5 

• • SIL TY SAND; dark yellowish brown, wet, 
medium dense, fine- to 
medium-grained sand, low plasticity, 
trace coarse-grained sand, slightly 
calcareous, infrequent layers of fine 
sand (SP) 

strong brown with light gray to yellowish 
brown 

SM 

CH 

SM 

4 S 

5 D 

6 S 
7 

8D 

11 D 

5 
5 

5 
6 

5 
9 
13 

11 
9 

Samples 

[7.01 

(I)~ 

5;; g> a, 
.... C ·-E 
Cl) (I) = ·­

·-- 'i:J-
0 C 0 

:E 0 u 

11 / 12 7.0 90 20 81 6 
[7 .01 

10/ 18 7.0 
[7.01 

829 

8/12 7.0 101 22 839 
[7.01 

4 11 /18 8.0 85 
7 [8.01 
8 

11 12/ 12 8.0 87 34 91 
13 [8.01 

Nore: This boring log is based on field classification and visual soil description and is funher modified to include results of laboratory 
classification resrs, where available. This summt1ry applies only ar the location of rhis boring and at the time of drilling. Subsurface 
conditions may differ st orher locations and may change ar this location with the passage of time. The dara presented are a 
simplification of the actual conditions encountered. lithologic patterns are generalizations and necessarily imprecise. lithologic conracrs 
indicated represent the approximate boundary between subsurface material types and rhe transition may be gradual. 
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= The Earth Technology 
.., Corporation 

Project Name: Metro Rail: San Fernando Valley East-West Segment 
Project Number: 93-4955 Boring Number: LPE- 8 Sheet 3 of 4 

> 
.c- Cl 
... - ..Q 
a_(I) 0 
Q) Q) 

Cl~£ 
:.::::i 

Description 

Y; orange brown, wet, medium stI to 
stiff, high plasticity, trace fine sand 

s--....... ~~-,--,--__,.,---~-~.,........,,--------+-~~---i 
CLAY; pale olive to yellowish brown, wet, CL 

medium stiff, medium plasticity, trace 
fine-grained sand, appears to be 
horizontally stratified 

o-...... --s--=A--=N..,.,D=-,-. l,.,..ig""'h_t_y_e--=l.,....lo-w""'i,....s.,....h....,.b-r-ow_n_w----,-it-:-h-----...,S=P:--, 
intermittent orange brown, wet, very 
dense, medium- to coarse-grained 
sand, some non-plastic silt, trace 
gravel, weak cementation 

5 increasing amount of subangular to 
subrounded coarse-grained sand, some 
s~bangular fine gravel (up to 1 /2" in 
size) 

.. 

[strong rig chatter at 69', fine gravel in 
cuttIn s 

0 
SIL TY SAND; dark olive brown, wet, SM 

medium dense, fine1,rained sand, trac 
.. . fine gravel gup to 1 / ' in size), well 

cemented, ighly calcareous 

5 fine- to medium-grained, trace ... 
coarse-grained sand, slightly 
calcareous 

t gray 
CL/CH I , I high 

plastici y, with fine-grained sand 

1 D 

1 S 

1 D 

Samples 
Q) '#. 
5.:::- g'w 
... C ·- E 
IJ) Q) = -­·- - ·.::::1-
0 c 0 ~o u 

4 12/ 12 8.0 80 401 005 
5 [8.01 

14 14/18 15 1025 
26 [15) 
28 

17 
25 

7/12 8 .0 122 11 1045 
[8.01 

6 15/ 18 8 .0 1105 
1 S 9 [8.01 

12 

20 9/12 8 .0 121 16 1125 
26 [8.01 

7 7/12 8 .0 107 22 1135 
8 [8 .01 

Note: This boring log is based on field classification and visual soil description and is funher modified to include results of laboratory 
classification tests, where available. This summt1ry epplies only at the location of this boring and at the time of drilling. Svbsurface 
conditions may differ at other locations and may change at this location with the passage of time. The data presented t1re a 
simplification of the actual conditions encountered. Lithologic pattems are generalizations and necessarily imprecise. Lithologic contacts 
indiceted represent the approximate boundary between subsurface material types and the transition may be gradual. 
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= The Eartb Technology 
-. Corpora lion 

Project Name: Metro Rail: San Fernando Valley East-West Segment 
Project Number: 93-4955 Boring Number: LPE- 8 Sheet 4 of 4 

5 

0 

5 

1 0 

1 5 

Description 

A ; dark yellowish brown with light gray 
mottling, moist, stiff, medium to high 
plasticity, with fine-grained sand 

increasing amount of fine-grained sand 

onng terminate at . eet . 
Groundwater estimated at approximately 33 

feet below surface. 

2 D 

Samples 

9 
16 

8 /1 2 8.0 99 26 1210 
[8.01 

Note: This boring log is bastld on field classification and visual soil description and is further modifitld to include results of laboratory 
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface 
condftions may differ at other locations and may change at this location wfth the passage of time. The data presented are 11 
:simplification of the actual conditions encountertld. Uthologic patterns are generalizations and necessarily imprecise. lithologic contacts 
indicattld represent the approximate boundary between subsurface material typas and the transition may be gradual. 
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CD 
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1, 
I 
I 
11 

' 1 

Victory Blvd. 

~----371'-------i 

L} 
North 

Not to Scale 
PIOject No.: 93·4955 Ii r,,. &,tt, r.c11n°'Of1Y San Femando Valley Segment 

Co,po,a,Jon Metro Red line 

11-93 

location of 
Boring LPE-8 

Figure A-I0 
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= The Eartb Technology 
._ Corporation 

Project Name: Metro Rail: San Fernando Valley East-West Segment 

Project Number: 93-4955 Boring Number: LPE- 9 Sheet_1 of 4 

Boring Location: Victory/Woodley 

Health and Safety: Level D 

Drilling Equipment: Mayhew 1000 

Drilling Method: Mud Rotary 

Boring Diameter: 5 inches 

Hammer Information: 
SPT Hammer: 140-lb and 30-inch drop. 
Downhole Hammer: 400-lb and 18-inch drop. 

5 

10 

15 

Description 

; very pa e ry, so t to me 
stiff, non-plastic, some rounded gravel 

SANDY CLAY· dark brown, moist, medium 
stiff.1 medium plasticity, fine-grained 
sana 

brown, medium stiff to stiff, highly 
calcareous 

dark yellowish brown 

Elevation and Datum(feet):717-MSL 

Date Started: 9/21/93 Date Finished : 9 /21 /93 

ota 
Depth (feet): 86•0 to 

ck(feet) : ---

17 Water 1feet): 46 •9 

Completion 
Information: 

Monitoring well installed 

Logged By: 
Hossain Rashidi 

(J'J· - C: 
u 

lllO -~ ... 
Cl) 

Uw;: .0 Cl) 

(J'J IO 10 -c: 
E :::::>u.~ 2:::::> ::, - (!> z 

a 

a 

CL 1 D 

2 S 

30 

Checked By: 

cii 
Q) 

~
.., .c 
C: u 

0 ::, .S: 
- o<D 
al u-, 

3 
3 

3 
3 
4 

4 
4 

0 
E 

Grant Miller 

es 
"' --o >Ill Ee Q) ::,R ... .c > ... 0 g, Q) Cl) u c.=> 

~ ::,";:" 
~~ c.O _ ... 

_;; ~ = E u"' 
C) ... c: 

·.:::~ 
Cl) 1 <(~ Q) 0.., 

>l6 a ~§ a a: u 
§ 0~ u 

8/12 8 .0 100 19 727 
[8 .01 

10/18 8.0 
[8.01 

738 

10/12 8.0 101 25 745 
(8.01 

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory 
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface 
conditions may differ at other locations end may change at this location with the pasS11ge of time. The data presented are e 
simplification of the 11ctual conditions encountered. Litho/ogic patterns are gMeralizations and necessarily imprecise. lithologic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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= The Eartb Technology 
-. Corporation 

Project Name: Metro Rail: San Fernando Valley East-West Segment 

Project Number: 93-4955 Boring Number: LPE- 9 Sheet 2 of 4 

Description 

DY LAY; dark brown, moist, very 
stiff, low plasticity, fine-grained sand 

S --ff~hr.L---,A.-.Y,..,,.,,,-r-,,,,:-r-rno.,/~......-T?.ATTi.....----; 'd-ar-.-k------t7<7"'CTl"'lrI1 
yellowish brown, moist, loose, 
fine-grained sand, very low plasticity 
clay and silt 

0 light gray, medium dense, trace gravel 

5 ....µ....>::<4-:S,...A,....,N~D,....;_d..,..a_r..,...k_g_r_a_y_,_m_o..,..is_t_, -v-e-ry-d'""e_n_s_e_, ....,f..,..in-e----+-,:S,...P""'/"""S...,W;-,1 
to coarse-grained sand, with 
subangular gravel 

[rig chatter from '36'to 38'] 

0 light brown, fine- to medium-grained 

5 

rown, wet, m 
, rse-grained, low 

plasticity 

Samples 

4 S 7 

5 D 

11 

7 
4 

[8.01 

10/12 8.0 109 13 755 
[8.01 

4 13/18 9.0 801 
6 S 9 [9.01 

1 5 

7D 40 
50 

14 
8 S 40 

35 

9D 12 
16 

8 /12 

7/18 9.0 
(8.01 

126 11 815 

830 

5/12 9 .0 110 22 845 
[9.01 

Note: This boring log is based on field classffication and visual soil description and is further modified to include results of laboratory 
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface 
conditions may differ at other locations and may change at this location wffh the passage of time. The data presented are a 
simplffication of the actual condffions encountered. Lithologic patterns are generalizations and necesStJrily imprecise. Lithologic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 



I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

= The Eartb Technology 
-. Corporation 

Project Name: Metro Rail: San Fernando Valley East-West Segment 
Project Number: 93-4955 Boring Number: LPE- 9 Sheet 3 of 4 

> 
.c- Cl 
....... 0 
Q.Q) 0 
Q) Q) 

o:t: -5 
:.J 

Description 

LAY Y A ; light to medium dark gray, 
moist, medium dense, fine-grained 
sand, low plasticity, trace non-plastic 
silt 

5 ~~+-=C,..,.L-,A'""Y...,..;_g_r_a_y_, _m_o.,...i s_t_h_st....,i"f f,-, ...,..lo_w_t_o_m_e_d7':'"iu-m---+---,,c.-.L--1 
plasticity, wit fine-grained sand, 
infrequent layers of fine- to 
medium-grained sand (SP) 

0--1'-'~+-=s--=-A-=-N=o=-=y....,...-::;c::--:-L---:A:-:Y--=-;-p-a-:l-e-o....,l:-iv-e-, _m_o...,.is_t_
1 

_v_e-ry_s.,..,ti7:ff:-, -+---:C"'L----; 
medium plasticity, fine-grained sand, 
highly calcareous 

5 sand content decreases 

Q-,1-~+-:::S""I L:-:r=y:-:-:s=-A-:--:-,N=o,-;,-o'""'l.,...iv_e_b:-r-o-w-n,-m-o....,is-t,.....,-v-e-r-y---+---,.5,..-M.--1 
dense, rine-grained, low plasticity 

5---ir.&n,t-,,.-,--,rTT-...----r----......,..-----,""'"----,-~orr--1 ; o Ive rown, moIst1 very st, , 
medium plasticity, with fine- to 
medium-grained sand, trace gravel, 
slightly calcareous 

(.) 

-~ 
- C: 
g::::, 

c.:, 

11 D 

Samples 

7 
16 

[9.0J 

Q) cf:. 
:;-= gi Q) 

- c: -- E 
(l)Q) = -­
-- ... ·.:::f-
0 c: Cl 
~o u 

7 
9 

12/ 12 11 97 29 915 
11 OJ 

6 1 2/18 11 923 
1 S 14 I 1 OJ 

17 

1 D 7 12/ 12 13 109 21 936 
10 11 OJ 

17 18/ 18 14 953 
1 S 28 I 1 OJ 

25 

9 1 2/12 14 96 30 1007 
11 I 1 OJ 

Nore: This boring log is based on field classification and visual soil description and is funher modified to include results of laboratory 
classification resrs, where available. This summary applies only at the location of rhis boring and at the time of drilling. Subsurface 
condirions may differ at other locations and may change at this location wirh the pasuge of time. The data presented are a 
simplification of the actual conditions encountered. Lirhologic patterns are generalizations and necesurily imprecise. Lithologic conracrs 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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= The Eartb Technology 
-. Corpora tlon 

Project Name: Metro Rail : San Fernando Valley East-West Segment 
Project Number: 93-4955 Boring Number: LPE- 9 Sheet 4 of 4 

> 
..r::.- Cl 
-~ 0 
a_Q) -0 
Q) Q) 

""'~ ..r::. 
1..,1 .':'. 

...J 

5 

0 

5 

1 0 

1 5 

Description 

Y; olive brown, moist, hard, me ium 
plasticity, trace fine-grained sand, 
slightly calcareous 

onng terminate at . eet. 
Groundwater measured on 1 0 /08/93 at 

46.6 feet below surface. 

Samples 

1 D 8 11 / 12 16 94 30 1048 
10 (14) 

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory 
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface 
conditions may differ at other locations and may change at this location with the pas!Jllge of time. The data presented are 11 
simplification of the ectual conditions encountered. Lithologic patterns are generalizations and neces!Jllrily imprecise. Lithologic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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C\I 
Cl 
o(S ... 
Cl 

Total Depth (D) 
Total Depth of Casing (01) 
Depth to Bottom of Well Screen (02) 
Depth to Top of Well Screen (03) 
Depth to Bottom of Top Seal (04) 
Depth to Top of Top Seal (05) 
Well Casing Diameter 
Well Screen Slot Size 
Filter Pack Sand Type 
Bentonite Seal Type 

Traffic Box 

PVC Slip Cap 

CemenVBentonite Grout 

Schedule 80 PVC Flush Threaded Casing 

Bentonite Seal 

Schedule 80 PVC 
Flush-Threaded Screen 

Filter Pack Sand 

= 82.8 Feet 
= 82.8 Feet 
= 82.8 Feet 
= 12.8 Feet 
= 9.0 Feet 
= 3.0 Feet 
= 2.0 Inches 
= 0.01 Inch 
= #2/12 Monterey 
= 1/2 Inch Pellets 

Projec1 No. 93-4955 

S Tit• blll! r..:11no1or, Geotechnlcal Investigation 
corpor•tton East-West Segment 

Metro Red Line 

Plezometer Installation Schematic 
LPE-9 

11-93 Figure A-11 B 
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= The Eartb Technology 
.. Corpora t1on 

Project Name: Metro Rail: San Fernando Valley East-West Segment 

Project Number: 93-4955 Boring Number: LPE-10 Sheet 1 of 4 

Boring Location : Oxnard/Sepulveda 

Health and Safety: Level D 

Drilling Equipment: Mayhew 1000 

Drilling Method: Mud Rotary 

Boring Diameter: 5 inches 

Hammer Information: 
SPT Hammer: 140-lb and 30-inch drop. 
Downhole Hammer: 300-lb and 18-inch drop. 

> 
.c.- C) _.., 0 

~~ o Description 
o:t:. £ 

:.:::; 

5 

10 

15 

Sand/Gravel (Railroad Ballast) 

CLAY/SANDY CLAY; pale brown, moist, 
medium stiff, medium plasticity, 
fine-grained sand, massive, highly 
carbonaceous 

increasing sand content 

slightly calcareous, indistinct layering 

Elevation and Datum(feet):705-MSL 

Date Started: 9/21 /93 Date Finished: 9/21 /93 

ota 5 6 Depth (feet): 8 • 
to 
k (feet) : ---

17 to 
Water (feet): 77 •4 

Completion 
Information: 

Monitoring well installed 

Logged By: 
Fred Schilling 

(J'J·- C: 
(.) 
• Ql... ... 

C/lO Q) 
UC/l·;; o·- Q) .!:I 
rJ'J ro ro - C: E ~:::, :::,u.~ ::::, - (!) z 

a 

a 

CL 1 D 

2S 

30 

Checked By: 
Grant Miller 

es 
u; rn -"O 
Q) > a) E c: ~~ ... .i:::. > 

~.., -fi c,::::J g, Q) Q) (,) - ::::, -;:; 
C: C: > .5: c,O ?'iii 0 ::::, __ -c, .., C 

§ .5 0 -- "-c: .!!? Q) - o<O (.) rn 
a:iu-: Q) i <toll:: Q) o- ci~ >~ Cl ~§ 0 a:: (,) 

C: C: 0~ u 

3 
5 

7/ 12 5.5 99 17 740 
[4.01 

3 14/18 4.3 755 
4 [4 .01 
4 

4 8/12 4.9 93 22 805 
5 [4.01 

Note: This boring log is based on field classffication and visual soil description and is further modffied to include results of laboratory 
classffication tests, where available. Thi:J summery applies only et the location of thi:J boring and et the time of drilling. Subsurface 
conditions may differ at other locations and may change at this location with the passage of time. The date presented are a 
simplification of the actual condition:1 encountered. Lithologic patterns are generalizations end necessarily imprecise. Lithologic contacts 
indicated represent the approximate boundary between subsurface material types end the transition may be gradual. 
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= The Eartb Technology 
-. Corporation 

Project Name: Metro Rail: San Fernando Valley East-West Segment 

Project Number: 93-4955 Boring Number: LPE-10 Sheet 2 of 4 

5 

0 

5 

Description 

A Y / AN Y LA ; pale brown, moist, 
medium stiff to stiff, medium 
plasticity, fine- to coarse-grained sand, 
slightly calcareous 

L ; pa e brown moist, st1 , low 
plasticity, fine-grained sand, 
carbonaceous, possibly concretionary 

I ; pa e rown 
with orange mottling, moist, very 
stiff/medium dense , medium 
plasticity, fine- to medium- grained 
sand, trace coarse-grained sand, highly 
carbonaceous, indistinctly bedded 

. CLAYEY SANO; brown, moist, medium 
dense, fine-grained, medium P.lasticity, 

. with gravel, massive to crudely bedded 
[intermittent rig chatter from 35' to 40'] 

CL 

s 

0-411:4-f-''h,.TT""O_.,....,,...,,........,....-..-----........,----,-----+--.'l'TT---I ; rown, moist, very ense, 

5 

fine-grained sand, low plasticity, 
massive 

[regular rig chatter] 

dense, fine- to medium-grained sand, 
crudely bedded 

[periodic rig chatter to 46', smoother 
drilling below] 

4 S 

5 D 

6 S 

7 D 

8S 

9D 

4 
4 

Samples 

[4.01 

Q)~ 

:5 ";; gi Q) 

.., c: ·- E 
rJ) Q) =·­·-.., 'i:f,-
O c 0 
~o u 

9 10/12 5.9 113 17 820 
15 [5.01 

6 
9 
13 

16 
25 

12 
21 
30 

22 
25 

18/ 18 6.3 
[6.31 

9/ 12 6.3 
[6.31 

14/18 6.5 
[6.51 

830 

119 15 840 

845 

8/ 12 7.0 111 14 904 
[6.51 

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory 
classification tests, where available. This summary applies only at the location of this boring and at rhe time of drilling. Subsurface 
conditions may differ at other locations and may change et rhis location with the passage of time. The data presented are a 
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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Project Name: Metro Rail: San Fernando Valley East-West Segment 
Project Number: 93-4955 Boring Number: 

.r:.-...... 
a.OJ 
Cl) Cl) 

o:::. 

5 

0 

5 

0 

5 

> 
Cl 
0 Description 0 

.J::. ... 
::i 

; rown wit orange mott in'J, 
moist! dense, fine- to coarseJraine , 
low p asticity, crudely bedde , 

. .. moderate!~ calcareous 
[smooth drilling 

SANDY SILT/SANDY CLAY; brown with 
li~ht brown mottlingl moist, hard, low 
p asticity clay and sI t, fine- to 
medium-grained sand, some gravel, 
crude! bedded 

I ; rown, moist, 
dense, fine- to coarse-grained, low 
plasticity clay and silt, massive, 
slightly calcareous, [rig chatter to 60' ] 

SIL TY SAND· brownish yellow, moist, very 
dense, fine-grained, low plasticity silt, 
spme fine- to coarse-gravel [up to 1 " i 

. . size) 
·:-: .. : [irregular rig chatter) 

brown, trace coarse-grained sand, massive 
[rig chatter) 

fine- to medium-grained sand 

LPE-10 

.S:! 
(f)·- C 

Cl) 0 ~ U w;:; -C (f)!;!, cc 
~::> ::>U.~ ..... (.!) 

ML-CL 11 D 

SM/SC 

1 s 

SM 

1 S 

Sheet 3 of 4 
Samples 
"' > i --

Cl)#. Q) E "C 

~ -.c ... ~ a.§ > Cl OJ ... -C u Cl) u ... :::, .., 
.Q 5 .E ~~ a.o ~ ..,c ~E -a, ... c: Cl) Cl) 

a:iu ~ (.) t ,_.., "E~ <( .>t Cl) cc Cl)~ > :; Cl Cl 
0 a:: 5 ~o 
£ CD u 

17 9/18 7.3 915 
24 (6.7] 
41 

23 8 /12 7.3 108 22 945 
40 [6.9) 

10 13/ 18 7 .8 1000 
11 [7.31 
22 

70 2/ 12 7.8 110 18 101 
[7 .5] 

30 12/ 12 8 .3 
61 [7 .8) 

1030 

100/7" 4/7 8 . 5 11 6 1 8 1 045 
[8 .0] 

Note: This boring log is based on fi11ld classification and visual soil description and is furth11r modifilld to includ11 results of laboratory 
classification tests, where 11v11il11bl11. This summary 11ppli11s only at th11 location of this boring and at the tim11 of drilling. Subsurface 
conditions may differ at other locations and may change at this location with the pasuge of time. The data presented ere 11 
simplification of the actual conditions encounterlld. Lithologic p11ttems er11 g1J1111Tellzetions end necessarily imprecise. Lit/Jologic contacts 
indicated repres11nt the approximate boundary betwHn subsurface materiel types end th11 tr11nsition may b11 gradual. 
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= The Eartb Technology 
-. Corporat10n 

Project Name: Metro Rail: San Fernando Valley East-West Segment 
Project Number: 93-4955 Boring Number: LPE-10 Sheet 4 

> 
.S::~ C> 
........ 0 
a_QJ -0 
II) Q) 

ci:t:. -5 
:.J 

0 

5 

, 0 

1 5 

Description 

AN Y L ; brown, moist, hard, medium 
plasticity, fine-grained sand, slightly 
calcareous, cruaely stratified 

Boring terminated at 85.6 feet. 
Groundwater measured on 10/08/93 at 

77 .4 feet below surface. 

,,_.- C: 
',Ut/)Q 

U w;=. 
C/) ttl ttl 
::,u.~ -

Samples 

> 
~ '-c 

Q) 

Cl 

of 4 

Q) ~ 

:; -;:- g, QJ 
... C ·- E 
ti) Q) = -­·- .... ·;::1-
0 c Cl 

:!EC u 
111 

Note: This boring log is based on field classification and visulll soil description and is furthtlf' modified to include results of laboratory 
classification tests, where eveilable. This summary applies only at the location of this boring and et the time of drilling. Subsurface 
conditions may differ at other locations and may change at this location with the passage of time. The data presented are 11 
simplification of the actual conditions encountered. lithologic patterns are generalizations and necessarily imprecise. lithologic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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8' 

1 

,:; 
> 

Cil 

0 
~ ., 
~ 
~ 
c.. ., 

~ (/'J 

l 

• 
~,,. 

' 

\. 

Bessemer St. 

( 
..... ,., ........ 

111111 

~OFR/RTm,J 

11111jlllh11111 

tJ 
North 

Not to Scale 
Project No.; 93.4955 

S 7719 lafftl TKflllolor, San Fernando Valley Segment 
Co,po,9lj0t1 Metro Red Une 

Location of 
Boring LPE- 10 

11·93 Figure A-12A 
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I 

.,... 
0 

0 

'V LI) 

0 0 

Traffic Box 

PVC Slip Cap 

CemenVBentonite Grout 

Schedule 80 PVC Flush Threaded Casing 

Bentonite Seal 

Schedule 80 PVC 
Flush-Threaded Screen 

Filter Pack Sand 

--tt,.:,.':-':f---- Threaded PVC End Cap 

}i:::::{X:: .... ::(""'.}::"'"i::::+----- Filter Pack Sand 
-L------l..'-'-.:..:...:.:...:..:...:.,..:.:., 

Total Depth (D) 
Total Depth of Casing (D1) 
Depth to Bottom of Well Screen (D2) 
Depth to Top of Well Screen (03) 
Depth to Bottom of Top Seal (D4) 
Depth to Top of Top Seal (D5) 
Well Casing Diameter 
Well Screen Slot Size 
Filter Pack Sand Type 
Bentonite Seal Type 

= 85.0 Feet 
= 85.0 Feet 
= 85.0 Feet 
= 15.0 Feet 
= 10.0 Feet 
= 5.0 Feet 
= 2.0 Inches 
= O.D1 Inch 

#2/12 Monterey 
= 1/2 Inch Pellets 

Project No. 93-4955 
Geotechnical Investigation 

East-West Segment E TIii Ellrth T1chnology 
Corporation 

Metro Red Line 

Piezometer Installation Schematic 
LPE-10 

11-93 Figure A-128 
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= The Eartb Technology 
liliiiiii Corporation 

Project Name: Metro Rail: San Fernando Valley East-West Segment 

Project Number: 93-4955 Boring Number: LPE-11 Sheet 1 of 4 

Boring Location: Van Nuys/ Bessemer Elevation and Datum(feet) :698-MSL 

Health and Safety : Level D Date Started: 9/17 /93 Date Finished: 9 /17 /93 

Drilling Equipment: Mayhew 1000 

Drilling Method : Mud Rotary 

Boring Diameter: 5 inches 

Hammer Information: 

Completion 
Information: 

Logged By: 

epth to 
Bedrock(feet): 

epth to 65(?) 
Water (feet) : • 

Grouted to surface 

Checked By: 
SPT Hammer: 140-lb and 30-inch drop. 
Downhole Hammer: 400-lb and 18-inch drop. V .R.Nadeswaran Grant Miller 

5 

10 

15 

Description 

IL TY A ; yellow,s brown, dry to 
moist, loose to medium dense, fine- to 
medium-grained, low plasticity, trace 
coarse-grained sand and fine gravel 

CLAY; dark yellowish brown, moist, soft, 
medium plasticity, some fine-grained 
sand 

yellowish brown, medium stiff, slightly 
calcareous 

SANDY CLAY; dark yellowish brown, 
moist, medium stiff, medium plasticity, 
f ine- to coarse-grained sand, trace 
caliche (?) lenses, slightly calcareous 

(/)"iij§ 
u (/)';:; 
(/)~ (0 

:JU.~ ..... 

CL 

CL 

u 

~ 
... 
(1) 
.0 (1) 

-C: 
E ~::J :::, f-c., z 

a 

1 D 

2 S 

3 D 

es 
-;;; "' --o 
Q) > Q) E c: (l)~ 

.... .c ... .c > .._ o 
gi(l) 

(1) u a,::, 
~ :::, -;:; ~ C: u > .!: e,O 

0 :::, .!: _ ... 
.'0~ :E 0 --- Cl "-c: a5 0 (0 u V) 

(1) i ~~ (l) 0 .... of-u--: >~ 0 ~§ 0 a: u 
E ~ 0~ u 

2 
2 

7/12 5.0 97 20 740 
[5.0] 

3 10/ 18 5.0 
3 [5.01 
4 

750 

3 
4 

9 / 1 2 6 . 0 1 04 1 8 800 
[6.01 

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory 
classification tests, where available. This summary applies only at the location of this boring and st the time of drilling. Subsurface 
conditions may differ at other locations and may change at this location with the passage of time. The data presented ere a 
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. lithologic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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= The Eartb Technology 
-. Corporation 

Project Name: Metro Rail: San Fernando Valley East-West Segment 
Project Number: 93-4955 Boring Number: LPE-11 Sheet 2 of 4 

5 

30 

5 

0 

5 

Description 

SANDY LA Yd· dark yellowish brown with 
gray sha e, moist, medium stiff, 
medium plasticity, fine- to 
coarse-grained sand, slightly 
calcareous 

strong brown with orange shade, stiff, fine­
fo medium-grained sand 

strong brown with gray mottling 

SANDY CLAY /SIL TY CLAY; dark yellowish 
brown, moist, stiff, low plasticity silt 
and clay, fine-grained sand 

LA ; dar ye lowish rown, 
moist, medium dense fine- to 
coarse-grained, low plasticity 

SIL TY SANO; dark yellowish brown, moist, 
medium dense, fine- to 
medium-grained sand, low plasticity, 
trace suoangular coarse-grained sand 
!3nd. subangular fine gra\(el (up to 1 /4" 
In size), weak cementatIon 

CL-ML 

SC 

SM 

4 S 

SD 

2 
2 

8 
9 

Samples 

[6.0J 

7/ 12 7.0 105 22 824 
[7.0J 

3 15/ 1 8 7 .0 840 
6 S 5 [7.0J 

10 

7 D 

8 S 

9D 

7 8/12 10 105 17 855 
8 [1 OJ 

7 14/ 18 10 925 
10 [1 OJ 
11 

15 
17 

9/12 10 
[ 1 OJ 

124 10 940 

Nore: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory 
classification rests, where available. This summary applies only ar the location of this boring and ar the rime of drilling. Subsurface 
conditions may differ ar other locations and may change ar rh;s location with the passage of rime. The data presented are a 
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. lirhologic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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= The Eartb Technology 
.._ Corporat,on 

Project Name: Metro Rail: San Fernando Valley East-West Segment 
Project Number: 93-4955 I Boring Number: LPE-11 I Sheet 3 of 4 

> (.) 
Samples 

-

.c- Cl UJ"ui 5 "' > ~ -- w# +-' +-' 0 Description Cl+-' .... Cl) E-o > c.<ll LJ CI)·~ o·- (1) 3: +-' .r::. .... .c c.§ .... - g'Q) 0 -C: C: LI Q) u ~it ::::, +-' (1) (1) (/)~ (tl g:::i ..0 

~ .2 5 .s ~ ,§ 
a.o +-'c := E o:=. .c :::>U.~ E ~'- '-c (/) (1) +-' Cl ~~ ::i .... (!) ::, COu ~ (.) ~ <!-~ (1).!; · - +-' 

I- Oc Cl z Q) .r. 

~~ 0 ~o 0 a: g s ·::. u 
- • . . SAND; dark yellowish brown, moist, dense, _ SP-SIV Qal 12 6/ 18 10 0955 

fine- to coarsenrained, some fine _ 1( s 17 [ 1 OJ 
gravel (up to 1 " in size), some silt, _ - 21 

- : . slightly calcareous _ 
- -
- . -

increased nravel portion - : . -
- [rig chatter -
- -

55 SILTY SAND; dark yellowish brown, moist, _ SM - 10 8/ 12 10 102 16 1013 .. 
11 D - • .. 

medium dense, fine-grained , _ 15 [ 1 OJ -- >--
- :_ . non-plastic -. . -. -
- : . -
- .• _. -
- _. .. -
- . -
- _. -

~o SANDY CLAY/CLAYEY SAND; dark CL/SC - 8 12/ 18 10 1028 - · -
- yellowish brown, moist, very - 12 s 14 [ 1 OJ 
- stiff/medium dense, low plasticity, - - 16 

fine-grained sand -
- -
- -
- -
- -

~5- - SM - 20 9/12 10 118 12 1042 - SIL TY SAND; dark yellowish brown, wet, - 1 ~ D . . dense, medium-grained sand, trace - - 35 [1 OJ - : . : fine- to coarse-grained sand, low - . . -
- plasticity -

.. - . -- _. . . -
- -
- .. -- -_. .. -

70-
some subangular, fine ~ravel (up to 1" in - 45 6/10 10 1100 - .. - 14 s .. 

size) and increase coarse-grained - 55/4 " [10] - · . . -.. sand content - •. -
- . -
- · .. [rig chatter from approximately 72' to 74 '] -. . 
- . . -
- -
- : . -
- -

75- - 1 5 :0: 60 3/6 10 124 13 1120 - .• -
- : .. - [ 101 
- . [rig chatter from 76' to 78 ' ] -
- :. -. . - : .. -- . -
- -

-r:0 CLAYt:.Y SAND; see below - SC 

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory 
classification tests, where available. This summary applies only at the location of this boring and st the time of drilling. Subsurface 
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a 
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Utho/ogic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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= The Eartb Technology 
.., Corporat10n 

Project Name: Metro Rail: San Fernando Valley East-West Segment 
Project Number: 93-4955 I Boring Number: LPE-11 I Sheet 4 of 4 

> (.) 
Samples 

.c- C) (/)'iii § Cl) > :3 - Q.) ~ ........ 0 Description 
Cl..., ... Cl) E -c > a.a.> 0 

u (I) ·;:: o ·- Q.) 3 -.c. ... .c. c.§ ... - C) Cl) 

a.,a.> (J) (tl (tl -C ..c Q.) C o Q.) '-' ~.;::: :, - :§ E .c ::::,u.~ ~ ::::, Q 0 :, C > -~ c.o .., C 
o:=. .... E 

~ 
- o ·- 0 vi - a, '-c~ (/) Q.) 

"E~ ::i .... (!:) CDu !e (.) Cl.) <(-" ::iQ)_ ,_ ..., 
:, o c z Q.) .c. > ~ Cl ~ o 

Cl 
0 a: ~ E. ;=. 0~ u 

=~ 

CLAYEY SAND; dark yellowish brown, wet , _ SC Qal 
H 

11 9/ 18 12 1D5 
dense, f ine-grained sand, low plasticity_ s 15 [12] 

:~ 
- 23 

-
-~~- - - -
- ½ -. ·/ 

- ·. SIL I Y SANU; dark yellowish brown, wet, - SM 
B5 - . medium dense, fi ne- to - - 15 7/ 12 11 0 19 1150 . . • • medium-grained sand

11 
low plasticity, 17 D 14 -

thin laver of sand ISP - 20 [ 14] .. 
- Boring terminated at 86.0 feet. -
- Groundw ater estimated to be at -
- approximately 65 feet below surface. -
- -
- -
- -
- -

so- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

195 - -
-
-

- -
-
-
-
-

- -
-

PO - -
- -
- -
- -
- -
- -
- -
- -
- -
- -

05- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

Note: This boring log is based on field classification and visual soil descrip tion and is funher modi:fied to include results of laboratory 
classification tests, where available. This summary applies only at the location of this boring and at ths time of drilling. Subsurface 
conditions may differ s t other locations and may change st this location with the passage of t ime. The dsts presented ares 
simplification of the actual conditions encountered. l ithologic patterns are generalizat ions and necessarily imprecise. lithologic con tacts 
indicated represent the approximate boundary between subsurface material t ypes and the transition may be gradual. 
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l Of R/ R Troe~ 

"C 
~ 
CD 

"' >-
:) 

:z 
C: 
0 

> 

Bessemer St. 

- 250·-.1 

17' 

~ 
North 

Not to Scale 
Projec:1 No.: 93-4955 E n. !6,tt, T.chnoiogy San Fernando Valley Segment 

Corpo,etlon Metro Red Line 

11-93 

Location of 
Boring LPE-11 

Figure A-13 
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= The Eartb Technology 
-. Corporation 

Project Name: Metro Rail: San Fernando Valley East-West Segment 

Project Number: 93-4955 I soring Number: LPE-12 Sheet 1 of 4 

Boring Location: Fulton/Burbank I Elevation and Datum(feet) :674-MSL 

Health and Safety: Level D Date Started: 9/17 /93 Date Finished : 9/ 17 /93 

Drilling Equipment: Mayhew 1000 

Drilling Method: Mud Rotary 

Boring Diameter: 5 inches 

Hammer Information: 

Total 
Depth (feet) : 
Number of 
Samples: 
Completion 
Information: 

Logged By: 

80.5 

17 

Uepth to 
Bedrock(feet): ---
Depth to __ _ 
Water (feet): 

Grouted to surface 

Checked By: 
SPT Hammer: 140-lb and 30-inch drop. 
Downhole Hammer: 300-lb and 18-inch drop. Fred Schilling Grant Miller 

> 
.i::.- Cl ........ 0 e,a.> 0 Description a) Q) 

C)~ .i::. -...J 

_ ~ Sand/fine Gravel (Railroad t:.!allast) 
- x'Y"-,,. Kxx 
-~ 
- • • ALLUVIUM 
- . 
-

s- :-
- . . . 

- ·.-

SIL TY SAND; light brownish gray, moist, 
loose, fine-grained, low plasticity, 
massive 

-
-
-

-
-
-
-
-

-
-
-
-
-
-

UYvi 5 u (/)';:; 
C/)~('0 

:JU.~ .... 

SM 

- 6 :. "t -- -- ---- ---- -------- ------------- ------- ----- ---········--·- --- -----
- 0 -

- o , gravel and coarse-grained sand -
o - GM? 

10-= 0 

0 ' [no sample attempted] -:: 
"'· • '·············· ···· ············ ·········· ·············· ····· -

-
-
-

SANDY SILT/SANDY CLAY; brown, moist, _ ML/CL 
medium stiff, low plasticity silt and _ 
clay, fine-grained sand, massive _ 

SANDY SILT/SILTY SAND; light yellowish _ ML/SIV 
brown, moist, medium sliff / loose, _ 
medium plasticity, fine-grained sand, _ 
massive _ 

at 

Qal 

'»amoles 
(I) 

'- Q) 

a) - .c .ca.> s:;cg 
E c. o ::, ._ 
::,~ cc8~ z . 

0 
E 

1--

3 1 D - 5 

~ 

2 
2 S 3 

,__ 3 
,__ 

3 3 D 
,__ 5 

V) 

> <I) 
'- ;::; 
Q.) u 
> .!: 
0 -­(J (I) 

Q) 1 a: u 
C 

7/12 

10/18 

8/12 

4.0 
[4.0] 

4 .0 
[4.01 

105 16 b759 

102 17 .. 

Note: This boring log is based on field classification and visual soil description and is funher modified to include results of laboratory 
classification tests, where available. This summery applies only st the location of this boring and st the time of drilling. Subsurface 
conditions may differ st other locations and may change at this location with the passage of time. The data presented ere B 

simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contac ts 
indicated represent the approximate boundary between subsurface materiel types and the transition may be gradual. 
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= The Eartb Technology 
-.. Corporation 

Project Name: Metro Rail: San Fernando Valley East-West Segment 

Project Number: 93-4955 I Boring Number: LPE-12 1 Sheet 2 of 4 

> (.) 
Samples 

..c.- Cl C/Yvi § ·rn .... vi > gJ -
Q)~ ........ 0 Description 

.... (I) E-c > 
c_Q) 0 

u (I) ·;; o·- Q) s: .... r. .... .c o.§ ... - Ola, 
-C Cu Q) <.l .... _ ::::i .... 

Q) Q) 
..c. 

Cl) co ro 
~::> .0 ~ 0 ::::i C: > .!: o. o ~'ti ..., C ~E o:=. .... ::>u.~ E 

~ 
- o ·- O .; - m :::i§.f 

(/) Q) ~i= 
:::i - (!) ::::i a:l u !e (J ., <t:-" •-+-' 

Oc z 0 Q) .c >~ C) ~o Cl 

.s a: -~ ("'\ a) u 
- : · ·. SIL1Y~D;~rayish brownr moist, - :::iM 

Gal 4 112/18 4.0 b841 
- .• . . medium ense, fine-grained, low - 4S 5 [4.01 
- .• .. .- -: plasticity, trace gravel - ,.._ 5 
- · . • -
- •. -
- .. -

--
- -: . -
- -

25-:: :C -
- SANDY SILT; grayish brown, moist, stiff, - - 6 10/12 4.0 106 21 0852 ML 5 D - lowcFlast1city, fine- to medium-grained - 14 [4.01 
- san - -

--
-- --

• •. SILTY SANDh· gra~1sh brown mottled with - SM - 14 14/18 5.0 0859 - . 
- . . yellowis re , moist, dense, some silt - 6 S 18 [4.01 
- .. and gravel, indistinct sand/silt layering - ,__ 18 

30- •. • -
--

- ·_ .. -
-- ... . . - • .. -

- .. -

SIL TY SAND/CLAYEY SAND; light olive _ SM/SC 
,__ 

30 9/12 4.0 117 16 b915 
- 7 D 
- : brown, moist, dense, fine-grained, low _ ,__ 40 [4.01 
- · plasticity silt and clay -

35 - : -
- -
- • -

--
-· -
- -

~ 

- SANDY SILi; ll~1ht olive brown, moist, very_ ML 6 18/18 4.0 0941 
- . stiff, low p asticityl fine-grained sand, _ 8 s 9 [3.01 
- indistinct sand/silt ayering _ ,__ 10 

140- -
--

- -
--
-- --

'-

- · : ,?, SIL TY SAND/CLAYEY SAND; light _ SM/SC 9 D 18 8/12 3.0 120 15 1000 
yellowish brown, moist medium dense_ 21 (3.0] - to dense, fine-grained, fow plasticity _ -

- . 

~5-: silt and clay, indistinct layering _ 
- (finer/coarser) of sand -
-· -

--
- · light olive brown 

- ,__ 
6 14/18 5.0 - -

- · - 1C s 12 [4.01 
- . ,• - ,.._ 19 
- -. . • 
- . -

Note: This boring log 1s based on field classification and visual soil description and is funher modified to include resul ts of laboratory 
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface 
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a 
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necess11rily imprecise. Lithologic con tacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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= The Eartb Technology 
-. CorporatJOn 

Project Name: Metro Rail: San Fernando Valley East-West Segment 

Project Number: 93-4955 I Boring Number: LPE-12 I Sheet 3 of 4 

> 
.i::~ Cl 
........ 0 
c.Ql -0 
Q) Q) 

0~ £ 
:.J 

Description 

.1.ll SANDY SILT; brown, moist, hard, low _ ML 
=-~ plasdticity, fine- tobmed1um-grained 

· san , slightly car onaceous, thin lay_er _ 
- • ·.,:; . \ of fine- to coarse-arained sand (SP/SM) 
- : ~ r > . '----"-'-'--"-'-=---=-=----"--':;,,.=,;c..:;,_c'--''---'-'C...CC....CC..C'-'-'-'::....,._=-.;_..:_,;:;_;_c..c-"'1 

- ::-: -~ -
- , 0- ':.' . -

- . '.c;> . -
- -~. :: -
- • :-· ·o -

55- :q\:' 
- •. ·, 6 

- . o., ·: 

- : :<·~ . 
- . Q. •, 

SIL TY SAND; light yellowish brown, moist,-:: 
very dense, medium- to _ 
coarse-grained, low plasticity, some _ 
fine to coarse gravel _ 

SM 

- . . ,6 -
- - ~ , : 

'¢ 
-

- : q. ·:- : . 
- . ·,o - . ·.· : -

-60- : ~:· :' 
- <l 
- . . -~ 

0 . .. ' 

SAND/SIL TY SAND ; light yellowish brown, - SP/SM 
moist, very dense, fine- to -
coarse-gramed 1 some non-plastic silt -
and gravel, indistinctly bedded -

-
-. 

(J 

- ·_._ "t•·· -
- ¢: •. -

-- • D . 

-~5-0: -: 
_t;;:[o:-'_;.;..J.:·~S..,A..,N..,.D=--

1

. ""'li_g,_ ,h-t _y_e..,.,ll_o_w...,.is...,h,.....,..b-ro_w_n_s_J)_e_c_,k..,l-ed-,-w_i,...t,...h-_+-..,,s""p,---1 
- ·• ? • b acl<, moist, very dense, fine-grained, -
_ci:- : ·., trace non-plastic silt, some gravel, -
= / f\ indistinctly bedded, calcareous = 
={f·~ 
- ~'\ , 

170 
. , ,q . 

'- .L.':·c 
• :' ,ii .. 
• "::: .. ( 
. {{; 
- -~:: O. ·. 
· 11? :: ·' 

= ~It-~ 

-
-
-
-

-
gray, periodic gravel lenses (?) -

-
-
-
-
-
-
-

t7S _,_ · · SIL TY SANLJ; light olive brown
1 

moist, very_ 
_ dense, fine-grained, low p asticity, _ 
_ • indistinctly 6edded _ 
- : .. -

-
-
-
-

- -

(.) 

·oi .... 
o·­

- C: g::, 
(.!J 

Samples 
II) 

.... .... a., 
Q,) ~c:'fi 
.o~ o:::,c: 
E > - o ·­
:::,f,- CCu ~ 
Z 0 

C: 

Qal 11 D LU 
30 

7 / 12 3.0 111 1 6 103( 
[3.01 

80 3/6 

1: :Q:170/6.5" 5/6.5 5 .0 83 
[5.01 

35 
55 

1EJl 70 

HS 
20 
36 
52 

12/ 12 3.0 
[3.01 

5/6 4.0 99 
[4.01 

13/18 4.0 
(3.01 

1040 

23 1100 

1120 

19 1200 

1220 

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory 
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface 
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a 
simplification of the actual conditions encountered. lithologic patterns are generalizations and necessarily imprecise. lithologic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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= The Earth Technology 
-. CorporatJOn 

Project Name: Metro Rail : San Fernando Valley East-West Segment 
Project Number: 93-4955 I Boring Number: LPE-12 I Sheet 4 of 4 

> () 
Samples 

.c- C> C/Yvi 5 'm..., "' >~ -
Cl)cf. ........ 0 Description ... Q) E-o >-Q.C1> uu,·;::; o·- Q.) 3: .... .c ... .c a.§ .... - gi<l, 0 -C C CJ Cl) u 

~~ ::::, ... Q.) Q.) C/) (0 (0 

~::J 
.0 Cl) 

0::::, C > -~ a.o ... C: :.= E o:=. .c ::Ju.S? E i - oi :5c ~ .... - o·- o en (I) Cl) 
'2~ ::::; - (!) ::::, COu !£ () .., <(-" ·-+-

Cl>- 0 C: z ci Cl) .i:;; >~ D ~o Cl 
E a: ~ nco u 

_U-J:.. SIL I Y SAND; light yellowish brown, moist, SM lJ::\I l LJ /U 4/6 :3.0 10~ 14 124( 
very dense, fine-grained, non-plastic, - [3.01 

- I indistinctlv bedded -
- Boring terminated at 80.5 feet. -
- -
- -
- -
- -
- -

85 - -
- -
- -
- -
- -
- -
- -
- -
- -
- -

90- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

95 - -
- -
- -
- -
- -
- -
- -
- -
- -
- -

PO - -
- -
- -
- -
- -
- -
- -
- -
- -
- -

05 - -
- -
- -
- -
- -
- -
- -
- -
- -
- -

. . .. Note: This boring fog 1s based on field cfass1f1cat1on and visual soil descr,pt,on and ,s funher modified to include results of laboratory 
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface 
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a 
simplification of the actual conditions encountered. lithologic patterns are generalizations and necessarily imprecise. Lithofogic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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= The Eartb Technology 
lliiiiiii CorporatJOn 

Project Name: Metro Rail: San Fernando Valley East-West Segment 

Project Number: 93-4955 I Boring Number: LPE-13 Sheet 1 of 4 

Boring Location: Laurel Canyon/Chandler I Elevation and Datum(feet):650-MSL 

Health and Safety: Level D Date Started : 9/20/93 Date Finished: 9/20/93 

Drilling Equipment: Mayhew 1000 

Drilling Method : Mud Rotary 

Boring Diameter: 5 inches 

Hammer Information: 
SPT Hammer: 140-lb and 30-inch drop. 
Downhole Hammer: 300-lb and 18-inch drop. 

Description 

-~ Sand/Gravel (Railroad Ballast) 
"><'><" - x_;_,,.;:-

-W 
-% 
- M 
->0 
- • . . ·. ALLUVIUM 
-

Total Ueptn to 
Depth (feet): 81 •0 Bedrock(feet): ---
Number of Depth to 
Samples: 18 Water (feet) : ---

Completion Grouted to surface 
Information: 

Logged By: Checked By: 
Fred Schilling Grant Miller 

i,amoles 
vi II) 

Uriii5 -~ ... <l) > <l) 

en- ~ --5 ... .c. 
Q.) Q.) (J U<fl•;; o·- ..0 

~ CC > .!: (/)_!E ctl -C 
g:::, E 0 ::, ,_ 

0 --::JU.!:2 a5 0 (0 u II) ::, I- (1) i - (!:) z U "-; 
0 a: (J 

E C 

af 
-
-

- Oal 
-

5-
-

-
.. SILTY SAND; light brownish gray, moist, _ 

loose, fine-grained, non-plastic, white _ 
SM 1 D 

-
4 
8 

9/ 12 8.2 90 19 0750 
[8.31 - . 

- . • 

- ... 
- . 

stringers, massive, periodic gravelly _ 
layers _ 

[intermittent rig chatter from 6' to 14'] _ 

- •. 
-· 
- .. -

- · 

10--+-........... r+---------------------+----i 
SAND-SIL TY SAND; grayish brown, moist, - SP-SM 

dense, some gravel and non-p,astic -
silt, crudely layered -

- -
- -
- .... •. -

-
-
-

15 -_~ __ r_~--~~....rr1L~,~YT,.....SA~N°ID~~---p~al~e'b_r_o_w_n_,_m_o~is7t,-m-e-d~iu-m---+----,~ 
_ . . dense, rine- to coarse-grained, 
_. ·: non-plastic 

- ::,M 
-
-
-
-

- .• : -- _: .. -
-

-.· -

2 S 

3D 
-

6 
14 
18 

12 
17 

10/18 8.2 
[8.31 

PBOO 

7/ 12 8.2 107 10 0810 
[8.41 

Note: Thrs boring log is based on field classification and visual soil description and is funher modified to include results of laboratory 
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface 
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a 
simplification of the actual conditions encountered. lithologic patterns are generalizations and necessarily imprecise. lithologic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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= lhe Eartb Technology 
-. orpora t,on 

Project Name: Metro Rail: San Fernando Valley East-West Segment 
Project Number: 93-4955 Boring Number: 

> 
.r.- Cl ........ 0 
a_Q) 0 Q) Q) 

Cl~ .r. .... 
.....I 

5 

30 

0 

5 

(/)'(ii§ 
Description u (/)·~ 

(J')!E, ro 
::>U.~ ..... 

• SANDY SILT; brown, moist, stiff, low 
. r,Iasticity, fine-grained sand, crudely 

ayered, slightly calcareous 

A ; brown, moist, medium dense, 
fine-grained, non-rclastic, trace fine 
gravel, slightly ca careous 

IL ; brown, moist, ve~ sti 
plasticity, fine-grained san , m 

SANDY SILT/SILTY SAND; brown mottled ML/SM 
reddish brown, moist, hard/dense, 
non-plastic, fine-grained sand, slightly 
carbonaceous, tlirnly layered 

; rown, moist, very st, , 
medium plasticity, fine- to 
coarse-grained sand, massive 

low to medium plasticity clay, trace 
coarse-grained sand 

IL ; brown, moist, hard, ow to 
medium plasticity, fine- to 
medium-grained sand, crudely layered, 
highly carbonaceous, slightly 
calcareous 

LPE-13 

-~ 
Cl.., .... o ·- Q) 

- C: 
g::> .0 Q) 

E 
(!) :::, t-z 

al 
4 s 

5D 

6 s 

7 D 

8 S 

9 D 

1 S 

11 D 

Sheet 2 of 4 
Samples 
"' a> 

3 .... .c 
C: u 

0 :::, C 
- o ·-
COu~ 

5 
6 
7 

17 
22 

5 
8 
8 

16 
30 

0 
E 

>i -- IQ)~ E-c .... .c a.§ > .... - 0) (1) 
Q) u .... :::,-

~ ~ 
a.o ?iii - C: ~E -ci ""c: (/) Q) 

'Ei= (.) ., ~.><: Q) 
· -+-' 
0 C: Q) .c >~ 0 ~ o 0 

a: ~ CD u 
12/18 8.0 823 

[8.01 

7/ 12 7.9 121 9 835 
[7,9] 

14/ 18 7.9 845 
[7.6] 

9/12 7. 7 109 18 900 
[7.8) 

12 16/18 7.9 908 
14 [7.41 
18 

16 8/12 7.1 111 20 915 
24 [6.8) 

7 16/ 18 6.7 945 
8 [6.31 
10 

18 
32 

8/12 6.3 113 201005 
[5.7) 

Note: This boring log is based on field classification and visual soil description and is further modif ied to include results of laboratory 
classification tests, where available. This summary applies only at the location of rhis boring and at the time of drilling. Subsurface 
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a 
simplification of the acrual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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= The Eartb Technology 
-. CorporatJOn 

Project Name: Metro Rail: San Fernando Valley East-West Segment 
Project Number: 93-4955 I Boring Number: LPE-13 I Sheet 3 of 4 

> u 
Samples 

.c.- Cl (/)·- C II) >~ -
Q)cf: ........ 0 Description 

(/lQ Cl..., ... II) E-c > Q.Q) 0 U w;:; o·- Q) ~ .... ..c ... ..c a.§ ... - OlQJ -C C o Q) u 

~~ 
::, .... 

Q) Q) CJ)~ (0 
~:::, ..0 Q) 

0 ::, C: > .s a.o ...,c ;§ E 
a::t::. .c. :::,u.~ E ~ -0) .... - o·- 0 .; ::i~ Cl 

(/l Q) 

~i= :.J - (.!) ::, a:iu ~ u II) ~-"' ·--
I- Q)_ Oc z Q) ..c > ~ Cl :::;E 0 

Cl 
0 a: g .s ;::. r,al u 

- SANDY SILT; brown, moist, hard, low to - ML Qal 
- medium plasticity, fine- to _ 
- medium-grained sand, crudely layered, _ 
- hiRhly carbonaceous, slightly _ 
- ca careous _ 
- increasing clay content -
- SANDY SILT/SILTY SAND; brown moist, = ML/SM 

,._ 
15 4/18 5.7 1020 - hard /dense, low to medium plasticity, 1 2 s 20 [5.51 - fine-grained sand - 27 55- - -

- -
- -
- SILTY SAND; light yellowish brown, moist, - SM 13 :a 71 5/6 5.7 103 27 1052 
- very dense, fine-grained, low plasticity - [5.21 
- -
- -
- -
- -

-
~0- :_. -

light brownish gray - - 30 12/12 5.3 1104 
· . . - 14 s 60 [5.01 . . -- • . . -

- -
-

. . -
- -
- .• : -
- . . . -65- ·._. - -- .• ·.- non-plastic silt, massive - 15 D 39 7/12 4 .8 101 10 1126 .. 50 [4.8] - : . . - -- . -
- . : . -
- · . . -. . - • .. -
- . -. . 
- . . -. . - .. -

70- :- . 
fine- to coarse-grained sand, crudely 

- - 16 12/18 4.9 1154 - -
- . .. layered -

, e s 25 [4.8] 
- • - - 40 
- .• -.. 
- : .. -
- . -
- .· ·_.. -
.. - : .. -

- • -
75- ·:. -

- .. . .. yellowish orange mottling, few thin gravel - 17 0:: 80 4/6 4.8 106 18 1218 - • .. 
beds - (4.6) - .. -

- -.. - .. -
- [rig chatter at 78 '] -
-: -
- · -
- . -

Note: This boring fog is based on field classification and visual soil description and is further modified ro include results of laboratory 
classification rests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface 
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a 
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithofogic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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= The Eartb Technology 
-. CorporatJOn 

Project Name: Metro Rail: San Fernando Valley East-West Segment 
Project Number: 93-4955 I Boring Number: LPE-13 I Sheet 4 of 4 

> (.) 
Samples 

.c- a, (/)"vi§ ·- "' > ~ E-o Q)* ........ .2 Description 
a,.., ... 

~ .... i >-c_Q) U cn-.;:::; o ·- Q) 
... ,:;. 

C. § ... - °' Q) 
0 (/)~ n:, -C .D Q) C u Q) (.J 

~;;: 
::, .... 

:§ E Q) Q) 
g:) 0::, C: > !:: c. o ..., C 

o:t:. .c :)U.~ E 2 - m .... - o ·- 0 cii t:i~ ~ VJ Q) 
=-E i= :.J ..... (.!) ::, COu !£ (.) ., <!-" ·-+-' 

Q) ,:;. Q.l- Oc Cl z 0 a: -~ 
> g Cl ~o 

C: n a:i u 

=J:l SIL TY SAND; light brownish gray, moist, - SM Ual H s ~u l U/1 L 4 .8 123C 
very dense, fine- to coarse-grained, 58 [4.8] 

- \ low olastic1tv crudelv lavered -
- Boring terminated at 8 1 .0 feet . -
- -
- -
- -
- -
- -

85- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

90- -
- -
- -
- -
- -

-
-
-
-

- -
es- -

-
- -
- -
- -
- -
- -
- -
- -

-
00- -

- -
- -
- -
- -
- -
- -
- -
- -
- -

05- -
- -
- -
- -
- -
- -

-
- -
- -
- -

Note: This boring log is based on field classification and visual soil description and is further modified to include resul ts of laboratory 
classification tes ts, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface 
conditions may differ et other locations and may change at this location with the passage of time. The data presented are a 
simplif ication of the actual conditions encountered. lithologic patterns are generalizations and necessarily imprecise. Lithofogic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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= The Eartb Technology 
-. CorporatJOn 

Project Name: Metro Rail: San Fernando Valley East-West Segment 

Project Number: 93-4955 I Boring Number: LPE-14 Sheet 1 of 4 --

Boring Location: Lankershim/Chandler 
I 

Elevation and Datum(feet) :632-MSL 

Health and Safety: Level D Date Started: 9/20/93 Date Finished : 9 /20/93 

Drilling Equipment: Mayhew 1000 Total 85.6 Depth to ---Depth (feet): Bedrock(feet): 

Drilling Method: Mud Rotary Number of 16 Depth to ---Samples: Water (feet): 

Boring Diameter: 5 inches Completion 
Information: 

Monitoring well installed 

Hammer Information: Logged By: Checked By: 
SPT Hammer: 140-lb and 30-inch drop. 

Hossein Rashidi Grant Miller Downhole Hammer: 400-lb and 18-inch drop. 

•,amoles 
>- <J) <J) --o 

(/)'cij § (.) 
Q) >- Q) Ee Q)~ ~- 0) 

Ol..., 
... .... .c ... .c >- ..... 0 g> Q) ....... 0 Q) Q) u e,::, 

~:·1- :, -;:; 
a,Q) 0 Description u(I')·.:- o·- .c Q) ~ C: u > .!: Q.O 
Q) Q) en~ co - C: 

E 2 0 :, .!: -ci ...,. C ::E 
~:::, 0 --- .... c .!!? Q) o:::. ~ :::iu.~ a5 0 (0 (.) <I) ::i~- ·.:::.,: .... :, 

Q) 1 ,:t.:.<: O+-' 
::i - (!) z u --: >~ Cl ~§ Cl 

0 a: u 
E C: 0~ u 

- Sil TY SAND/SANDY Sil T; white, dry, _ SM/ML af 
- loose to soft, fine- to medium-grained -
- sand, low plasticity -
- -
- -
- -

- ALLUVIUM - Gal 
- -

5- SANDY Sil T; dark brown, moist, medium - ML - 2 8/12 5.0 96 14 0723 - - 1 D 
- stiff, non-plastic, fine-grained sand - - 3 [5.0] 
- -
- -
- -
- -
- -
- -
- -

10- - - 2 5/18 5.0 0730 - - 2 S 2 [5.0] - -
- - - 2 
- -
- -
- -
- -
- -
- -

-15 
- .• •. Sill Y SANO; dark yellowish brown, moist, _ SM 3D 5 9/12 5.0 105 15 0742 

. .. loose, fin!!- to.medium-grained, _ 6 [5.0] - -
- • non-plastic, slightly calcareous -.. - -
- -
- . -
- · -- •. -
- .· -

.. 
Note: This boring log 1s based on field clsssif1cat1on and visual soil description and is further modified to include results of laboratory 
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface 
conditions may differ st other locations and may change at this location with the passage of time. The data presented are a 
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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= The Eartb Technology 
-. Corpora tton 

Project Name: Metro Rail: San Fernando Valley East-West Segment 

Project Number: 93-4955 I Boring Number: LPE-14 I Sheet 2 of 4 

> (.) 
Samples 

.c- Cl C/)'ui § ;;; > :3 - Q)~ .., .... 0 Description gi.:= ... Ql E~ > 
QQ) 0 

u w:, (I) ~
.., .r::. ... ,,:; c.§ 5.:: g'w 

Q) Q) en.!!! n:i -C .0 

~ 
Cu Q) u ~;:: .c g:::, 0 ::, C: > .!: a.o ...,c :.= E o:=. .... :JU.~ E - o·- 0 "iii -0) :5c ~ V) (I) 

=Ei= 
:.J - (.'.) ::, '°U!e. (.) ., ~-" ·--- Q)_ oc 0 z 0 Q) .r::. >~ D '.:2 0 

C: a: -~ 01D u 
- ·.:- . SAND; gray, moist, medium dense to _ SP-SM Qal 1f ID/18 5.0 0750 
- . 

dense, medium- to coarse-grained, - 4 s 18 [5.01 
-: some non-plastic silt, trace coarse - - 19 
- :- . . gravel (up to 1 " in size) -
- • -
- · -
- ·. -
- . -
- .· -

25 - light gray 
- - 20 8/12 7.0 11 5 11 0759 - ·: - 5 D 18 [7.01 - - ,..._ 

- -_. - _.·_ -
(O:,; ·,C GRAVEL/SAND; coarse-grained sand and _ SP/GP - • . ·-. • 
,· 9 . some fine gravel (up to 3/4" in size) - ~: .::>, -

- :'. :~_0:- -
- 0 : ·' -
- :, ) . -

30 SIL TY SANDfi· dark brown( moist, medium SM 
- 8 13/18 9.0 - dense, ine-grained, ow plasticity, - 6 s 10 [7.01 - -

- slightly calcareous - - 9 
- : .. -
-· -
- .• : -
- .- .. -
- . -
-.· -

35- dark grayish brown 
- - 9 9/12 9.0 112 18 b825 - · - 7 D 14 [7 .01 - .. - -

- -.. 
-·. -
- .. -
- : -.. -· -
- . -
-· -

140 .. -
- -: :-• . •. SAND; dark gray, moist, very dense, _ SP-SM 12 10/18 7.0 b841 
- : -_. • •. coarse-grained, trace granitic coarse _ 8 s 33 [7.01 
- : gravel (up to 1 1 /2" in size), some silt _ - 42 
- : . . . -
- -
- .• -
- . . -
- -
- -

45- light brown, some angular fine gravel (up to-:: - 25 8/12 7.0 116 13 0856 - ·: 1 /2" in size), increasing sand content _ 9 D 35 [7.01 - -
- · ... -.. 
- ·, -
- . •. -
- . -.. 
- · -
- :·_. -
- · -

.. 
Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory 
classification tests, where available. This summary applies only at the location of this boring end et the time of drilling. Subsurface 
conditions may differ at other locations end may change et this location with the passage of time. The data presented are e 
simplification of the actual conditions encountered. Lithologic patterns ere generalizations end necessarily imprecise. Lithologic contacts 
indicated represent the approximate boundary between subsurface materiel types and the transition may be gradual. 
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= The Eartb Technology 
.._ CorporatJOn 

Project Name: Metro Rail: San Fernando Valley East-West Segment 

Project Number: 93-4955 I Boring Number: LPE-14 I Sheet 3 of 4 

Description 

Samples 
>i .... .c 
(I) u 

> -= o -;;; 
(.) Cl) 

(1) .c 

a:.~ 
_- __ .- __ SAND; gray, moist, very dense, _ ~t-'-S~ Gal 1c s 
_ :-------_ coarse-grained, some silt and angular _ _ 

12 
70 

5/ 12 7.0 u~u9 
[7.01 

- : - gravel _ 
- : ... 
-
- --
- _:. - . -
-
- -

55 _ 0·.'-:- ' SAND tq SANDY GRAVE.L; pale brown, _ 
_ ': f - moist, very dense, fine- to _ 
_ ?i' medium-grained sand and rounded to _ 
_ o:: _ -, subangular fine gravel (up to 1 /2" in _ 

- - size) -
= { f--, [frequent rig chatter to 61 '] _ 
- <~ <> . 
- Q : :' C 

- :.::·~:. 
60-=:~\ C 

- 1{ ~: __ 'C 

={t, 
-' :- <i--

= ~: ' 
-6:f, 
- .<~-

light browni~h gray, wet, coarse-grained, 
some silt 

[loud rig chatter from 61' to 65') 

65~ s>/ {' 
_ ~:: : :--, no recovery 

- lo : C 

- - ii - [rig chatter] 
_fj) ,:_.::", 
- ( ~---
- <l: :-_ C 

~i,:r, 

-

-
-
-
-
-

-
-

-
-

-
-

-
-
-

170- 9 
Iii- , grayish brown, trace fine- to _ 

_ . ,;i medi_um-graired sanq, _driller (ndicates _ 
!<;:: ·- ' poss,qle caving cond1t1on during -tf ~ sampling 

- : ::.o: 
-~, : ;- c 
- --'' o_ -
-~">, 

-
-

- -,: 9-

75 -=: ( }' dark yellowish brown with rusty 
_ ~ : "c appearance, moist 

. ' • . • 

-

- o': :: -' 
- :.:;·o .. 

:j}'. 
-
-

-

SP-GP 
~ 

110 40 6/ 10 7 .0 113 13b935 
- 50/4" [7.01 

125 70 
30/2" 

-D 45 
_ 55/5" 

4/8 9 .0 
[9.01 

0/11 

3/6 9.0 113 14 
[9.01 

1.:is 50 5110 s.o 
- 50/4" [9.01 

b945 

1016 

1055 

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory 
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling_ Subsurface 
conditions may differ st other locations and may change at this location with the passage of time. The data presented are a 
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. lithologic contacts 
indicated represent the approximate boundary between subsurface material types end the transition may be gradual. 
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= The Eartb Technology 
-. CorporatJOn 

Project Name: Metro Rail: San Fernando Valley East-West Segment 
Project Number: 93-4955 I Boring Number: LPE-14 I Sheet 4 

Samples 

Description 

_('.' _: .·' SAND; dark yellowis~ brown with rusty 
_ <?•· appearance, moIs~, very dense, . 
-\~ _' coarse-grained, with subangular fine 

gravel (up to 1 /2" in size), some silt 
- 0 _::., 

- ': O . 

_ SP-GP Gal !1 ~ D. 80/5" 
-

-

1/5 

- 0 -: C -
- • : .?·· 
- Q : : . _t 

- ·,::·Q· . 

3/7 85- \~:-' light brown, wet(?), with gravel 
Boring terminated at 85 .6 feet. 
Piezometer monitored on 1 0 /08/93 and was.-

80 
20/1" 

- found to be dry. -
-

- -
-
-
-

90-
-
-
-
-
-

-
- -
- -
- -

95-
- -
- -
- -
-
-
-
- -
- -
- -

00-
- -
- -
- -
- -
-
-
-
- -

-
P5- -

- -
-

-
- -
- -
-
- -
- -
- -

of 4 

11 1 <1 

1150 

Note: This boring log is based on field classification and visual soil description and is funher modified to include results of laboratory 
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface 
conditions may differ at other locations and may change at this location with the passage of time. The data presented are 11 

simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. lithologic contacts 
indicated represent the approximate boundary between subsurface material types and the transition may be gradual. 
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Traffic Box 

PVC Slip Cap 

('") 

0 

""1" LO 
0 0 "M---- Cement/Bentonite Grout 

.,_s,s.+--- -- Schedule 80 PVC Flush Threaded Casing 

0 

C\J 
0 
~ 
T"" 

0 

Bentonite Seal 

Schedule 80 PVC 
Flush-Threaded Screen 

Filter Pack Sand 

..,..~--- Threaded PVC End Cap 

\{:/:}{""'\.:"'".::)"':}:+---- Filter Pack Sand 
_,_ ______ .i.....,:.'"""-:....a..~ 

Total Depth (D) 
Total Depth of Casing (D1) 
Depth to Bottom of Well Screen (D2) 
Depth to Top of Well Screen (D3) 
Depth to Bottom of Top Seal (D4) 
Depth to Top of Top Seal (D5) 
Well Casing Diameter 
Well Screen Slot Size 
Filter Pack Sand Type 
Bentonite Seal Type 

= 85.0 Feet 
= 83.7 Feet 
= 83.7 Feet 
= 13.7 Feet 
= 10.0 Feet 
= 3.5 Feet 
= 2.0 Inches 
= 0.01 Inch 
= #2/12 Monterey 
= 1 /2 Inch Pellets 

Project No. 93-4955 

J!!!!!! TII• &rttl T.chnology 
iiii Corpor•llon 

Geotechnical Investigation 
East-West Segment 

Metro Red Line 

Piezometer Installation Schematic 
LPE-14 

11-93 Figure A-16B 
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SLEEVE FRlCT[ON <FSl 
iONS/ SQ FT 

8 4 0 

z 40 ----- ---

a.. 
~ 

CONE PENETRATION TEST 

0 

T[P RESISTANCE IQC J 
TONS/ SQ FT 

100 200 300 

FR [CT!0N RAT[O IFS/ QC ) 
PERCENT 

400 0 4 8 

0 

10 

20 

30 

Fi\ 
"1l ..... 
:i:: 

40 i 

so 

60 

70 

80 

..,, 
r'1 
r'1 ... 

SOUNDING NUMBER: CPT- 1 

PROJECT NAME TETC/S .F.V. REDLINE LOCATION 

DATE 

CANOGA PARK 

09- 09- 1993 =- THE EARTH TECHNOLOGY 
CORPORATION PROJECT NUMBER 94- 382- 00001 



I 
********************************************************************* 

I * * 
* CPT INTERPRETATIONS * 
* * 

I * SOUNDING CPT-1 PROJECT NO 94-382-000 01 * 
* PROJECT TETC/ S.F.V. REDLINE INSTRUMENT Fl5CKE098 * 
* LOCATION CANOGA PARK SYSTEM T2/I4 / C2 / R2 * 
* DATE 09-09-1993 OPERATOR EC/TM * 

I * * 
********************************************************************* 

PAGE 1 of 4 

I OEPTI! NORMALIZED FRICTION SOIL BEHAVIOR TYPE Nl Nl-F Or Su PH I 
TIP RESISTANCE RATIO 

(ft ) (tsf ) ( \ ) ( tl (tsf l (D,.gr,.,.3 ) 

~ 
-------------- -------- -------------------------- ---------

. 0 . 0 .00 

. 5 13 . 3 15.00 CLAY TO ORGANIC CLAY 15-20 25-40 .35 
l . O 6.4 15 . 00 CLAY TO ORGANIC CLAY 5-10 15-20 .19 
l.5 261. 7 l.16 SAND to SILTY SANO >4 0 >4 0 70-8 0 42-45 

I 2 . 0 45 . 8 6 . 52 •SANDY CLAY to SILTY CLAY >40 >4 0 .79 
2 . 5 28 . 8 5 . 55 •SANDY CLAY to SILTY CLAY 25-4 0 25-40 . 52 
3 . 0 35.3 7 . 30 •SANDY CLAY to SI LTY CLAY 25-4 0 >4 0 . 67 
3.5 38 . 7 6 . 80 •SANDY CLAY to SILTY CT..AY >4 0 >4 0 . 76 

I 
4. 0 30.7 7.23 •SJ>.NOY CLAY to SILTY CLAY 25-4 0 >4 0 .62 
4.5 22 . 7 6 . 53 •sJ>.NOY CLAY to SILTY CLAY 20-25 25-40 .47 
5 .0 21 . 3 5.50 SILTY CLAY TO CLAY 15-2 0 25-4 0 . 91 
5.5 22 . 6 5.72 SILTY CLAY TO CLAY 20- 25 25 -40 . 99 
6. 0 23.5 5 . 40 SILTY CLAY TO CLAY 20-25 25-4 0 l. 06 

11 
6 . 5 22 . 4 6.28 • SJ>.NDY CI.A Y to SILTY CLAY 20-25 25-4 0 .52 
7. 0 20. 4 5 . 87 SILTY CLAY TO CLAY 15-2 0 25-4 0 . 96 
7.5 20. 0 5.90 SILTY CLAY TO CLAY 15-2 0 25-4 0 . 96 
8.0 19.l 5.61 SILTY CLAY TO CLAY 15-20 25-4 0 . 93 
8.5 20.4 5.99 SILTY CLAY TO CI.A'{ 15-2 0 25-4 0 l. 02 

I 9.0 19 . 5 5.76 SILTY CLAY TO CLAY 15-20 25-4 0 . 99 
9 .5 19 . 7 5 . 9l SILTY CLAY TO CLAY 15-20 25-40 l. 02 

10 . 0 22 . l 4. 88 CLAYEY SILT to SILTY CLAY 15-20 25-4 0 l.17 
10 . 5 26 . 0 4 .14 CLAYEY SILT to SILTY CLAY 15-20 2S-4 0 1.40 

I 
11. 0 38 . 6 l.75 SILTY SJ>.ND to SANDY SILT 10-15 15-20 40-50 31.35 
ll. S 42 . 4 l.16 SILTY SAND to SANDY SILT 10- 15 15-20 30-40 31- 35 
12. 0 27 . 2 2.46 SJ>.NDY SILT to CLAYEY SILT 10-1s 15-20 50-60 1 . 54 27-3 1 
12. 5 21. 0 2.98 SANDY SILT to CLAYEY SILT 10-15 15-20 50-60 1.20 27-3 1 
13.0 24.4 3.35 SANDY SILT to CLAYEY SILT 10-15 20-25 60-70 l .U 

I 13.5 19 . 9 4, 88 CLAYEY SILT to SILTY CLAY lS-20 20-25 1 .16 
l4. 0 16 . 9 4. 01 CLAYEY SILT to SILTY CLAY 10-15 15-20 .99 
14 .5 16 . 2 4.50 CLAYEY SILT to SILTY CLAY 10-15 20 ·25 .96 
15.0 39 . 8 l .64 SILTY SAND to SANDY SILT 10-15 15-20 40-50 31-35 

I 
15 . 5 18 . 4 2.92 SANDY SILT to CLArl!Y SILT 5-10 1s-20 50-60 1.13 
16 .0 13 . l 2.97 SANDY SILT to CLAYEY SILT s - 10 10 -1S 40-50 .80 
16.5 ll. 7 3 .24 CLAYEY SILT to SILTY CLAY 5-10 10-15 .71 
17 . 0 9 . 9 3.2S SILTY CLAY to CLAY 5-10 10 -15 .60 
17 . 5 9 . 9 3 .13 SILTY CLAY to CLAY 5-10 10-15 .60 

- 18 . 0 10.4 3.19 SILTY CLAY to CLAY 5-10 10-15 .65 
18.5 10 . 1 4.09 CLAYEY SILT to SILTY CLAY 5-10 15-2 0 .63 
19 . 0 8 . 3 4 . 25 SILTY CLAY to CLAY 5-10 10 -15 . 51 
19 . 5 8 . 6 3 . 59 SILTY CLAY to CLAY 5-10 10 -15 . 54 
20 . 0 7 . 8 3.36 SILTY CLAY to CLAY 3-5 10 -15 . 49 

I • INDICATES OVERCONSOLIOATEO OR CEMENTED MATERIAL 
ASSUMED TOTAL UNIT WT• 120 PCP 

11 
ASSUMED OEPTI! OF WATER TABLE • 40. 0 FT 
Nl • OVERBURDEN NORMALIZED EQOIVALENT SPT VALUE 
Nl-F • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQUIVALENT SPT VALUE 
Dr • OVERBURDEN NORMALIZED EQUIVALENT REt.ATIVE DENSITY 
Su• UNDRAINED SHEAR STRENGTH 

I PHI• OVER.BURDEN NORMALIZED EQUIVALENT FRICTION ANGLE 

I 
The Earth Technology 

Corporation 

I 



I 
PAGE 2 of 4 

I SOUNDING CPT- 1 

I DEPTH NORMALIZED f'RIC:I ON SOIL BEHAVIOR TYPE Nl Nl-F Or Su PH! 
TIP RESISTANCE RATIO 

(ft ) ( tJ! ) ( \ ) (t) (tJ f) (Degrees I 
--- --- -- ------ -------------------------- ------ ---

20.5 9 . 2 2 . 69 SILTY CLAY to CLJ\Y 3-5 10-15 . 52 
2l. 0 8 . 6 2.39 SANDY SILT to CLJ\YF:Y SILT 3-5 10- 15 20-3 0 .55 
21.5 9 . 3 2 . 39 SANDY SILT t o CLAYEY SILT 3-5 10-15 20-30 .53 
22. 0 7 . 6 2 .49 SANDY SILT to CLAITY SILT 3-5 10 - 15 20 - 30 . 49 
22 . 5 7. l 2.54 SILTY CLAY to CLAY 3-5 10- 15 . 46 
23 . 0 ,.a 2 . 36 SANDY SILT to CLAIT'i SILT 3-5 10-15 20-30 . 44 
23.5 7 . 2 2 . 53 SILTY CI.AY to CIJ\Y 3-5 10-15 .47 
24 .0 6. 3 2 . 34 SANDY SILT to CLAYEY SILT 3- 5 10-15 20-30 . 4l 

I 
24 . S 8 . 7 2. 66 SANDY SI LT to CLAYEY SILT 3-5 10-15 30-40 . 60 
25 . 0 7. 2 3. 35 SILTY CLAY to CLAY 3- 5 10- 15 . 49 
25 . 5 6.5 2.57 SI LTY CLAY to CLAY 3- 5 10- 15 . 43 
26 . 0 6 . 5 2 . 60 SILTY CI.AY to CLAY 3- 5 10- 15 . 43 
26 . 5 7.6 3.07 SILTY CLAY t o CLAY 3- 5 10· 15 . SJ 

I 27. 0 19 .6 3 . 66 CLAYEY SILT to SILTY CI.\Y 10-15 15-20 l .46 
27 . 5 58 .0 3 . 52 SANDY SILT to CLA"!EY SILT 25-40 >4 0 90- 100 4 . 83 27- 31 
28.0 13 0 . l . 85 SANO to SILTY SANO 25 - 40 25-40 50-60 40 -42 
29.5 129 . 2 . 79 SANO to SILTY SANO 2 5- 4 0 25-4 0 50-60 40-42 

I 
29 . 0 107. 6 . 8~ SANO to SILTY SANO 2 5-40 25-40 50- 60 40-42 
29 . 5 121 . l . 79 SANO to SILTY SANO 25- 40 25 -40 50-60 40-42 
30 .0 107 . 2 . 92 SANO to SILTY SANO 25 - 40 25-40 50-60 40-42 
30. 5 136 . 2 .69 SANO to SILTY SANO 25-40 25 - 40 50- 60 40-42 
31. 0 73 . 6 1.42 SILTY SANO to SANDY SILT 20- 25 20- 25 50 - 60 35-40 

I 31 . 5 45. 3 3 .16 SANDY SILT to CI.\YEY SILT 25-40 25-40 70 - 80 4. 05 27-31 
32 .0 21. 9 4 . 53 CLAYEY SILT to SILTY CLAY 15-20 20 -25 l. 9l 
32.5 l◄. 7 3 . 99 CLAYEY SILT to SILTY CLAY 10-15 15 - 20 l. 25 

I 33 .0 23 . 7 4 . 30 CT..AYEY SILT to SILTY CI.AY 15-20 25-4 0 2.11 

I 
33 . 5 21.9 5. 94 SILTY CLAY TO CLAY 20- 25 25-4 0 l. 95 
34 . 0 20 . 5 3 . 57 CT..AYEY SILT to SI LTY CLAY 10-15 15-20 l.84 
34.5 20 . 2 4 . 92 CLWEY SILT to SILTY CLAY 15-20 20- 25 l.93 
35 .0 27 . 6 5 . 80 •SANDY CLAY to SILTY CLAY 25-40 25 -40 1 . 29 
35 . 5 32.3 5. 45 •SANDY CLAY to SILTY CLAY 25-40 >40 l. 53 

I 36 . 0 18 . 4 5.ll CLAYEY SILT to SILTY CLAY 15 - 20 20 -25 l. 70 
36 . 5 15 . 3 5 . 20 SILTY CLAY TO CLAY 10-15 20-25 l . 40 
37 . 0 14.5 4 . 92 CLAYEY SILT to SILTY CLAY 10-15 20-25 l. 33 
37.5 15 .2 4 . 74 CLAYEY SILT to SILTY CLAY 10- 15 20-25 l.41 

I 
38 . 0 13 . 2 6.33 SILTY CLAY TO CLAY 10- 15 20-25 1.22 
38 . 5 9 . 9 3 . 63 SILTY CLAY to CLAY 5-10 10-15 . 87 
39. 0 5 . 3 6 . 93 SILTY CLAY TO CLAY 5- 10 10-15 . 40 
39 . 5 10 . 5 3 . 76 CLAYEY SILT to SILTY CLAY 5- 10 10-15 . 96 
40 .0 10 . 4 2 . 78 SANDY SILT to CLAYEY SILT 5- 10 10 -15 30- 40 . 96 

I 40. S 11. 8 J . 33 CLAYEY SILT to SILTY CLAY s-10 10-lS 1 . 12 
41.0 12 . 8 3 . 78 CLAYEY SILT to SlLTY CLAY 5- 10 15-20 l.23 
41.5 16 . S 4 . 61 CLAYEY SI LT ~o SILTY CLAY 10- 15 20 -25 l. 63 
42 . 0 18 . 3 5 . 20 CLAYEY SILT to SILTY CLAY 15- 20 20-25 1 . 84 

I 
4 2 .5 17 . 3 5 .11 CLAYEY SILT t.o SI LTY CLAY 10- 15 20-25 1. 73 
43 . 0 16 . 9 5 . 37 SILTY CLAY TO CLAY 10-15 20 - 25 1. 70 
4 3 . 5 13 .s 5.52 SILTY CLAY TO CLAY 10•15 20-25 l. 32 
44.0 13 . 7 5 . 62 SILTY CLAY TO CLAY 10- 15 20-25 1. 35 
44 . 5 17 .8 4 .46 CLAYEY SILT to SILTY CLAY 10-15 20-25 1.81 

I 45 .0 23.2 S . lJ CLAYEY SILT to SILTY CLAY 1S-20 2S-40 2. 43 

•INDICATES OVERCONSOLIDATEO OR CEMENTED MATERIAL 
ASSUMED TOTAL ONIT WT • 120 PCT 

I ASSUMED DEPTH OF WATER TABLE • 40. 0 FT 
N1 - OVERBURDEN NORMALIZE:!) EQUIVALENT SPT VALUE 
Nl·F • OVERBURDEN NORMALI ZED FINES-CONTENT ADJUSTED EQUIVALENT SPT VlU.OE 
Or• OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY 

' 
Su• UNDRAINED SHEAR STRENGTH 
PH I • OVERBURDEN NORMALIZED EQUI VAI.E:m' FRICTION ANGLE 

I The Earth Technology 
Corporation 

I 



' PAGE 3 of 4 

I SOUNDING CPT-1 

I DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE Nl Nl·F Dr Su PHI 
TIP RESISTANCE RATIO 

(ft l (tsf l ( t i ( t ) ( CS f l I Degrees I 
-------------- --·----- ·---------------- -·- ------ -------·-

45.5 26 . ) 5.91 •SANDY CLAY to SILTY CLAY 25·40 25- 40 l. ]9 
46 .o 40.4 4 . 51 •SANDY CLAY to SILTY CLAY 25-40 >40 2.19 
46. 5 ]6 . 1 4.49 CLAYEY SILT to SILTY CLAY 25·40 25- 40 J. 92 
47 .0 21.2 4.50 CLAYEY SILT to SILTY CLAY 15·20 20·25 2 . 23 
47.5 116 . l 1.76 SILTY SAND to SANDY SILT >40 >4 0 60 - 70 35-40 
48 . 0 82.J 3 . 39 •CLAYEY SAND to SANDY CLAY >40 >40 90·100 4 . 64 31 - 35 
48 . 5 63 . 4 3. 32 SANDY SILT to CLAYEY SILT >4 0 >40 80-90 7 .12 27•31 
49 . 0 17 . 2 8 . 54 CLAY TO ORGANIC CLAY 15·20 25-40 l. 80 
49.5 15.2 5.29 SILTY CLAY TO CLAY 10-15 20-25 1 . 58 

I 50.0 12.5 3. 54 CLAYEY SILT to SILTY CLAY 5-lO 15·20 1 . 26 
50.S 23.2 4.56 CLAYEY SILT to SILTY CLAY 15·20 25·40 2.52 

I 
51 . 0 19.) 5 . 58 SILTY CLAY TO CLAY 15-20 25-40 2. 07 
51 . 5 45. 0 3.99 SANDY SILT to CLAYEY SILT 25-40 >40 90-100 5.12 27•31 
52 . 0 52. 0 l. 74 SILTY SAND to SANDY SILT 15-20 20 - 25 50·60 31 -35 
52.5 27. 9 6.24 •SANDY CLA'l to SILTY CLAY 25-40 25-40 1.56 
53. 0 lJ . 5 7 . 58 SILTY CLA'l TO CLAY 15-20 20-25 l.40 

~ 
53 . 5 30 .4 3.36 SANDY SILT to CLAYEY SILT 15-20 20-25 60 -70 3 . 44 27 -31 
54. 0 20.) 6 .41 SILTY C"'i.,AY TO CLAY 20·25 25-40 2.23 
54. 5 22.J 7 . 62 •SANDY CLAY to SILTY CLAY 20·25 25-40 l. 24 
55 . 0 29 . 5 7.99 •SANDY CLAY to SILTY CLAY 25-40 >4 0 l . 68 
55.5 22.2 5 . 47 SILTY CLAY TO CLAY 15·20 25-40 2.49 
56.0 78 . l 3.69 •CLAYEY SAND to SANDY CLAY >40 >4 0 4 . 68 

I 
56.5 149. 9 1.76 SAND to SILTY SAND >4 0 >40 70•80 40·42 
57.0 128.4 2 . 28 SILTY SAND to SANDY SILT >40 >40 80·90 35·40 
57.5 125 . 4 l.60 SAND to SILTY SANO >40 >40 60-70 35-40 

~ 
58 . 0 87 . 0 5 .10 •SAND'l CLAY to SILTY CLAY >4 0 >40 5. 31 
58 . 5 126.8 2.03 SILTY SAND to SANDY SILT >4 0 >40 70-80 35·40 
59.0 206.5 1.50 SAND to SILTY SAND >40 >40 70-80 40 -42 
59.5 197.l l.96 SAND to SILTY SANO >40 >40 80-90 40 -42 
60 . 0 42. 0 3.22 SAND'l SILT to CLAYEY SILT 20-25 25-40 70-80 5.08 27-31 
60 . 5 20 . 4 2. 40 SANDY SILT to CLAYEY SILT 5-10 15-20 40-50 2.35 27-31 
61. 0 25.2 2.17 SANDY SILT to CLAYEY SILT 10- 15 15·20 40 · 50 2 . 98 27 -Jl 

I 61. 5 21. 9 4.09 CLAYEY SILT to SILTY CLAY 15-20 20-25 2 . 56 
62 . 0 24 . l 3 . 87 CLAYEY SILT to SILTY CLAY 15-20 20-25 2.86 

I 
62.5 25 . 4 S.94 •SANDY CLAY to SILTY CLAY 20-25 25-40 1.51 
63.0 26.2 5.40 CLAYEY SILT to SILTY CLAY 20·25 2 5 -40 3 . 15 

I 
63.5 33.2 5 . 09 •SANDY CLAY to SILTY CLAY 2 5 -40 25-40 2. 03 
64 . 0 25.9 5.35 CLAYEY SILT to SILTY CLA'l 20-25 25-40 3. 13 
64.5 29.l 4.97 CLAYEY SILT to SILTY CLAY 20-25 25-40 3.57 
65.0 Jl . 8 5.51 •SANDY CLAY to SILTY CLAY 25-40 25-40 l.97 
65 . 5 21.l 6. 29 SILTY CLAY TO CLAY 20-25 25- 40 2 . 53 

I 66 . 0 21 . 4 6 .11 SILTY CLAY TO CLAY 20-25 25- 40 2.58 
66.5 23 . 4 S . 91 SILTY CLAY TO CLAY 20·25 25·40 2 . 85 
67.0 24 . 9 5. 68 • SANDY CLAY to SILTY CLAY 20-25 25 - 40 l. 53 
67 . S 29.7 S . 40 • SANDY CLAY to SILTY CLAY 25-4 0 25-40 l. 86 

~ 
68.0 29.8 S. 93 •SANDY CLAY to SILTY CLAY 2 5-40 25-40 l . 87 
68.5 25 . 6 6.99 • SANDY CLAY to SILTY CLAY 25-4 0 25-40 l. 60 
69 . 0 24. 3 6.51 •SANDY CLAY to SILTY CLAY 2 S-40 25 · 40 l . 52 
69 . 5 29.0 5 . SJ • SANDY CLAY to SILTY CLAY 25-40 25-40 l.84 
70 . 0 30.8 5.05 • SANDY CLAY to SILTY CLAY 25-4 0 25-40 1.97 

~ • INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL 
ASSUMED TOTAL ONIT WT• 120 PCF 
ASSUMED DEPTH OF WATER TABLE • 40.0 FT 

I Nl • OVERBURDEN NORMALIZED EQIJIVALENT SPT VALUE 
Nl•F - OVERBURDEN NORMALIZED FINES-CONTENT ADJUsn:o EQUIVALENT SPT VALUE 
Or• OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY 
Su • UNDRAINED SHEAR STRENGTH 

I 
PHI • OVERBtlRDEN NOR.M1'LIZEO EQUIVALENT FRICTION ANCLE 

I 
The Eanh Technology 
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SOUNDING CPT-1 

DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE 
TIP RESISTANCE RATIO 

{ ft) (tsf l I \ ) 

--- -·-- ------- -------- ------------------- -------
70.5 35 .l 4 . 32 CLAYEY SILT 

• INDICATES OVERCONSOLIOATEO OR CEMENTED MATERIAL 
ASSUMED TOTAL UNIT WT• 120 PCF 
ASSUMED DEPTH OF WATER TABLE• 40 . 0 FT 
Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE 

to SILTY CLAY 

Nl 

25-40 

Nl-F • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQUIVALENT SPT VJU.UE 
Or• OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY 
Su• UNDRAINED SHEAR STRENGTH 
PHI• OVERBURDEN NOIU-1>.LIZtO EQUIVALZIIT FRICTION ANGLE 

Nl-F 

25 - 40 

PAGE 4 of 4 

Or Su PHI 

( \ ) {CSf ) !Oegre<!s ) 
-- -------

4 . 54 
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********************************************************************* 
* * 
* CPT INTERPRETATIONS * 
* * 
* SOUNDING CPT-2 PROJECT NO 94-382-0000 1 * 
* PROJECT TETC/ S.F.V . REDLINE INSTRUMENT Fl5CKE098 * 
* LOCATION CANOGA PARK SYSTEM T2/I4 / C2 / R2 * 
* DATE 09-03-1993 OPERATOR EC/BR * 
* * 
********************************************************************* 

DEPTH NORMALIZED PRICTION SOIL BEHAVIOR TYPE 
TIP RESISTANCE RATIO 

(!t ) (tsf l ( t ) 

-------------- -------- --------------------------.o .o .00 
.5 288 . 9 . 69 SANDY GRAVEL to SAND 

1.0 140 . 6 3.38 •CLAYEY SAND to SANDY CLAY 
l.5 68 . 5 4. 00 •CLAYEY SAND 1:0 SANDY CLAY 
2 . 0 39.5 2.53 SANDY SILT to CLAYEY SILT 
2. 5 36.8 . 9l SILTY SAND to SANDY SILT 
3.0 27.8 2.75 SANDY SILT to CLAYEY SILT 
3 . 5 28 . 4 2 . 44 SANDY SILT to CLAYEY SI LT 
4.0 33.2 4 . 93 •SANDY CLAY to SILTY CT.,AY 
4 . 5 36.6 4. 94 •SANDY CLAY to SILTY CLAY 
5.0 32. 8 3.16 SANDY SILT to CLAYEY SILT 
5.5 25.3 1.48 SILTY SAND to SANDY SILT 
6. 0 32.6 3.65 SANDY SILT to CLAYEY SILT 
6.5 42 .l 2. 72 SANDY SILT 1:0 CLAYEY SILT 
7. 0 41. 6 2 .82 SANDY SILT to CLAYEY SILT 
7.5 30 . 9 5.42 •SANDY CLAY to SILTY CLAY 
8.0 30.0 4.73 CLAYEY SILT to SILTY CLAY 
8.5 27 . l 5.40 •SANDY CLAY to SILTY CLAY 
9.0 27.5 5 .16 CLAYEY SILT to SILTY CLAY 
9 . 5 24.7 5. 44 SILTY CLAY TO CLAY 

10.0 25.6 5 . 48 SILTY CLAY TO CLAY 
10 . 5 22 . l 5.69 SILTY CLAY TO CLAY 
11. 0 16.l 5 . 01 CLAYEY SILT to SILTY CLAY 
ll . 5 16.0 5 . 72 SILTY CLAY TO CLAY 
12.0 19.5 5 . 24 CLAYEY SILT to SILTY CLAY 
12, 5 25.9 3.81 CLAYEY SILT to SILTY CLAY 
13.0 32.7 3.95 CLAYEY SILT to SILTY CLAY 
13.S 33.2 3.17 SANDY SILT to CLAYEY SILT 
l4. 0 33 . 3 2.24 SANDY SILT to CLAYEY SILT 
l4. 5 38.7 1.48 SILTY SAND to SANDY SILT 
15.0 46.l 2.19 SILTY SAND to SANDY SILT 
15.S 32.2 3.26 SANDY SILT to CLAYEY SILT 
l6 . 0 45 .l 1.57 SILTY SAND to SANDY SILT 
16.5 24.8 3 . 02 SANDY SILT to CLAYEY SILT 
17.0 17 . 2 3.89 CLAYEY SILT to SILTY CLAY 
17.5 15.4 5 . 13 SILTY CLAY TO CLAY 
18 . 0 12.7 3.74 CLAYEY SILT to SILTY CLAY 
18.S 12 .1 4 . 78 CLAYEY SILT to SILTY CLAY 
19.0 8 . 2 4 . 84 SILTY CLAY TO CLAY 
19 . S 9.5 4 . 43 CLAYEY SILT to SILTY CLAY 
l0.0 8 . 6 4 . 84 SILTY CLAY TO CLAY 

•INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL 
ASSUMED TOTAL UNIT WT• 120 PCF 
ASSUMED DEPTH OF WATER TABLE • 40 . 0 FT 
Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE 
Nl·F • OVERBURDEN NORMALIZED FINES-CO~'TENT ADJUSTED EQUIVALENT 
Dr• OVERBURDEN NORMALIZED EQUIV1.LENT RELATIVE DENSITY 
Su• UNDRAINED SHEAR STRENGTH 
PHI • OVERBURDEN NORMALIZED EQU'IVALENT PRICTION ANGLE 

Nl Nl-F 

,40 >40 
>4 0 >40 
>40 >4 0 

lS-20 20-25 
5-10 10-15 

10-15 20-25 
10-15 15-20 
25-40 25-40 
25-40 >40 
15-20 20-25 
5- lO 10-15 

20-25 25-40 
20-25 25-40 
20-25 25-40 
25-4 0 25-40 
20-25 25-40 
20-25 25-40 
20-25 25-40 
20-25 25-40 
20-25 25-40 
20-25 25-40 
10-15 20-25 
10-15 20-25 
15- 20 25-40 
15-20 20-25 
20-25 25-40 
15-20 25•40 
10-15 15·20 
10•15 15-20 
15-20 20-2S 
15·20 25-40 
10-15 15-20 
10· 15 20-25 
10·15 15-20 
10-15 20-25 

5-10 15-20 
5-10 15-20 
S-10 15-20 
5-10 10-15 
5-10 lS-20 

SPT VALUE 

PAGE 1 of 

Dr Su PHI 

( t ) (tsf ) (D<!gr<!es) 

---------
60-70 42-45 

2 . ll 
l. ll 

60 - 70 1. 36 27-Jl 
30-40 31-3 5 
50·60 1.05 27-Jl 
50-60 1.12 27-31 

.68 

. 77 
60-70 l. 42 27-31 
30-4 0 31-35 
70-80 l.48 27-31 
60-70 l.97 27-31 
60-70 l . 98 27-31 

. 75 
1 . 48 

. 68 
1.41 
1 . 29 
1.36 
1.19 

.87 

. 87 
l. 09 
1.49 
1.92 

60-70 l. 97 27-31 
50-60 2.01 27-31 
40-50 31-35 
S0-60 JJ.-35 
60-70 2.02 27-31 
40·50 31.35 
S0-60 1.58 27-31 

l.09 
. 98 
.Bl 
.77 
. so 
.53 
. 54 
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I PAGE 2 of 3 

SOUNDING CPT-2 

I 
DEPni NORMALIZED FRICTION SOIL BEHAVIOR TYPE Nl Nl -F Dr Su PHI 

I TIP RESISTANCE RAT IO 
(ft) (tsf ) ( \ ) ( \ ) (tsf ) (Degrees ) 

-------------- -------- ---------- ---------- -- ---- ---·- ----
20.S 7.7 4 . 52 SILTY CLAY to CLAY 5-10 l0-15 . 48 
2l. 0 5 .5 3 . 49 SILTY CLAY to CLAY 3-5 10-15 .33 

I 21.S 4 .7 2 . 96 SILTY CLAY to CLAY 3-5 10-15 . 27 
22 .0 ll. 0 2 .00 SANDY SILT to CLAYEY SILT 3-5 10-15 20-30 . 75 27-31 
22.S 14 . 5 2 .58 SANDY SILT to CLAYEY SILT 5-10 1 0- 15 40-50 l. 02 
23 .0 17 .4 2 . 28 SANDY SILT to CLAYEY SILT 5-10 10-15 30 -40 l. 25 27-31 

I 
23.S 18.5 3.29 SANDY SILT to CLAYEY SILT 10- 15 15-20 50-60 l.36 
24. 0 17 . 5 3 . 87 CLAYEY SILT to SILTY CLAY 10-1s 15-20 1.29 
24 . S 10.7 3 . 92 CLAYEY SILT to SILTY CLAY 5-10 15-20 .76 
25.0 ll.8 3. ll SILTY CLAY to CLAY 5-10 10-15 .es 

I 
25.5 13 . l 3 . 4l CLAYEY SILT to SILTY CLAY 5-10 15-20 .97 
26 .0 1 3 . 0 3 .15 CLAYEY SILT to SILTY CLAY 5-10 15-20 .97 
26 . 5 12 .0 2 . 52 SANDY SILT to CLAYEY SILT 5-10 10-15 30 -40 . 90 
27 .0 ll . 2 2 . 76 SANDY SILT to CLAYEY SILT s-10 10-15 30 -40 .83 
27.5 11. 9 3 .20 CLAYEY SILT to SILTY CLAY 5-10 10 -15 . 90 

I 28 . 0 12 . 0 2 . 61 SANDY SILT to CLAYEY SILT 5-10 10- 15 30 -4 0 .92 
28 . 5 10.9 4.30 CLAYEY SILT to SILTY CLAY 5-10 15 - 20 .84 
29 .0 11. 2 3 . 50 CLAYEY SILT t o SILTY CLAY 5-10 10-15 .86 
29 . 5 8.9 3.49 SILTY CLAY to CLAY 5-10 10- 15 .67 

I 
30 . 0 7. 2 3. 9l SILTY CLAY t o CLAY 5-10 10- 15 . 52 
30.5 7 .6 3.22 SILTY CLAY to CLAY 3-5 10 -15 . 57 
31.0 9. 2 3.29 SILTY CLAY t o CLAY 5-10 10 -15 . 72 
31. S 16.4 4. Bl CLAYEY SILT to SILTY CLAY 10-15 20 -25 l. 38 
32.0 94 . 4 1.37 SAND t o SILTY SAND 25-40 25-40 50-60 35-4 0 

I 32 . S 119 . 0 l.51 SAND to SILTY SAND >40 >40 60-70 35-40 
33 . 0 126.8 . 68 SAND to SILTY SAND 20-25 20-25 50-60 40-42 
33 . S 70.6 2 .03 SILTY SAND to SANDY SILT 25-40 25-40 60-70 35-40 
34 . 0 55.5 3 . 65 SANDY SILT to CLAYEY SILT 25-40 >40 90-100 5 . 23 27- 31 

I 
34.5 96.l l. 30 SAND to SILTY SAND 25-40 25-40 50-60 35-40 
JS .O 69.0 2 .05 SILTY SAND to SANDY SILT 25-40 25- 40 60- 70 35-40 
3S . 5 76.4 1.18 SAND to SILTY SAND 20-25 20-25 40-50 35-40 
36 . 0 76.9 l .26 SAND to SILTY SAND 20-25 20-25 50-60 35- 40 
36.S 81. 0 l. 55 SILTY SAND to SANDY SILT 25-40 25-40 50-60 35-40 

I 37 . 0 lll. 5 . 63 SAND to SILTY SAND 15-20 20-25 40-50 40-42 
37 . 5 89.2 .54 SAND to SILTY SAND 1 0- 15 15-20 40-50 40-42 
38 .0 52.4 2 . 05 SILTY SAND to SANDY SILT 20 - 25 25-40 50-60 31-35 
38.5 27.S 3.83 CLAYEY SILT to SILTY CLAY 15-20 25-40 2 .73 

I 
39 .0 79.7 l.86 SILTY SAND to SANDY SILT 25-40 2S-40 60- 70 35-40 
39.5 57 . 7 J.64 SANDY SILT to CLAYEY SILT 25·40 >40 90·100 6.00 27-31 
40. 0 77 .0 2. 34 SILTY SAND to SANDY SILT 25-40 >40 70-80 35-40 
40.5 31. J 4 . 42 CLAYEY SILT to SILTY CLAY 20-25 25-4 0 3.22 
u .o 24.J 4 . 68 CLAYEY SILT to SILTY CLAY 15-20 25-4 0 2 . 47 
41. 5 24.0 3.28 SANDY SILT to CLAYEY SILT 10-15 20-25 60-70 2.45 
42.0 24 . 6 3 . 98 CLAYEY SILT t o SILTY CLAY 15-20 20-25 2.52 
42.5 22.2 3 .35 SANDY SILT to CLAYEY SILT 10·1S 15-2 0 60- 70 2.26 
43. 0 15.3 3 .08 SANDY SILT to CLAYEY Sit.T s-10 15·20 40-50 l .S2 
43.S lJ. 9 4 . 41 CLAYEY Sit.T to Sit.TY CLAY 10·15 1S-20 1. 37 
44. 0 14 .4 4 .03 CLAYEY Sit.Teo Sit.TY CLAY 5•10 15•2 0 l. 42 
44. S 18.5 3 .33 SANDY SILT to CLAYEY SILT 10-15 1S-20 50-60 l. 89 
4S.O l4 '6 3.57 CLAYEY SILT to Sit.TY CLAY 5-10 1S-20 1. 46 

I *INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL 
ASSOMED TOTAL UNIT WT• 120 PCF 
ASSUMED DEPni OF WATER TABt.E • 40 .0 FT 

I 
Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE 
Nl•F • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQl7IVAI.ENr S PT VALUE 
Dr• OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY 
Su • UNDRAINED SHEAR STRENGTH 
PHI• OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE 

I 
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SOUNDING CPT-2 

DEPTH NORMALrZEO FRICTION SOIL BEHAVIOR TYPE 
TIP RESISTANCE RATIO 

(ft) (tsf l ( \ ) 

-------------- -------- --------------------------
45.5 l6 . 2 3.32 CLAYEY SILT to SILTY CLAY 
46 . 0 17 . 4 2.92 SANDY SILT to CLAYEY SILT 
46 . 5 15 . 6 3.75 CLAYEY SILT to SILTY CLAY 
47 . 0 39. S 3 . 93 CLAYEY SILT to SILTY CLAY 
47.S 15.7 6.45 SILTY CLAY TO CLAY 
48 . 0 12. 0 4.38 CLAYEY SILT to SILTY CLAY 
48.5 17.6 3.92 CLAYEY SILT to SILTY CLAY 
49. 0 23.3 4 . 06 CLAYEY SILT to SILTY CLAY 
49.5 21.5 3 . 77 CLAYEY SILT to SILTY CLAY 
50 . 0 15 . 7 4.55 CLAYEY SILT to SILTY CLAY 
50 .S 13 . 9 4 . 56 CLAYEY SILT to SILTY CLAY 
51. 0 45.3 5.00 *SANDY CLAY to SILTY CLAY 
51 .5 117. 3 3 . 27 *CLAYEY SAND to SANDY CLAY 
52.0 244. l l. 97 sium to SILTY SJUm 
52 . 5 237 . 2 . 93 SANO t o SILTY SANO 
53.0 177 . 8 l. 54 sium to SILTY SANO 
53.5 136 . 5 l. 24 SANO to SILTY SANO 
54 . 0 88 . 9 2 . 74 SILTY SAND to SANDY SILT 
54 . 5 31.5 3.80 CLAYEY SILT to SILTY CLAY 
55 .0 16 . 6 3 . 12 SANDY SILT to CLAYEY SILT 
55 . 5 25 . l 3 . 86 CLAYEY SILT t o SILTY CLAY 
56 . 0 14 . 0 3 .06 SANDY SILT to CLAYEY SILT 
56.S 12 . J J. ll et.AYEY SILT co SILTY et.AY 
57.0 13.l 4.25 CLAYEY SILT to SILTY CLAY 
57 . 5 14 . l 4.24 CLAYEY SILT co SILTY CLAY 
58 . 0 21.4 4.79 CLAYEY SILT to SILTY CLAY 
58 . 5 l4 . 3 4. 77 CLAYEY SILT to SILTY CLAY 
59.0 12.8 4.55 CLAYEY SILT to SILTY CLAY 
59 . 5 12 . 7 4.66 CLAYEY SILT to SILTY CLAY 
60 . 0 12.7 5.53 SILTY CLAY TO CLAY 
60 . 5 12 . 2 5.63 SILTY CLAY TO CLAY 
61.0 12 . 6 5.24 SILTY CLAY TO CLAY 
61.5 l) .4 5.28 SILTY CLAY TO CLAY 
62 . 0 15 . 4 4.81 CLAYEY SILT to SILTY CLAY 
62.S l3 .5 5.08 SILTY CLAY TO CLAY 
63 . 0 13.2 4.42 CLAYEY SILT to SILTY CLAY 
63. 5 l4. l 4.64 CLAYEY SILT to SILTY CLAY 
64. 0 15.l 4 .21 CLAYEY SILT to SILTY CLAY 
64.5 l3. 2 4 . 52 CLAYEY SILT to SILTY CLAY 
65.0 l3. 6 4.64 CLAYEY SILT to SILTY CLAY 
65 . 5 l4. 0 5 . 31 SILTY CLAY TO CLAY 

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL 
ASSUMED TOTAL UNIT WT• 120 PCF 
ASSUMED DEPTH OF WATER TABLE• 40.0 FT 
Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE 

Nl 

5-lO 
5-10 

10-15 
25-4 0 
15-20 

5-lO 
10-15 
1s-20 
10-15 
10-15 
10-15 

>4 0 
>4 0 
>4 0 
>4 0 
>4 0 
>40 
>4 0 

20-25 
5-10 

15-20 
s-10 
S-10 
5-10 

10-15 
15-20 
10-15 
5-10 
5-10 

10-15 
10-15 
10-15 
10-1S 
10-15 
10-15 

5-10 
10- 15 
10-1S 
5-10 

10-15 
10-15 

Nl-F • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQUIVALENT SPT VALUE 
Or• OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY 
Su• UNDRAINED SHEAR STRENGTH 
PHI• OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE 

Nl -F 

15-20 
15-20 
15-20 
25-40 
20-25 
15-20 
15-20 
20-25 
20-25 
20-25 
15-20 

>4 0 
>4 0 
>40 
>40 
>40 
>40 
>40 

25-40 
15-20 
20-25 
15-20 
10-15 
15-20 
15-20 
25-40 
15-20 
15-20 
15-20 
20-25 
15-20 
15-20 
20-25 
20-25 
15-20 
15-20 
15-20 
15-20 
15-20 
15-20 
20-25 

PAGE 3 of 3 

or Su PHI 

( t) ( tsf ) {Degrees ) 

---------
l.64 

50-60 l. 78 
l. 59 

80- 90 4.31 
l. 61 
l.l9 
l . 84 
2.50 
2 . 31 
l . 64 
l.43 
2 . 57 
6 . 84 

90- 100 40 -42 
60-70 42-45 
70-80 40-42 
60-70 40 -42 
80 - 90 31 -35 

3 . 59 
50- 60 l.80 

2 . 84 
40-50 l. s o 

1 . 29 
l . 39 
l.52 
2.44 
l. 55 
1.38 
l. 37 
l. 37 
l. 31 
l. 36 
1 . 47 
l. 74 
l.50 
l .46 
1 . 58 
l. 7l 
1 . 48 
l. 54 
l. 59 

Tiu Earrh Technology 
Corporation 
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SOUNDING NUMBER: CPT- 3 

CANOGA PARK CA· - THE EARTH TECHNOLOGY 
OS- lO- l SS3 t!/fj CORPORATION 



I 
********************************************************************* 
* * 
* CPT INTERPRETATIONS * 
* * 

I * SOUNDING CPT-3 PROJECT NO 94-380- 00001 * 
* PROJECT TETC/ S.F.V.RED LINE INSTRUMENT Fl5CKE09 0 * 
* LOCATION CANOGA PARK CA. SYSTEM SYSTEM#3 * 

I * DATE 09-10-1993 OPERATOR KC/BCR * 
* * 
************************************ ****** *************************** 

I 
PAGE 1 of 4 

DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE Nl Nl-F Dr Su PHI 
TIP RESISTANCE RATIO 

' 
(ft. ) ( t.sf ) ( \ ) I t ) (c:.sf ) (Degrees ) 

-·--- --------- -- ------ --------------- --- -------- ---- ---~-
. 0 .0 . 00 
.5 327.9 1. 84 *SAND c:.o SILTY SAND >40 >40 

I 
1.0 186.6 3 . 69 •CLAYEY SAND C:.o SANDY CLAY >40 >40 2.80 
1. 5 112 . 4 2.20 SILTY SAND co SANDY SILT >40 >40 70-80 35-4 0 
2. 0 73.4 l. 4 6 SILTY SAND c:.o SAND'! SILT 20-25 25 - 40 S0-60 3S -4 0 
2.5 49 . 4 l . 26 SILTY SAND c:.o SANDY SILT l0-15 15-20 40-50 35-40 
3.0 42.8 l. 33 SILTY SAND co SANDY SILT 10 - 15 15-20 40 -50 31-35 

I 
3 .5 33 . 7 l.l7 SILTY SAND co SANDY SILT 5- l0 l0-l5 30-40 Jl-35 
4.0 40 . 7 . 88 SAND c:.o SILTY SAND 5-10 l0-l5 30 -40 35-40 
4 . 5 50 . 9 . 77 SAND co SILTY SAND 10-15 10-15 30 -40 35-40 
5.0 49.8 . 89 SAND co SILTY SAND 10-15 10-15 30-40 35-40 
5 . 5 33.0 .90 SILTY SAND c:.o SANDY SILT 5-lO 10-15 20-30 Jl-35 

I 6 . 0 26 . 8 . 81 SILTY SAND to SANDY SILT 5-10 • 10-15 20-30 31-35 
6.5 28.2 1 .13 SILTY SAND to SANDY SILT 5-l0 10 -15 30-40 Jl-35 
7.0 33 .0 1.18 SILTY SAND co SANDY SILT 5- 10 10-15 30-40 Jl-35 

I 7.5 24 . 8 1 . 27 SILTY SJ\ND c:.o SANDY SILT 5-10 10 -15 30-40 31-35 

- 8.0 34 . 2 3 .36 SANDY SILT c:.o CLAYEY SILT 20 - 25 25-40 70•80 1 .70 27-31 
8.5 so.a 2 .04 SILTY SAND to SANDY SILT 20 - 25 20-25 50-60 31-35 
9.0 49.1 2.88 SANDY SILT c:.o CLAYEY SILT 25-40 25-40 70-80 2.54 31-35 
9 . 5 54.6 1. 57 SILTY SAND c:.o SANDY SILT 15-20 20-25 50·60 35-40 

10.0 73 . 8 1.44 SILTY SAND to SANDY SILT 20-25 25-40 S0-60 35 - 40 

1· lO. S 75.7 1.36 SAND c:.o SILTY SAND 20-25 20·2S S0-60 3S-4 0 
ll . 0 61 . 1 1.50 SILTY SAND to SANDY SILT 1S-20 20-25 S0- 60 35-40 
ll. S 42 . 5 2. 33 SILTY SJ\ND to SANDY SILT 15-20 20-25 50- 60 3l·35 
12 . 0 34.7 3.52 SANDY SILT c:.o CLAYEY SILT 20-2S 25-40 70-80 1.98 27-31 

I 
12. 5 40.1 l. 84 SILTY SAND to SANDY SILT l0·l5 15·20 40 - 50 31-35 
13,0 44 . 2 l.33 SILTY SAND to SANDY SILT l0- l5 15-2 0 40 - 50 31·3S 
13, 5 48 . 2 l. 47 SILTY SAND to SANDY SILT 15 · 20 15-20 40-50 31-35 
14. 0 47.4 l. 75 SILTY SAND to SJ\NDY SILT 15-20 20- 25 50-60 Jl-35 

I l4 . 5 38 . 5 3 . 32 SJ\NDY SILT to CLAYl::Y SILT 20-25 25-40 70-80 2.36 27 - Jl 

I 15 . 0 34 . 2 4. 31 CLAYEY SILT to SILTY CLAY 25-40 25 - 40 2.12 
15.5 30.8 4.82 CLAYEY SILT to SILTY CLAY 20 - 25 25-40 1. 93 
16. 0 40 . 5 2.22 SILTY SAND to SANDY SILT 15 - 20 20 - 25 S0·60 31-35 
16. 5 53.5 l.38 SILTY S»ID to SANDY SILT 15-20 15-20 40- 50 35-40 

I 
17 . 0 60.2 1 . 03 SJ\ND to SILTY SAND 15-20 15·20 40-50 35-40 
17 . 5 46 . 8 2.12 SILTY S»ID to SJ\NDY SILT 15 - 20 20-25 S0- 60 31-35 
18 . 0 57 . 0 l . 73 SILTY SAND to SANDY SILT 20-25 20-25 50- 60 35 - 40 
18. 5 101. 6 l.06 SAND to SILTY SAND 25 -40 25-40 50-60 40-42 
19.0 68 . 8 l.73 SILTY SAND to SANDY SILT 25 - 40 25-40 50- 60 35 - 40 

I l9. s 33.5 3 . 88 CLAYEY SILT co SILTY CLAY 20-25 25·40 2.32 
20.0 28 . 2 4.34 CLAYEY SILT to SILTY CLAY 20-25 25-40 l.97 

I 
• INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL 
ASSUMED TOTAL UNIT WT• 12 0 PCF 
ASSUMED DEPTH OF WATER TJ\BLE • 40.0 FT 
Nl • OVERBURDEN NORMJ\LIZED EQUIVALENT SPT VALUE 
Nl-F • OVERBURDEN NORMALIZED FINES-CONTENT J\DJUSTED EQUIVALENT SPT VALUE 

I Or• OVERBURDEN NORMJ\LIZED EQUIVALENT RELATIVE DENSITY 
Su• lJNDRJ\INED SHEJ\R STRENGTH 
PHI • OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE 

I Tht Eanh Technology 
Corporation 



' I PAGE 2 of 4 
SOUNDING CPT-3 

I 

I DEPTH NORMALIZED FRICTION SOIL BEHAVIOR ITPE Nl Nl·F' Dr Su PHI 
TIP RESISTANCE RATIO 

I 
{ft) (t:sf ) ( I ) {I ) {t:sf l <Degr""" l 

-- ---- --- ·---- -------- ------------ -------------- ---- -----
20.S 3S . B 3.89 CLAYEY SILT t:o SILTY CLAY 2 0-25 2S-4 0 2.54 
21. 0 33. 0 2. 39 SANDY SILT to CLAYEY SILT l 0· l5 20-25 5 0-60 2.36 27-31 
21.S 20.7 4 . 5S CLAYEY SILT to SILTY CLAY 15-20 20 - 2S 1. 46 

I 22. 0 19 . B 5 . 0l CLAYEY SILT to SILTY CLAY lS-20 20 •25 l.41 
22.5 17. 4 5 . 3S SILTY CLAY TO CLAY l 0·l5 20·2S l. 25 
23.0 16 . 7 5.53 SILTY CLAY TO CLAY l 0 · l 5 20·25 l. 21 
23 . 5 22 . 6 3 . 65 CLAYEY SILT to SILTY CLAY l O· lS 20·2S l. 68 

- 24 .0 30.4 l. 73 SILTY SAND t:o SANDY SILT l0 · l5 1s-20 40 -50 31-35 
24. S 23 . 6 3.36 SANDY SILT to CLAYEY SILT l 0 · 15 20·25 60 - 70 l.79 
25 . 0 22 . 3 4. 40 CLAYEY SILT t:o SILTY CLAY 15•20 20-25 l. 70 
25 . 5 27 . 3 3.97 CLAYEY SILT t o SILTY CLAY 15 -20 25-40 2. l3 
26 . 0 42 .0 2.53 SANDY SILT to CLAYEY SILT 1S-20 20·2S 60-70 3. 37 31 - 35 

I 26 . 5 S4 . 4 3 . 73 SANDY SILT to CLAYEY SILT 25-40 >40 90· 100 4. 43 27-31 
27 . 0 44 . 7 2.54 SANDY SILT to CLAYEY SILT 20- 25 25- 40 60-70 J.66 Jl-3 5 
27.5 54 .0 2. 7l SANDY SILT to CLAYEY SILT 25-40 25-40 70-80 4 . 49 31-3S 
28.0 55 .l 4. 99 *SANDY CLAY to SILTY CLAY >4 0 >40 2. Jl 

J 
28 . 5 69 . 3 3.26 SANDY SILT to CLA'iEY SILT >4 0 >40 90 · 100 5 . 9l 31 . 35 
29.0 97 .9 2. 39 SILTY SAND to SANDY SILT >4 0 >40 70-80 35-4 0 
29.5 73 . 4 3 . 94 *CLAYEY SAND to SANDY CLAY >4 0 >40 3.20 
30.0 77. 8 l. 73 SILTY SAND to SANDY SILT 25-40 25-40 50 - 60 35 ·4 0 
30.5 7l. 9 1 . 42 SILTY SAND to SANDY SILT 20 · 25 20-2 5 50 - 60 35-4 0 

I Jl. 0 37. 5 4. 54 *SANDY CLAY t o SILTY CLAY 25-4 0 25 -4 0 1. 65 
ll. 5 38.l 3. 46 SANDY SILT to CLAYEY SILT 20-25 25-40 70- 80 3.39 27 - 31 
32. 0 52.4 3 . 43 SANDY SILT to CLAYEY SILT 25·40 >4 0 80-90 4 .7'1 27-31 
32 .5 83.l 2.14 SILTY SAND to SANDY SILT 25-40 >40 60-70 35-40 

I 
33. 0 157. 4 l . 33 SAND to SILTY SAND >40 >40 60-70 4 0 -42 
33.5 159 .4 l. lO SAND to SILTY SAND >4 0 >40 60-70 4 0 - 42 
34. 0 119. 2 l.4 3 SAND to SILTY SAND 25 -40 >4 0 60 -70 40 - 42 
34. 5 42.8 4.12 CLAYEY SILT to SILTY CLAY 25·40 >4 0 4 .03 
35.0 4 0.8 2.63 SANDY SILT to CLAYEY SILT 15·20 25-40 60-70 3 . 88 27-31 

I 35.5 38.2 3 . 21 SANDY SILT to CLAYEY SILT 20 -25 25-40 70-80 3 .6 5 27 -31 
36.0 40 .9 2. 9l SANDY SILT to CLAYEY SILT 20 -25 25-40 60-70 3 . 96 27-31 
36.S 2S . 3 3 . 02 SANDY SILT to CLAYEY SILT 10 -1s 20-25 50-60 2 . 41 27•31 
37.0 24 .3 2.9 1 SANDY SILT to CLAYEY SILT 10 - 15 15-20 50-60 2. 33 27-31 

I 
37.5 2S.9 3 . 52 SANDY SILT to CLAYEY SILT lS-20 20-25 60-70 2 . 51 
38 . 0 23. 9 3.50 SANDY SILT to CLAYEY SILT 10 · 1S 20-2S 60-70 2 . 33 
38 . S 22 . 5 3.75 CLAYEY SILT to SILTY CLAY 10 · 1S 20-25 2 . 21 
39 . o 23 . 5 3 . 56 CLAYEY SILT to SILTY CLAY 10·15 20-2S 2. 32 
39 . S 18.2 3.34 CLAYEY SILT to SILTY CLAY 10 · 1S 15-20 l.79 

I 40. 0 25 . 4 3.48 SANDY SILT to CLAYEY SILT 15-20 20-25 60-70 2.57 
40.S 24.2 4.57 CLAYEY SILT to SILTY CLAY 15-20 25-40 2.46 
41 . 0 20 . l 3. 51 CLAYEY SILT to SILTY CLAY 10-15 15-20 2. 02 
41. 5 37.3 5.43 *SANDY CLAY to SILTY CLAY 25-40 >40 1.95 

.1 42 . 0 21. 6 S.18 CLAYEY SILT to SILTY CLAY 15- 20 2S-40 2.19 
42 . 5 41. 0 4. 05 CLAYEY SILT to SILTY CLAY 25·40 25-4 0 4.33 
43 . 0 42.6 S.7S *SANDY CLAY to SILTY CLAY >4 0 >40 2.26 
43. 5 103.6 l. 77 SILTY SAND to SANDY SILT >4 0 >4 0 60-70 35-40 
u . o 118 . 5 3 .01 •SILTY SAND t o CLAYEY SAND >40 >40 

~ 
44 . 5 169 .l 2.09 SILTY SAND to SANDY SILT >40 >40 80·90 35-4 0 
45 . 0 201. 3 l . 72 SAND t:o SILTY SAND >4 0 >4 0 80 -90 4 0 -42 

*INDICATES OVERCONSOLIDATED OR CEMENTI:O MATERIAL 

I ASSUMED TOTAL UNIT l!T • 120 PCF 
ASSUMED DEPTH OF WATER TABLE• 40.0 FT 
Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE 
Nl·F • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQUIVALENT SPT VALUE 

I Dr• OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY 
Su• UNDRAINED SHEAR STRENGTH 
PHI• OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE 

I The Eanh Technology 

~ 
Corporation 
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SOUNDING CPT - 3 · 

I 
DEPTH NORMALIZED FRICTI ON SOIL BEHAVIOR TYPE Nl Nl·F Dr Su PHI 

TIP RESISTANCE RATIO 

I (ft ) (tsf l I t ) ( t ) (tsf ) (Degrees I 

-- --- -------- - -------- ----------------- ----- ---- ---------
45 . 5 199 . l l. 24 SAND to SILTY SAND >40 >40 70 - 80 40 - 42 
46 . 0 159 . 7 1 . 19 SAND to SILTY SAND >40 >40 60-70 40 •42 

I 
46.5 66 . 4 2 . 34 SILTY SAND t o SANDY SILT 25-4 0 25·40 60-70 31 . 35 
47 . 0 20 . 5 l . 91 SANDY SI LT t o CLAYEY SILT 5- 10 10· 15 30-40 2 . 15 27-31 
47 . 5 19 . l 3 . 55 CLAYEY SILT t o SILTY CLAY 10- 15 15-20 2. 00 
48 . 0 l4 . 8 2 . 99 SANDY SI LT to CLAYEY SILT 5•10 15· 20 40-50 l.51 
U.5 13 . 9 2 . 25 SANDY SILT to CLAYEY SILT 5-10 10-15 30-40 l. 41 27 - 31 

I 49 . 0 23 . 8 4 . 16 CLAYEY SILT to SI LTY CLAY 15-20 20- 25 2.56 
49. 5 19 . 5 6 . 73 SILTY CLAY TO CLAY 20-25 25·40 2. 07 
so .o 65 . 7 2.24 SILTY SANO to SAND'! SI LT 25·40 25 - 40 60-70 31-35 
S0.5 124 . 8 2 . 58 SILTY SAND to SAND'! SILT >4 0 >40 90 - 100 35 - 40 

' 
S1. 0 45 . 9 6 . 06 • SANDY CLA 'l to SILTY CLAY >4 0 >40 2.60 
51 . 5 26 . 1 4.35 CLAYEY SILT to SILrY CLAY 15- 20 25 ·40 2 . 88 
52. 0 32 . 2 5 . 80 • SANDY CLAY t o SILT'! CLAY 25·<1 0 >40 l. 81 
52 . 5 37.3 5 . 72 *SANDY CLAY to SILTY CLAY 25-4 0 >40 2 . 12 
53.0 17 . 6 5 . 22 SILTY CLA'l TO CLAY 10·15 20-25 l.90 

I SJ.5 19 . 7 4 . 96 CLAYEY SILT to SILrY Cl.A'{ 15-20 20-25 2 .15 
H .O 20 . 3 5 . 09 CLAYEY SILT to SILTY CLAY 15-20 25-40 2 . 24 
54. 5 19 . 9 5 . 47 SILTY CLAY TO CLA'l 15 · 20 25•40 2 . 19 

I 
55 . 0 20. 2 4 . 99 CLAYEY SILT to SILTY CLAY 15- 20 25-40 2 . 24 

I 
55. 5 26.1 5 . 95 •SANDY CLAY to SILTY CLAY 25 - 40 25- 40 1 . 48 
56.0 30.8 6 . 31 •SANDY CLAY to SILTY CLAY 25 -4 0 >40 l. 78 
56 . 5 34 . J 6 . 21 *SANDY CLAY to SILTY CLAY 25-40 >40 2 .00 
57.0 47 . 5 6 . 40 • SANDY CLAY to SILTY CLAY >40 >40 2 . 82 
57.5 51 . 3 5 . 71 • SANDY CLAY to SILTY CLAY >40 >40 3 .07 

I 58.0 67.1 5. 15 *SANDY CLAY to SILTY CLAY >40 >4 0 4. 06 
58 . 5 104 . 0 3.29 •CLAYEY SAND to SANDY CLAY >40 >40 6 . 39 
59 . 0 72 . 6 3 . 67 *CLAYEY SANO to SANDY CLAY >40 >40 4 .44 
59 . 5 61. 6 2.69 SANDY SILT to CLAYEY SILT 25-40 25- 40 70 - 80 7 . 54 31.35 

I 60.0 24 . 6 3 . 23 SANDY SILT to CLAYEY SILT 10· 15 20 - 25 60-70 2 . 88 27.31 
60 . 5 17 . 9 2 . 92 SANDY SI LT to CLAYEY SILT 5-10 15- 20 50-60 2 .04 
61. 0 25 . 3 3 . 87 CLAYEY SILT to SILTY CLA'l 15·20 20-25 2.99 
61. 5 20.9 4 . 14 CLAYEY SILT to SILTY CLAY 10- 15 20 - 25 2. 43 
62 . 0 14 . 3 3 . 73 CLAYEY SILT to SILTY CLAY s - 10 15-20 l. 59 

J 
62 . 5 31.0 4 . 71 CLAYEY SILT to SILTY CLAY 20-25 25-40 3.75 
63.0 32 . 6 6. 72 •SANDY CLAY to SILTY CLAY 25-4 0 >40 l. 99 
63 . S 35 .3 5. 66 *SANDY CLAY to SILTY CLAY 25- 40 >40 2.17 
64 . 0 54 . l 4 . 75 *SANDY CLAY to SI LTY CLAY >4 0 >4 0 3.41 

I 
64 . 5 30 . 9 4 .79 CLAYEY SILT t o SILTY CLAY 20-25 25-40 3 . 80 
6S . O 23 . l 4 .36 CLAYEY SILT t o SILTY CI.AV 1S-20 20-2S 2 . 79 
65 .5 70.3 3 . 42 SJ.NOY SI LT to CLAY::Y SI LT >40 >40 90·100 9 . 04 27- 31 
66. 0 39.4 4 . 26 CLAYEY SILT to SI LrY CLAY 25- 40 25-40 4 .97 
66 . 5 2 8. 8 4 . 93 CLAYEY SILT t o SILTY CLAY 20-25 25- 40 3.57 

I 67. 0 47. 3 4 . 27 • SANDY CLAY t o SILTY CLAY 25-40 >40 3 . 03 
67 .5 21.2 4 . 60 CLAYEY SILT t o SILTT CLAY 15•20 20•25 2 . 58 
68 . 0 31. 8 5. ll • SANDY CLAY to SILTY CLAY 25 -40 25-40 2 . 01 
68.5 84.6 l.69 SILTY SAND t o SANDY SILT 25-40 25-40 60-70 35-40 

I 
69.0 H.4 5 .22 *SANDY CLAY to SILTY CLAY 25-40 >40 2 . 68 
0 . 5 30.6 5 . 17 •SANDY CLAY to SILT'! CLAY 25 ·<1 0 25·40 l. 95 
70.0 25.4 4 . 46 CLAYEY SILT to SILTT CLAY l5· 20 25-40 3 . 20 

I *INDI CATES OVERCONSOLIOATEO OR CEMENTED MATERIAL 
ASSUMED TOTAL UNIT WT • 120 PCF 
ASSUMED DEPTH OF WATER TABLE• 40 . 0 FT 
Nl • OVERStJROEN NORMALIZED EQUIVALENT SPT VALUE 

I 
Nl·F • OVERBURDEN NORMALIZED FINES- CONTENT AOJVSTEO EQUIVALENT SPT VALUE 
Or • OVERBtJROEN NORMALIZED EQUIVALENT RELATIVE DENSITY 
Su • UNDRAI NED SHEAR STRENGTI! 
PHI • OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE 

I The Earth Technology 
I Corporation 
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SOUNDING CPT-3 

DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE 
TIP RESISTANCE RATIO 

( ft) (tsfl ( \ ) 

----· ·-------- -------· -·-----------·-·----------
70 . S 13.l 6.95 SILTY CLAY TO 

•INDICATES OVERCONSOLIOATEO OR CEMENTED MATERIAL 
ASSUMED TOTAL UNIT WT• 120 PCF' 
ASSUMED DEPTH OF' WATER TABLE • <IO . 0 F'T 
Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE 

CLAY 

Nl 

15-20 

Nl-F • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQUIVALENT SPT VALUE 
Dr• OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY 
Su• UNDRAINED SHEAR STRENGTH 
PHI• OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE 

Nl-F' 

20-25 

PAGE 4 of 4 

Or Su PHI 

( \ ) l td) I Degrees I 

---------
1 .52 
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**** *** ********** * * **** ******* ********* *** * ****** ** **** **** ** ******** 
* * 
* CPT INTERPRETATIONS * 
* * 
* SOUNDING CPT-4 PROJECT NO 94 - 380 - 00001 * 
* PROJECT TETC/S. F .V.RED LINE INSTRUMENT FlSCKE 090 * 
* LOCATION CANOGA PARK CA. SYSTEM SYSTEM#3 * 
* DATE 0 9- 10 - 1993 OPERATOR KC/BCR * 
* * 
******** ********* ******* *** ********* *** **** *********** ** * ****** * *** ** 

DE?ni NORMALIZED FRI CTION SOIL BEHAVIOR TYPE 
TIP RESISTANCE RATIO 

(ft) (tsfl (t ) 

------ -------- -------- ------------------------- -
. 0 . 0 .00 
.5 272 . 9 l. 25 SAND to SILTY SAND 

l .O 24 7. 3 2.20 • SI LTY SAND to CLAYEY SAND 
l. 5 76.0 4.06 • CI.AYEY SAND to S1'N'DY CLAY 
2 .0 38 . 3 S . 40 •SANDY CLAY to SILTY CLAY 
2.5 26 . 4 6 . 74 • SANDY CLAY to SILTY CLJ>.Y 
3.0 19.5 5 . 16 CLAYEY SI LT to SILTY CLJ>.Y 
3.5 77.2 1.26 SAND to SILTY SAND 
4.0 5l. 7 l.29 SI LTY SAND to SANDY SILT 
4 .5 24.9 . 78 SILTY SAND eo SANDY SILT 
5.0 11 . 9 l. 33 SANDY SILT to CLAYEY SILT 
5.5 13 . 9 l.15 SILTY SAND to SANDY SILT 
6. 0 28 . 6 1.51 SILTY SAND eo SANDY SILT 
6.5 48.3 l. 08 SILTY SAND eo SANDY SILT 
7.0 4 4 . 6 l.44 SILTY SAND to SANDY SILT 
7.5 64.0 .89 SAND to SILTY SAND 
8.0 40 . 8 1 . 31 SILTY SAND to SANDY SILT 
8.5 21.5 6 . 06 SILTY CLAY TO CLAY 
9.0 2 2 . 6 4 . 80 CLAYEY SILT to SILTY CLAY 
9.5 29.0 4.43 CLAYEY SILT to SI LTY CLAY 

10 .0 34 . 3 4 . 67 • SANDY CLAY t o SILTY CLAY 
10.5 36.0 5 . 88 • SANDY CLAY t o SILTY CLAY 
ll .O 28 . 5 6. 77 • SANDY CLAY to SILTY CLAY 
ll. 5 24.9 6.89 *SANDY CLAY to SILTY CLAY 
12 .0 20 . 8 6. 27 SILTY CLAY TO CLAY 
12 . 5 19 . 9 5.88 SILTY CLAY TO CLAY 
13. 0 22 . 0 4 .31 CLAYEY SILT to SILTY CLAY 
13.5 16 . 4 6 . 86 SILTY CLAY TO CLAY 
l4. 0 19 . 9 6.55 Sit.TY CLAY TO CLAY 
l4 . 5 20 .7 6.84 •SANDY CLAY to SILTY CLAY 
15 .0 20. 3 7 . 88 •SANDY CLAY t o SILTY CLAY 
15 . 5 20 . 3 7.38 •SANDY CLAY t o SILTY CLAY 
l6. 0 19.3 7. 55 •SANDY CLAY t o SILTY CLAY 
16 . 5 19.l 7.41 Sit.TY CLAY TO CLAY 
17 .0 18.6 6 . 71 Sit.TY CLAY TO CLAY 
17 . 5 17 . 4 7.61 Sit.TY CLAY TO CLAY 
l8. 0 20.2 6 . 53 Si t.TY CLAY TO CLAY 
l8 . 5 20.7 5 .66 SILTY CLAY TO CLAY 
l9. 0 26 . 4 5 .23 CLAYEY Sit.T eo SILTY CLAY 
19. 5 29.6 5 . 51 • SANDY CLAY to SILTY CLAY 
20.0 29 .6 6 .10 *SANDY CLAY to SILTY CLAY 

* I NDICATES OVERCONSOt.IDATED OR CEMEN!'ED MATERIAL 
ASSUMED TOTAL UNI T WT • 120 PCF 
ASSUMED DEPTH OF WATER TABLE • 40. 0 FT 
Nl • OVERBURDEN NORMALI ZED EQUIVALENT SPT VALUE 

Nl 

>40 
>4 0 
>4 0 

25-40 
25-40 
15 - 20 
20-25 
10- 15 

5- 10 
3-5 
3 - 5 
5 - 10 

10 -15 
10-15 
10 - 15 
10- 15 
20-25 
15-20 
20-25 
25-4 0 
25-40 
25-40 
25- 4 0 
20- 25 
15-20 
15-20 
15 - 20 
20 - 25 
20 - 25 
20 - 25 
20 - 25 
20- 25 
20 - 25 
15- 20 
15-20 
20 -25 
15-20 
20-25 
25- 40 
25-40 

Nl ·F • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQUIVALENT SPT VALUE 
or - OVERBURDEN NORMALIZED EQUIVALENT RELATI VE DENSITY 
Su • UNDRAINED SHEAR STRENGTH 
PHI • OVERBURDEN NORMALIZED EQUIVALENT FRI CTION ANGLE 

Nl-F 

>40 
,40 
>40 
>40 

25 -40 
25- 40 
20- 25 
15- 20 
10-15 
10-15 
10- 15 
10-15 
15 - 20 
15-20 
15-20 
15-20 
25-40 
25-40 
25-40 
25-40 

>4 0 
>40 

25 -40 
25-40 
25-40 
20-25 
25 -40 
25 -40 
25- 40 
25-40 
25 - 40 
2 5-40 
25-40 
25-40 
25-40 
25 -40 
25-40 
2 5-40 
25 -40 
25 -40 

PAGE 1 of 

Dr Su PHI 

( t ) (tsf ) (Degrees ) 

---- -- ---
70 -80 42 - 45 

1.23 
. 66 

. 48 

.73 
50-60 35-40 
40-50 35-40 
20- 30 31-35 
20-30 .so 27- 31 
20-30 27-31 
30 -40 31-35 
30-40 35-4 O 
40-50 31 - 35 
40-50 35-40 
30- 40 31 - 35 

l . 08 
l . 15 
l . 52 

. 92 

. 98 

. 78 

.69 
l.17 
1.13 

1.27 
.95 

1.18 
.62 
.62 
. 62 
. 60 

1.20 
1.18 
1 . 11 
1. 32 
1.37 
1.79 
1.02 
1.03 

The Eanh Technology 
Corporation 
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PAGE 2 of 4 
SOUNDING CPT-4 

DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE Nl Nl-F Or Su PHI 
TIP RESISTANCE RATIO 

I~ 
(ft ) (tsf ! ( \ ) ( t ) (tsf ) (Degrees ! 

-------------- -------- -----------------·-· ·-- --- ---- -----
20.5 28 . 2 4.71 CLAYEY SILT to SILTY CLAY 20-25 25-40 1. 98 
21. 0 19 . 6 3.99 CLAYEY SILT to SILTY CLAY 10-15 20-25 1. 37 
21. 5 21. 8 3.83 CLAYEY SILT to SILTY CLAY 10-15 20-25 l. 54 

I 22 . 0 36 . 8 1. 56 SILTY SANO t o SANDY SILT 10-15 15-20 40-50 31-35 
22 . S 40.8 1.28 SILTY SANO to SANDY SILT 10-15 15- 20 30-40 Jl-35 

I 
23.0 37 .1 l. 26 SILTY SANO to SANDY SILT 10-15 15-20 30-40 31-35 
23.5 46 . l 1.10 SILTY SANO to SANDY SILT 10-15 15-20 30-40 35-40 

; 
24 . 0 51.4 1.02 SANO to SILTY SANO 10-15 15-20 30-40 35-4 0 
24.5 48 .8 1.15 SILTY SANO to SANDY SILT 10-15 15-20 40-50 35-40 
25 .0 47 . 5 l. 37 SILTY SAND to SANDY SILT 10-15 15-20 40-50 31-35 
25 . 5 50.5 2. 31 SILTY SANO to SANDY SILT 20-25 25 -40 60-70 31 - 35 
26.0 35.3 2. 06 SILTY SAND to SANDY SILT 10-15 15-20 50-60 31 - 35 
26.5 21. 7 3.50 CLAYEY SILT to SILTY CLAY 10 - 15 20-25 l. 71 
27.0 J 1. 0 1. 76 SILTY SANO to SANDY SILT 10 -15 15-20 40-50 31-35 
27.5 38.0 l. 79 SILTY SANO to SANDY SILT 10-15 15-20 40-50 31-35 
28 .0 34 .l 2. 91 SANDY SILT to CLAYEY SILT 15-20 20-25 60-70 2 . 83 27-31 

-~ 

28.5 43 .0 2.90 SANDY SILT to CLAYEY SILT 20 -25 25-40 70-80 3.63 27-31 
29. 0 25.5 6. 34 *Sl'.NDY CLAY to SILTY CLAY 25-40 25-40 l. 06 
29. 5 21. 6 5.77 SILTY CLAY TO CLAY 20-25 25-40 1. 80 
30 . 0 25. 0 5.88 *Sl'.NDY CLAY to SILTY CLAY 20-25 25-40 1.06 

I 30.5 23.3 6.30 • Sl'.NDY CLAY to SILTY CLAY 20-25 25-40 .99 

I 31. 0 22.2 6 . 07 SILTY CLAY TO CLAY 20-25 25-40 l. 90 
31. 5 36.l 5.57 •Sl'.NDY CLAY to SILTY CLAY 25-40 >40 l. 60 

~ 
32. 0 20 .8 5 .98 SILTY CLAY TO CLAY 20-25 25-40 l. 80 
32.5 20.4 5.53 SILTY CLAY TO CLAY 15-20 25-40 l.79 
33 .0 22.5 5.04 CLAYEY SILT to SI LTY CLAY 15-20 25-40 2.00 
33.5 18.7 6.63 SILTY CLAY TO CLAY 15-20 25-40 l. 65 
34 . 0 44 .7 5 . 20 •SANDY CLAY to SILTY CLAY >40 >40 2.09 
34. 5 64.9 3.50 SANDY SILT to CLAYEY SILT >40 >40 90-100 6 . 19 27-31 
35 .0 23 . 2 6.57 •SANDY CLAY to SILTY CLAY 20-25 25-40 l. 07 

I 35.5 39.4 5.10 *SANDY CLAY to SILTY CLAY 25-40 >40 l . 88 
36 .0 142.3 2 .68 •SILTY SANO to CLAYEY SANO >40 >40 90-100 35-4 0 

I 36.5 100.7 2.98 SANDY SILT to CLAYEY SILT >4 0 >40 90- 100 10.04 31-35 

I 
37.0 29.2 6.05 • SANDY CLAY to SILTY CLAY 25-40 25-40 l.U 
37.5 24.2 4.45 CT...AYEY SILT to SILTY CLAY 15-20 25-40 2 . 34 
38.0 22 . 8 4 . 74 CLAYEY SILT to SILTY CLAY 15-20 25-40 2 .21 
38.5 20.3 4.58 CLAYEY SILT to SILTY CLAY 15-20 20-25 l. 98 

I 39 .0 22 . 8 4.79 CLAYEY SILT to SILTY CLAY 15-20 25-40 2.25 
39.5 20.6 5.07 CLAYEY SILT to SILTY CLAY 15-20 25-40 2 . 04 

' 
40 . 0 21. g 5.43 SILTY CLAY TO CLAY 15- 20 25 -40 2.20 
40. 5 29.l 5 . 63 *SANDY CLAY to SILTY CLAY 25-40 25-40 l. 49 
41. 0 52 . 2 5.47 *SANDY CLAY to SILTY CLAY >40 >40 2.75 
41.5 146.l 2 . 67 *SILTY SANO to CLAYEY Sl'.ND >40 >40 90-100 35-40 

I 
42. 0 159 . 8 2.40 SILTY SANO to SANDY SILT >40 >40 90-100 35-40 
42.5 208 . 8 l.78 SAND to SILTY SANO >4 0 >40 80- 90 40-42 
43 .0 267 . 8 2.28 •SILTY SANO to CLAYEY SANO >40 >40 
43.5 261. 9 l.68 SAND to SILTY SAND >40 >40 80-90 40-42 
44 .0 227 . 2 3.23 •SILTY SANO to CLAYEY Sl'.ND >4 0 >40 

~ 
44.S 313.8 l.76 SAND t.O SILTY SAND >4 0 >40 90-lOO 42-45 
45 .0 288 . 6 l. 69 SAND to SILTY SAND >4 0 >40 90-100 42-45 

I *INDICATES OVERCONSOLIOATEO OR CEMENTED MATERIAL 
ASSUMED TOTAL UNIT WT• 120 PCF 
ASSUMED DEPTH OF WATER TABLE • 40. 0 FT 

-
Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE 
Nl-F • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQUIVALENT SPT VALUE 
Or• OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY 
Su• UNDRAINED SHEAR STRENGTH 
PHI• OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE 

~ The Earth Technology 
Corporation 

I 
I 
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PAGE 3 of 4 
SOUNDING CPT-4 

I DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE Nl Nl -F Dr Su PHI 
TIP RESISTANCE RATIO 

(tt ) (t !lf) ( \) ( I ) ( ts f ) (Degrees ) 

II ----- -- -- -· --- -------- -------------------------- -----· · --
45 . 5 223. 6 l. 41 SAND t o SILTY SAND >4 0 >4 0 70 -80 4 0 -42 
46 . 0 17 3 . 1 l. 95 SILTY SAND t o SANDY SILT >4 0 >4 0 80 -90 40-42 I 46 . 5 153.9 l. 62 SAND to SILTY SAND >40 >40 70-8 0 4 0 -42 I 47 . 0 178 . 9 l .02 SAND to SILTY SAND >40 >40 60-70 40- 42 I 47 . 5 209 . 0 . 97 SAND to SILTY SAND >40 >40 60-70 4 0 ·42 
48 . 0 176 . 5 l. 08 SAND co SILTY SAND >40 >4 0 60 -70 4 0 ·42 
48 . 5 73 . 5 4.47 •SANDY CLAY t o SILTY CLAY >4 0 >4 0 4 .15 
49. 0 42 . 9 5.73 •SANDY CLAY to SILTY CLAY >40 >4 0 2 . 39 

I 49 . S 47 . 0 3.13 SANDY SILT to CLAYEY SILT 25-40 25·4 0 70- 80 5 . 28 27-Jl 
so.a 94.5 l. 52 SAND to SILTY SAND 25-40 25·4 0 50-6 0 35·40 
50 . 5 6S .7 3 . 40 SANDY SILT to CLAYEY SILT >4 0 >40 90·100 7 . 51 27-Jl 
51 . 0 27 . l 4 . 24 CLAYEY SILT to SILTY CLAY 15·20 25· 40 2 . 99 

I 
Sl. S 74. 8 2. 75 SILTY SAND to SANDY SILT >4 0 >4 0 70- 80 Jl·35 
52 . 0 17 . 9 3 . 62 CLAYEY SILT to SILTY CLAY 10 - 1S 1S-20 l .92 
52 . 5 40 .8 4 . 21 CLAYEY SILT t o SILTY CLAY 25·40 >4 0 4. 65 
S3 . 0 33 . 7 4 . 44 CLAYEY SILT t o SILTY CLAY 25-40 25-40 3. 82 

I' 53 . 5 22 . 6 3 . 99 CLAYEY SILT t o SILTY CLAY 15·20 20- 2S 2 . 50 

I 54 . 0 21. 1 4.96 CLAYEY SILT t o SILTY CLAY 15-20 25-40 2 . 33 
54 . 5 54 . 2 3.37 SANDY SILT to CLAYEY SILT 25 - 40 >40 80- 90 6 .35 27• 31 
55 . 0 18 .0 6.30 SILTY CLAY TO CLAY 15-20 25-40 l. 97 
55 . 5 23 . 6 S . 91 SILTY CLAY TO CLAY 20·25 25-4 0 2 . 66 

I~ 

56. 0 18.5 5 . 07 CLAYEY SILT to S ILTY CLAY 15-20 20-25 2 . 05 
56 . 5 10 . 7 5 . 06 SILTY CLAY TO CLAY 5-10 15- 20 l. 09 
57. 0 12. 8 4 . 88 CLAYEY SILT to SILTY CLAY 10·15 15·20 l. 36 
57 . S 1S . l 4 . 40 CLAYEY SILT to SILTY CLAY 10•15 1S-20 l. 65 
S8. 0 14. 7 4 . 65 CLAYEY SILT to SILTY CLAY 10· 15 15-20 l. 60 

I 58 . S 13 . S 4 . 87 CLAYEY SILT t o SILTY CLAY 10 -15 15· 20 1 . 45 
59 .0 12 .6 4 . 97 CLAYEY SILT t o SILTY CLAY 10·15 15·20 l.34 
59.5 12.6 5 .4 0 SILTY CLAY TO CLAY 10-15 15-20 1.35 
60 .0 11 . 7 4 . 70 CLAYEY SILT to SILTY CLAY S· l O 15·20 1.25 

I 
60 . 5 2l. 9 3. 8l CLAYEY SILT to SILTY CLAY 10-15 20·25 2.55 
6l. O 1 2 .9 4 . 56 CLA'l&Y SILT to SILTY CLAY 5•10 15·20 l . 40 
6l. 5 1 5 . 2 5. 08 CLAYEY SILT t o SILTY CLAY 10·15 20· 25 l. 70 
62 .0 25 . 5 5.43 SILTY CLAY TO CLAY 20· 25 25-40 3 . 04 
62 . 5 1 5 .8 4 . 80 CLAYEY SILT to SILTY CLAY 10-15 20·25 l. 80 

I 63 . 0 1 9 . 4 4. 08 CLAYEY SILT to SILTY CLAY l O·lS 20 -25 2 . 27 
63 . 5 225 . 0 . 88 SAND t o SILTY SAND >40 >40 60- 70 42·45 

I 64 . 0 76 .l 2.83 SANDY SILT to CLAYEY SILT >40 >40 80·90 9 . 69 31.35 
6L5 65 . 2 2.90 SANDY SILT to CLAYEY SILT 25•40 >40 70-80 8 . Jl Jl-35 

I 
65 . 0 17 . 9 5 . 23 SILTY CLAY TO CLAY 15·20 20·25 2.10 
65 . 5 14 . 2 2.84 SANDY SILT to CLAYEY SILT 5-10 10 - 15 40-50 1.62 
66.0 14 . 6 3 . 74 CLAYEY SILT to SILTY CLAY 5-10 15·20 1. 68 

I 66 . 5 13 . 4 3.30 CLAYEY SILT to SILTY CLAY 5-10 15-20 l. 52 
67. 0 27 . 2 4.16 CLAYEY SILT to SILTY CLAY 1s- 20 25-40 3.37 

I 67.5 31. 2 3 . 80 CLAYEY SILT to SILTY CLAY 20-25 25·40 3 . 93 
68. 0 12. 0 3 . 18 CLAYEY SILT co SILTY CLAY 5·10 l O· lS l. 34 
68 . 5 9.8 3. 07 SILTY CLAY to CLAY 5-10 10·15 l. 05 

II 
69 . 0 13. 8 4 . ll CLAYEY SILT co SILTY CLAY 5-10 15 · 20 1 . 60 
69.5 68.4 2 . 44 SILTY SAND t o SANDY SILT 25· 40 25-40 70-80 31-35 
70. 0 68.l 3. ll SANDY SILT to CLAYEY SILT >40 >40 80 -90 9 . 05 31 · 35 

•INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL 

I ASSUMED TOTAL UNIT WT• 120 PCF 
ASSUMED DEPTH OF WATER TABLE• 40 . 0 FT 
Nl • OVERBURDEN NORNALIZED EQUIVALENT SPT VALUE 
Nl•F • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQUIVALENT SPT VALUE 

11 
Or• OVERBURDEN NORNALI ZED EQUIVALENT RELATIVE DENS ITY 
Su • UNDRAI NED SHEAR STRENGTH 
PHI• OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE 

I 

I The Eanh Technology 
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SOUNDING CPT- 4 

DEPTH NORMALI ZED FRICTION SOIL BEHAVIOR TYPE 
TIP RESISTANCE RATIO 

(ft) (tgf ) lt ) 

---- -------- ...... -------- ----- -- ------ -------------
70.S 24 . 6 8.33 •SANDY CLAY t:O 

• INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL 
ASSUMED TOTAL UNIT WT • 120 PCF 
ASSUMED DEPTH OF WATER TABLE • 40 . 0 FT 
Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE 

SILTY CLAY 

Nl 

25 - 40 

Nl •F • OVERBURDEN NORMALIZED FINES- CONTENT ADJUSTED EQUIVALENT SPT VALUE 
Dr • OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY 
Su• UNDRAINED SHEAR STRENGTH 
PHI • OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE 

Nl - F' 

25 - 40 

PAGE 4 of 4 

Dr Su PHI 

(\ ) (taf l ( Degrees ) 

---------
1.55 
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********************************************************************* 
* * 
* CPT INTERPRETATIONS * 
* * 
* SOUNDING CPT-5 PROJECT NO 94-380-00001 * 
* PROJECT TETC/S.F.V.RED LINE INSTRUMENT Fl5CI<E090 * 
* LOCATION CANOGA PARK CA. SYSTEM SYSTEM#3 * 
* DATE 09-10-1993 OPERATOR KC/BCR * 
* * 
********************************************************************* 

PAGE 1 of 3 

DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE Nl Nl•F Dr Su PHI 
TIP RESISTANCE RATIO 

I ( ft) ( tsfJ c,, l'J (tsfl (DegnH) 

~ -------------- -------- -------------------·------ -·-------.o .o .00 
. 5 269.8 2.64 *SILTY SAND to CLAYEY SAND >40 >40 

l . O 136 . 8 3.35 *CLAYn' SAND to SANDY CLAY >40 >40 2.05 I 
81. 9 2.20 SILTY SAND to SANDY SILT 25·40 >40 70-80 

~ 
l. 5 35•40 
2.0 45 . l 2 . 29 SILTY SAND to SANDY SILT 15·20 20-25 50-60 31.35 
2.5 57.6 2.19 SILTY SAND to S-'NOY SILT 25•40 25-40 60•70 31·3S 
3 .0 85.3 2 . 63 SILTY SAND to S-'NDY SILT >40 >40 80-90 31·35 

-
3. 5 110 . 6 J .70 *CLAYEY S.\ND to SANDY CL>.Y >40 >4 0 2.19 
4 .0 66 . 9 5. 61 •SANDY CLAY to SILTY CL>.Y >40 >40 1.37 
4 . 5 90 .7 3 . 17 •CLAYEY SAND to SANDY CLAY >40 >40 90-100 1.92 31.35 
5 . 0 lOl.2 3 .21 *CLAYEY SAND to S-'NOY CLAY >40 >40 2.21 
5. S 41.6 4 . 60 •SANDY CLAY to SILTY CLAY 25-40 >40 .93 

I 6.0 23 . 9 5 . 31 CLAYEY SILT to SILTY CLAY 20·2S 25-40 l.08 
6.5 19.8 4.ll CLAYEY SILT to SILTY CLAY 10-lS 20-25 .91 
7 . 0 16.4 4 . 14 CLAYn' SILT to SILTY CLAY 10·15 15•20 . 77 
7.5 22.8 5 . 19 CLAYn' SILT to SILTY CLAY 15•20 25·40 1.10 

I 8.0 29.6 6.17 •SANDY CLAY to SILTY CLAY 25·40 25-40 .73 - 8.5 31. l 5 . 56 *SANDY CL>.Y to SILTY CL>.Y 25-40 25-40 . 79 
9.0 35.9 5.97 *SANDY CL>.Y to SILTY CLAY 25-40 >40 . 93 
9 . 5 39 . 5 S.28 •SANDY CL>.Y to SILTY CLAY 25-40 >40 l.04 

-
10.0 38.0 4.40 CLAYEY SILT to SILTY CLAY 25-40 25•40 2 . 04 
10.5 41.6 1.87 SILTY S.\ND to s~ SILT 15·20 15-20 50-60 31-35 
ll. 0 45 . 3 l. 85 SILTY SAND to SANDY SILT 15-20 20-25 S0-60 31-35 
ll. 5 40 . 4 3 . 97 CLAYEY SILT to SILTY CLAY 25-40 25-40 2.27 
12. 0 3S .l 2. 98 SANDY SILT to CLAYEY SILT 1S-20 25-40 60- 70 2.00 27-31 

-
12.5 33 . 3 2 .46 S.\NDY SILT to CLAYi'Y SILT 15-20 20-25 50-60 1.92 27-31 
13.0 30.4 2.97 SANDY SILT to CLAYEY SILT 15-20 20-2S 60-70 l. 77 27-31 
13.S 36 . 9 2.45 SANDY SILT to CLAYEY SILT 15-20 20-25 50-60 2.20 27-31 
l4. 0 41. 7 2.61 SANDY SILT to CLAYIY SILT 15•20 25-40 60-70 2.53 31-35 
14. 5 62.9 2.58 SILTY SAND to SAl'IDY SILT 25·40 25-40 70-80 31-35 

I 1S.O 107.4 1.72 SILTY S.\ND to SANDY SILT >40 >40 60-70 35•40 
15.5 78.7 2.76 SILTY S.\ND to SANDY SILT >4 0 >40 80-90 31·35 
16.0 40 . 7 3.69 SANDY SILT to CLAYi'Y SILT 25-40 25-40 80-90 2 . 60 27-31 I 16.5 34. 7 2.75 SANDY SILT to CLAYEY SILT 15•20 20-25 60-70 2.24 27-31 

I 17. 0 40 . 8 3.3S SANDY SILT to CLAYEY SILT 20-25 25-40 70-80 2.67 27-31 

' 
17. 5 39 . 0 3.15 SANDY SILT to CLAYIY SILT 20 -25 25•40 70-80 2.58 27-31 
l8 '0 39. 9 3.78 SANDY SILT to CLAYIY SILT 25-40 25-40 80-90 2.68 27•31 
l8. 5 40.0 4.02 CLAYEY SILT to SILTY CLAY 25·40 25-40 2.72 
19.0 47.l 3.77 SANDY SILT to CLAYIY SILT 25•40 >40 90-100 3.25 27-31 

~ 
19.5 47.9 3.29 SANDY SILT to CLAYEY SILT 25-40 25-40 70-80 3.35 27-31 
20.0 49. 8 2.71 SANDY SILT to CLAYEY SILT 25•40 25-40 60-70 3 . 53 31• 35 

I 
*INDICATES OVERCONSOLIDATEO OR CEMENTED MATERIAL 
ASSUMED TOTAL UNIT WT• 120 PCF 
ASSUMED DEPTH OF WATER TABLE • 4 0. 0 FT 

I Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE 

' 
Nl-F • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQOIVALENT SPT VALO.: 
Or • OVEJUIUIU)EN NORKALIZEO EQUIVALENT RELATIVE DENSITY 
Su • UNDRAINED SHEAR STRENGTH 
PHI• OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLI! 

, The Eanh Technology 
Corporation 

I 
I 
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I SOUNDING CPT-5 

I 
I DEPTH NORMALIZED r'RICTION SOIL BEHAVIOR TYPE Nl Nl-F Dr Su PHI 

I 
TIP RESISTANCE RATIO 

(ftl (tsf l ( \ ) ( \) (tsf ) (Degrees ) 
-------------- -------- -------------------------- ---------

20.5 37 . l 4 . 19 CLAYEY SILT to SILTY CLAY 25 - 40 25-40 2. 64 
21.0 32.7 4.47 CLAYEY SILT to SILTY CLAY 25-40 25-40 2 .34 

I n.5 31 . 9 4 . 42 CLAYEY SILT to SILTY CLAY 20-25 25-40 2 . 30 
22.0 33 . 9 3.91 CLAYEY SILT to SILTY CLAY 20-25 25-40 2 . 49 

I 22.5 39 . 9 3 . 86 SANDY SILT to CLAYEY SILT 25-4 0 2S-40 80-90 2. 97 27-31 
23.0 40 .9 4.22 CLA'fi:Y SILT eo SILTY CLAY 2S-40 >40 3 . 08 
23 . S 26 .0 6.53 •SANDY CLAY to SILTY CLAY 25-40 25-4 0 . 97 
24 .0 23.5 6.99 •SANDY CLAY to SILTY CLAY 25-4 0 25-40 . 8 8 

~ 
24.5 32.7 5.61 •SANDY CLAY to SILTY CLAY 25-4 0 >40 l. 26 
25 .0 25. 0 6.63 •SANDY CLAY to SILTY CLAY 25-4 0 25-40 . 96 
25 . 5 34. 5 6 . 15 •SANDY CLAY to SILTY CLAY 25-4 0 >40 l. 36 
26. 0 65. 0 3.05 SANDY SILT to CLAYEY SILT 25-4 0 >4 0 80-90 5 . 27 31- 35 
26 . 5 105. S l. 54 SAND to SILTY SAND 25-4 0 25-40 60-70 35-40 

I 27 .0 111. 4 1 . 65 SAND to SILTY SAND >40 >4 0 60-70 35-40 
27 . 5 10S . 2 l. 84 SI LTY SAND to SANDY SILT >40 >4 0 60-70 3S ·4 0 

I 28.0 103 . 0 2 . 26 SILTY SAND to SANDY SILT >40 >40 70-80 3S-4 0 
28 . 5 116 . 5 2 .05 SILTY SAND to SANDY SILT >40 >40 70-80 3S-4 0 

~ 
29.0 141 . 4 l. 07 SAND to SILTY SAND 2S-40 >40 50-60 40-42 
29.5 114 . 3 1.16 SAND to SILTY SAND 25-40 25-40 S0-60 40-42 
30 .0 131 .l 1 . 24 SAND to SILTY SAND 25-40 >40 60-70 40 -42 
30 .S 139. 4 .99 SAND to SILTY SAND 25- 40 25-40 50 -60 40 -42 

I 
31. 0 147. 9 1. 04 SAND to SILTY SAND >40 >40 50-60 40 -42 
31. 5 137 . 8 1 .54 SAND to SILTY SAND >40 >40 60 -70 40-42 
32. 0 1S4.8 1. 03 SAND to SILTY SAND >40 >40 60 -70 40-42 

I 32. S 215.6 1.04 SAND to SILTY SAND >4 0 >40 60-70 40-42 

I 
33.0 200.0 . 81 SAND to SILTY SAND >40 >4 0 60-70 40-42 
33.S 113. 0 l.87 SILTY SAND to SANDY SILT >40 >40 70-80 35-4 0 
34. 0 101. 0 1.64 SILTY SAND to SANDY SILT 25-4 0 >40 60 -70 35-40 
34. 5 143. 8 1.16 SAND to SILTY SAND >40 >40 60-70 40-42 

I 35.0 171.4 .90 SAND to SILTY SAND >40 >4 0 60-70 40-42 
I 3S.5 140.0 l.Sl SAND to SILTY SAND >40 >40 60-7 0 40-42 

I 36 .0 186 . 4 1.38 SAND to SILTY SAND >40 >40 70-80 40-42 
36.5 237 . 6 1.64 SAND to SILTY SAND ,40 >4 0 80-90 40-42 

I 37 .0 376.7 .84 SANDY GRAVEL to SAND >40 >40 70-80 42 -45 

-
37.5 277 . 2 l. 34 SAND to SILTY SAND >40 >40 80-90 42 - 4S 
38 .0 232 .7 1. 23 SAND to SILTY SAND >40 >40 70-80 42 - 45 
38 . S 170 . 3 2.18 SILTY SAND to SANDY SILT >40 >40 80-90 35-40 
39. 0 195 . 5 l.64 SAND to SILTY SAND >40 >4 0 70 -80 40-42 
39 . 5 174 . 7 1.23 SAND to SILTY SAND >4 0 >40 60-70 40-42 

1J 
40 .0 107.2 2 . 18 SILTY SAND to SANDY SILT >4 0 >4 0 70-80 3S-40 
40 . 5 112 . 8 2.19 SILTY SAND to SANDY SILT >4 0 >40 70 -80 35-40 
41. 0 141 . 7 2 .05 SILTY SAND to SANDY SILT >4 0 >40 70-80 35-40 
41. 5 163.4 l . 8l SAND to SILTY SAND >4 0 >40 70-80 40-42 

1, 
42.0 167 . 6 l .60 SAND to SILTY SAND >40 >40 70-80 40-42 
42.S 135.5 1.34 SAND to SILTY SAND >40 >40 60-70 40-42 
43.0 166 .0 1. 00 SAND to SILTY SAND >40 >40 60-70 40-42 
43.S 187.0 . 53 SAND to SILTY SAND 25-40 25-40 50-60 42-45 
44. 0 174 .0 2.24 SILTY SAND to SANDY SILT >40 >40 90-100 35- 40 ,, 44.5 239.6 l.96 SAND to SILTY SAND >40 >40 90 -100 40 - 42 
45.0 244 . 2 . 84 SAND co SILTY SAND >40 >4 0 60-70 42-4S 

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL 

,I ASSUMED TOTAL UNIT \olT • 120 PCF 
ASSUMED DEPTH OF WATER TABLE• 40 . 0 FT 
Nl • OVERBURDEN NOR/olALIZEO EQUIVALENT SPT VALUE 
Nl·l' • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQtrlVALENT SPT VALUE 

-
Or• OVERBURDEN NOR/olALIZED EQUIVALENT RELATIVE DENSITY 
Su• UNDRAINED SHEAR STRENGTH 
PHI• OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE 

I The Earth Technology 

I Corporation 

I 
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SOUNDING CPT-5 

DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE 
TIP RESISTANCE RATIO 

(f t ) (t sf l ( t ) 

--- ----- --- -- - -------- --------------------------
45 . 5 201.9 l. 27 SAND to SILTY SAND 
46 .0 205 .6 l . lB SAND to SILTY SAND 
46.5 177 . 2 . 67 SAND to SILTY SAND 
47 . 0 129 . 3 l. 50 SAND to SILTY SAND 
47 . 5 83 . 6 2.61 SILTY SAND to SANDY SILT 
48, 0 35 . 7 3.72 SANDY SILT to CLA'!ZY SILT 
48.5 28 . 3 3.93 CLAYEY SILT to SILTY CLAY 
49 .0 l3. l 2 .05 SANDY SILT to CLAYEY SILT 
49.5 ll.4 2.32 SANDY SILT to CLAYEY SILT 
50.0 49.7 2 , 14 SILTY SAND to SANDY SILT 
50.5 36 . l 5.24 •SANDY CLAY to SILTY CLAY 
51 . 0 15 . 9 4 . 33 CLAYEY SILT to SILTY CLAY 
Sl. 5 ll. 7 4.66 CLAYEY SILT to SILTY CLAY 
52 . 0 ll. l 4 . 49 CLAYEY SILT to SILTY CLAY 
52 . S 9 .7 4.33 CLAYEY SILT to SILTY CLAY 
53. 0 9 . 4 3 . 65 SILTY CLAY to CLAY 
53.S 9 . 5 3.93 CLAYEY SILT to SILTY CLAY 
54. 0 8.7 4 . 42 CLAYEY SILT to SILTY CLAY 
54 .s 10 .2 4.24 CLAYEY SILT to SILTY CLAY 
55 .0 l4 .4 3 . 99 CLAYEY SILT to SILTY CLAY 
55 . 5 17 .0 4.86 CLAYEY SILT to SILTY CLAY 
56. 0 11 . 8 4 . 99 SILTY CLAY TO CLAY 
56 . 5 8.7 4.23 CLAYEY SILT to SILTY CLAY 
57.0 29 . 8 3. 08 SANDY SILT to CLAYEY SILT 
57.5 77.5 2 . 47 SILTY SAND to SANDY SILT 
58 . 0 31 , 5 6.88 •SANDY CLAY to SILTY CLAY 
SB. 5 32.6 6 . 72 •SANDY CLAY to SILTY CLAY 
59. 0 88 . 8 3.32 •CLAYEY SAND to SANDY CLAY 
59 . 5 184.0 . 83 SAND to SILTY SAND 
60 . 0 147. 0 l. 15 SAND to SILTY SAND 
60 .5 170, 9 .74 SAND to SILTY SAND 
61 .0 218 . 2 . 53 SANDY GRAVEL to SAND 
6l.5 201.2 .56 SAND to SILTY SAND 
62 .0 2ll.3 .6 7 SAND to SILTY SAND 
62.5 208 . 5 .54 SAND to SILTY SAND 
63.0 37 . 7 . 00 

*INDICATES OVERCONSOLIDATED OR CEMENTI:D MATERIAL 
ASSUMED TOTAL UNIT WT• 120 PCF 
ASSUMED DEPTH OF WATER TABLE• 40.0 FT 
Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE 

Nl 

>40 
>40 

25-4 0 
>4 0 
>4 0 

20-25 
15-20 
5-10 
3-5 

20-25 
25-40 
10-15 

5-10 
5-10 
5-10 
5-10 
5-10 
5-10 
5·10 
5-10 

10-15 
5-10 
5-10 

15-20 
25-40 
25-40 
25-40 

>40 
>40 
>40 

25-40 
25 -40 
25-40 

>40 
25-40 

Nl•F • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQUIVALENT SPT VALUE 
Dr• OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY 
Su• UNDRAINED SHEAR STRENGTH 
PHI• OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE 

Nl -F' 

>4 0 
>4 0 

25-4 0 
>4 0 
>40 

25-40 
25-40 
10- 15 
10-15 
25-4 0 

>4 0 
15-20 
15 -20 
15-20 
1 5-20 
1 0-15 
10-15 
10-15 
15-20 
15 - 20 
20 -25 
15-20 
10 -15 
20-25 

>40 
>40 
>40 
>40 
>40 
>4 0 

25-40 
25- 40 
25-40 

>40 
25-40 
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Dr Su PH: 

(t) ( tsf ) (Degrees ) 

-- --- -- --
70-80 40 -42 
70 -80 40-42 
50-60 40-42 
60-70 40-42 
70-80 31-35 
80-90 3. 92 27-Jl 

3 . 08 
30-4 0 l. 33 27 - 31 
30 -40 l. 12 
50-60 31 -35 

2 . 02 
l.67 
l.18 
l. ll 

. 95 

.91 

. 93 

.B3 
1. 02 
l. S3 
l .B6 
1 .22 

. 84 
60-70 3 . 45 27-31 
70-8 0 31-35 

l. 85 
l. 92 

90-100 5 . 46 
60-70 40-42 
60-70 40-42 
50-60 4 0·42 
60-70 42-45 
50-60 42-45 
60-70 42-45 
50-60 42·45 

The Eanh Technology 
Corporation 
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I 
I ** * *** *************************************************************** 

I * * 
* CPI' INTERPRET A TIO NS * • * • * SOUNDING CPT-6 PROJECT NO 94-380-00001 * 
* PROJECT TETC/S .F.V.RED LINE INSTRUMENT F1SCKE090 * 
* LOCATION CANOGA PARK CA. SYSTEM SYSTEM#3 * 

I * DATE 09-10-1993 OPERATOR KC/ BCR * 
* * 
********************************************************************* 

PAGE 1 of 5 

I DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE Nl Nl•F' Dr Su PHI 
TIP RESISTANCE RATIO 

(ft) (tsf l ( \ ) ( t ) (tsf l (Degrees ) 

~ 
-------------- ---·-·-- -------------------------- ---------.o .0 . 00 

.5 273.8 l.75 SAND to SILTY SAND >4 0 >40 90-100 40-42 
l . O 156.2 2 . 69 •SILTY SAND to CLAYEY SAND >4 0 >4 0 

I 
1.5 79 . 1 3. 09 SANDY SILT to CLAYEY SILT >40 >40 90-100 2.57 31-35 
2 .0 43.4 3 . 87 SANDY SILT to CLAYEY SILT 25-40 25-40 90-100 1. so 27 - 31 
2 . 5 33.5 3 . 67 SANDY SILT to CLAYEY SILT 20-25 25-40 70-80 1. 21 27-31 
3.0 46 .9 3.19 SANDY SILT to CLAYEY SILT 25-40 25-40 70-80 1. 78 27-31 
3 . 5 42 . 2 3.6 0 SANDY SILT to CLAYEY SILT 25-40 25-40 80-90 l . 66 27-31 

I 4. 0 46 . 6 3 . 57 SANDY SILT to CLAYEY SILT 25-40 25-40 80-90 1. 90 27-3 1 
4.5 42.6 3.01 SANDY SILT to CLAYEY SILT 20-25 25-40 70-80 1. 79 27-31 
5 . 0 50 .3 2.88 SANDY SILT to CLAYEY SILT 25-4 0 25-4 0 70-80 2.18 31-35 
5 . 5 51.J 2 . 1 5 SILTY SAND to SANDY SILT 20 -25 25-4 0 50 - 60 31-35 

I 
6 .0 53. 2 1. 83 SILTY SAND to SANDY SILT 15-2 0 20-25 50-60 31-35 
6 . 5 47 .0 2 . 47 SANDY SILT t:o CLAYEY SILT 20 -25 25 - 40 60-70 2.20 Jl - 35 
7.0 33.4 3.56 SANDY SILT to CLAi'EY SILT 20 - 25 25-40 70-80 1. 59 27 - 31 

I 7.5 33 .l 1.93 SILTY SAND to SANDY SILT 10-15 15-20 40-50 31-35 
8 . 0 28 .8 3.26 SANDY SILT to CLAYEY SILT 15-20 20-25 60-70 1.42 27-31 

I 8.5 29.2 5.67 *SANDY CLAY to SILTY CLAY 25·40 25-40 .74 
9.0 27 . 0 4.99 CLAYEY SILT to SILTY CLAY 20-25 25-40 1. 39 
9 . 5 19. 6 6.72 SILTY CLAY TO CLAY 20-25 25-4 0 l. 01 

10. 0 17 . 9 6 . 70 SILTY CLAY TO CLAY 15-20 25-40 .93 
l0 . 5 20.5 5 . 28 CLAYEY SILT to SILTY CLAY lS-20 25-40 1. 10 
11 . 0 18.6 6 . 43 SILTY CLAY TO CI.A¥ 15-20 25·40 l. Ol. 
ll..5 l4 . 6 6.83 SILTY CLAY TO CLAY 15-20 20-25 ,79 
12 .0 13 .1 7 . 70 SILTY CLAY TO CLAY 15-20 20-25 . 71 
12.5 12 . 4 7.75 SILTY CLAY TO CLAY l0-15 20-25 . 69 
13 . 0 12.4 7. 49 SILTY CLAY TO CLAY 10-15 20-25 . 69 
13 . 5 14 . 5 5.86 SILTY CLAY TO CLAY 10-15 20-25 .83 
14.0 19 . 7 2 . 2l SANDY SILT to CLAYEY SILT 5-10 15-20 40-50 l. l 7 27-ll 
14 . 5 18 . 3 4.30 CLAYEY SILT to SILTY CLAY 10- 15 20-25 1 .09 
15.0 22.6 2.20 SANDY SILT to CLAYEY SILT 5-10 15-20 40-50 1.38 27-31 
15 . 5 26 . 6 2 . 21 SANDY SILT to CLAYEY SILT 10-15 15-20 40-50 1.66 27-31 
16 . 0 30.7 2.28 SANDY SILT to CLAYEY SILT 10 - 15 15-20 50-60 1.95 27-31 
16. 5 30.3 2 . 59 SANDY SILT to CLAYEY SILT 10 · 15 20-25 50-60 1.95 27•31 
17.0 26 . 7 2 . 69 SANDY SILT to CLAYEY SILT 10-15 15-20 50-60 l. 73 27-31 

I 17 .5 21 . 3 3. 78 CLAYEY SILT to SILTY CLAY 10-15 20-25 l. 38 
18.0 10 . 6 7 . 22 SILTY CLAY TO CLAY 10·15 20-25 . 66 
18.5 10.8 6 . 57 SILTY CLAY TO CLAY 10-15 20-25 .68 
19.0 17.l 4 . 22 CLAYEY SILT to SILTY CLAY 10-15 20•25 l.14 

I 
19 . 5 11 . 6 6 . 33 SILTY CLAY TO CLAY 10-15 20-25 . 75 
20.0 10 . 9 7. 08 SILTY CLAY TO CLAY 10·15 20-25 . 71 

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL 

I ASSUMED TOTAL UNIT WT• 120 PCF 
ASSUMED DEPTH OF' WATER TABLE • 40. 0 FT 
Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE 
Nl•F' • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQUIVALENT SPT VALUE 

' 
Dr• OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY 
Su • UNDRAINED SHEAR STRENGTH 
PHI• OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE 

I The Eanh Technology 
Corporation 

I 
I 
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I SOUNDING CPT- 6 

I DEPTH NORMALIZED FRICTION SOIL BEHAVI OR TYPE Nl Nl-~ Or Su PHI 
TIP RESISTANCE RATIO 

(ft) (tsfl ( t ) ( t ) (t9f ) toegrees l 

11 
------ ----- --- ------.. - ------------ -------------- --- ------

20 . S 10 .l 7 . 14 SILTY CLAY TO CLAY lO · lS 20-2S . 66 
2l. 0 12. 6 6.53 SILTY cr .• w TO CLAY lO·lS 20·2S . 85 
21. 5 13. 5 5 . 55 SILTY CLAY TO CLAY 10·1S 20·25 . 93 

I 
22 .0 12.2 5. 86 SILTY CLAY TO CLAY lO·lS 20· 25 . 83 
22 . 5 20.3 5.66 SILTY CLAY TO CLAY 15-20 25·4 0 l. 47 
23.0 27 . 8 5.02 CLAYEY SILT to SILTY CLAY 20 · 25 25·40 2 .06 
23.5 32 .0 5.SS *SANDY CLAY t o SILTY CLAY 25 - 40 >40 l . 21 
24 . 0 32. 5 5 . 46 • SANDY CLAY t o SI LTY CLAY 25· 40 >40 l.24 

I 24.5 31.3 S.6 3 *SANDY CLAY to SI LTY CLAY 25 ·40 25·40 l. 21 
2S.O 34. 9 s' 8l *SANDY CLAY to SILTY CLAY 25 · 40 >40 l. 36 
25 . 5 32.l 6.59 •SANDY CLAY to SILTY CLAY 25·40 >40 l.26 
26.0 24.4 5.98 •SANDY CLAY to SILTY CLAY 20· 25 2S-40 . 96 

I 
26. 5 22.6 6.43 *SANDY CLAY to SI LTY CLAY 20·25 25•40 . 89 
27 . 0 24 . 9 6.59 • SANDY CLA'f t o SILTY CLAY 25·40 25 · 40 .99 
27.5 25.0 6 . 73 •SAND'f CLAY to SILTY CLAY 25 - 40 25·40 l . Ol 
28.0 49 . 7 3 .14 SANDY SILT to CLAYEY SILT 25 · 40 25-40 70-80 4.17 27 -31 
28 . 5 89.l l . 26 SAND to SILTY SANO 25- 40 25-40 50·60 35-40 

I 29 .0 81. 6 l . 03 SAND to SILTY SANO 20-25 20·25 40· 50 35·40 
29.5 36.8 3.66 SANDY SILT to CLAYEY SILT 20· 25 25 · 40 70- 80 3 . H 27-31 
30 . 0 20 . l 4 . 52 CLAYEY SI LT t o SILTY CLAY 15· 20 20·25 l. 68 
30 . 5 26.4 4 .30 CLAYEY SILT to SILTY CLAY 15·20 25·40 2.26 

I 
31. 0 19 . 2 6. 12 S:LTY CLAY TO CLAY 15 - 20 25•40 l.63 
31 . 5 18 . 7 4 .59 CLAYEY SI LT t o SI LTY CLA'f l O· lS 20 -25 l. 60 
32.0 18.7 5 .62 SILTY CLAY TO CLAY 15 · 20 25 · 40 l. 61 
32.5 14.9 5. 69 SILTY CLAY TO CLAY 10· 15 20·25 l. 27 
33.0 15 .9 5 . 34 SILTY CLAY TO CLAY 10- 15 20-25 l. 38 

I 33. 5 11 . 7 5.65 SILTY CLAY TO CLAY 10·15 15·20 .98 
34.0 17 . 4 5 . ll CLAYEY SI LT t o SILTY CLAY 10·15 20·25 1.54 
34 . 5 22 . 5 5.68 SILTY CLAY TO CLAY 20·2S 25 · 40 2.0 5 
35.0 21. 6 6.09 SILTY CLA'f TO CLAY 20·25 25·40 l. 98 

11 
35 . 5 37.4 5.37 • SANDY CLAY t o SILTY CLAY 25 · 40 >40 l. 78 
36 . 0 23.4 5.39 SILTY CLAY TO CLAY 20 · 25 25·4 0 2.20 
36 . 5 21 . 3 6 . 32 SILTY CLAY TO CLAY 20 · 25 25·4 0 2.01 
37 . 0 17.1 5.87 SILTY CLAY TO CLAY 15 · 20 20 · 25 1 .59 
37.S 18 . 5 4 . 97 CLAYEY SILT to SILTY CLAY 10 · 15 20·25 1.75 

I 38 . 0 16.3 4 .70 CLAYEY SILT to SILTY CLAY 10·15 20·25 l. 54 
38.5 13. 4 S . 47 SILTY CLAY TO CLAY 10·15 20 · 2S l.2S 
39.0 17 . 8 S.67 SILTY CLAY TO CLAY 15·20 20· 2S l. 73 
39.5 32.3 S .34 *SANDY CLAY to SILTY CLAY 25•40 25·40 1 . 64 

I 
40.0 28.6 5.88 *SANDY CLAY t o SILTY CLAY 25-40 25 -40 l. 46 
4 0. S 44. 6 5 . 24 *SANDY CLAY t o SILTY CLAY >40 >40 2. 33 
41. 0 49.9 3.80 SANDY SILT to CLAYEY SILT 25 · 40 >40 90·100 5.25 27 - 31 
41. 5 64.l 2.82 SANDY SI LT t o CLAYEY SILT 25· 40 >40 70-80 6 .Bl 31 · 35 
42.0 81 . 6 2. 51 SILTY SAND t o SAND'f SILT >40 >40 70-80 Jl-35 

I 42 . 5 86 .0 2. 47 SILTY SAND to SANDY SILT >40 >40 70•80 3S -40 
43.0 85. 4 2 . 42 SILTY SAND t o SANDY SILT >40 >40 70-80 35·40 
43.S 81. 6 2 . 39 SI LTY SAND t o SANDY SILT 25 - 40 >40 70•80 35•40 
44 .0 74. 4 2 . 81 SANDY SI LT t o CLAYEY SILT >40 >4 0 80-90 8 . 10 31.35 
44 .5 66.2 3 . 84 *CLAYEY SANO to SANDY CLAY >40 >4 0 3 .61 

11 45 .0 81. 3 3 .13 SANDY SILT to CLAYEY SILT >40 >40 90· 100 8 . 94 31 - 35 

*INDI CATES OVERCONSOLIOATED OR CEMENTED MATERIAL 

I ASSUMED TOTAL UNIT WT • 120 PCF 
ASSUMED DEPTH OF WATER TABLE• 40.0 FT 
Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALtJE 
Nl-F • OVERBURDEN NORMALIZED FINES- CONTENT AOJUSTEO EQUIVALENT SPT VALtJE 

I 
Or • OVERBURDEN NORMALIZED EQUI VALENT RELATIVE DENSITY 
Su • ONDRAI NED SHEAR STRENGTH 
PHI • OVERBURDEN NORMALIZED EQUIVALENT FRI CTION ANGLE 

11 The Eanh Technology 

I Corporation 

II 
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I SOUNDING CPT-6 

I DEPTH NORMALrZED :RICTION SOIL BEHAVIOR TYPE Nl Nl-F Dr Su PHI 
TIP RESISTANCE RATIO 

(ft ) (tsf ) (t ) ( t ) (tsf l (Degrees ) 

I 
......................... -·------ -------------------------- ---------

45 . 5 55.5 4 . 29 •SANDY CLAY to SILTY CLAY ,4 0 >4 0 3 .03 
46.0 29 . 7 3 . 67 SANDY SILT to CLAYEY SILT 15-20 25-40 70-80 3 . 18 
46 . 5 25 . 6 4.15 CLAYEY SILT to SIL7Y CLAY 15-20 25-40 2. 72 

I 
47 . 0 25 . l 5.70 •SANDY CLAY to SILT'! CLAY 20-25 25-40 l.34 
47.5 19 . 8 5.22 CLAYEY SILT to SILTY CLAY 15-2 0 25-40 2. 07 
48 . 0 17 . 3 4 .29 CLAYEY SILT to SILTY CLAY 10-15 20-2S l.80 
48 .5 l4 . 7 4.17 CLAYEY SILT to SILTY CLAY l 0- 15 15-20 l.51 
49 .0 24 . 6 5.16 CLAYEY SILT to SILTY CLAY 20-25 25-4 0 2 . 66 

I 
49.5 35.4 5 . 14 •SANDY CLAY to SILT'! CLAY 25-40 >40 l. 96 
50.0 47.9 4 . 41 •SANDY CLAY to SILTY CLAY 25-40 >40 2.70 
50.5 26.4 5 . 61 •SANDY CLAY to SILTY CLAY 20-25 25-4 0 l. 45 
51. 0 50.7 4.32 •SANDY CLAY to SILTY CLAY >40 >40 2 . 88 

I 
51.5 24.4 4 . 52 CLAYEY SILT to SILTY CLAY 15-20 25-40 2 . 67 
52.0 24.4 6.51 •SANDY CLAY to SILTY CLAY 25-40 25-40 l. 34 
52.5 48.5 3 . 97 SANDY SILT to CLAYEY SILT 25-40 >4 0 90-100 5 .57 27-31 
53 . 0 102 .0 l .0 9 SAND to SILTY SAND 25-40 25-40 50-60 40-42 
53.5 41. 0 4.86 •SANDY CLAY to SILTY CLAY 25-40 >40 2 . 36 

I 54 . 0 95 . 3 2.H SILTY SAND to SANDY SILT >4 0 >40 70-80 35-40 
54 . 5 138. l l . 29 SAND eo SILTY SAND >4 0 >40 60- 70 40-42 
55 .0 31 . 0 3 . 98 CLAYEY SILT to SILTY CLAY 20-25 25-40 3 . 55 
55.5 35.4 3. 92 CLAYEY SILT to SILTY CLAY 20 -25 25-40 4 . 10 

I 
56 . 0 92 . 9 2. 53 SILTY SAND t o SANDY SILT >40 >40 80-90 35-4 0 
56.5 72 . 6 5 . 41 •SANDY CLAY to SILTY CLAY ,40 >40 4 . 35 
57 . 0 127.9 J.68 •CLAYEY SAND to SANDY CLAY >40 >4 0 7.80 
57 . 5 78 . 7 4 . 09 •CLAYEY SAND to SANDY CLAY ,40 >40 4 . 77 
58 . 0 31.4 3.28 SANDY SILT to CLAYEY SILT 15-20 20-25 60-70 3.68 27-ll 

I 
58.5 28 . l 5 . 87 •SANDY CLAY to SILTY CLAY 25-40 25-40 l. 64 
59.0 38.3 6.39 *SANDY CLAY to SILTY CLAY >40 >40 2.29 
59.5 63.8 6.30 •SANDY CLAY to SILTY CLAY >40 >40 3.90 
60. 0 76.2 6 . 16 •SANDY CLAY to SILTY CLAY >40 >40 4 . 70 

I 
60 .5 126 .3 5.29 •SANDY CLAY eo SILTY CLAY >4 0 >40 7.91 
61. 0 238.5 l.67 SAND to SILTY SAND >40 >40 80- 90 40 - 42 
61.5 238.4 l.16 SAND to SILTY SAND ,40 >40 70-80 42-45 
62 .0 72 . 9 2.87 SANDY SILT to CLAYEY SILT >40 >40 80-90 9 .14 ll-35 
62.5 39.4 2.94 SANDY SILT to CLAYEY SILT 20-25 25-40 60-70 4.85 27-)l 

I 63 .0 33.2 3.28 SANDY SILT to CLAYEY SILT 15-20 25-40 70-80 4.05 27-Jl 
63.5 21 . 9 2.87 SANDY SILT to CLAYEY SILT 10-15 15-20 50-60 2.59 27-31 
64. 0 33 . 8 2.59 SANDY SILT to CLAYEY SILT 1,5-20 20-25 50-60 4.16 27-Jl 
64.5 84.4 2.48 SILTY SAND to SANDY SILT >40 >40 70-80 35-40 

.1 
65 . 0 58 . 7 5.09 •SANDY CLAY to SILTY CLAY >40 >40 3.74 
65 . 5 81.0 3.01 SANDY SILT t o CLAYEY SILT >4 0 >4 0 80-90 10 .46 31-35 
66 . 0 103 . 8 2.18 SILTY SAND to SANDY SILT >40 >40 70 - 80 35-40 
66 . 5 102.9 2.23 SILTY SAND to SANDY SILT >40 >40 70-80 35- 40 
67 . 0 97 . 2 2.48 SILTY SAND to SANDY SILT >40 >40 80-90 35-40 

I 67 . 5 89.3 2 .94 SANDY SILT to CLAYEY SILT >40 >40 90-100 11 . 74 31-35 
68 . 0 76 . 2 3.56 •CLAYEY SAND to SANDY CLAY >4 0 >40 5.01 
68 . 5 69 . 4 3 . 95 •CLAYEY SAND to SANDY CLAY >40 >40 4.56 
69 . 0 94 . 6 2.65 SILTY SAND to SANDY SILT >4 0 >40 80-90 35-40 

I 
69 . S 79 . 8 3.02 SANDY SILT to CLAYEY SILT >40 >40 80-90 10. 63 Jl-35 
70 . 0 45 . 9 6 . 53 •SANDY CLAY to SILTY CLAY >40 >4 0 3.01 

•INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL 

I 
ASSUMED TOTAL UNIT WT• 120 PCF 
ASSUMED DEPTH OF WATER TABLE • 40 . 0 FT 
Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE 
Nl-F • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQU!VALENT SPT VALUE 
Dr• OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY 

I Su• UNDRAINED SHEAR STRENGn! 
PHI• OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE 

I The Eanh Technology 
Corporation 

'I 
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SOUNDING CPT-6 

I OEP'rn NORMALI ZED FRICTION SOIL BEHAVIOR TYPE Nl Nl- F Or Su PHI 
TIP RESISTANCE RATIO 

(ft ) (tsf l (t ) ( t i (tsf l (Degrees ) 

I -------------- ------ -- -------------------------- -- -------
70 . 5 34 . 4 6 . 25 • SANDY CLAY to SILTY CLAY 25 - 40 >4 0 2 .23 
71. 0 37 . 0 6.30 • SANDY CLAY to SILTY CLAY 25 - 40 >40 2.41 
71 . 5 40 .S 6.58 •SANDY CLAY to SILTY CLAY >40 >40 2 . 67 

I 
72 .0 39 . l 6.06 •SANDY CLAY to SILTY CLAY >40 >40 2.58 
72. 5 48.l 6 . 18 •SANDY CLAY to SILTY CLAY >40 >40 3 . 22 
73 .0 68 . 3 4.87 •SANDY CLAY to SILTY CLAY >40 >40 4 . 64 
73 . S 258 . l l. 4 8 SAND to SI LTY SAND >40 >4 0 80 - 90 42-45 
74 . 0 256 . 6 l.16 SAND to SILTY SAND ,40 >4 0 70-8 0 42-45 

I 74 . 5 262 . 4 l.14 SAND to SILTY SAND >40 >4 0 70-80 42 - 45 
75 . 0 213 . 9 l. 37 SAND to SILTY SAND >40 >40 70-80 40- 42 
75.5 185 .7 2.10 SILTY SAND to SANDY SILT >4 0 ,40 90-100 40 - 42 
76 . 0 202 . 4 1.28 SAND to SILTY SAND >4 0 >40 70-80 40 - 42 

I 
76.5 229 . 4 1. 71 SAND to SILTY SAND >40 >40 80-90 40 -42 
77 . 0 243 . 3 1. 59 SAND to SILTY SAND >4 0 >40 80- 90 40 -42 
77 . 5 248. 7 l. 54 SAND to SILTY SAND >40 >40 80-90 40- 42 
78 . 0 259 . 0 l. 24 SAND to SILTY SAND >40 >4 0 70-80 42-45 
78 . 5 265 .l 1 . 26 SAND to SILTY SAND >4 0 >40 70-80 42-45 

~ 
79 . 0 234 . 3 l.21 SAND to SILTY SAND >4 0 >4 0 70- 80 42-45 
79. 5 63.4 3 . 98 • CLAYEY SAND to SANDY CLAY >40 >40 4 . 53 
80 . 0 199. 0 2 . 50 *SILTY SAND to CLAYEY SAND >40 >4 0 
80 . 5 82 .7 5.63 *SANDY CLAY to SILTY CLAY >40 >40 5 . 99 

I 
81. 0 69.7 6 . 86 *SANDY CLAY to SILTY CLAY >40 ,40 5 .05 
Bl. 5 47.9 5 . '78 •SANDY CLAY to SILTY CLAY >40 >4 0 3.43 
82. 0 38 .6 6. 22 *SANDY CLAY to SILTY CLAY >40 >40 2 . 74 
82 . 5 27 . 4 4 . 97 CLAYEY SILT to SILTY CLAY 20-25 25 •40 J . 81 
BJ. 0 36.6 6 . 06 • SANDY CLAY to SILTY CLAY 25-40 >40 2 .61 

I 8l. 5 49 . 7 6.93 *SANDY CLAY to SILTY CLAY >40 >40 3 . 62 
84. 0 31.9 6 . 71 • SANDY CLAY to SILTY CLAY 25 -40 >40 2 . 27 
84 . 5 27 . 6 5.60 *SANDY CLAY t o SILTY CLAY 25-40 25-40 1.95 
85 .0 58 . 9 6 . 22 • SANDY CLAY to SILTY CLAY >40 >40 4 . 37 

I 
85. 5 40 . l 7.23 •SANDY CLAY to SILTY CLAY >40 >40 2.93 
86.0 57 . 8 6 . 52 • SANDY CLAY to SILTY CLAY >40 >40 4 .32 
86.5 48. 7 6 . 92 *SANDY CLAY to SILTY CLAY >40 >40 3 . 63 
87 .0 48 . 4 6.86 *SANDY CLAY to SILTY CLAY >40 >40 3.62 
87.5 34.4 6.27 *SANDY CLAY to SILTY CLAY 25-40 >40 2 . 53 

I 88 .0 49 . 9 5.05 *SANDY CLAY to SILTY CLAY >40 >4 0 3 . 76 
88.5 45.3 6.60 *SANDY CLAY to SILTY CLAY >40 >40 3 .4l 
89. 0 100. 2 2 . 96 SILTY SAND to SANDY SILT >40 >40 90-100 31- 35 
89.5 126.5 2 . 82 *SILTY SAND to CLAYEY SAND >40 >40 90-100 35-40 

I 
90 . 0 109.8 3 . 35 *CLAYEY SAND to SANDY CLAY >40 >40 8 . 62 
90.5 63.9 4 .07 •CLAYEY SAND to SANDY CLAY >40 >40 4 .96 
91 . 0 36 . 7 4.79 *SANDY CLAY t o SILTY CLAY 25-40 >40 2.78 
9l. 5 32 . 4 5 . 78 •SANDY CLAY to SILTY CLAY 25•40 >40 2. 45 
92. 0 34 . 0 6 . 90 *SANDY CLAY to SILTY CLAY 25-40 >40 2 . 58 

- 92.5 36.3 7.49 •SANDY CLAY to SILTY CLAY >40 >40 2.79 
93.0 61. 4 5.87 *SANDY CLAY to SILTY CLAY >40 >40 4 . 86 
93.5 32.6 4 . 97 •SANDY CLAY to SILTY CLAY 25·40 25•40 2 . 50 
94 . 0 22.l 3.42 SANDY SILT to CLAYEY SILT 10•15 20·25 60-70 3.28 

I 
94. 5 24 . 6 5.12 CLAYEY SILT to SILTY CLAY 20-25 25-40 3 . 72 
95 . 0 35.4 7.H *SANDY CLAY to SILTY CLAY 25•40 >40 2.76 

•INDICATES OVERCONSOLIDATEO OR CEMENTED MATERIAL 

I ASSUMED TOTAL UNIT WT• 120 PCF 
ASSUMED DEPTH OF WATER TABLE • 40 . 0 FT 
Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE 
Nl-F • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQUIVALENT SPT VALUE 

I 
Or • OVERBURDEN NORMALIZED EQUIVALENT RELATIVE: DENSI TY 
Su• UNDRAINED SHEAR STRENGTH 
PHI• OVERBURDEN NORMALIZED EQUIVALENT FRI CTION ANGLE 

I The Eanh Technology 
Corporation 

I 
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SOUNDING CPT-6 

DEPTH NORMALIZED FRICTION SO!L BEHAVIOR TYPE 
TIP RESISTANCE RATIO 

(ft ) (tsf ) ( t ) 

-------------- --- ----- --------------------------
95. 5 86.0 3. 74 *CLAYEY SAND to SANDY CLAY 
96.0 69 . 5 5.16 *SANDY CLAY to SILTY CLAY 
96.S 145 . S 2 .4 3 SILTY SAND to SAND'( SILT 
97 . 0 165 . 5 2.54 •SILTY SAND to CLAYEY SAND 
97. 5 156 . 9 2.91 •SILTY SAND to CLAYEY SAND 
98 . 0 l0S . 2 J.63 *CLAYEY S>.ND to SANDY CLAY 
98.5 93 .l 3 .64 *CLAYEY SAND to SANDY CLAY 
99.0 129.9 1.61 SAND to SILTY SAND 
99.5 166.2 1. 98 SILTY SAND to SANDY SILT 

100.0 149 .2 2. 34 SILTY SAND to SANDY SILT 
100.5 80.7 4 . 58 *SANDY CLAY to SILTY CLAY 

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL 
ASSOMED TOTAL UNIT WT• 120 PCF 
ASSUMED DEPTH OF WATER TABLE • 40. 0 FT 
Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE 

Nl 

>40 
>40 
>40 
>40 
>40 
>4 0 
>4 0 
>40 
>40 
>40 
>40 

Nl•F • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQUIVALENT SPT VALUE 
Dr• OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY 
Su• UNDRAINED SHEAR STRENGTH 
PHI• OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE 

Nl·F 

>40 
>4 0 
>40 
>40 
>40 
>40 
>40 
>40 
>40 
>40 
>40 
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Dr Su PHI 

(t i ltsf ) (Degrees ) 
---------

6 .98 
5.60 

90 -100 35-40 
90-100 35-40 

8 . 57 
7. 56 

60-70 40-42 
80-90 40-42 
90-100 35-4 0 

6.53 

The Eanh Technology 
Corporation 



I 
I 

-
I 
I 
I 
I 
I 4. OF' R/R Trac t:. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
11 

Cl) 

> 
c:x: 
.... 
Cl) -ell 
Cl) 

~ 

Q,> 
> 

c:x: 
.... 
Cl) -ell 
Cl) 

~ 

Bessemer st. 

80' • I 
l • 10' 

T 

Aetna St. 

~ 
North 

Not to Scale 

I!!!!! T,- fMth TKtltlOIOfl)' s;; c.,,,_,.,,, 
Project No.: 93-4955 
San Fernando Valley Segment 

Metro Red Line 

Location of CPT -6 

11-93 Figure A-22 



I 
I 

~ 
I 
I 

• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

30 

~ 

w 
Lu 
I.L. 

z 40 
::r: 
~ a.. 
Lu 
0 

so 

SLEEVE FR JCT[ON CFS l 
TONS/SQ FT 

8 4 0 

CONE PENETRATION TEST 

TtP RESISTANCE fQC J 
TONS/SQ FT 

0 LOO 200 300 

/ 

5 
- r---. 

~ r-,, 

C 
~ 

1--.,. 

£ 
""'--r---

--.... 

c:::::: l5 
I"-, 

,-:::;:;::__ 

~ 

~ t=>, 
, 

5 

FR ICTION RAT [O CFS/QCJ 
PERCENT 

400 0 4 8 

0 

lO 

20 

30 

40 

so 

- 60 

70 

80 

0 rn 
7J 
--< 
:I: -z .,, 
rn rn 
--< 

SOUNDING NUMBER : CPT-7 ( 1 OF Z l 

PROJECT NAME TETC/S.F.V.REO LINE LOCATION 

DATE 
CANOGA PARK CA • = THE EARTH TECHNOLOGY 

PROJECT NUMBER 94-380-00001 OS-lO- lSS3 _. CORPORAT ION 
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SOUNDING NUMBER: CPT-7 (2 OF 2J 

PROJECT NAME : TETC/ S.F.V .REO LINE LOCATION 

DATE 
: CANOGA PARK CA· = THE EARTH TECHNOLOGY 

PROJECT NUMBER: 94-380-00001 : OS-lO-lSS3 CORPORAT ION 
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* * 
* CPT INTERPRETATIONS * * * 
* SOUNDING CPT - 7 PROJECT NO 94 -380 - 00001 * 
* PROJECT TETC/ S. F.V.RED LINE INSTRUMENT Fl5CKE090 * 
* LOCATION CANOGA PARK CA. SYSTEM SYSTEM#3 * 
* DATE 09 -10 - 1993 OPERATOR KC/BCR * 
* * 
****** *** ** *************** ********************* ** ************* **** *** 

PAGE 1 of 4 

DEPTH NORMALIZED FRI <:I'ION SOIL BEHAVIOR TYPE Nl Nl ·I" Dr Su PHI 
TIP RESISTANCE RATIO 

(ft ) (tsf l ( \) ( \ ) <esf ) (Degre.es) 
---- ... -·---· -· - -- --- --- --· -------·-- ------------- ---------.0 .0 .oo 

. 5 211 . 2 2.63 *SILTY SAND eo CLAYEY SAND >40 >4 0 
l. O 112 . 6 4 . 49 • CLAYEY SAND to SANDY CLAY >40 >4 0 l.69 
l. 5 169.7 l. 89 SAND eo SILTY SAND >40 >40 80-90 40 - 42 
2.0 162.4 l . 38 SAND to SILTY SAND >40 >40 60 - 70 4 0 -42 
2 .5 141 . 0 1.39 SAND t o SILTY SAND >40 >40 60-70 4 0 - 4 2 
3. 0 72 . 7 3.13 SANDY SILT eo CLAYEY SILT >40 >40 80-90 2 . 77 31 - 35 
3 . 5 83.6 2.98 SANDY SILT to CLAYEY SILT >4 0 >4 0 80- 90 3 . 31 31 - 35 
4. 0 35 . 5 4 . 86 • SANDY CLAY eo SILTY CLAY 25-40 >40 . 72 
4.5 25 . 6 3. 72 CLAYEY SILT to SILTY CLAY 15- 20 20- 25 1.07 
5 . 0 24 . 7 3.25 SANDY SILT to CLAYEY SILT 10 -15 20- 25 60- 70 l . 06 
5.5 25 . 4 l. 52 SILTY SAND eo SANDY SILT 5- 10 10-15 30-40 31-35 
6 .0 23.l l. 30 SI LTY SAND to SANDY SILT 5·10 10-15 30-40 31-35 
6 . 5 28 . 4 2.60 SANDY SILT to CLAYEY Sit.T 10-15 15-20 50-60 l. 32 27- 31 
7.0 25 . 0 3 . 45 SANDY SILT to CLAYEY SI LT 10-15 20-25 60-70 1.18 
7. 5 26.6 3.85 CLAYEY SILT to SILTY CLAY 15-20 20-25 l. 29 
8.0 25 . 9 5 . 56 *SANDY CLAY to SILTY CLAY 20 -25 25-40 .64 
8 . 5 21 . 8 6. 94 *SANDY CLAY to SILTY CLAY 20-25 25-40 . 55 
9. 0 19.4 6 . 89 Sit.TY CLAY TO CLAY 20-25 25- 4 0 .98 
9.5 l7 . l 6.63 SILTY CLAY TO CLAY 15- 20 25•4 0 . 88 

10.0 16 . 5 7.40 SILTY CLAY TO CLAY 15 -20 2S-40 .86 
10.5 15.2 7. 47 SI LTY CLAY TO CLAY 15 - 20 25 -40 . 80 
ll. 0 14 .3 6 . 89 SILTY CLAY TO CLAY 15 - 20 20-25 .76 
ll . 5 13.5 6.66 SI LTY CLAY TO CLAY 10 - 15 20- 25 .73 
12. 0 11. 8 6.78 SILTY CLAY TO CLAY 10-15 20-25 .64 
12 . 5 12.5 6 . 76 SILTY CLAY TO CLAY 10 - 15 20-25 . 69 
13. 0 13 . 0 7.25 SILTY CLAY TO CLAY 15-20 20-25 .73 
13 . 5 12.5 7 . 18 SILTY CLAY TO CLAY 10-15 20-25 . 7l 
14 .0 12.7 7.55 SILTY CLAY TO CLAY 10- 15 20-25 .73 
H . 5 15 . 5 6 . 42 SI LTY CLAY TO CLAY 15•20 20- 25 .91 
15 .0 15.8 6.56 SILTY CLAY TO CLAY lS-20 20· 2S .95 
15 . S 12. 0 8.06 CLAY TO ORGANIC CLAY 10-15 20-25 .71 
16 .0 9 .5 8.19 CLAY TO ORGANIC CLAY 10-15 1s-20 . 56 
16.5 8.6 7 . 66 CLAY TO ORGANIC CLAY 5-10 lS- 20 . 51 
17 . 0 7.7 8.46 CLAY TO ORGANIC CLAY 5• 10 15-20 .45 
17. 5 7.5 7. 54 SI LTY CLAY TO CLAY 5-10 15-20 . 44 
18 . 0 7.0 7. 34 SI LTY CLAY TO CLAY 5- 10 15 -20 .41 
l8 . 5 9 . 0 6 . 25 SILTY CLAY TO CLAY 5 -10 15 - 20 . 56 
u.o 10.7 7.23 SILTY CLAY TO CLAY 10- 15 20-25 .68 
19.5 9.5 7 . 82 C'..AY TO ORGANIC CLAY 10 - 15 15-20 . 60 
20.0 7 . 0 7 . 74 CLAY TO ORGANI C CLAY 5-10 15-20 .43 

*I NDICATES OVERCONSOLIDATED OR CEMENTED MATERIAt. 
ASSUMED TOTAt. UNI T ~"T • 120 PCF 
ASSUMED DEPTH OF WATER TABLE• 40 . 0 FT 
Nl • OVERBURDEN NORMALIZED EQtJIVAt.ENT SPT VAt.tJE 
Nl-F • OVERBURDEN NORMALIZED FINES- CONTENT ADJUSTED EQtJIVALENT SPT VAt.tJE 
Or • OVERBURDEN NORMALIZED EQtJIVAt.ENT RELATIVE DENSITY 
Su • tJNDRAINEO SHEAR STRENGTH 
PHI • OVERBURDEN NORMALIZED EQtJIVAt.ENT FRICTION ANGLE 
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I SOUNDING CPT-7 

I 

I DEPTH NORMALIZED FRICTION SOI L BEHAVIOR TYPE Nl Nl-F Dr Su PIH 
TIP RESISTANCE RATIO 

(ft ) ( tsf ) ( t ) ( t ) ( tsf ) (Degrees ) 

I 
-·------------ ·-- ----- -------------------------- -·-------

20.5 8.l 6 . 9l SILTY CLAY TO CLAY 5 - 10 15-20 .Sl 
n .o 31 . 2 ).49 SANDY SILT to CLAYEY SILT 15-20 25-40 70-80 2.2) 27-ll 
21. 5 57.l ).08 SANDY SILT to CLAYEY SILT 25-40 >40 70 - 80 4.19 31-35 
22.0 6l. 2 3.00 SANDY SILT to CLAYEY SILT 25-40 >40 70 -80 4 . 55 31- )5 

I 22 . 5 38 . 4 2.)0 SANDY SILT to CLAYEY SILT 15-20 20-25 50-60 2 . 85 ll-35 
23 . 0 48. 7 3.45 SANDY SILT to CLAYEY SILT 25-4 0 2S - '1 0 80-90 J . 69 27-31 
2) .5 4).6 3 .03 SANDY SILT t o CLAYEY SILT 20-25 25-4 0 70-80 3 . 32 27-ll 
24.0 44.5 2.78 SANDY SILT to CLAYEY SILT 20 -25 25-40 60- 70 3 . 43 27-31 

I 
24.S 32 . 3 l . 98 SILTY SANO to SANDY SILT 10- 15 1 5-20 40 - 50 31-35 
25. 0 26.) 3.6) CLAYEY SILT to SILTY CLAY 15 -2 0 20-25 2 .03 
25 . 5 54 . 0 3. 66 SANDY SILT to CLAYEY SILT 25-40 >40 90-100 4 . 31 27-Jl 

I 26. 0 112 . 9 l. 32 SANO to SILTY SANO 25-40 25-40 50-60 40-42 
26.5 164.5 . 82 SAND to SILTY SANO 25-40 25-40 50-60 40 -42 

I 27. 0 208 . 8 . 75 SAND to SILTY SANO >4 0 >40 60-70 42-45 
27 .5 l!4. g l.ll SANO to SILTY SAND >4 0 >40 60-70 40-42 
28 . 0 122 . l l. 65 SANO to SILTY SAND >40 >40 60-70 35-40 
28.5 162.6 l.32 SANO to SILTY SAND >40 >40 60 - 70 40-42 

I 
29.0 l9l. 9 l.10 SANO to SILTY SAND >40 >40 60-70 4 0 -42 
29.5 174 .7 l . 17 SANO to SILTY SAND >4 0 >40 60-70 4 0 -42 
30.0 84 . 4 2.69 SILTY SANO to SANDY SILT >4 0 >4 0 80 -90 31-35 
30 .5 65.2 3.36 SANDY SILT t o CLAYEY SILT >4 0 >40 90-100 5. 77 27-31 
Jl . 0 70.) J.Sl •CLAYEY SANO to SANDY CLAY >40 >40 90-100 3 .14 27-)l 

I 31.5 66 . 4 ) . 45 SANDY SILT to CLAYEY SILT >40 >40 90-1 00 5.99 27-31 
32 . 0 88.6 2.98 SANDY SILT to CLAYEY SILT >40 >40 90-100 8 .12 31-35 

I 32 . 5 104 . 3 2. 01 SILTY SANO to SANDY SILT >4 0 >40 70-80 35-40 
33 . 0 328.3 . 90 SANO to SILTY SANO >40 >40 70-80 42-45 

I 33 . 5 )84 . 5 .85 SANDY GRAVEL to SANO >40 >40 80-90 42-45 
34. 0 337. 8 . 75 SANDY GRAVEL to SANO >4 0 >4 0 70-80 42-45 
34 . 5 236 .0 l. 67 SANO to SILTY SAND >4 0 >40 80-90 40-42 
35. 0 262.l l. 32 SANO to SILTY SAND >40 >4 0 70-80 42-45 
35 . 5 381.6 .98 SANO to S ILTY SAND >4 0 >40 80-90 42-45 

I 36.0 382.0 . 7l SANDY GRAVEL to SAND >4 0 >4 0 70 -8 0 42-45 
36 . 5 154.7 l.40 SAND to SILTY SANO >40 >40 60-70 4 0 -42 
37.0 46.0 2 .85 SANDY SILT to CLAYEY SILT 2 0-25 25-40 70-80 4 .5 5 27-31 
37 . 5 25.9 3.15 SANDY SILT to CLAYEY SILT 10-15 20-25 60-70 2.51 :27-ll 

I 
38.0 23. 0 2.89 SANDY SILT to CLAYEY SILT 10 - 15 15-20 50 -60 2.24 27 -31 
38.5 21.3 2.98 SANDY SILT to CLAYEY SILT 10-15 15 -20 50-60 2.07 27-ll 
39.0 21.5 3. 04 SANDY SILT to CLAYEY SILT 10-15 15·20 50-60 2.12 27-ll 
39.5 34 .l 4 .51 CLAYEY SILT to SILTY CLAY 25-40 25-40 3.48 
40.0 31 . 5 5.49 •SANDY CLAY to SILTY CLAY 25-40 25-40 l.61 

I 40.S 46.0 s.so •SAND'l CLA'l to SILTY CU.'l >40 >4 0 2.40 
u.o 47. 5 5 . 47 •SANDY CLAY to SILTY CLAY >40 >40 2 .50 
41.5 45 .8 5 .62 •SANDY CLAY to SILTY CLAY >4 0 >4 0 2.41 
42.0 55.0 5 .26 *SANDY CLAY to SILTY CLAY >4 0 >4 0 2.92 

1· 42 . 5 69.2 4 . 33 *SANDY CLAY to SILTY CLAY >4 0 >4 0 3. 7l 
43 . 0 85 .0 3.52 •CLAYEY SANO to SANDY CLAY >40 >4 0 4 . 60 
43 . 5 74. 7 4 .70 •SANDY CLAY to SILTY CLAY >4 0 >40 4 .05 
44 . 0 1S3 .9 2.33 SILTY SAND to SANDY SILT >4 0 >4 0 90-100 35-40 
44 . 5 135. 6 l . 96 SILTY SANO to SANDY SILT >40 >40 70-80 35-40 

I 45 . 0 68.l 3.59 ° CLAYE'! SAND to SANDY CLAY >4 0 >40 90-100 3.73 27-31 

•INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL 

I 
ASSUMED TOTAL UNIT WT• 120 PCF 
ASSUMED DEPTH OF WATER TABLE• 40 .0 FT 
Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE 
Nl-1? • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQUIVALENT SPT VALUE 

,I Dr• OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY 
Su • UNDRAINED SHEAR STRENGTH 
PHI• OVERBURDEN NORMALIZED EQUIVALEITT FRICTION ANGLE 
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I SOUNDING CPT-7 

I DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE Nl Nl-F Dr Su PHI 
TIP RES ISTANCE RATIO 

(ft ) (tsf) (\ ) (t) (tsf ) I Degrees I 
----------- --- -------- -------------------------- -------·-

45 . 5 30 . 4 3.97 C"l..AYEY SILT to SILTY CLAY 20-25 25- 40 3 .25 
46 . 0 27 . 6 2.24 SANDY SILT to CLAYEY SILT l 0-15 15-20 40-50 2 . 94 27 -Jl 
46 . 5 27 . 3 2 . 27 SANDY SILT to CLAYEY SILT l0 -l5 15- 20 40 -50 2. 9l 27-3l 
'7 .0 31 .0 2.98 SANDY SILT t o CLAYEY SILT 15-20 20-25 60-70 3 . 35 27 - )l 
47 . 5 26 . 8 4 . 2l CLAYEY SILT to SILTY CLAY 15-20 25-40 2.88 
48. 0 29 .0 3 .0l SANDY SILT t o CLAYEY SILT l 5-20 20-25 60-70 3 . l4 27- 31 
48 .5 29.3 4.45 CLAYEY SILT to SILTY CLAY 20-25 25-40 3.l8 
49. 0 37.3 3 .69 SANDY SILT to CLAYEY SILT 20-25 25-40 80-90 4 . 13 27-31 
49 . 5 23.4 5.94 SILTY CLAY TO CLAY 20-25 25-40 2.52 
50. 0 69.5 3. 78 *CLAYEY SAND to SANDY CLAY >40 >4 0 3.96 
50. 5 82 . 3 4.l3 *CLAYEY SAND to SANDY CLAY >4 0 >4 0 4.73 
51. 0 25. l 4 . 65 CLAYEY SI LT to SILTY CLAY l5-20 25-40 2 . 75 
51. 5 41. 3 5.13 *SANDY CLAY to SILTY CLAY 25-40 >4 0 2 . 34 

~ 
52 . 0 44 .8 5 . 39 •SANDY CLAY to SILTY CLAY >40 >40 2 . 56 
52 . 5 69.3 3.52 *CLAYEY SAND to SAND'( CI.A¥ >40 >4 0 90-100 4. 03 27-31 
53.0 98.9 2.52 SILTY SAND to SANDY SILT >4 0 >40 80-90 35-40 
SJ. 5 115. 6 2 . 02 SILTY SAND to SANDY SILT >4 0 >40 70-80 35-40 

I 
54 .0 65 . 3 4.30 •SANDY CLAY to SILTY CU',Y >40 >40 3 . 83 
54.5 79 . 3 5.7l •SANDY CLAY to SILTY CLAY >4 0 >40 4 . 70 
55.0 l82.8 3.48 •CLAYEY SAND to SANDY CLAY >4 0 >40 11. 01 

I 55.5 272 . 3 2 . 85 •SILTY SAND t o CLAYEY SAND >40 >40 
56.0 189 . 3 3 . 22 •s:LTY SAND to CLAYEY SAND >40 >4 0 

~ 
56.5 l67 . 7 1. 83 SAND to SILTY SAND >40 >4 0 70-80 40-42 
51 . 0 171.2 2 .76 •S ILTY SANO to CLATI:Y SANO >40 >40 
57.5 171.4 2 .65 •SILTY SAND to CLAYEY SAND >40 >4 0 
58.0 163.3 2 .48 *SILTY SAND to CLAYEY SAND >40 >4 0 90-100 35-40 

I· 58.5 139.2 2 .44 SILTY SAND to SANDY SILT >40 >40 90 - 100 35-4 0 
59. 0 158.4 2.22 SILTY SAND to SANDY SILT >40 >40 80-90 35-40 
59.5 169.9 1.46 SAND to SILTY SAND >4 0 >40 70-90 40 -42 
60 . 0 175.8 1.26 SAND to SILTY SAND >40 >40 60-70 40-42 
60 .5 214.4 1.24 SAND to SILTY SAND >40 >4 0 70-90 40-42 

1· 61. 0 24 l. 9 1.27 SAND to SILTY SAND >40 >40 70-90 42-45 
61. 5 224. 0 l. l3 SAND to SILTY SAND >4 0 >40 70-80 40-42 
62. 0 160.2 l.28 SAND to SILTY SAND >4 0 >40 60-70 40-42 

I 
62.5 102.3 2.68 SILTY SAND to SANDY SILT >4 0 >40 80-90 35-40 
63 .0 196 .7 . 90 SAND to SILTY SAND >40 >40 60-70 40-42 
63.5 1 99 .6 1.19 SAND to SILTY SAND >40 >40 60-70 40-42 
64 .0 1 55 .6 1.51 SAND to SILTY SAND >40 >40 70-80 40-42 

I 64.5 166 . 9 l.H SAND to SILTY SAND >40 >40 60 -70 40- 42 
65 .0 l55 . l 1.10 SAND to SILTY SAND >40 >40 60-70 40-42 

I 65 . 5 92 . S 2 .76 SILTY SANO to SANDY SILT >40 >40 80-90 31- 35 
66 . 0 209 . 7 l. 24 SAND to SILTY SAND >40 >40 70-80 40-42 

I 
66 . 5 88 . 5 2 . 89 SANDY SILT to CLAYEY SILT >40 >40 80-90 ll . 53 ll-35 
67.0 96.7 2.32 SILTY SAND to SANDY SILT >40 >40 70-80 35-40 

.I 
67.5 87 .6 2.79 SILTY SAND to SANDY SILT >40 >40 80-90 ll-35 
68 . 0 95.2 2.45 SILTY SAND to SANDY SILT >40 >4 0 70-80 35-40 
68.5 l 72 . 9 1 . 48 SAND to SILTY SAND >40 >40 70-80 40-42 
69 . 0 l70 . 9 l. 54 SAND to SILTY SAND ,40 >40 70-80 40-42 

I 
69.5 115. l 1 . 89 SILTY SAND to SANDY SILT >40 >4 0 70-80 35-40 
70.0 101 .0 J.18 •CLAYEY S1.NO to S1.NOY CLAY >40 >40 6 . 78 

• INDICATES OVERCONSOLIDATEil OR CEMENTED MATERIAL 

I 
ASSUMED TOTAL UNIT WT• 120 PCF 
ASSUMED DEPTH OF WATER TABLE• 40 . 0 FT 
Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT Vl'.LUE 
Nl·F • OVERBURDEN NORMALIZEil FINES-CONTENT ADJUSTED EQUIVALENT SPT VALUE 
Dr • OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY 

I Su• UNDRAINED SHEAR STRENGTH 
PHI• OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE 
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SOUNDING CPT-7 

DEPTH NORMALIZED FRICTION SOIL BEHAVI OR TYPE 
TIP RESISTANCE RATIO 

(ft ) ltsf ) I t ) 

---·--- -- ----- -------- --· --·--------------------
70. 5 46 . 0 3. 49 SANDY SILT to CLAYEY SILT 
71. 0 31 . 2 2 . 72 SANDY SILT to CLAYEY SILT 
71.S 42.6 2.58 SANDY SILT t o CLAYEY SILT 
72 .0 38 . 7 4.25 CLAYEY SILT to SILTY CLAY 
72.5 61. l 5.47 •SANDY CLAY to SILTY CLAY 
73 .0 49 . 9 5 . 23 •SANDY CLAY to SILTY CLAY 
73.S 121. 4 6 .03 •SANDY CLAY to SILTY CLAY 
74 . 0 123 . 3 S . 67 •SANDY CLAY to SILTY CLAY 
74 . S 89.3 6 . 33 •SANDY CLAY to SILTY CLAY 
7S . O 154 . 2 3.63 •CLAYEY SAND to SANDY CLAY 
75.S 85 .2 5 .60 •SANDY CLAY to SILTY CLAY 
76. 0 26.3 l.67 SILTY SAND to SANDY SILT 
76 . S 27.8 3 . 48 SANDY SILT to CLAYEY SILT 
77 . 0 22 .s S. 08 CLAYEY SILT to SILTY CLAY 
77 . 5 174.9 l. 23 Sl\ND to SILTY Sl\ND 
78 .0 241.9 1 .52 SAND to SILTY SAND 
78.S 226.0 l. 72 SAND to SILTY SAND 
7 9 .0 2 0 4 . 4 1.18 SANO to SILTY SAND 
79. 5 121.9 2. 2l SILTY SAND to SANDY SILT 
80 . 0 105.7 3.29 •CLAYEY SAND to SANDY CLAY 
80 .5 168.7 2.65 •SILTY SAND to CLAYEY SAND 
81 .0 1S5 . 9 2 .81 •SILTY SAND to CLAYEY SAND 
Bl. 5 71. 5 4.39 •SANDY CLAY to SILTY CLAY 
82.0 80 . 2 4.24 •CLAYEY SAND to SANDY CLAY 
82.S 65.6 4.50 •SANDY CLAY to SILTY CLAY 
83. 0 66.2 5.29 •SANDY CLAY to SILTY CLAY 
83 . 5 73 . 2 ~ - 0 3 •SANDY CLAY to SILTY CLAY 
84. 0 56 . 4 6 . 92 •SANDY CLAY to SILTY CLAY 
84 . 5 74 . 6 4 . 63 •SANDY CLAY to SILTY CLAY 
85 .0 55.9 5.46 •SANDY CLAY to SILTY CLAY 
85 . S 65 . 7 5 . 75 •SANDY CLAY to SILTY CLAY 

•INDICATES OVERCONSOLIDATEO OR CEMENTED MATERIAL 
ASSUMED TOTAL UNIT WT• 120 PCF 
ASSUMED DEPTH OF WATER TABLE • 40. 0 FT 
Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE 

Nl 

2S-40 
15-20 
2 0 -2S 
25-40 

>40 
>40 
>40 
>40 
>40 
>40 
>40 
5-10 

1S-20 
15-20 

>4 0 
>40 
>4 0 
>4 0 
>4 0 
>4 0 
>4 0 
,4 0 
>4 0 
>40 
>40 

>40 
,40 

>40 
>40 
>40 
>40 

Nl-F • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQUIVALENT SPT VALUE 
Dr• OVERBURDEN NORMALI ZED EQUIVALENT RELATIVE DENSITY 
Su• UNDRAINED SHEAR STRENGTH 
PHI• OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE 

Nl-F 

25-40 
20-25 
25-40 
25 - 4 0 

>40 
>4 0 
>40 
>40 
,4 0 

>40 
>40 

1 0- lS 
20-2S 
2S-40 

>40 
>40 
>4 0 
>4 0 
>40 
>40 
>40 
,40 
>40 
>4 0 
>40 

>40 
,40 

>40 
>40 
>4 0 
>40 

PAGE 4 of 

Or Su PHI 

it ) Its fl (Degrees ) 
---------

80-90 6.06 27-31 
S0-60 4. 02 27-31 
60-70 5.63 31-3S 

S.10 
4. l3 
3.36 
8 . 41 
8 .57 
6.20 

l 0.84 
5 . 94 

30-40 31-35 
60-70 3.70 

2. 94 
60 - 70 4 0- 42 

80-90 40-4 2 
80-90 4 0 -42 
70 -80 4 0 -42 
70-80 35-40 

7 . 68 

5.20 
5.88 
4. 79 
4.86 
S .41 
4 . 15 
5 . 56 
4 . 14 
4 . 92 
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SOUNDING NUMBER: CPT- 8 

PROJECT NAME TETC/S.F.V.REO LINE LOCATION 

DATE 

CANOGA PARK CA· = THE EARTH TECHNOLOGY 

PROJ ECT NUMBER 94-380-00001 09_ 13_ 1993 1iiiii CORPORATION 
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********************************************************************* 
* * 
* CPT INTERPRETATIONS * 
* * 
* SOUNDING CPT-8 PROJECT NO 94-38 0 - 0000 1 * 
* PROJECT TETC/S.F.V.RED LINE INSTRUMENT Fl5CKE090 • 
* LOCATION CANOGA PARK CA . SYSTEM SYSTEM#3 * 
* DATE 09-13-1993 OPERATOR KC/BCR * 
* * 
********************************************************************* 

DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE Nl 
TIP RESISTANCE RATIO 

(ft ) (t:.sf ) ( \ ) 

-------------- - -------- -------------·---· --- -----
.0 .0 . 00 
. 5 180.8 1. 86 SAND to SILTY SAND >40 

1.0 139. 4 2 . 98 •SILTY SAND t:.o CLAYEY SAND >40 
1 . 5 107 . 4 3.60 •CI.A.YEY SAND to SANDY CLAY >40 
2.0 59 . 8 4 .66 •SANDY CLAY t o SILTY CLAY >40 
2.5 48. 6 4. 03 •CLAYEY SAND to SANDY CLAY 25-40 
3 .0 42 . 1 4.04 CI.A.YEY SILT to SILTY CLAY 25-40 
3 . 5 37.2 3.73 SANDY SILT to CLAYEY SILT 20 -25 
4 . 0 47 .6 3.57 SANDY SILT to CLAYEY SILT 25-40 
4.5 48.7 3.76 SANDY SILT to CLAYEY SILT 25-4 0 
5 .0 51. 9 3.96 •CLAYEY SAND to SANDY CLA'l 25-40 
5 . 5 57 . 6 3 . 90 • CLAYEY SAND to SANDY CLAY >40 
6.0 58 . 4 3.56 SANDY SILT to CLAYEY SILT 25-40 
6.5 57 . 9 3 . 41 SANDY SILT to CLAYEY SILT 25-40 
7.0 59 . 4 3 . 45 SANDY SILT to CLAYEY SILT 25-40 
7.5 43 . 8 3.46 SANDY SILT to CLAYEY SILT 25-40 
8.0 48. 6 3 . 47 SANDY SILT to CLAYEY SILT 25-40 
8.5 48 . 6 4.28 *SANDY CLAY to SILTY CLAY 25-40 
9. 0 48 .1 3.92 SANDY SILT to CLAYEY SILT 25-40 
9 . 5 53 .3 3 . 66 SANDY SILT to CLAYEY SILT 25-40 

10.0 50.8 3.96 •CI.A.YEY SAND to SANDY CLAY 25-40 
10.5 51. 7 3. 72 SANDY SILT to CLAYEY SILT 25-4 0 
ll. 0 56 . J 3 . 35 SANOY SILT to CLA'lE:Y SILT 25-4 0 
ll . 5 55.5 3 .41 SANDY SILT to CLAYEY SILT 25-40 
12.0 57.3 3.28 SANDY SILT t:.o CLAYEY SILT 25-40 
12 . 5 54.0 3.55 SANDY SILT to CLAYEY SILT 25-40 
13 . 0 59. 0 3 . 15 SANDY SILT to CLAYEY SILT 25-40 
13 . 5 60 . 6 3.25 SANDY SILT to CLAYEY SILT 25-40 
14 . 0 60.7 3.25 SANDY SILT to CLAYEY SILT 25-40 
14. 5 56 . 2 3.27 SANDY SILT to CLAYEY SILT 25-40 
15 . 0 59.9 3 . ll SANDY SILT to CLAYEY SILT 25-40 
15 . 5 66 . 7 2.93 SANDY SILT to CLAYEY SILT 25-40 
16. 0 68 . 4 3 . 13 SANDY SILT to CLAYEY SILT >40 
16. 5 61. 5 3.09 SANDY SILT to CLAYEY SILT 25-40 
17.0 63 . 9 2. 77 SANDY SILT to CLAYEY SILT 25-40 
17 . 5 59.6 2.66 SANDY SILT to CLAYEY SILT 25-40 
18. 0 62.0 2.43 SILTY SAND to SANDY SILT 25-4 0 
18 . S 52.4 2 .44 SILTY SAND to SANDY SILT 20-25 
19.0 43.9 3 . 40 SANDY SILT to CLAYEY SILT 25-40 
19.5 42.6 2.70 SANDY SILT to CLAYEY SILT 20-25 
20.0 56.l 3.01 SANDY SILT to CLAYEY SILT 25-40 

•INDICATES OVERCONSOLIOATED OR CEMENTED MATERIAL 
ASSUMEt> TOTAL UNIT WT• 120 PCF 
ASSUMED DEPTH OF WATER TABLE • 40. 0 FT 
Nl • OVERBUROEN NORMALIZED EQUIVALENT SPT VALUE 
Nl-F • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQUI VALENT SPT VALUE 
Dr• OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY 
Su• UNDRAINED SHEAR STRENGTH 
PHI• OVERBURDEN NORMALIZED EQUIVALENT FRI CTION ANGLE 

Nl.-F 

>40 
>40 
>40 
>40 
>40 
>4 0 

25-40 
25-4 0 

>40 
>40 
>40 
>40 
>40 
>40 

25-40 
25-40 

>40 
>40 
>40 
>40 

>40 
>40 
>40 
>40 
>40 
>40 
>40 
>40 
>40 
>40 
>4 0 
>40 
>40 
>40 

25-40 
25-40 
25-40 
25-40 
25-40 
25-40 
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Or Su PHI 

( \ ) (ts f l (Degrees l 
---------

80-90 40 - 42 

1. 75 
l. 03 

90-100 . 88 27-31 
1. 60 

80-90 l.47 27-31 
80-90 1. 94 27-3l 
90-100 2 . 05 27-31 
90 -100 1.13 27-31 

1.29 
90-100 2 . 67 27-31 
80-90 2 . 72 2?-31 
90-100 2. 85 27-31 
80-90 2.14 27-3l 
80-90 2.43 27 -31 

l.24 
90-100 2. 49 27-31 
90-100 2.82 27-31 
90-100 l. 37 27-31 
90-100 2.83 27-31 
80-90 3. H 27-31 
80-90 3 . 14 27-3l 
80-90 3. 30 27-31 
80-90 3.15 27-31 
80-90 3 . 50 31-35 
80-90 3.65 27 -31 
80-90 3. 7l 27-31 
80-90 3.48 27-31 
80-90 3. 76 31-35 
80-90 4.25 31-35 
80-90 4.41 31- 35 
80-90 4.01 31-35 
70-80 4.23 31-35 
70-80 3 . 99 31-35 
60-70 31-35 
60-70 31- 35 
70-80 3.03 27-3 1 
60-70 2 . 97 27-31 
70-80 3.98 31-35 

The Eanh Technology 
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SOUNDING CPT-8 

I 

~ DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE Nl Nl-F Dr Su PHI 
TIP RESISTANCE RATIO 

(ft ) (tsf l ( \' ) ( \' ) (tsf l I Degrees ) 

l -- -- ---------- -------- -------------------------- ------- --
20.5 66.7 3 . 48 SANDY SILT to CLAYEY SILT >4 0 >4 0 90-100 4 . 81 27 - 31 
21. 0 96 .0 3.55 •CLAYEY SAND to SANDY CLAY >4 0 >4 0 3.52 

I 21 . 5 1 02.6 3.64 •CLAYEY SAND to SANDY CLAY ,40 >4 0 3 . 80 

I 
22 . 0 lll. l 3.89 • Ct.A YEY SAND to SANDY CLAY >40 >4 0 4 . 17 
22.5 1 0 4.8 4.02 •CLAYEY SAND to SANDY CLAY >40 >4 0 3 . 97 
23 . 0 91.2 3 . 99 •CLAYEY SAND eo SANDY CLAY >40 >40 3.49 
23 . 5 n. o 3 . 87 •CLAYEY SAND to SANDY CLAY ,40 >40 2 . 97 

I 
24 . o 65.3 3.25 SANDY SILT to CLAYEY SILT >40 >40 80-90 5.07 31-3 5 
24.5 6 0.0 3 . 53 SANDY SILT to CLAYEY SILT >40 >4 0 90-100 4 . 7.1 27-31 
25.0 50.9 3. Bl SANDY SILT to CLAYEY SILT 25-40 >40 90-100 4 . 02 27-31 
25.5 49.6 3. 03 SANDY SILT to CLAYEY SILT 25-40 25-40 70-80 3 . 96 2 7 -31 

I 26.0 62 . 2 2 . 88 SANDY SILT to CLAYEY SILT 25-4 0 >40 70-80 5 . 04 31 - 35 

-
26. 5 67.6 3 .13 SANDY SILT to CLAYEY SILT >40 >40 80-90 5.54 31-35 
2 7 . 0 64 . 9 3 . 26 SANDY SILT to CLAYEY SILT >40 >40 80-90 5 . 36 31-35 
27 . 5 57.l 3.30 SANDY SILT to CLAYEY SILT 25-4 0 >4 0 80-90 4. 76 2 7-31 
28 . 0 52 . 5 3 . 49 SANDY SILT to CLAYEY SILT 25-40 >40 80-90 4 . 40 27-31 
28 . 5 64.7 2.21 SILTY SAND to SANDY SILT 25-40 25-40 60-70 31-35 , 29 . 0 66 . 0 2 . 25 SILTY SAND to SANDY SILT 25-40 25-40 60-70 31 - 35 
29 . 5 53.7 3.02 SANDY SILT to CLAYEY SILT 25-40 25-40 70-80 4 . 64 31-35 
30. 0 48.7 2 . 99 SANDY SILT to CLAYEY SILT 25-40 25-40 70-80 4.24 27-31 
30 .5 48 . 5 2 . 78 SANDY SILT to CLAYEY SILT 25-40 25-40 70-80 4. 27 3 1-35 

I~ 
31 . 0 44 . 3 4.02 CLAYEY SILT to SILTY CLAY 25-40 >40 90-100 3.92 27 -31 
31.5 64 . 7 2.20 SILTY SAND to SANDY SILT 25-40 25-40 60-70 31- 35 
32 . 0 70 . 7 2.30 SILTY SAND to SANDY SILT 25-40 25-40 60-70 31-35 
32.5 59.l 2.82 SANDY SILT to CLAYEY SILT 25-40 25-40 70-80 5.42 31-35 

-
33. 0 42 . l 4.22 CLAYEY SILT to SILTY CLAY 25-40 >40 3 . 86 
33 . 5 46.4 2.95 SANDY SILT to CLAYEY SILT 25-40 25-40 70-80 4.31 27-31 
34.0 68 . 4 3.63 •CLAYEY SAND to SANDY CLAY >40 >40 90-100 3.24 27-31 
34 . 5 53.0 5.50 •SANDY CLAY to SILTY CLAY >4 0 >40 2 . 51 
35.0 65.4 4.26 •SANDY CLAY to SILTY CLAY >40 >40 3. 15 

I 
35 . 5 57 . 0 4 . 35 *SANDY CLAY to SILTY CLAY >40 >40 2.76 
36. 0 63 . 6 3. 98 *CLAYEY SAND to SANDY CLAY >40 >40 3 .11 

36 . 5 63.9 4 . 50 *SANDY CLAY to SILTY CLAY >40 >40 3.15 
37. 0 77 . 2 2 . 43 SILTY SAND to SANDY SILT 25-40 >40 70-80 31 - 35 
37.5 73. 9 2 . 46 SILTY SAND to SANDY SILT 25-40 >40 70 - 80 31-35 

I 
38 . o 55.5 2.29 SILTY SAND to SANDY SILT 20-25 25-40 60-70 31-35 
39 . 5 66 . 5 2.02 SILTY SAND to SANDY SILT 25-40 25-40 60-70 35-40 
39. o 94 . 7 l . 31 SAND to SILTY SAND 25 -40 25-40 50-60 35-40 

I 
39 . 5 91 . 6 1.36 SAND co SILTY SAND 25-40 25-40 50-60 35 - 40 

I 40.0 149. 0 1.15 SAND Co SILTY SAND >40 >40 60-70 40-42 

I 40 .S 76 , 8 2.34 SILTY SAND to SANDY SILT 25 - 40 >40 70-80 35-40 
41 . 0 75.6 2.35 SILTY SAND co SANDY SILT 25-40 >40 70-80 31 - 35 

I 41.5 57 . 7 2.56 SILTY SAND to SANDY SILT 25-40 25-40 60-70 31-35 

I 
42.0 48 . 0 5.26 *SANDY CLAY co SILTY CLAY >40 >40 2.54 

' 
42.5 123 . 5 1. 39 SAND co SILTY SAND 25-40 >40 60 - 70 40-42 
43 . 0 86 . l l.92 SILTY SAND co SANDY SILT 25-40 >40 60-70 35-4 0 
43.5 100.9 2 .44 SILTY SAND to SANDY SILT >40 >40 80-90 35-40 
44 . 0 113. 3 2 . 47 SILTY SAND t o SANDY SILT >40 >40 80-90 35-4 0 
44. 5 109 . 0 2.47 SILTY SAND co SANDY SILT >40 >4 0 80-90 35-4 0 

I 45 . 0 104 . 7 2 . 35 SILTY SAND to SANDY SILT >40 >40 70-80 35-4 0 

*INDICATES OVERCONSOLIDATED OR CEMDn'ED MATERIAL 

- ASSUMED TOTAL UNIT WT• 120 PCF 
ASSUMED DEPTH OF WATER TABLE • 40.0 FT 
Nl • OVERBURDEN NORMALIZED EQtJIVALE'NT SPT VALtJE 
Nl•F • OVERBURDEN NORMALIZED FINES - CONTENT ADJUSTED EQUIVALENT SPT VALtJE 

l 
Dr • OVERBURDEN NORMALIZED EQtJIVALENT RELATIVE DENSITY 
Su• UNDRAINED SHEAR STRENGTH 
PHI • OVERBURDEN NORMALIZED EQtJIVALENT FRICTION ANGLE 

I The Eanh Technology 
Corporation 

• 



I· 
I 

I 

I 

' I 
' I 
t 

I 
I 

I 
I 

I 

SOUNDING CPT - 8 

DEPTH NORMALIZED F'R!CTION SOIL BEHAVIOR TYPE 
TIP RESISTANCE RATIO 

1ft) l tsf l I t ) 

· -··-------- -- --- --- -· -··---- · -···-·------ --- - - -
45.5 71 . 5 3. 01 SANDY SILT to CLAYEY SILT 
46.0 74.4 3 .14 SANDY SILT to CLAYEY SILT 
46 . 5 77 . 4 3.43 •CLAYEY SAND to SANDY CLAY 
47.0 63.6 3 . 95 *CLAYEY SAND to SANDY CLAY 
47.5 42 . 6 4.77 • SANDY CLAY to SILTY CLAY 
48 . 0 123. l 1 . 22 SANO t.O SILTY SANO 

•INDI CATES OVERCONSOLIOATEO OR CEMENTED MATERIAL 
ASSUMED TOTAL UNIT WT • 120 PCF 
ASSUMED DEPTH OF WATER TABLE ■ 40.0 FT 
Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE 

Nl 

>40 
>4 0 
>40 
>40 

25- 40 
25-40 

Nl· F • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQUIVALENT SPT VALUE 
Or• OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY 
Su • UNDRAINED SHEAR STRENGTH 
PHI • OVERBURDEN NORMALIZED EQUIVALE?,'T FRICTION ANGLE 

Nl • F 

>40 
>40 
>40 
>40 
>40 

25·40 

PAGE 3 of 3 

Dr Su PHI 

( \ ) (tsf l (Degrees ) 

-------·-
80-90 7 . 87 31-35 
80-90 8 . 23 31-35 
90-100 4 . 30 31-35 

3 . 53 
2 . 34 

50-60 40 -42 

The Earth Technology 
Corporation 
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********************************************************************* 
* * 
* CPT INTERPRETATIONS * 
* * 
* SOUNDING CPT-9 PROJECT NO 94-38 0 -00001 * 
* PROJECT TETC/ S.F.V.RED LINE INSTRUMENT Fl5CKE090 * 
* LOCATION CANOGA PARK CA. SYSTEM SYSTEM#3 * 
* DATE 09-13-1993 OPERATOR KC/BCR * 
* * 
********************************************************************* 

PAGE 1 of 3 

OEP'Tii NORMALIZED FRICTION SOIL BEHAVIOR TYPE Nl Nl•F Or Su PHI 
TIP RESISTANCE RATIO 

I 
I 

(ft ) ( tsf ) ( t ) ( t ) (tsf) (Degrees I 
---- ------·--- -----·-- -------------------------- ---- -----

.0 . 0 .00 

.s 449 .0 1.85 •SANO t o SILTY SAND >40 >40 
l. 0 249 . S 3. 78 •CI.JWtY SAND to SANDY CLAY >4 0 >40 3.74 
l.5 93.3 4.34 •CLAYEY SAND to SANDY CLAY >4 0 >40 l. 52 
2. 0 52 .l 3.68 SANDY SILT to CLAYEY SILT 25-40 >40 90-100 l.80 27-31 
2.5 49. 4 3.57 SANDY SILT to CLAYEY SILT 25-40 >40 80-90 l . BO 2 7 - 31 
3.0 50.3 2.74 SANDY SILT to CLAYEY SILT 25-40 25-40 70-BO l. 91 31-35 
3.5 64.2 3.04 SANDY SILT to CLAYEY SILT 25·40 >40 80-90 2 . 54 31-35 
4.0 53.0 3 . 04 SANDY SILT to CLAYEY SILT 25-40 25-4 0 70•80 2 .17 27 - 31 
LS 68.B 2. 70 SILTY SAND to SAND¥ SILT 25-40 >4 0 70-80 31-35 
5 . 0 64 . 4 3 .09 SANDY SILT t o CLAYEY SILT 25-40 >40 80-90 2. 8 0 31.35 
5 . 5 55.6 3 . 22 SANDY SILT to CLAYEY SILT 25-40 >40 80-90 2 . 48 27-31 
6 . 0 55 .l 3 .30 SANDY SILT to CLAYEY SILT 25-40 >4 0 80-90 2 . 52 27 -31 
6 . 5 64 .2 3 . 31 SANDY SILT to CLAYEY SILT >40 >40 80 -90 J. 01 27 -31 
7 .0 65.5 3.46 SANDY SILT to CLAYEY SILT >40 >4 0 90-100 3 . 15 27-31 
7 . 5 62 .0 3 .58 SANDY SILT to CLAYEY SILT >40 >40 90-100 3 . 0 4 27.31 
8 .0 54 . S 3.96 •CLAYEY SAND to SANDY CLAY >40 >40 90-100 l. 36 27-Jl 
8 . 5 54 . 8 4 . 26 •SANDY CLAY to SILTY CLAY >4 0 >40 1.40 
9 .0 63.l 4.25 •SANDY CLAY to SILTY CLAY >4 0 >40 l. 64 
9 . 5 64 .8 4 . 43 •SANDY CLAY to SILTY CLAY >40 >40 l.72 

10 . 0 71.4 4 . 15 •CLAYEY SAND to SANDY CLAY >40 >40 l.93 
10.S 74 .3 4 .14 •CLAYEY SAND to SANDY CLAY >40 >40 2 .04 
ll . 0 73 . s 4.25 •CLAYEY Sl'IND to SANDY CLAY >40 >4 0 2. 05 
ll . S 64.3 4.68 •Sl'INDY CLAY to SILTY CLAY >40 >40 l. 82 
12. 0 64.4 4.49 •SANDY CLAY to SILTY CLAY >40 >40 l.95 
12 . 5 57.4 4.95 •SANDY CLAY t.O SILTY CLAY >40 >40 l. 68 
13.0 56.6 4. 16 • SANDY CLAY to SILTY CLAY >40 >40 1.68 
13 . S S7.3 4.55 •SANDY CLAY to SILTY CLAY >40 >40 l.72 
14. 0 62.7 4.22 •SANDY CLAY to SILTY CLAY ·,40 >40 l. 92 
14. 5 62.9 4.34 •SANDY CLAY to SILTY CLAY >40 >40 1.95 
15.0 62.3 4.32 •SANDY CLAY to SILTY CLAY >40 >40 1 . 96 
15.5 59.l 4.13 •CLAYEY SAND to SANDY CLAY >40 >40 l.85 
16.0 65.4 3.54 SANDY SILT to CLAYEY SILT >40 >40 90-100 4.22 27-31 
16.S 66.2 3.79 •CLAYEY SAND to SANDY CLAY >40 >40 2.16 
17. 0 67.3 3.77 •CLAYEY SAND to SANDY CLAY >40 >40 2 . 23 
17.5 71.1 3 . 36 SANDY SILT to CLAYEY SILT >40 >40 90-100 4 . 77 31-35 
19. 0 78.3 2.92 SANDY SILT to CLAYEY SILT >40 >40 80-90 5 . 33 31-35 
18 .5 82.3 2. 94 SANDY SILT to CLAYEY SILT >40 >40 80-90 5.68 31.35 
19.0 89 .4 2.9S SANDY SILT to CLAYEY SILT >40 >4 0 90-100 6 . 25 31.35 
19.5 94.1 3 . 07 SANDY SILT to CLAYEY SILT >40 >4 0 90-100 6.66 31.35 
20 . 0 83,2 3 . 23 SANDY SILT to CLAYEY SILT >4 0 >4 0 90-100 5 . 94 31- 35 

•INDICATES OVERCONSOLIDATEO OR CEMENTED MATERIAL 
ASSUMED TOTAL UNIT 11T • 120 PCF 
ASSUMED DEP'Tii OF WATER TABLE ■ 4 0. 0 FT 
Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE 
Nl·F • OVERBURDEN NORMALIZED f'INES·CO!ITE:NT ADJUSTED EQUIVALENT SPT VALUE 

I 
Or • OVERBURDEN NORMALIZED EQUIVALENT REt.ATIVE DENSITY 
Su• UNDRAINED SHEAR STRENGTH 
PHI• OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE 

I 
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PAGE 2 of 3 
SOUNDING CPT - 9 

I 
I DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE Nl Nl-F Dr Su PHI 
I TIP RESISTANCE RATIO 

(ft ) (tsf ) ( \ ) (t) ( t.9f ) I Degrees I 

I -------------- -------- ------------- --- ----- ----- ------- --
20 . 5 88.l 2. 79 SILTY SANO to SANDY SILT >4 0 >40 80-9 0 ll-35 
21. 0 128 . 6 l. 39 SANO to SILTY SAND >40 >40 60-70 4 0 - 42 
21. 5 172. 2 l. 37 SANO to SILTY SAND >40 >40 60-70 4 0 -4 2 

I 22 .0 197 . 8 1.54 SAND to SILTY SAND >40 >4 0 70 - 80 4 0 -42 

' 
22 .5 204 . 0 l. 73 SANO to SILTY SANO >40 >40 80-90 40 - 42 
23. 0 173 .4 l. 56 SAND to SILTY SAND >40 >4 0 70-80 4 0-42 
23 .5 82.4 l. 24 SANO to SILTY SANO 2 0-25 25- 40 50- 60 35 - 4 0 
2LO 44 . 5 l. 99 SILTY SANO to SANDY SILT 15-20 20-25 5 0 -60 31 - 35 

I 24 . 5 41.7 2.78 SANDY SILT to CLAYEY SILT 20-25 25-40 60 - 70 3 . 2 4 27-31 
25 . 0 39 . 3 2.66 SANDY SILT to CLAYEY SILT 15-20 20- 25 60-70 3. 08 27-31 
25.5 39.8 2 . 72 SANDY SILT to CLAYEY SILT 15-20 25-40 60 - 70 3 . 15 27-31 

I 26.0 44 .9 2.65 SANDY SILT to CLAYEY SILT 20 - 25 25 -40 60 - 70 3.60 31-35 

I 
26. 5 58 . 0 2. 16 SILTY SAND to SANDY SILT 20-25 25-40 60-70 31-35 
27.0 74.5 . 92 SANO to SILTY SANO 15-20 15-20 40-50 35-40 
27.5 66 .8 1 .59 SILTY SAND to SANDY SILT 20 - 25 25-40 50 - 60 35 - 4 0 

I 28.0 102 .0 l.65 SILTY SAND to SANDY SILT 25-40 >40 60-70 35-40 
28.5 83 . 4 1.11 SANO to SILTY SAND 20 -25 20-25 40-50 35 - 40 

I 29 . 0 91. 5 . 92 SANO to SILTY SAND 20 -25 20-25 40-50 35-4 0 
29.5 95.4 1 . 01 SANO to SILTY SANO 25-40 25-40 50- 60 35 - 40 

I 30 . 0 90.7 1.08 SAND to SILTY SANO 20 - 25 25-40 50-60 35-4 0 
30.5 64 . 9 1.08 SAND t o SILTY SANO 15-20 15 - 20 4 0 - 50 35-4 0 
31.0 25.4 4 . 93 CLAYEY SILT to SI LTY CLAY 20-25 25 - 4 0 2 . 20 
31. 5 20 . 7 5.36 SILTY CLAY . _; CLAY 15-20 25 - 40 l. 79 
32.0 21.l 5 . 76 SILTY CLAY TO CLAY 1 5-20 25 - 40 l. 83 
32. 5 1 9.7 5.62 SILTY CLAY TO CLAY 15-20 25-40 l . 72 
33 . 0 19.8 5. 7l SILTY CLAY TO CLAY 15-20 25 -40 1.14 

~ 
33. 5 27. 6 5.09 CLAYEY SI LT to SILTY CLAY 20-25 25-40 2 .51 
34 . 0 56.6 2 . 7l SANDY SILT to CLAYEY SILT 25-40 25•40 70-80 5 . 33 31- 35 
34 . 5 78 . l 1 . 37 SAND to SILTY SANO 20 -25 25 -40 50-60 35-4 0 
35 . 0 63.8 l.87 SILTY SAND to SANDY SILT 20 - 25 25 ·40 50-60 35 - 40 

~ · 

35 .5 40.2 4 .65 •SANDY CLAY to SILTY CLAY 25-40 >40 1 . 92 
3 6 . 0 40 . 8 5.79 • SANDY CI.A'! to SI LTY CI.A'! >40 >40 l. 97 
36.5 69.2 5.86 • SANDY CLAY to SI LTY CLAY >4 0 >40 3 . 4 2 
37 . 0 60.0 6.24 •SANDY CLAY to SILTY CLAY >40 >40 2.99 
37. 5 63.0 5.24 • SANDY CLAY to SI LTY CLAY >4 0 >40 3.17 

~ 
38 . 0 83.8 2 .14 SILTY SAND to SANDY SILT 25-40 >40 60 - 70 35-40 
38 . 5 94 . 7 l. 51 SANO to SILTY SAND 25·40 25 •40 50 · 60 35-4 0 
39 . 0 147. 7 l. 35 SAND to SILTY SANO >4 0 >4 0 60 - 70 40-42 
3 9. 5 192 . 9 l. 03 SAND t o SILTY SAND >4 0 >40 60 - 70 40-42 

I 
4 0.0 195.7 .91 SAND to SILTY SANO >4 0 >4 0 60-70 40 · 42 
40. 5 204 .l 1 . 1 5 SANO to SILTY SAND >4 0 >40 60 - 70 40 - 42 
41 . 0 194.0 1.17 SANO to SILTY SAND >40 >4 0 6 0 -70 40-4 2 

I 41. 5 195 .8 l. 30 SANO to SILTY SAND >40 >40 70 - 80 40-42 

1, 
42 .0 189.8 1.07 SANO t o SILTY SAND >40 >40 60-70 40 -42 
42 . 5 169 . 8 1.25 SAND to SILTY SAND >40 >40 6 0 - 70 40-4 2 
43.0 172 . 4 1.13 SANO to SILTY SAND >40 >40 6 0-70 40-42 
43 . 5 1 68.5 1.06 SANO to SILTY SAND >40 >40 60 - 70 40-42 
44 . 0 16 S . 6 l . 88 SANO to SILTY SAND >40 >40 70 - 80 40-42 

- 44.5 1 52.6 2.51 SILTY SAND t o SANDY SILT >40 >40 90-100 35-40 
4S .O 147 . 9 2 . 39 SILTY SANO to SANDY SILT >40 >40 90-100 3S- 40 

I • INDICATES OVERCONSOLIOATEO OR CEMENTED MATERIAL 

~ 
ASSUMED TOTAL UNIT WT ■ 120 PCF 
ASSUMED DEPTH OF WATER TABLE • 4 0. 0 FT 
Nl ■ OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE 
Nl · F • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQUIVALENT SPT VALUE 

I 
Or ■ OVER!lURDEN NORMALIZED EQUIVALENT REU.TIVi: DENSITY 
Su ■ UNDRAINED SHEAR STREN'GTI{ 
PHI• OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE 

~ The Eanh Technology 
Corporation 

I 
I 
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' PAGE 3 o f 3 

I SOUNDING CPT - 9 

I 

I DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE Nl Nl - F' Dr Su PHI 
TIP RESISTANCE: RATIO 

1ft) (tsf ) ( \I l \' l (tsf ) (Degrees ) 
-- ------------ ------ -- -- ------------------------ ---- --- --I ◄5.5 151.8 1. 71 SAND to S I LTY SAND >40 >4 0 70-80 40-42 

◄6.0 182 . 7 l.19 SAND to SILTY SAND >40 >4 0 60-70 40-42 

I 
46.5 190.l l. 29 SAND t:O SILTY SAND >40 >4 0 70-80 40 - 42 
◄7 . 0 240 .0 . 91 SAND to SILTY SAND >40 >40 60-70 42-45 

I 
47. 5 194. 6 l. 00 SAND t:O SILTY SAND >40 >40 60 -70 40 -42 
48 . 0 99 . 9 2 . 18 SILTY SAND to SANDY SILT >40 >40 70-80 35-4 0 
48.5 59.6 4.42 • SANDY CLAY to SILTY CLAY >40 >40 3.35 

I 49 . 0 76. l 3 .13 SANDY SILT to CLAYEY SILT >4 0 >40 90- 100 8 . 62 31-35 
49 . S 78. l 3.12 SANDY SILT to CLAYEY SILT >40 >40 90 - 100 8.89 Jl-35 

:1 so .a 146 . 9 1 . 75 Sl\ND to S ILTY Sl\ND >4 0 >40 70 -8 0 4 0 -42 
50.5 210 . 2 l. 70 SAND to SILTY SAND >4 0 >4 0 80 - 90 4 0 -42 

I 51 . 0 165 . l l. 92 SILTY SAND to SANO'( SILT >4 0 >4 0 8 0 -90 4 0 -42 

I 
51.5 214. 8 l. 27 Sl\ND to SILTY SAND >4 0 >4 0 7 0 -80 40-42 

' 
52.0 211. 8 l. 69 SAND to SILTY Sl\ND >40 >40 80-90 40-42 
52. 5 228 . 3 l. 31 SAND to SILTY SAND ,40 >40 70 - 80 40-42 
53.0 141 . 2 2 . 14 SILTY SAND to SANDY SILT >40 >40 80-90 35-4 0 
53 . 5 99.6 3 . 66 • CLAYEY SAND to SANDY CLAY >40 >40 5.98 

-
54 . 0 38 . 4 2.10 SILTY SAND to SANDY SILT 15 -20 20- 25 50-60 Jl - 35 
54 .5 50 . 2 1. 39 SILTY SAND to SANDY SILT 15-20 15 - 20 40-50 35-40 
55 . 0 48.5 1 . 73 SILTY SAND t o SANDY SILT 15-20 20-25 50 -60 31 - 35 
55. 5 38 . 9 2 .21 SILTY SAND to SANDY SILT 15-20 20 - 25 50 -60 31-35 
56 . 0 29.2 2 . 27 SANDY SILT to CLAYEY SILT 10-15 15 - 20 50-60 3.36 27 - 31 

- 56 . 5 25 . 8 3 . 02 SANDY SILT to CLAYEY SILT 10- 15 20-25 60 -70 2.95 27 - 31 
57.0 26.B 3 . 05 SANDY SILT t.0 CLAYEY SILT 10-15 20 · 25 6 0 •70 3 . 09 2 7 - 31 
57.5 33.l 3.71 SANDY SILT to CLAYEY SILT 20-25 25 - 40 70 - 80 3 . 88 
58 . o 3 3. 4 6 . 02 •SANDY CLAY to SILTY CLAY 25-40 >40 l. 97 
58.5 19 . 7 5.32 SILTY CLAY TO CLAY 15- 20 25- 40 2 . 23 

I 59.0 21.7 6.26 SILTY CLAY TO CLAY 20-25 25-40 2 . 48 
59 . 5 2 3 . 6 6 . 00 • SANDY CLAY to SILTY CLAY 20 - 25 25-40 l. 37 
60 . 0 33 . 9 6.78 • SANDY CLAY to SILTY CLAY :25 -40 >40 2.03 
60 .5 46 . 4 5 . 57 • SANDY CI>.Y t o S ILTY CLAY >40 >40 2 . 93 

I 61.0 79 . 3 3.59 • CLAYEY SAND t o SANDY CLAY >40 >4 0 4 . 94 
61.5 71. 8 4 . 70 •SANDY CI>.Y to SI LTY CLAY >4 0 >40 4 . 48 
62 .0 51.4 5.93 • SANDY ct>.Y to SILTY CLAY >4 0 >40 3 . 18 

I 62 . 5 27 . 5 6 . 84 • SANDY CLAY to SILTY CLAY 25-40 25 ·40 1. 65 
63.0 25 . 4 6.78 •SANDY CI>.Y t o SILTY CLAY 25 - 40 25·40 l. 52 

I 63 . 5 26 . 4 5 . 36 CLAYEY SILT to SILTY CLAY 20- 25 25 - 40 3 . 18 
64 . 0 47.5 4.99 • SANDY CLAY to SILTY CLAY >40 >40 2 . 98 

I 
64. 5 105.5 l. 57 SAND t o SILTY SAND 25-40 >4 0 60-70 35-4 0 
65.0 37.l 3 . 99 CLAYEY SILT to SILTY CLAY 25-40 25-40 4 . 63 

I 65.5 55.6 4.88 •SANDY CLAY to SILTY CLAY >4 0 >40 3 . 55 
66.0 63.8 3. 1 0 SANDY SI LT to CLAYEY SILT 25-40 >40 80-90 8 . 22 31-35 
66.5 83 . 3 2.33 SILTY SAND to SANDY SILT 25 ·40 >40 70-90 35- 40 

I 67 . 0 14 7.3 l. 72 SAND to SILTY SAND >4 0 >40 70 - 80 40 •42 
67 . 5 197.9 1. 72 SAND to SILTY SAND >4 0 >40 80- 90 40 -42 

I 68.0 223.2 . 66 SAND to SILTY SAND >40 >40 60 - 70 42 - 45 
68.5 24. 5 .8 1 . 14 SAND to S I LTY SAND >40 >40 70 -80 42 - 45 

I. 
* INDI CATZS OVERCONSOLIDATED OR CEMENTED MATERIAL 
ASSUMED TOTAL UNIT WT • 120 PCF 

I -

ASSUMED DEPTH OF WATER TABLE • 4 0. 0 F'T 
Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE 
Nl - F • OVERBURDEN NORMALIZED FINES - CONTENT ADJUSTED EQUIVALENT SPT VALUE 
Dr • OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY 

- Su • UNDRAINED SH&AA STRENGTH 
PHI• OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE 

- The Earth Technology 
Corporation 
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I 
********************************************************************* 

,1 * * 
* CPT INTERPRETATIONS * 
* * , * SOUNDING CPT-10 PROJECT NO 94-380-0000 1 * 
* PROJECT TETC/S.F.V.RED LINE INSTRUMENT Fl5CKE090 * 
* LOCATION CANOGA PARK CA. SYSTEM SYSTEM#3 * 

' 
* DATE 09-13-1993 OPERATOR KC / BCR * 
* * 
********************************************************************* 

PAGE 1 of 3 

I DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE Nl Nl-F Dr Su PHI 
TIP RESISTANCE RATIO 

I 
(ft ) (tsf ) ( t) ( t ) (tsf ) !Degrees I 

-·----------- .... -.... ·- -.. ------------------------- - --··-----
.o . 0 . 00 
. 5 216 . 8 3 . 11 •SILTY SANO to CLAYEY SAND >40 >4 0 

I 1.0 119.4 4 . 62 •SANDY CLAY to SILTY CLAY >40 >40 1. 79 
l . 5 67 . 3 3 . 87 •CLAYEY SANO to SANDY CLAY >40 >40 l . 09 
2.0 203.0 l. 68 SAND to SILTY SAND >40 >40 80 -90 40 -42 
2.5 229 . l l. 68 SAND to SILTY SAND >40 >40 8 0 -90 40 -42 
3.0 l 72. 5 l . 25 SAND to SILTY SAND >40 >40 6 0 -70 40-42 
3.5 110.6 l. 30 SAND to SILTY SAND 25-4 0 25-40 5 0 -60 40-42 
4.0 66 .0 l.62 SILTY SAND to SANOY SILT 20-25 25-40 5 0 -6 0 35-40 
4.5 54.7 .63 SAND to SILTY SAND 10-15 1 0 -15 3 0 -40 35-40 
5.0 49 , 7 .72 SAND to SILTY SANO 5-10 10-15 30-40 35-40 
5.5 46.9 . 82 SAND to SILTY SANO 10 -15 10 -15 30-40 35-40 

I 
6 . 0 28 . l 1. 36 SILTY SANO to SANDY SILT 5-10 10-15 30-40 31-35 
6.5 32 . l . 80 SILTY SAND to SANDY SILT 5-10 10-15 20-30 ll-JS 
7.0 26.0 . 93 SILTY SAND to SANDY SILT 5-10 10-15 20-30 3l- 35 

I 7 . 5 23.6 . 85 SILTY SAND to SANDY SILT 5-10 10-15 20-30 3l-35 
I 8.0 8.7 1. 1 6 SANDY SILT to CLAYEY SILT l-3 7-10 10-20 .41 27-31 

' 
8 . 5 36 . 5 1.10 SILTY SAND to SANDY SILT s-10 10-15 30-40 31-35 
9.0 49.4 1.46 SILTY SAND to SANDY SILT 15-20 15-20 40-50 31-35 
9.5 73 . 6 l . 57 SILTY SAND to SANDY SILT 20-25 25-40 50-60 35-4 0 

I 
10.0 70 . 3 l. 76 SILTY SAND to SANDY SILT 25-40 25-40 50-60 35-40 

I 
10 . 5 63 . 0 l. 74 SILTY SAND to SANDY SILT 20-25 25-40 50-60 35 -40 
ll. 0 58 . 8 1 .7S SILTY SAND to SANDY SILT 20-25 20-25 50-60 35-40 
11 . 5 72. 6 l. 72 SILTY SAND to SANDY SILT 25-40 25-40 50-60 35-40 

I 12.0 56.2 l . 97 SILTY SAND to SANDY SILT 20- 25 25-40 50-60 31-35 
12.5 33.5 2. 01 SILTY SAND to SANDY SILT 10-15 15-20 40-50 31-35 

I 13. 0 25 . 6 l. 87 SILTY SAND to SANDY SILT 5-10 15 - 2 0 40-50 27-31 
13 . 5 26.5 1.19 SILTY SAND to SANDY SILT 5-10 15 -20 30-40 31-35 
u.o 29 . 8 2.02 SILTY SANO to SANDY SILT 10-15 15-20 40-50 31-35 I U.5 32.2 2.30 SANDY SILT to CLAYEY SILT 10-15 15-20 5 0 -60 1. 97 27-31 

I 15.0 39 . 7 1.42 SILTY SAND to SANDY SILT 10-15 15-20 40-50 31 -35 
15 . 5 61. 3 l.03 SAND to SILTY SAND 15-20 15-20 40-50 35-40 
16.0 108 . 5 .87 SAND to SILTY SAND 25-40 25-40 50-60 40-42 

l 16 . 5 111.6 l . 04 SAND to SILTY SAND 25-40 25-40 50-60 40-42 
I 17.0 ll2 . 4 1. 06 SAND to SILTY SAND 25-40 25-40 50-60 40-42 

I 17.5 105.5 . 90 SAND to SILTY SAND 20-25 20-25 50-60 40-42 
18 . 0 118 . 3 .89 SAND to SILTY SAND 25-40 25-40 50-60 40-42 
18.5 109 . 8 . 93 SAND to SILTY SAND 25-4 0 25-4 0 50 -60 40-42 
19.0 84.3 . 98 SAND to SILTY SAND 20-25 20-25 40 - 50 35-4 0 

I 
19 . 5 42.2 l.96 SILTY SANO to SANDY SILT 15-20 20-25 50-60 31 -35 
20.0 32 . 6 3 . 23 SANDY SILT to CLAYEY SILT 15-20 25-4 0 60-70 2 . 28 27-31 

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL 

I ASSUMED TOTAL UNIT WT ■ 120 PCF 
ASSUMED DEPTH OF WATER TABLE ■ 40.0 FT 
Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE 

I Nl•F ■ OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQUIVALENT SPT VALUE 
I Dr• OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY 

I Su• UNDRAINED SHEAR STRENGTH 
PHI ■ OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE 

The Eanh Technology 
Corporation 



I 

J 
I 

PAGE 2 o f 3 
SOUNDING CPT- 10 

I DEPTH NORMALI ZED FRICTION SOIL BEHAVIOR TYPE Nl Nl-r' Dr Su PHI 
TIP RESISTANCE RATIO 

(ft ) I t s f l ( \ ) It) It s ! ) (Degrees I 

I -- ---- · ---- --- ... - ... -.. ... - ----------- --- ----- ------- ---------
20 . 5 2 7 . 2 J . Bl CLAYEY SILT to SIL'l"Y CLAY 1 5 - 2 0 25-4 0 l. 9 l 
2l. 0 2 3 . 2 5. 06 CLAYEY SILT t o SIL'l"Y CLAY 1 5-20 25-4 0 l . 64 
21 . 5 2 2 . 7 4 . lJ CLAYEY SILT to SIL'l"Y cuw lS-20 20 -25 l. 6l 

I 22 .0 21 .l 4 .04 CLAYEY SILT to SIL'l"Y CLAY l 0 -l5 2 0 -25 l. 5 l 
22 . 5 lJ . 0 6 . 04 SIL'l"Y CLAY TO CLAY l O· l5 20-2S . 91 
23 .0 12 . 3 5 . 63 SILTY CLAY TO CLAY 10 - 15 15-20 . 86 
23 .S ll . S 5.27 SILTY CLAY TO CLAY 5-lO 1S- 2 0 . Bl 
24 . 0 l 0 . 7 6 . 01 SILTY CLAY TO CLAY l 0- 15 15- 2 0 . 75 

I 24 . S ll. 2 6 . 41 SILTY CLAY TO CLAY lO·lS 2 0 -2S . 80 
2S . O 1 0 .2 S.97 SILTY CLAY TO CLAY 5 - l O lS - 20 . 73 
2S. 5 l 0 .7 5 . 98 SILTY CLAY TO CLAY l 0-1S 15-20 .77 
26 . 0 10 .6 7 . 09 SILTY CLAY TO CLAY l 0 -15 2 0-25 . 77 

- 26 . 5 l 0 .2 7 .18 SILTY CLAY TO CLAY l 0 -15 2 0 - 2S . 74 
27. 0 ll.2 6 . 8 4 SILTY CLAY TO CLAY 10 -15 2 0 -2S . 84 
27. 5 l3 . 2 7 . ll SILTY CLAY TO CLAY 15 - 2 0 2 0 -25 1. 0 1 
28 . 0 ll . 7 6 . 69 SILTY CLAY TO CLAY l 0 - l5 20 - 25 . 9 0 

I 
28.5 ll . 0 6 . 62 SI LTY CLAY TO CLAY 10-15 20 - 25 . 84 
29. 0 l3. 4 6 . 14 SILTY CLAY TO CLAY 10 -1 5 2 0 -25 l . 0 6 
29. 5 18 . 3 6. 63 SILTY CLAY TO CLAY 15 -2 0 25-40 l. 5 l 

I 30 . 0 32 . 6 5 . 66 •SANDY CLAY to SILTY CLAY 25-4 0 >4 0 l . 4 0 
30 . 5 24 . 4 5 . 84 *SANDY CLAY to SILTY CLAY 2 0 - 25 25-40 l . 04 
3l. 0 21. 9 5 . 75 SI LTY CLAY TO CLAY 20-25 25-40 l.8 8 
31. 5 24 . 8 6 . 14 *SANDY CLAY to SILTY CLAY 2 0 - 2 5 25-40 1. 0 8 
32 . 0 22 . 9 6 . 22 •SANDY CLAY to SILTY CLAY 2 0 - 25 2 5-40 l. 00 
32 . 5 3 8 . 2 3. 6 8 SANDY SILT to CLAYEY SILT 25 - 40 2 5 -40 8 0 - 90 3. 46 2 7-31 

I 
33 .0 68 . 1 l. 34 SILTY SANO to SANDY SI LT 20-2 5 2 0 -25 5 0 - 6 0 3S-40 
33 . 5 97 . 5 l.20 SANO to SILTY SIIND 25 - 4 0 25-40 S0 - 6 0 3S-4 0 
34 . 0 172 . 8 l.27 SIIND to SILTY SIIND >4 0 >40 6 0 - 7 0 4 0 - 4 2 
34 . 5 216 . 4 1.26 SANO to SILTY SANO >4 0 >4 0 7 0-8 0 4 0 - 42 
35 . 0 2 2 0 . 8 1 .36 SIIND to SI LTY SANO >4 0 >4 0 7 0 - 8 0 4 0-42 

I 35 .5 71 . 0 3. 0 l SANDY SILT to CLAYEY SILT >4 0 >4 0 8 0 - 9 0 6 . 90 J l-35 
36 .0 4 1. 9 3 . 26 SANDY SILT to CLAn:Y SILT 2 0 -25 25 - 4 0 70 - 80 4 . 05 27-)l 
36 . 5 29 . 6 2.53 SANDY SILT t o CLAYEY SILT 10- 15 15-20 50 - 6 0 2 . 84 2 7 - 31 

11 37 . 0 19. 4 4 . 27 CLAYEY SILT to SIL'l"Y CLAY 10- 15 2 0 -2S 1 . 83 
37 . 5 1 2 . 4 3 .21 CLAYEY SILT to SI LTY CLAY S - 10 1 0 -15 l.12 
38 . 0 1 7 . 8 3. 72 CLAYEY SILT t o SIL'l"Y CLAY 10 -15 15 - 2 0 l. 7 0 
38 . 5 1 9. 8 4 . 76 CLAYEY SILT to SILTY CLAY 15- 2 0 2 0 - 25 1.92 
39.0 16 . 4 5 . 43 SILTY CLAY TO CLAY 10 -15 2 0 -25 l . 58 
39 . 5 19 . 4 5 . 64 SILTY CLAY TO CLAY 15- 20 25 - 4 0 l. 9l 
40 . 0 22 . 9 5. 47 SILTY CLAY TO CLAY 20-25 25 - 4 0 2 .30 
40.5 26 .7 5 . 61 *SANDY CLAY to SILTY CLAY 2 0 - 25 25 - 4 0 1. 3 6 
41 . 0 34 . 7 5 . 86 • SANDY CLAY to SILTY CLAY 25-40 >4 0 l. 80 
41 . 5 70 . 3 4.34 •SANDY CLAY to SILTY CLAY >4 0 >4 0 3 .74 

J 
42 . 0 57 . 6 5 . 92 *SANDY CLAY t o SILTY CLAY ,40 >4 0 3 .07 
42 . 5 60 . 7 5 .05 •SANDY CLAY to SILTY CLAY >4 0 >4 0 3 . 25 
43 . 0 45 . 3 6 . l4 • SANDY CLAY to SILTY CLAY >4 0 >4 0 2.41 
43 . 5 36 . 9 5. 86 •SANDY CLAY to SILTY CLAY 25-40 >4 0 l. 96 

I 44 . 0 39 . 5 5 . 4 3 *SANDY CLAY to SILTY CLAY 25-40 >4 0 2 . ll 

I 44 .5 67.3 5 . 07 *SANDY CLAY t o SILTY CLAY ,4 0 >4 0 3. 67 
45 . 0 6 3 . 0 4 . 89 *SANDY CLAY t o SILTY CLAY >4 0 >4 0 3 . 44 

• INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL 

I ASSUMED TOTAL UNIT WT • 120 PCF 
ASSUMED DEPTH OF WATER TABLE • 40.0 FT 

I Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE 
Nl· F • OVERBURDEN NORMALIZED FI NES-CONTENT ADJUSTED EQUIVALENT SPT VALUE 
Dr• OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY 
Su • UNDRAINED SKEAR STRENGTH 
PHI• OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE 

The Eanh Technology 
Corporation 
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SOUNDING CPT-10 

DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE 
TI P RESISTANCE RATIO 

1ft ) (tsf ) ( t I 

--- ----------- -------- ------- --------------- ----
45 . S 96. 0 2 .06 SILTY SAND to SAND'( SILT 
46. 0 10 1. 0 l. 81 SILTY SAND to SANDY SILT 
46 . S 119 . 8 l. 6 2 SAND to SILTY SAND 
47.0 119 . 7 l. 8 8 SILTY SAND to SANDY SILT 
47.S 113 . 3 2 . 19 SILTY SAND to SANDY SILT 
48.0 108 . 4 2 . 14 SILTY SAND to SANDY SILT 
48.5 120.8 2.36 SILTY SAND to SANDY SILT 
49 . 0 122 . 0 2.59 SILTY SAND to SANDY SILT 
49.5 121. 8 2.18 SILTY SAND to SANDY SILT 
so.a 92 . 6 2.07 SILTY SAND to SANDY SILT 
50.S 49.3 4. 81 *SANDY CLAY to SILTY CLAY 
51. 0 52.3 2 . 96 SANDY SILT to CLAYEY SILT 
51,5 165 . 2 l.ll SAND to SILTY SAND 
52 .0 229 . 7 1.25 SAND to SILTY SAND 
52.5 249 , 0 1 . 49 SAND to SILTY SJ\NO 
53 . 0 236 . 4 l. 4 0 SAND to SILTY SAND 
53 . 5 278 . 2 . 94 SAND to SILTY SAND 

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL 
ASSUMED TOTAL UNIT WT• 120 PCF 
ASSUMED DEPTH OF WATER TABLE • 40. 0 FT 
Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE 

Nl 

>4 0 
>4 0 
>4 0 
>4 0 
>4 0 
>4 0 
>4 0 
>4 0 
>4 0 
>40 
>40 

25-4 0 
>4 0 
>4 0 
>4 0 
>4 0 
>4 0 

Nl-F • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQOIVALENT SPT VALUE 
Dr• OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY 
Su• UNDRAINED SHEAR STRENGTH 
PHI• OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGt.E 

Nl-F 

>40 
>4 0 
>40 
>40 
>40 
>4 0 
>4 0 
>4 0 
>4 0 
>4 0 
>40 

25-40 
>4 0 
>4 0 
>4 0 
>40 
>4 0 

PAGE 3 of 

Dr Su PHI 

(t ) I tsf l I Degrees I 

-------· -
70-80 35-40 
6 0 -70 35-40 
6 0 -70 35-40 
7 0 - 8 0 35-4 0 
7 0 -8 0 35-4 0 
7 0 -8 0 35-4 0 
8 0 -90 35- 4 0 
9 0 - 100 35-4 0 
7 0 - 8 0 35-4 0 
7 0 - 8 0 35-4 0 

2. 79 

7 0 -8 0 5.96 31-3 5 
6 0 -7 0 4 0-4 2 
70-80 4 0 -42 
80-30 4 0 -42 
70 - 80 4 0-42 
70-80 42-45 

The Eanh Technology 
Corporation 
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I 
********************************************************************* 

I * * 
* CPT INTERPRETATIONS * 
* * I 

' 
* SOUNDING CPT-11 PROJECT NO 94-380-0 0001 * 
* PROJECT TETC/ S . F . V. RED LINE INSTRUMENT Fl5CKE090 * 
* LOCATION CANOGA PARK CA. SYSTEM SYSTEM#3 * 

I * DATE 09-13-1993 OPERATOR KC/ BCR * 
* * 
********************************************************************* 

PAGE 1 of 3 

I DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE Nl Nl•F Dr Su PHI 
TIP RESISTANCE RATIO 

(ft ) (tst ) ( " ( \ I (tsf ) (Degrees ) 
-·----- ·------ -------- -------------------------- ---------. 0 . 0 . 00 

. 5 283 . 8 l .17 SAND to SILTY SAND >40 >40 70 -80 42-45 
l.O 255 . 0 2.03 *SAND to SILTY SAND >40 ,40 90-100 40- 42 
l . 5 14 0. 2 2.59 SILTY SAND to SANDY SILT >40 >40 90-100 35 -4 O 
2.0 83.5 2 .09 SILTY SAND to SANDY SILT 25-40 >40 60-70 35-4 0 
2 . 5 50 .6 2. ll SILTY SAND to SANDY SILT 20-25 25-40 50 -6 0 31-35 
3 . 0 43 .0 l.91 SILTY SAND to SANDY SILT 15-2 0 20-25 50-60 31-35 
3.5 75 . 6 2. 22 SILTY SAND to SANDY SILT 25 -4 0 >40 60-70 35-4 0 

I 4. 0 63.9 3.64 •CLAYEY SAND to SANDY CLAY >40 >40 90 -100 l . 3l 27-31 
◄ .5 48 . 8 l. 87 SILTY SAND to SANDY SILT 15-20 20-25 50-60 31 -35 
5.0 48.4 1.89 SILTY SAND to SANDY SILT 15-20 20-25 50-60 31-35 
5 . 5 64 . 8 l.89 SILTY SAND to SANDY SILT 25-40 25-40 50-60 35-40 

I 
6.0 65.9 l. 77 SILTY SAND to SANDY SILT 20-25 25-40 50-60 35-4 0 
6 . 5 109 . 6 .77 SAND t.o SILTY SAND 20-2S 20-2S 40-SO 40- 42 
7.0 94.9 , 94 SAND to SILTY SAND 20-25 20-25 40-50 40-42 
7 , 5 64.0 l. 54 SILTY SAND to SANDY SILT 20-25 20-25 50-60 35-40 
8.0 38.2 2.08 SILTY SAND to SANDY SILT 15-20 20-25 50 -60 31-35 

I 8 . 5 37. 0 l.91 SILTY SAND to SANDY SILT 10 - 15 15-20 40-50 31-35 
9 . 0 37 .7 2. 05 SILTY SAND to SAND'! SILT 15-20 15-20 50-60 31-35 
9 . 5 61.J l.58 SILTY SAND to SANDY SILT 20-25 20-25 50-60 35-40 

10 .0 142. 8 .93 SAND to SILTY SAND 25-40 25-40 50-60 40-42 

I 
10.5 174.7 1. 00 SAND to SILTY SAND >40 ,40 60-70 40-42 
ll. 0 147.5 . 88 SAND to SILTY SAND 25-40 25-40 50-60 40-42 
ll.5 113. 2 .68 SAND to SILTY SAND 20-25 20-25 40-50 40-42 
12. 0 40 .0 l.ll SILTY SAND to SANDY SILT 10-15 10-15 30-4 0 31-35 
12.5 23 . 4 2 .16 SANDY SILT to CLAYEY SILT 5-10 15-20 40-50 l.34 27-31 

I 13. 0 19 .6 2 . 91 SANDY SILT to CLAYEY SILT 10-15 15-20 50-60 l . 13 
l3. 5 16.0 3 .6 3 CLAYEY SILT to SILTY CLAY 5-10 15-20 .92 
14. 0 14 . 4 2.66 SANDY SILT to CLAYEY SILT 5-10 10-15 40-50 .83 
l4 '5 23.7 2.64 SANDY SILT to CLAYEY SILT 10-15 15-2 0 50-60 l. 43 27-31 

I 
15 . 0 38.0 2 . 40 SANDY SILT to CLAYEY SILT 15-20 20-25 50-60 2 . 36 31-35 
15.5 76.8 l.17 SAND to SILTY SAND 20-25 20-25 40-50 35-4 0 
16 . 0 129.3 1.25 SAND to SILTY SAND 25-40 >40 60-70 40- 42 
16 . 5 184.4 l.10 SAND to SILTY SAND >40 >4 0 60-70 40 -42 
17. 0 194. 0 1.19 SAND to SILTY SAND >40 >40 60-70 40-42 

I 17.S 193.8 l. 23 SAND to SILTY SAND >40 >4 0 60-70 40-42 
18 . 0 194.8 l . 43 SAND to SILTY SAND >40 >40 70-80 40-42 
18 . 5 201 .7 l.09 SAND to SILTY SAND >40 >40 60-70 40 -42 
19.0 145.l 2.02 SILTY SAND co SANDY SILT >40 >40 70-80 35-40 

I 
19.5 147.4 2.22 SILTY SAND to SANDY SILT >4 0 >40 80-90 35 - 40 
20.0 l 77 .5 2.06 SILTY SAND to SANDY SILT >4 0 >40 80-90 40 -42 

•INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL 

1• 
ASSUMED TOTAL UNIT WT• 120 PCF 
ASSUMED DEPTH OF WATER TABLE• 40.0 FT 
Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE 
Nl-F • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQUIVALENT SPT VALUE 
Dr• OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY 

I Su • UNDRAINED SHEAR STRENGTH 
PHI• OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE 

I The Earth Technology 
11 Corporation 

I 
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I SOUNDING CPT-11 

I DEPTH NORMALIZED f'RICTION SOIL BEHAVIOR TYPE Nl Nl-f' Dr Su PHI 
TIP RESISTANCE RATIO 

(ft) (tsf > I \ ) l\ l (tsf l (Degrees I 
-------------- -------- -------------------------- ---------

20.5 183.2 l. 66 SAND to SILTY SAND >40 >40 70-80 4 0-42 
21.0 187.5 2.25 SILTY SAND to SANDY SILT >40 >40 90-100 4 0-42 
2l . 5 189.7 l. 65 SAND to SILTY SAND >4 0 >40 70-80 4 0 -42 
22. 0 195.4 l. 39 SAND to SILTY SAND >40 >40 70-80 4 0-42 
22.5 209. 0 1.50 SAND to SILTY SAND >40 >40 70-80 40-42 
23.0 260 . 7 1 .02 SAND eo SILTY SAND >4 0 >40 70-80 42 - 4S 

23.5 306.4 l. 06 SAND to SILTY SAND >40 >40 70-80 42-45 
24. 0 354 . 2 l. 52 SAND to SILTY SAND >40 >40 90-100 42 -45 

24. 5 366.8 l. 01 SAND to SILTY SAND >40 >40 80-90 42 -45 
25. 0 393.l l. 28 SAND to SILTY SAND >40 >40 90-100 42-45 
25.5 389 . 7 1.21 SAND to SILTY SAND ,40 >40 80-90 42-45 
26.0 351. 0 1. 67 SAND to SILTY SAND >40 >40 90-100 42-45 
26.5 421.4 . 97 SAND to SILTY SAND >40 >40 80-90 42-45 

I 27.0 356 . 8 . 46 SANDY GRAVEL to SAND , 40 >40 70-80 42-45 

27.5 205 . 6 .70 SAND to SILTY SAND >40 >40 60-70 42-45 
28.0 72. 8 1 . 64 SILTY SAND to SANDY SILT 25-40 25-40 50-6 0 35-40 

28.5 32.5 3.42 SANDY SILT to CLAYEY SILT 15 -20 25-40 70-80 2. 71 27-31 

I 29.0 31. 9 2 . 47 SANDY SILT to CLAYEY S_ILT 10-15 2 0 -25 50-60 2.69 27-31 

29.S 34.2 2.43 SANDY SILT to CLAYEY SILT 15-20 20-25 50-60 2. 91 27-31 
30. 0 32.5 2 .54 SANDY SILT to CLAYEY SILT 15-20 20-25 50-60 2.79 27-31 

30 .S 29 . 3 2.95 SANDY SILT to CLAYEY SILT 15-20 20-25 60-70 2.52 27-31 
31. 0 45.3 2. SJ SANDY SILT to CLAYEY SILT 2 0 -25 25-40 60-70 4 .01 31-35 

31.5 136.9 1.08 SAND to SILTY SAND 25-40 25-40 50-60 40-42 
32. 0 136 .4 1.12 SAND to SILTY SAND 25-40 >40 50-60 40-42 

32 .5 69 .0 1.36 SILTY SAND to SANDY SILT 20-25 20-25 50-60 35-40 
33.0 53.2 2 .22 SILTY SAND to SANDY SILT 20-25 25-40 60-70 Jl-35 

33.5 50 .8 3.69 SANDY SILT to CLAYEY SILT 25-40 >40 90-100 4.73 27-31 
34 .o 31.2 3 .9 9 CLAYEY SILT to SILTY CLAY 20-25 25-40 2.87 

34 .5 24.3 3. 90 CLAYEY SILT to SILTY CLAY 15-20 20-25 2.23 

35.0 15.2 4.45 CLAYEY SILT to SILTY CLAY 10-15 15-20 1.35 

35.5 20.2 3 . 81 CLAYEY SILT to SILTY CLAY 10-15 20-25 1. 86 
36. 0 20.6 3.82 CLAYEY SILT to SILTY CLAY 10-15 20-25 l. 92 

36 .5 23.3 4.17 CLAYEY SILT to SILTY CLAY 15-20 20-25 2 . 21 
37 . 0 18.5 5 .13 CLAYEY SILT to SILTY CLAY 15-20 20-25 l. 74 

37.5 20.5 4.51 CLAYEY SILT to SILTY CLAY 15-20 20-25 1.96 

I 
38.0 20.3 5 . 55 SILTY CLAY TO CLAY 15-20 25-40 l. 96 

38.5 18.9 5.02 CLAYEY SILT to SILTY CLAY 15-20 20-25 l. 83 
39.0 21. 6 4. 54 CLAYEY SILT to SILTY CLAY 15-20 20-25 2.13 

39 , 5 32,5 5.05 •SANDY CLAY to SILTY CLAY 25-40 25-40 1. 65 
40.0 20.2 6.00 SILTY CLAY TO CLAY 15-20 25-40 2.02 

~ 
40,5 22,S 4 . 48 CLAYEY SILT to SILTY CI.AY 1 5-20 20-25 2.27 

41. 0 23.6 4.57 CLAYEY SILT to SILTY CLAY 15-20 25-40 2 . 39 
41.5 16.4 4 .6 0 CLAYEY SILT to SILTY CLAY 10-15 20-25 l. 62 
42.0 10,7 3.53 CLAYEY SILT to SILTY CLAY 5-10 10-15 1.01 

42.5 15.3 3.10 SANDY SILT to CLAYEY SILT 5-10 15•20 50-60 1.51 
43, 0 13.9 4 .05 CLAYEY SILT to SILTY CLAY 5-10 15-20 1 . 36 

43.5 23.3 4.68 CLAYEY SILT to SILTY CLAY 15-20 25-40 2 . 41 
44 .o 23.3 4 . 74 CLAYEY SILT to SILTY CLAY 15-20 25-40 2.41 
44 ,5 20.S 4.67 CLAYEY SILT to SILTY CLAY 15-20 20-25 2 .11 

I 45.0 21. 9 4.81 CLAYEY SILT to SILTY CLAY 15-20 2S-40 2 .28 

*INDICATES OVERCONSOLIDATEO OR CEMENTED MATERIAL 

I 
ASSUMED TOTAL UNIT WT• 120 PCF 
ASSUMED DEPTH OF WATER TABLE• 40.0 FT 
Nl • OVERBURDEN NOR.'IA!.IZEO EQUIVALENT SPT VALUE 
Nl•F • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQUIVALENT SPT VALUE 
Or• OVERBURDEN NOR.'IA!.IZED EQUIVALENT RELATIVE DENSITY 

I Su • UNDRAINED SHEAR STRENGTH 
PHI• OVERBURDEN NORMALIZED EQUIVALENI' FRICTION ANGLE 

I The Eanh Technology 

I' Corporation 

I 
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SOUNDING CPT-11 

DE?TH NORMALIZED FRICTION SOIL BEHAVIOR TYPE 
TIP RESISTANCE RATIO 

(ft ) ltsf) ( \ ) 

·----------- -- ---- ---- ---------------- ----- -----
4S.5 22. 0 5.39 SILTY CLAY TO CLAY 
46. 0 21 . 6 5. 04 CLAYEY SILT to SILTY CLAY 
46 . 5 31. 9 5. 94 •SANDY CLAY to SILTY CLAY 
41.0 31.1 5.62 •SANDY CLAY to SILTY CLAY 
47 . 5 23.0 6 . ll •SANDY CLAY to SILTY CLAY 
48.0 16.l 4.96 CLAYEY SILT to SILTY CLAY 
48 . 5 19.7 4.60 CLAYEY SILT to SILTY CLAY 
49.0 19.6 5 .91 SILTY CLAY TO CLAY 
49 . 5 33.2 5 .88 •SANDY CLAY to SILTY CLAY 
50.0 26.0 7. 3 7 •SANDY CLAY to SILTY CLAY 
50 . 5 20.2 6.73 SILTY CLAY TO CLAY 
5~ .o 1 51 . 4 2 .03 SILTY SAND to SANDY SILT 
51. 5 214. 5 l.93 SAND to SILTY SAND 
52 .0 240.3 1.89 SAND to SILTY SAND 
52.5 248. 2 1.83 SAND to SILTY SAND 
53 .0 248.0 l. 73 SAND to SILTY SAND 
53.5 205 . l l . 89 SAND to SILTY SAND 
54. 0 104.8 3 .94 *CLAYEY SAND to SANDY CLAY 
54 . 5 116. 9 4 .04 •CLAYEY SAND to SANDY CLAY 
55.0 66 .l 5.57 •SANDY CLAY to SILTY CLAY 
55 . 5 1 07. 2 3 . 86 •CLAYEY SAND to SANDY CLAY 
56.0 119. 4 3 . 5 1 •CLAYEY SAND to SANDY CLAY 
56.5 124.4 3 . 62 • CLAYEY SAND to SANDY CLAY 
57.0 161. 6 3.68 •CLAYEY SAND to SANDY CLAY 
57.5 149.l 3. 54 •CLAYEY SAND to SANDY CLAY 
58.0 205.0 3 .46 •CLAYEY SAND to SANDY CLAY 
58.S 144. 5 4.26 •CLAYEY SAND to SANDY CLAY 
59.0 10.0 5.89 •SANDY CLAY to SILTY CLAY 
59 . 5 83.6 4 . 33 •CLAYEY SAND to SANDY CLAY 
60.0 84.8 S. 70 •SANDY CLAY to SILTY CLAY 
60.S 80.7 3.68 •CLAYEY SAND to SANDY CLAY 
61. 0 45.5 5 . 01 •SANDY C'LA.Y to SILTY CLAY 
61.S 47 . 9 4 .00 SANDY SILT to CLAYEY SILT 
62. 0 166 .l l.6 2 SAND to SILTY SAND 
62.5 200.2 l.63 SAND to SILTY SAND 
63. 0 195.8 2 .03 SILTY SAND to SANDY SILT 

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL 
ASSUMED TOTAL UNIT WT• 120 PCF 
ASSUMED DEPTH OF WATER TABLE• 40 . 0 F'T 
Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE 

Nl 

15·20 
15-20 
25-40 
25·4 0 
20·25 
10-15 
10 • 15 
15·2 0 
25·40 
25-40 
20 - 25 

>40 
>40 
>40 
>40 
>40 
>40 
>40 
>4 0 
>4 0 
>40 
>40 
>4 0 
>40 
>4 0 
>4 0 
>40 
>40 
>40 
>40 
>40 
>40 

25 - 40 
>40 
>40 
,40 

Nl•F • OVERBURDEN NORMALIZED FINES -CONTENT ADJUSTED EQUIVALENT SPT VALUE 
Dr• OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY 
Su• UNDRAINED SHEAR STRENGTH 
PHI• OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE 

Nl•F 

25·40 
25·40 

>40 
>40 

25·40 
20·25 
20·25 
25·40 

>40 
25·40 
25·40 

>4 0 
>40 
>40 
>4 0 
>40 
>40 
>40 
>40 
>40 
>40 
>40 
>40 
>40 
>40 
>4 0 
>4 0 
>4 0 
>40 
>4 0 
>40 
>40 
>40 
>40 
>4 0 
>40 
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Dr Su ?HI 

( \ ) ( ts! ) I Degrees) 

------- --
2 . 3 0 
2.26 
1.72 
l. 72 
1 . 22 
l. 66 
2 .08 
2.07 
1 . 93 
1.42 
2.16 

80· 90 35 -40 
90 - 100 40-42 
90 -10 0 40-42 
90-100 4 0-42 
80-90 40 · 42 
80-90 4 0 ·42 

6 . 22 
6 . 97 
3.91 
6.44 
7.21 
1.55 
9.88 
9 .14 

12.66 
8 . 93 
4 .28 
5.16 
5 . 25 
5 .01 
2 . 79 

90-100 5.90 27-31 
70-80 40·42 
70-80 40 -42 
80-90 4 0·42 

The Eanh Technology 
Corporation 
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*************************************************************** ****** 
* * 
* CPT INTERPRETATIONS * 
* * 

I * SOUNDING CPT-12 PROJECT NO 94-38 0 - 0000 1 * 
* PROJECT TETC/ S . F.V . RED LINE INSTRUMENT Fl5CKE 0 9 0 * 
* LOCATION CANOGA PARK CA. SYSTEM SYSTEM#3 * 
* DATE 0 9-13-1993 OPERATOR KC / BCR * I * * 
********************************************************************* 

PAGE 1 of 3 

I DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE Nl Nl·F Dr Su PHI 
TIP RESISTANCE RATI O 

(ft ) (tsf) I t ) ( \ ) l e.s f ) (Degr ees ) 

I ------ ----·--- ---- ·-- - ------------------------ -- ------ ---
.0 .0 . 00 
.5 30 9 . 8 l . 47 SAND to SILTY SAND >40 >4 0 80- 90 42 -45 

l .O 203.9 2 . 08 SILTY SAND t:.o SANDY SILT >4 0 >40 90 -100 40 -42 
l.5 92 . 8 2 . 94 SANDY SILT t o CLAYEY SILT >40 >40 90-100 3 .02 3 l-3 5 

I 2. 0 44 .7 3 . 47 SANDY SI LT to CLAYEY SILT 25- 40 25-40 80- 90 1. 54 27-Jl 
2.5 28 . 7 2 . 48 SANDY SILT t o CLAYEY SILT 10-15 15-20 50- 60 1. 04 27-Jl 
3. 0 26 . l l . 98 SANDY SILT co CLAYEY SILT 5- 10 15-20 40-50 . 99 27- Jl 
3. 5 24 . 5 l. 75 SI LTY SAND co SANDY SILT 5- 10 10-15 30-40 27-Jl 

I 4. 0 26. 4 l . 7l SILTY SAND to SANDY SILT 5- 10 15-20 30-40 Jl -35 
4 . 5 28.5 l. 7l SILTY SAND to SANDY SILT 5-10 15- 20 30-4 0 31-35 
5 .0 26.2 l.10 SILTY SAND to SANDY SI LT 5-10 10- 15 20-3 0 Jl -35 
5 . 5 37.3 1. 27 SILTY SAND to SANDY SILT 10 -15 15-20 30-40 Jl-35 

I 
5. 0 41. 9 l. 29 SILTY SAND to SANDY SILT 10-15 15-20 30 -40 31-35 
5.5 29 . 6 2 . 95 SANDY SILT t:.O CLAYEY SILT 15- 20 20- 25 60-70 1.37 27-31 
7.0 22.2 2.82 SANDY SI LT to CLAYEY SILT 10-15 15-20 50 -60 l. 05 27-31 
7 . 5 24 . 7 2 . 21 SANDY SILT t:.o CLAYEY SILT 10-15 15-20 40-50 l. 19 27- Jl 
8 . 0 27.5 2 . 89 SANDY SILT to CLAYEY SI LT 10- 15 20-25 50-60 1.36 27- 31 
8 . 5 29 . 1 2. 71 SANDY SILT to CLAYEY SILT 10-15 20-25 50-60 l.47 27-Jl 
9. 0 29 . 4 2 . 71 SANDY SILT to CLAYEY SILT 10- 15 20-25 50-60 1. 51 27 -31 
9 . 5 26 . 9 2.68 SANDY SILT to CLAYEY SILT 10-15 15-20 50- 60 1.40 27 -Jl 

10.0 24 . 6 2 . 32 SANDY SILT t:.o CLAYEY SILT 10-15 15-20 40 -50 l . 30 27-Jl 
10 . 5 24.8 2 . 17 SANDY SILT to CLAYEY SILT 5-10 15 -20 40 -50 l . 33 27-Jl 
11. 0 25 . 9 l. 98 SANDY SILT to CLAYEY SILT s - 10 15-20 40 -50 1.42 27-31 
l l. 5 Jl.4 2 . 22 SANDY SILT to CLAYEY SILT 10-15 15-20 50 -60 l . 76 27-Jl 
12. 0 44 . 8 2. 26 SILTY SAND to SANDY SILT 15-20 20 -25 50 -60 J l- J S 
12 . 5 57 . 2 2.ll SILTY SAND to SANDY SILT 20- 25 25-40 60- 70 Jl-35 

'I 
ll . 0 71.4 l. 74 SILTY SAND to SANDY SILT 25-4 0 25-40 50-60 35-4 0 
13 . 5 77 . 7 l . 67 SILTY SAND to SANDY SILT 25-40 25-40 50-6 0 35-4 0 
H. 0 80 . 6 l.68 SILTY SAND to SANDY SILT 25-40 25-40 50-6 0 35-4 0 
H . 5 90 .7 1.55 SILTY SAND to SANDY SILT 25 - 40 25-40 50-60 35-40 

I 
15. 0 100 . 2 l. 71 SILTY SAND to SANDY SILT 25-40 >40 60- 70 35-4 0 
15.5 69. 0 2 , Jl SI LTY SAND to SANDY SILT 25- 40 25-40 60-70 31 -35 
16.0 66 . 8 2.34 SILTY SANO to SANDY SILT 25-40 25-40 60 - 70 31-35 
16 . 5 73.l 2 . 29 SILTY SAND to SANDY SILT 25-40 >40 60-70 ll-35 
17 . 0 72 . 4 2.53 SILTY SAND to SANDY SILT 25-40 >4 0 70-80 31-35 

~ 
17 . 5 74 . 2 2 . 36 SILTY SAND to SANDY SILT 25-40 >40 70-80 31-35 
18 . 0 82 . 7 2 . 30 SILTY SAND to SANDY SILT 25-40 >4 0 70-80 35-40 
l8. 5 89 . 4 2 . 46 SILTY SAND to SANDY SILT >40 >40 70-80 35- 40 
19 .0 80 .l 2 . 86 SANDY SILT to CLAYEY SILT >40 >40 80-90 5 . 58 Jl-35 
19 . 5 84 . 8 2.53 SILTY SAND to SANDY SILT >40 >4 0 70- 80 31-35 

I 20. 0 138 . 6 2 . 10 SILTY SAND to SANDY SILT >40 >40 80-90 35- 40 

•INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL 

I ASSUMED TOTAL ONIT WT• 120 PCF 
ASSUMED DEPTH OF WATER TABLE • 4 0 . 0 FT 
Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE 
Nl-F • OVERBURDEN NORMALIZED FINES-CONTENT A!lvUSTED EQUIVALENT SPT VALUE 
Dr• OVERBURDEN NORMALIZED EQUIVALENT RELATI VE DENSITY 

I Su• UNDRAINED SHEAR STRENGTH 
PHI • OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE 

I The Eanh Technology 

I 
Corporation 
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I SOUNDING CPT - 12 

I DEPTH NORMALIZED FRI CTION SOI L BEHAVIOR TYPE Nl Nl-P Dr Su PHI 
TIP RESISTA.'ICE RATIO 

1ft ) (tsf ) ( \ ) ( t ) (tsf ) (Degrees ) 

I ------- --- ---- ----- --- --- ------- ---------- --- --- ---- -- ---
20 . 5 153 . 4 l. 71 SAND to SILTY SAND >4 0 >40 70-80 40-42 
21. 0 144 . 4 1. 95 SILTY SAND to SANDY SILT >4 0 >40 70-80 35-40 
21. 5 108 . 5 2 . 65 SILTY SAND to SANDY SILT >40 >4 0 80-90 35 -40 

I 22. 0 71 . 2 3 . 40 SANDY SILT to CLAYEY SILT >4 0 >40 90 -100 5. 31 31 . 35 
22. 5 56 . 2 3.63 SANDY SILT to CLAYEY SILT 25-40 >40 90-100 4. 22 27-31 
23 . 0 82 . 3 2 . 67 SILTY SAND to SANDY SILT >40 >4 0 80 -90 3l · 35 
23 . 5 118 . l 2.47 SILTY SAND to SANDY SILT ,40 >40 80 - 90 35-40 
24 . 0 104 . l 2 . 24 SILTY SAND to SANDY SILT >40 >40 70-80 35-40 

I 
24 . 5 82 . 0 2 . 56 SILTY SAND to SANDY SILT >40 >4 0 70-80 31- 35 
25 . 0 96 . l l. 98 SILTY SAND to SANDY SILT >40 >4 0 60-70 35 -40 
25.5 102.3 2 .10 SILTY SAND to SANDY SILT >40 >4 0 70- 80 35-4 0 
26 .0 63. 4 2.82 SANDY SILT to CLAYEY SI LT 25-40 >4 0 70-80 5 .13 31 - 35 
26 . 5 75.l 2 .8 7 SANDY SILT to CLAYEY SILT >40 >4 0 80•90 6 . 16 31 - 35 

I 27.0 93.4 2 . 54 SILTY SAND to SANDY SILT >40 >40 80-90 35 ·4 0 
27 . 5 46.5 3 . 33 SANDY SILT t o CLAYEY SILT 25-40 25 • 40 70- 80 3. 85 27-31 
28 .0 36 .5 3 . 38 SANDY SILT to CLAYEY SILT 20- 25 25 - 40 70•80 3 .03 27-31 

II 
28.5 31 . 7 3 . 02 SANDY SILT t o CLAYEY SILT 15-20 20-25 60- 70 2 .64 27-31 
29 . 0 28 .9 2.95 SANDY SILT to CLAYEY SJ:LT 15-20 20-25 60-70 2. 42 27-31 
29.5 27.8 3.14 SANDY SILT to CLAYEY SILT 15-20 20-25 60 - 70 2. 34 27-31 
30.0 26 . 3 3. 40 SANDY SILT to CLAYEY SILT 15 - 20 20•25 60-70 2 . 23 
30 . 5 30. 7 3.12 SANDY SILT t o CLAYEY SILT 15-20 20-25 60•70 2.65 27 -31 
31. 0 41. 2 2.95 SANDY SILT to CLAYEY SILT 20·25 25 · 40 70-80 3 . 64 27- 31 

I 31 . 5 41 . 5 3 . 46 SANDY SILT to CLAYEY SILT 25 - 40 25-40 70•80 3.70 27 - 31 
32 . 0 56.5 3 .11 SANDY SILT to CLAYEY SILT 25-40 >40 80-90 5.13 31 · 35 
32 . 5 70 .l 3.33 SANDY SILT to CLAYEY SILT >40 >40 90•100 6.45 31- 35 
33 .0 67 .7 3 .64 *CLAYEY SAND to SANDY CLAY >40 >40 90- 100 3 .14 27•31 

I 33.5 66 . 0 3 . 36 SANDY SILT to CLAYEY SILT >40 >40 90·100 6.18 27 - 31 
34. 0 74 . 3 3.00 SANDY SILT to CLAYEY SILT >40 >40 80 - 90 7 . 04 31-35 
34 . 5 74 . 6 2 . 72 SILTY SAND to SANDY SILT >40 >4 0 70- 80 31 - 35 
35.0 95.4 2 . 48 SILTY SAND to SANDY SILT >40 >40 70-80 3_5 - 4 0 
35 . 5 118 . 2 2 .38 SILTY SAND to SANDY SILT >4 0 >40 80- 90 35 - 40 

1· 36 . O 128. 3 2 . 53 SILTY SANO to SANDY SILT >4 0 >40 90 - 100 35•40 
36 . 5 118 . 3 2 . 79 SILTY SAND to SANDY SI LT >4 0 >40 90·100 35-40 

~ 
37 . 0 117 . l 2 . 42 SILTY SAND to SANDY SILT >4 0 >40 80-90 35- 40 
37 . 5 121. 0 2.20 SILTY SAND to SANDY SILT >4 0 >40 70-80 3S- 40 
38 .0 130 .l 1 .81 SILTY SAND to SANDY SILT >4 0 >4 0 70-80 35-40 
38.S 167 . 3 1.24 S-'NO to SILTY SAND >4 0 >4 0 60-70 40- 42 
39 .0 179.8 1.22 SAND to SILTY SAND >4 0 >40 60- 70 40- 42 
39.5 172. 5 1 . 45 S-'NO to SI LTY SAND >4 0 >4 0 70- 80 40 -42 
40 .0 175 . 7 1 .27 SAND t o SILTY SAND >4 0 >4 0 60-70 40 - 42 

I 40 .5 242 . 0 1.08 SAND to SILTY SAND >40 >40 70-80 42-45 
41 . 0 249 . 5 1.36 S-'NO to SILTY SAND >40 >4 0 70-80 42 - 45 
41. 5 274 . 3 1.36 S-'NO t o SILTY SAND >40 >4 0 80- 90 42-45 
42 . 0 310 . 5 1 .11 S-'NO to SILTY SAND >40 >4 0 70-80 42-45 

I 42.S 360 . 3 . 71 SANDY GRAVEL to SAND >40 >4 0 70-80 42 -45 
43.0 298. 2 1 . 04 S-'NO to SILTY SAND >40 >4 0 70- 80 42 - 45 
43 . 5 34 7 . 1 l.10 S-'NO to SILTY SAND >40 >4 0 80- 90 42-45 
44 . 0 325.9 . 93 SAND to SILTY SAND >40 >4 0 70-80 42 - 45 
44. 5 348 . 4 .88 S-'NO to SILTY SAND >40 >40 70- 80 42-45 

I 4S. O 283 . 7 .94 SAND to SILTY SAND >40 >40 70-80 42-45 

•INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL 

I 
ASSUMED TOTAL UNIT WT • 120 PCF 
ASSUMED DEPTH OF WATER TABLE • 40. 0 FT 
Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE 
Nl - F • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQUIVALENT SPT VALUE 
Dr • OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY 

I Su • UNDRAINED SHEAR STRENGTH 
PHI• OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE 
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SOUNDING CPT-12 

DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE 
TIP RESISTANCE RATIO 

(ft ) Its fl ( \) 

------------ -- -------- ------------- -------------
45.5 24 9 . l . 92 SAND to SILTY SAND 
46 . 0 254 .8 l.08 SAND to SILTY SAND 
46.5 323 .3 .63 SANDY GRAVEL to SAND 
47 .0 288 . 9 . 95 SAND to SILTY SAND 
47.S 269.8 . 81 SAND to SILTY SAND 
48.0 303 .6 . Bl SAND to SILTY SAND 
48.S 299 . l . 13 SANDY GRAVEL to SAND 

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL 
ASSUMED TOTAL UNIT WT• 120 PCF 
ASSUMED DEPTH OF WATER TABLE • 40.0 FT 
Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE 

~1 

>40 
>4 0 
,40 
>40 
>4 0 
>40 

25-40 

Nl•F • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQUIVALENT SPT VALUE 
Dr• OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY 
Su• UNDRAINED SHEAR STRENGTH 
PHI• OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE 

Nl•F 

>40 
>4 0 
>40 
>40 
>40 
>40 

25-4 0 
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Or Su PHI 

I\ ) ltsf l (Degrees I 
---------

70-8 0 42·45 
70-80 42 -45 
70-8 0 42·45 
70-8 0 42·45 
60- 70 42-45 
70•8 0 42 ·45 
60-70 42 ·4 5 
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I 
****************** ****** * ** ******** * **** *** ******** ******** *** **~**** 

I * * 
* CPT INTERPRETATIONS * 
* * 

I * SOUNDING CPT - 13 PROJECT NO 94 - 38 0 - 00001 * 
* PROJECT TETC/ S . F .V.RED LINE INSTRUMENT Fl5CKE090 * 
* LOCATION CANOGA PARK CA. SYSTEM SYSTEM#3 * 
* DATE 09 - 10-1993 OPERATOR KC/BCR * 
* * 
***** * * ******* ***** ** *********** ** *** *** ***** *** ******* ***** ** * ****** 

PAGE 1 of 4 

I DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE Nl Nl-F Dr Su PHI 
TIP RESISTANCE RATIO 

( ft ) (tsf l ( t ) ( t ) ( t.sf ) (Degrees ) 

I ----------- --- ____ .., ___ 
------------------ -------- ---- --- --.o .0 .00 

.5 160. 9 4.80 •SANDY CLAY to SILTY CLAY >40 >4 0 2.13 
l.O 61. 3 5. 61 •SANDY CLAY to SILTY CLAY , 40 >40 . 92 
1.5 37.8 2.75 SANDY SILT to CLAYEY SILT 15-20 20- 25 60- 70 l. 23 27 - 31 

' 
2 .0 22 . 4 2.2 0 SANDY SILT to CLAYEY SILT 5- 10 15 - 20 40 -5 0 . 77 27-31 
2 . 5 14 . 2 4. 00 CLAYEY SI LT to SILTY Ct.A¥ 5·10 15-20 . 51 
3 . 0 63.0 6 . 94 •SANDY CLAY to SILTY CLA¥ >40 >40 1.20 
3 .5 167 . 4 l. 51 SAND to SILTY SAND >40 >4 0 70 - 80 40 -42 

I 4 . 0 83.0 .94 SAND t o SILTY SAND 20-25 20-25 40-50 35-4 0 
4 . 5 22 . 0 4 . 89 CLAYEY SI LT to SILTY CLAY 15-20 25·40 . 92 
5 .0 18. 2 4 .02 CLAYEY SILT to SILTY CLAY 10- 15 20 -25 .77 
5 . 5 15.8 3. 05 SANDY SILT t o CLAYEY SILT 5-10 15 - 20 50-60 . 6 9 
6 . 0 14 . 2 4 . 38 CLAYEY SILT to SILTY CLAY 10- 15 15-20 . 63 

I 6 . 5 16 . 9 5 . 14 CLAYEY SILT to SILTY CLAY 10- 15 20- 25 .77 
7.0 28 . 0 5 .68 •SANDY CLAY t o SILTY CLAY 25 - 40 25-40 .66 
7 . 5 50 .2 3 . 46 SANDY SILT to CLAYEY SILT 25-40 >40 80- 90 2 . 45 27- 31 
8.0 26. 0 7.47 • SANDY CLAY t o SI LTY CLAY 25-40 25-40 .64 

I 8 . 5 18. 0 4 . 92 CLAYEY SI LT to SI LTY CLAY 10-15 20- 25 . 89 
9.0 27.2 6 . 71 • SANDY CLAY t o SILTY CI.A¥ 25 -40 25-40 . 70 
9 . 5 31. 8 4 .90 • SANDY CLAY to SILTY CLAY 25-40 25· 40 .83 

10.0 41.0 4 .10 CLAYEY SI LT to SILTY CLAY· 25-40 25-40 2 . 20 
10 . 5 29 .5 5 . 18 •SANDY CLAY to SI LTY CLAY 25-40 25-40 . 80 

I 11. 0 26.7 5 .09 CLAYEY SILT to SI LTY CLAY 20-25 25 - 40 l.46 
11. 5 30.7 5 .16 • SANDY CLAY t o SILTY CLAY 25 - 40 25 - 40 . 86 
12.0 28 . 7 6 . 20 •SANDY CLAY t o SILTY CLAY 25- 40 25 - 40 . Bl 
12.5 31 .6 l.93 SILTY SAND to SANDY SILT 10-15 15-20 40- 50 3 1- 35 

I 
l3 .o 17 . 7 4. 45 CLAYEY SILT t o SI LTY CLAY 10-15 20- 25 1 . 01 
13. 5 11. 8 6. 71 SILTY CLAY TO CLAY 10-15 20-25 .67 
14 . 0 15 . 6 5. 59 SILTY CLAY TO CLAY 10-15 20- 25 . 9l 
14. 5 18.l 6 .32 SI LTY CLAY TO CLAY 15- 20 25-40 1.08 
15 . 0 17 . 6 7.18 SI LTY CLAY TO CLAY 15- 20 25-40 1 .06 

I 15.S 14.7 7 .53 SILTY CLAY TO CLAY 15 - 20 20- 25 . 89 
16.0 17 . 2 7.27 SI LTY CLAY TO CLAY 15 · 20 25-40 1 .06 
16 . 5 17 . 6 7 . 17 SILTY CLAY TO CLAY 15- 20 25-40 1.10 
17.0 16 . 7 6. 73 SILTY CLAY TO CLAY 15 - 20 25-40 l. OS 

I 
17 .s 14 . 5 7. 15 SILTY CLAY TO CLAY 15- 20 20· 25 . 92 
18 . 0 17. l 6 . 33 SILTY CLAY TO CLAY 15-20 25-40 l. ll 
18 .5 18 .l 6 . 50 SI LTY CLAY TO CLAY 15 - 20 25- 40 1.19 
19 . 0 17 .7 6 . 84 SILTY CLAY TO CLAY 15 - 20 25-40 1 . 17 
19 . 5 20.9 6.59 SILTY CLAY TO CLAY 20· 25 25- 40 1 . 42 

I 20.0 22 .0 7 . 25 • SANDY CLAY t o SILTY CLAY 20 ·25 25-40 . 76 

* INDI CATES OVERCONSOLIDATED OR CEMENTED MATERIAL 

,1 ASSUMED TOTAL UNIT WT • 120 PCF 
ASSUMED DEPTH OF WATER TABLE • 40 . 0 PT 
Nl • OVERBURDEN NORMALIZED EQUI VALENT SPT VALUE 
Nl-F • OVERBURDEN NORMALI ZED FINES-CONTENT ADJUSTED EQUI VALENT SPT VALUE 
Dr• OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSI TY 

I Su • UNDRAI NED SHEAR STRENGTH 
PHI • OVERBURDEN NORMALIZED EQUIVALENT FRI CTION ANGLE 

I The Eanh Technology 
Corporation 
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SOUNDING CPT-13 

I DEPTH NOR."IAL I ZED F"RICTION SOIL BEHAVI OR TYPE Nl Nl - f' Dr Su PHI 
TIP RESISTANCE RATIO 

{f t I (tsf ) ( t ) ( t i (csf I (Degrees I 

I ------- ------- ------- - ---- --------- ------·------ -- ---- -- -
20 . 5 18 . 8 7. 51 SILTY CLAY TO CLAY 20- 25 25-40 l. 29 
21 . 0 14 . 4 6 .58 SILTY CLAY TO CLAY 15-20 20-25 . 98 
21 . 5 16 . 7 5 . 66 SILTY CLAY TO CLAY 15 -20 20-25 l.17 

I 
22 . 0 17 . 0 5. 79 SILTY CLAY TO CLAY 15 -2 0 20-25 l. 20 
22 . 5 13 . 9 6 . 70 SILTY CLAY TO CLAY 15-2 0 20-25 .98 
23 . 0 14 . 2 6.45 SI LTY CLAY TO CLAY 10- 15 20-25 1 . 01 
23 . 5 14. 0 6 . 63 SILTY CLAY TO CLAY 15-20 20-25 1. 00 
24 . 0 12 . 4 7 .02 SILTY CLAY TO CLAY 10-15 20-25 . 89 

I 24 . 5 11 . l 6 . 46 SILTY CLAY TO CLAY 10- 15 20- 25 . 79 
25. 0 11 . 0 7 . 22 SILTY CLAY TO CLAY 10- 15 20-25 . 79 

I :25 . 5 8.7 6 . 98 SILTY CLAY TO CLAY 5- 10 15-20 . 61 
26. 0 19. 4 3.21 SANDY SILT co CLAYEY SILT 10- 15 15-20 50 - 60 1 . 50 

I 
26 . 5 23.4 2.48 Sl'.NDY SILT to CLAYEY SILT 10 -15 15 - 20 40 -50 l.85 27- 31 
27 . 0 21.2 2 . 31 Sl'.NDY SILT co CLAYEY SI LT 5- 10 15-20 40 -50 l. 68 27-Jl 
27 . 5 21. 7 2 . 56 SANDY SILT to CLAYEY SILT 5- 10 15-20 40 - 50 l. 74 27- 31 
28 . 0 26 . 8 l. 62 SILTY SAND co SANDY SILT 5-10 10- 15 30 - 40 31 - 35 
28 . 5 22 . 1 2.38 SANDY SILT to CLAYEY SILT 5-10 15-20 40-5 0 1.80 27-31 

I 29 . 0 ll . l 5.39 SILTY CLAY TO CLAY 5-10 15-2 0 . 86 
29.5 8 . 2 4 . 75 SILTY CLAY TO CLAY 5-10 10-15 . 60 
30. 0 5 . 1 4 .01 SILTY CLAY to CLAY 3- 5 10- 15 . 34 
30 .5 6 . 4 4 . 70 SILTY CLAY TO CLAY 5-10 10-15 . 4 6 

11 
31. 0 5.1 4 . 62 SILTY CLAY TO CLAY 3-5 10-15 . 34 
31.5 4.6 4 . 86 SILTY CLAY TO CLAY 3 - 5 10- 15 . 30 
32 .0 4. 0 4 . 02 SILTY CLAY TO CLAY 3- 5 10- 15 . 24 

I 32 . 5 4 . 8 3 . 48 SILTY CLAY to Ct.AY 3-5 10-15 .32 
33 .0 4.8 4.69 SILTY CLAY TO CLAY 3-5 10-15 . 33 

I 33 . 5 4 . 8 6 . 57 SILTY CLAY TO CLAY 5-10 10 • 15 .32 
34 . 0 4 . 0 5.54 SILTY CLAY TO CLAY 3.5 10 - 15 . 25 
34 . 5 4 . 9 6 . 57 SILTY CLAY TO CLAY 5- 10 10• 15 .34 
35 . 0 7 . 3 7 .10 SILTY CLAY TO CLAY 5- 10 15-20 . 58 

I 
35 . 5 4 . 7 4 . 51 SILTY CLAY TO CLAY 3-5 10- 15 . 32 
36 .0 4 . 7 4 . 68 SILTY CLA't TO CLA'i 3- 5 10-15 . 33 
36 . 5 5.6 5 . 24 SILTY CLAY TO CLAY 5- 10 10-15 . 42 
37. 0 5 . 9 5 . 20 SI LTY CLAY TO CLAY 5-10 10-15 .45 
37 . 5 5 . 5 4 . 28 SILTY CLAY to CLAY 3-5 10- 15 . 41 

I 38 . 0 5 .1 5 . 15 SILTY CLAY TO CLAY 3-5 10- 15 .38 
38 . 5 5.8 5 . 03 SILTY CLAY TO CLAY 5-10 10- 15 . 45 
39 . 0 4 .5 4 .38 SILTY CLAY TO CLAY 3- 5 10-15 . 32 
39 . 5 4 .0 5.09 SILTY CLAY TO CLAY 3-5 10-15 . 27 

I 
40 . 0 3. 9 6 . 30 SILTY CLAY TO CI.A¥ 3- 5 10-15 .26 
40 . 5 3.4 4 . 91 SILTY CLAY TO CLAY 3- 5 10-15 . 21 
41. 0 11 . 7 3 . 01 SILTY CLAY t o CLAY 5-10 10 -15 1.10 

• 
41 . 5 3.9 3 . 47 SILTY CLA't to CLAY 3- 5 10-15 . 26 
42. 0 10 . 4 4 . 91 SILTY CLAY TO CLAY 5- 10 15-20 . 97 
42 . 5 6 . 4 5 . 69 SILTY CLAY TO CLAY 5-10 10-15 . 53 
43 .0 3 . 7 3 . Bl SILTY CLAY to CLAY 3-5 10-15 .2, 
43 . 5 4 . 2 4 . 47 SILTY CLAY TO CLAY 3-5 10-15 . 29 
u .o 4 , 3 4 . 33 SI LTY CLAY TO CLAY 3-5 10-15 . JO 

11 
44 . 5 4 , 3 3 . 84 SI LTY CLAY to CLAY 3-5 10-15 .30 
45 . 0 7 . l 5 . 95 SILTY CLAY TO CLAY 5 - 10 15- 20 . 62 

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL 

11 
ASSUMED TOTAL UNIT WT • 120 PCF 
ASSUMED DEPTH OF WATER TABLE • 40. 0 FT 
Nl • OVERBURDEN NORMALI ZED EQUIVALENT SPT VALUE 
Nl-F • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQUIVALENT SPT VALUE 

I 
Dr • OVERBURDEN NORMALIZED EQOIVALEYI' RELATIVE DENSI TY 
Su • UNDRAINED SHEAR STRENGTH 
PHI • OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE 
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I SOUNDING CPT-13 

I DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE Nl Nl-F Or Su PHI 
TIP RESISTANCE RATIO 

(ft) Its fl ( \) (\ J Ctsf J (Degrees ! 

I -------·------ -------- -------------------------- --- ----·-
45 . 5 23.0 l.69 CLAYEY SILT to SILTY CLAY 10 -15 20-25 2 . 4 0 
46.0 32 . 9 3 . 43 SANDY SILT to CLAYEY SILT 15-20 25-40 70 -8 0 3 . 54 27-31 
46.5 51.6 2 . 58 SANDY SILT to CLAYEY SILT 25-4 0 25-40 60-7 0 5.67 31-35 

I 
47.0 26.4 5.50 •SANDY CLAY to SILTY CLAY 20-25 25-40 1.41 
47.5 25.2 3 . 65 CLAYEY SILT to SILTY CLAY 15-20 20-25 2.69 
48.0 80.J l. 43 SILTY SAND to SANDY SILT 25-40 25 - 40 50 -60 35-4 0 
48.5 89.8 2.18 SILTY SAND to SANDY SILT >40 >40 70-80 35-4 0 
49 . 0 44. 7 3. 39 SANDY SILT to CLAYEY SILT 25-40 25-40 70-80 4.98 27-31 

I 
49 . 5 60 . l l.99 SILTY SAND c.o SANDY SILT 20 -25 25-40 50-60 31-35 
50 . 0 173.8 .47 SAND to SILTY SAND 25-40 25-40 50-60 4 0 -42 
50 . 5 107 . 9 . 69 SAND to SILTY SAND 20 -25 20-25 40-50 40-4 2 
Sl. o 55 . 2 l.97 SILTY SAND to SAND'! SILT 20-25 25-40 50-60 3 1- 35 
51 . 5 36 . 8 2.57 SANDY SILT to CLAYEY SILT 15-20 20-25 60-70 4 .14 27-31 

I 52.0 13 . 6 5 . 06 SILTY CLAY TO CLAY 10- 15 15-20 1.40 
52.5 155.5 .so SAND to SILTY SAND 20 -25 20-25 50-60 4 0 -42 
53 . 0 159 . 8 .47 SAND to SILTY SAND 20 - 25 20-25 50-60 4 0 -42 
53.5 153 . 3 .51 SAND to SILTY SAND 20-25 20-25 50-6 0 4 0 -42 

I 54. 0 140. 4 1.01 SAND to SILTY SAND 25-40 25-40 50-6 0 4 0 -42 
54. 5 145.6 . 51 SAND to SILTY SAND 20-25 20-25 50-60 4 0 - 4 2 
55.0 148.8 1.05 SAND to SILTY SAND >4 0 >40 60-70 4 0 -42 
55.5 119 .4 .50 SAND to SILTY SAND 15-20 15-2 0 40-50 4 0-42 

I 
56.0 175.3 . 43 SAND to SILTY SAND 25-40 25-40 50-60 40-42 
56 .5 149.9 . 28 SANDY GRAVEL c.o SAND 15-20 15-20 40-50 4 0 -42 
57. 0 143 .6 . 63 SAND to SILTY SAND 25-40 25-40 50-60 40-42 
57. 5 152.1 1.16 SAND t.o SILTY SAND >40 >40 60-70 40-42 
58.0 153.2 .87 SAND t.o SILTY SAND 25-40 25-40 50-60 40-42 

I 
58.5 156 . 4 .75 SAND c.o SILTY SAND 25-40 25-40 50-60 40-42 
59.0 95.3 . 42 SAND to SILTY SAND 10-15 15-20 40-50 40-42 
59 . 5 151. 8 .52 SAND t.o SILTY SAND 20-25 20-25 50-60 40-42 
60.0 136 . 7 . 70 SAND c.o SILTY SAND 2S-40 2S-40 50-60 40-42 

I 
60.5 141. 3 . 74 SAND to SILTY SAND 25-40 25-40 50-60 40-42 
61. 0 150.2 .67 SAND to SILTY SAND 25-40 25-40 50- 60 40 -42 
61.S 203 . 7 .48 SANDY GRAVEL to SAND 25-40 25-40 50-60 42-45 
62. 0 198 . 2 .64 SAND to SILTY SAND 25-40 25-40 50-60 42-45 
62.5 180.3 . 31 SANDY GRAVEL to SA1,1l 20 -25 20•25 50-60 42-45 

I 63.0 208.7 . 74 SAND to SILTY SAND >40 >40 60-70 42-4S 
63. 5 217.3 .55 SANDY GRAVEL to SAND 25-40 25-40 60-70 42-45 
64. 0 198.7 .52 SAND to SILTY SAND 25-40 25-40 50-60 42·45 
64. 5 240.3 . 62 SANDY GRAVEL to SAND >40 >40 60-70 42-45 

,1 
65.0 192 .5 .43 SANDY GRAVEL to SAND 25-40 25-40 50-60 42-45 
65 . S 105.9 .52 SAND to SILTY SAND 15·20 15·20 40-50 40-42 
66 .0 20.2 2.34 SANDY SILT to ct>.YEY SILT 5-10 15-20 40-50 2.42 27-31 
66.5 ll. 5 2.42 SANDY SILT to CLAYEY SILT 5-10 10-15 30-40 l.27 
67.0 10.7 2.72 SANDY SILT to CLAYEY SILT 5-10 10-15 30•40 1.17 

I 
67.5 10 . 7 2.65 SANDY SILT CO CLAYEY SILT 5-10 10-15 30-40 1.16 
68. 0 H.O 3.35 CLAYEY SILT to SILTY CLAY 5-10 15-20 l. 61 
68.5 13 . S 3.83 CLAYEY SILT to SILTY CLAY 5-10 15-20 l. 56 
69 . 0 10 . 2 4. 51 CLAYEY SILT co SILTY CLAY 5-10 15-20 l.ll 
69.5 8.1 3.64 SILTY CLAY to CLAY 5-10 10-15 .83 

I 70.0 7 . 5 3.60 SILTY CLAY CO CLAY 3-5 10·15 . 75 

•INDICATES OVERCONSOLIDATED OR CEHENTro MATERIAL 

I 
ASSUMED TOTAL UNIT WT• 120 PCP 
ASSUMED DEPTH OF WATER TABLE • 40. 0 FT 
Nl • OVERBURDEN NORMALIZED EQUIVALE:m SPT VALUE 
Nl-F • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQUIVALENT SPT VALUE 
Or • OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY 

I Su ■ UNDRAINED SHEAA STRENGTH 
PHI• OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE 

JI The Earth Technology 
Corporation 
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SOUNDING CPT-13 

DEPTH NORMALIZED FRICTION SOIL BEHAVI OR TYPE 
TIP RESISTANCE RATIO 

(ft I I tsf l ( t ) 

-------------- -------- --------------------------
70.5 7 . 3 3 . 29 SILTY CLAY to CLAY 
n .o 7 . 3 3.15 SILTY CLAY to C'...AY 
71 . S 8 . l 2.99 SILTY CLAY to CLAY 
72 . 0 8.6 J.15 SILTY CLAY to CLAY 
72 . 5 9 . 9 3. 73 CLAYEY SILT to SILTY CLAY 
73 . 0 19. 4 4 . 79 CLA'fllY SILT to SILTY CLA'l 

73 . 5 17.2 4 . 09 CLAYEY SILT to SILTY CLAY 
74 . 0 25.8 4 . 42 CLAYEY SILT to SILTY CLAY 
74 . 5 39 . 6 3. 87 SANDY SILT to CLAYEY SILT 
75. 0 66.8 3. 05 SANDY SILT to CLAYEY SILT 
75.S 55 . 2 4. 04 •CLAYEY SAND t o SANDY CLAY 

•INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL 
ASSUMED TOTAL UNIT WT• 120 PCF 
ASSUMED DEPTH OF WATER TABLE • 40. 0 FT 
Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VA.LUE 

Nl 

3-5 
3-5 
3-S 
3-5 
5-10 

15-20 
10- 15 
15-20 
25-4 0 
25-4 0 

>40 

Nl-F • OVERBURDEN NORMALI ZED FINES-CONTENT ADJUSTED EQUIVALENT SPT VALUE 
Or• OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY 
Su• UNDRAINED SHEAR STRENGTH 
PHI• OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE 

Nl -F 

10-15 
10- 15 
10- 1S 
10-15 
10- 1S 
20-25 
15-20 
25-40 
25-40 

>40 
>4 0 

PAGE 4 of 4 

Dr Su PHI 

( t ) (tsf l (Degrees I 
--- ------

. 73 

. 73 

. 83 

. 90 
l. 09 
2 . 43 
2 . 13 
3.3S 

80-90 5.33 27 - 31 
80 -9 0 9 . 22 31 - 35 

3.90 

The Eanh Technology 
Corporation 
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Location of CPT -13 
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CANOGA PARK CA · - THE EARTH TECHNOLOGY 
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********************************************************************* 

I * * 
* CPT INTERPRETATIONS * 
* * 

I * SOUNDING CPT-14 PROJECT NO 94-382-00 001 * 
* PROJECT TETC/ S.F.V.RED LINE INSTRUMENT Fl5CKE09 0 * 
* LOCATION CANOGA PARK CA. SYSTEM SYSTEM#] * 

I 
* DATE 09-17-1993 OPERATOR KC/BCR * 
* * 
********************************************************************* 

I PAGE 1 of 4 

I DEPTH NORWU..IZED f'RICTION SOIL BEHAVIOR TYPE Nl Nl•f' Dr Su PHI 
TIP RESISTANCE RATIO 

(ft ) (tsf l [ ') ( t ) (tsfl (Degrees ) 

I -------------- -------- -------------------------- -- --- ----
.0 .o .00 
.s 96.4 3.8l •CLAYEY SAND to SANDY CLAY >4 0 >40 l.27 

I I l.O 45 .9 5.03 • SANDY CLAY to SILTY CLAY >4 0 >40 . 69 

I 
l.S 37.2 5.01 •SMOY CLAY to SILTY CLAY 25 - 40 >40 . 60 
2 .0 36.3 4.75 *SANDY CLAY to SILTY CLAY 25-40 >40 .63 
2.5 29.5 5.82 *Sl'.NPY CLAY to SILTY CLAY 25 - 40 25-40 .53 
3. 0 30.8 6.00 •SANDY CLAY to SILTY CLAY 25-40 >40 .58 
3.5 29 .6 5.49 •SANDY CLAY to SILTY CLAY 25-40 25-40 .58 

~ 
4. 0 37 . 3 4.87 • Sl'.NPY CLAY to SILTY CLAY 25-40 >40 . 76 
4.5 39 . 2 5 .01 *SANDY CLAY to SILTY CLAY 25-4 0 >40 .82 
5.0 39.3 4. 79 •SANDY CLAY to SILTY CLAY 25-4 0 >40 .85 
5 . 5 36 . 8 5.24 •SANDY CLAY to SILTY CLAY 25-4 0 >4 0 .82 

' 
6 . 0 38 . 4 4.69 •SANDY CLAY to SILTY CLAY 25-4 0 >4 0 .88 
6 . 5 40. 5 4.45 *SANDY CLAY to SILTY CLAY 25-40 >40 . 94 
7.0 44 . l 4 . 41 •SANDY CLAY to SILTY CLAY 25-40 >40 l.05 
7. 5 45 .2 4.37 •SANDY CLAY to SILTY CLAY 25-40 >40 l.10 
8.0 43.l 5.24 •SANDY CLAY to SILTY CLAY >40 >40 1 . 07 

I 8 . 5 3 l. 8 5.63 *SANDY CLAY to SILTY CLAY 25-40 >40 .80 
9 .0 28 . 3 5 .51 •SANDY CLAY to SILTY CLAY 25- 40 25-40 .73 
9.5 25.3 5.26 CLAYEY SILT to SILTY CLAY 20 -25 25-40 1.32 

10.0 20.0 5 .16 CLAYEY SILT to SILTY CLAY 15-20 25-40 1.05 

,1 
l0.5 20 . l 4. 9l CLAYEY SILT to SILTY CLAY l5·20 20-25 1.07 
ll .O l8 .7 4.65 CLAYEY SILT to SILTY CLAY l O·lS 2 0 ·25 l.Ol 
ll. 5 15.6 4 . 28 CLAYEY SILT to SILTY CLAY lO·l5 l5·20 . 85 
l2. 0 ll .2 2.62 SANDY SILT to CLAYEY SILT 5-10 lO·l5 30-40 .60 
l2 .5 l0 .4 2.20 SANDY SILT to CLAYEY SILT 3-5 l0-l5 20 - 30 . 57 

' 
l3 . 0 25. 0 2 . 06 SANDY SILT to CLAYEY SILT 5-10 15-20 40-50 l.45 27•3l 
13.5 30.9 4 . 59 CLAYEY SILT to SILTY CLAY 20-25 25-40 l .8 3 
14 . 0 42.3 4.67 *SANDY CLAY to SILTY CLAY 25-4 0 >40 l.28 
l4. 5 47. 0 4.22 *SANDY CLAY to SILTY CLAY 25-40 >40 l . 45 

* 
15. 0 41. 9 4.36 •SANDY CLAY to SILTY CLAY 25-40 >40 l.31 
15. 5 35.9 4.66 •SANDY CLAY to SILTY CLAY 25-40 25·40 l.13 
l5. 0 32.3 4 . 9l •SANDY CLAY to SILTY CLAY 25-40 25-40 l.03 
16.5 27.3 4.19 CLAYEY SILT to SILTY CLAY 15-20 25-40 l. 74 
l 7 . 0 13.8 4.69 CLAYEY SILT to SILTY CLAY lO-lS 15-20 . 86 ,. l7 .5 ll . O 4.16 CLAYEY SILT to SILTY CLAY 5-10 15-20 .68 
l8. 0 l0.7 2 .66 SANDY SILT to CLAYEY SILT 5-lO l 0 · 15 30-40 .67 
l8. 5 13.5 3.61 CLAYEY SILT to SILTY CLAY 5-lO 15-20 .87 
19 .o 15.3 3.04 SANDY SILT to CLAYEY SILT 5-lO 15-20 40-50 l.01 

I 
19. 5 21.2 3.80 CLAYEY SILT to SILTY CLAY 10-15 20·25 l .44 
20.0 25.3 3.94 CLAYEY SILT to SILTY CLAY 15-2 0 20-25 l. 75 

11 
•INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL 
ASSUMED TOTAL UNIT WT• 120 PCF 
ASSUMED DEPTH Of' WATER TABLE• 40.0 FT 
Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE 
Nl·F • OVERBURDEN NORMALIZED f'INES-CONTENT ADJUSTED EQUIVALENT SPT VALUE 

I 
Dr• OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY 
Su• UNDRAINED SHEAR STRENGTH 
PHI• OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE 

I Tht Eanh Ttchnology 
Corporation 

I 
I 



' PAGE 2 of 4 

I 
I 

SOUNDING CPT- 14 

I. 

I DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE Nl Nl - F Dr Su PHI 
TIP RESISTANCE RATIO 

(f t l (tsf ) ( \I (t) ( taf ) (Degrees I 

I -------- ------ -------- ----------------------- --- ---------
20. 5 29 . 2 4 .08 CLAYEY SILT t o SILTY CLAY 20-25 2S-40 2.06 
21.0 27 . 7 S.76 •SANDY CLAY to SILTY CLAY 2S- 40 25 - 40 . 99 

I 21. 5 26 .6 3 . l 6 SANDY SILT to CLAYEY SILT lO- lS 20-2S 60-70 1. 91 27-31 

I 
22 . 0 29 .6 3. 37 SANDY SILT t o CLAYEY SILT 15-20 20-25 60-70 2.16 27-31 
22 . 5 23 . l 4 . l4 CLAYEY SI LT to SILTY CLAY lS- 20 20- 2S l. 68 
23.0 l4 . 3 4 .66 CLAYEY SILT to SILTY CLAY 10- 15 1S- 20 l. 02 
23 .5 12.7 3 . 80 CLAYEY SI LT to SILTY CLAY s-10 15-20 . 90 
24 .0 l4 . 2 4 .35 CLAYEY SILT to SILTY CLAY 10- 15 15 - 20 1. 03 

' 
24.S l4. 7 5 . 26 SILTY CLAY TO CLAY 10- 15 20 -25 l. 08 
25 .0 26 .2 4.68 CLAYEY SILT to SILTY CLAY 20- 25 25 - 40 2 .02 
25 . 5 14.0 3 .68 CLAYEY SILT to SILTY CLAY S- lO 15 - 20 l. 05 
26. 0 17.4 5.58 SILTY CLAY TO CLAY lS- 20 20- 25 l. 33 

26.5 15 . 3 4 .04 CLAYEY SILT to SILTY CLAY 10- 15 15-20 1.17 

I 27 . 0 16.7 4 . 51 CLAYEY SILT to SILTY CLAY 10- 15 20- 25 l. 30 
27.S 16.7 5 . 00 CLAYEY SILT to SILTY CLAY 10- lS 20 - 25 l. 31 
28 . 0 17 .3 4 .42 CLAYEY SILT to SILTY CLAY 10-15 20-25 1. 37 
28. 5 13 .4 4 .64 CLAYEY SILT to SILTY CLAY 10- 15 15- 20 1.05 

I 
29 . 0 14 . l 3.80 CLAYEY SILT to SILTY CLAY 5-10 l5•20 1.12 
29.5 19.9 3 . 67 CLAYEY SILT to SILTY CLAY 10- 15 15- 20 l. 65 
30 . 0 16.6 4 . 43 CLAYEY SILT to SILTY CLAY 10-15 20 - 25 1. 37 
30.5 13 . 4 4 .39 CLAYEY SILT to SILTY CLAY 5- 10 15 - 20 l. 09 

I 
31. 0 12 .2 3. 93 CLAYEY SI LT to SILTY CLAY 5- 10 15-20 . 99 
31.5 12.9 4 .61 CLAYEY SI LT to SILTY CLAY 5- 10 15-20 1.06 
32.0 12 . 9 4 .39 CLAYEY SILT to SILTY CLAY 5- 10 15-20 l.07 
32 . 5 12.5 4 .08 CLAYEY SILT to SI LTY CLAY 5- 10 15-20 l. 04 
33 .0 11.6 4 . ll CLAYEY SILT to SILTY CLAY 5- 10 15 - 20 .96 

I 33 . 5 10. 3 3 .45 SILTY CLAY to CLAY 5- 10 10 - 15 . 85 
34 . 0 10.3 3 . 19 SI LTY CLAY to CLAY 5-lO 10- 15 .85 
34 . 5 12.8 2.94 SANDY SILT to CLAYEY SILT 5- 10 10 -15 40-50 1.11 

I 35 .0 11 . 5 3. 02 SI LTY CLAY to CLAY 5· l0 10 - 15 .99 
35 .5 12 . 5 3 .73 CLAYEY SILT to SILTY CLAY 5-lO 15 - 20 l .10 

I 36 .0 13 .5 4.82 CLAYEY SILT to SILTY CLAY l0-15 15-20 1.20 
36 .5 13 . 1 4.H CLAYEY SILT to SILTY CLAY 10- 15 15 -20 1.17 
37.0 14. 8 3. 82 CLAYEY SILT to SILTY CLAY 5- lO 15 - 20 1. 36 
37 . 5 l4 . l 4 . 42 CLAYEY SILT to SI LTY CLAY 10- 15 15 - 20 l . 30 

I 38 .0 17 .0 3.89 CLAYEY SI LT t o SILTY CLAY lO· l 5 15 -20 l. 61 
38 . 5 15 . 7 4 . 32 CLAYEY SILT to SILTY CLAY 10- 15 15- 20 l. 49 

39 .0 l8 . l 4. l3 CLAYEY SILT to SILTY CLAY 10- 15 20-25 l. 75 

I 39.5 l8 . 4 3 .05 SANDY SILT to CLAYEY SILT 5- 10 15 - 20 50- 60 l. Bl 
40 .0 17 . 1 3.58 CLAYEY SI LT to SILTY CLAY 10-15 15 - 20 1.67 

I 40 . 5 23 . 0 3. 71 CLAYEY SILT to SILTY CLAY 10-15 20-25 2.32 
41. 0 14 . 8 3. 52 CLAYEY SILT to SILTY CLAY 5- 10 15- 20 1.44 
41 . 5 16 . 2 3. 22 SANDY SI LT to CLAYEY SI LT 5- 10 15- 20 50-60 1.60 
42.0 24 . 4 3. 90 CLAYEY SILT t o SI LTY CLAY 15-20 20-25 2. 50 

11 
42 . 5 19 . 4 3. 39 CLAYEY SILT to SILTY CLAY 10- 15 15-20 l. 96 
43.0 12 . 8 2 . 89 SANDY SILT to CLAYEY SILT 5-10 10- 15 40 - 50 1.24 
43 . 5 24.l 3 .75 CLAYEY SILT to SILTY CLAY 15-20 20-25 2 . 49 
44 .0 27 . 4 3 . 76 CLAYEY SILT t o SILTY CLAY 15-20 20- 25 2.87 

I 
44. S 29.4 4. 00 CLAYEY SILT to SILTY CLAY 20- 25 25-40 3 .11 
45 . 0 15 . S 4 .23 CLAYEY SILT t o SILTY CLAY 10- lS l S- 20 1.56 

• INDI CATES OVERCONSOLIDATED OR CEMENTED MATERIAL 

11 ASSIJME:D TOTAL UNIT WT• 120 PCF 
ASSIJME:D DEPTH OF WATER TABLE • 4 0. 0 FT 
Nl • OVERBURDEN NORMALI ZED EQUI VALENT SPT VALUE 
Nl · F • OVERBURDEN NORMALIZED FINES·CONTI:NT ADJUSTED EQUI VALENT SPT VALUE 

-
Dr • OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY 
Su • UNDRAINED SHEAR STRENGTH 
PHI • OVERBURDEN NORMALIZED EQUIVALENT FRI CTI ON ANGLE 

I The Eanh Technology 
Corporation 
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I 
I PAGE 3 of 4 I SOUNDING CPT-14 
I 

I DE?TH NORMALIZED FRICTION SOIL BEHAVIOR TTPE Nl Nl-1' Dr Su PHI 
TIP RESISTANCE RATIO 

' 
(ft I (tsf l ( \) ( t ) (tsf ) (Degrees I 

------- -- ----- -------- -------------------------- ---------
45 . 5 l3. 6 3. 16 CLAYEY SILT to SILTY CLAY 5-10 15-20 1.35 
'6 .0 l3. 0 3. 31 CLAYEY SILT to SILTY CLAY s-10 15 -20 1. 29 
46 . S 14 . 4 3.75 CLAYEY SILT to SILTY CLAY 5-10 15-20 1. 44 

I 47. 0 13.8 3.67 CLAYEY SILT to SILTY CLAY 5 -10 15-20 l. 39 
47 .5 13.2 3 .83 CLAYEY SILT to SILTY CLAY 5-10 15-20 l. 32 
48. 0 13.5 3.78 CLAYEY SILT to SILTY CLAY 5-10 15-20 1. 35 
48 . 5 13 . 4 3 . 62 CLAYEY SILT to SILTY CLAY 5-10 15-20 1. 35 
49 . 0 15.0 3 . 70 CLAYEY SILT to SILTY CLAY 5-10 15-20 1. 54 

I 49. S 15 .l 4 . 03 CLAYEY SILT to SILTY CLAY 10 - 15 15 - 20 1. 56 
so.a 16 . 2 5 . 08 CLAYEY SILT to SILTY CLAY 10-15 20-25 l. 69 

I 50 . 5 l7 ' 6 3 . 92 CLAYEY SILT to SILTY CLAY 10-15 15-20 1. 87 
51. 0 21. 0 3.90 CLAYEY SILT to SILTY CLAY 10-15 20-25 2.27 

I 51. 5 15.9 3 . 93 CLAYEY SILT to SILTY CLAY 10-15 15-20 1 . 68 
52. 0 16.2 4.46 CLAYEY SILT to SILTY CLAY 10-15 20-25 1 .72 
52 . 5 l4. 5 4.26 CLAYEY SILT to SILTY CLAY 10-15 15 - 20 1.52 
53. 0 13.3 3.89 CLAYEY SILT to SILTY CLAY 5-10 15-20 l . 39 

J 
53 . 5 14. 9 4. 05 CLAYEY SILT t o SILTY CLAY 10- lS 15-20 1 . 58 
54. 0 17. 0 4. 61 CLAYEY SILT to SILTY CLAY 10- 15 20-25 1 . 84 
54 . 5 21.6 6 . 29 SILTY CLAY TO CLAY 20-25 25-40 2 .40 
55. 0 27.5 6 . 11 •SANDY CLAY to SILTY CLAY 25-40 25-40 1. 56 

• 
55 . 5 16.2 4 .78 CI.AYEY SILT to SILTY CLAY 10-15 20-25 1.76 
56. 0 14. 7 3.62 CLAYEY SILT to SILTY CLAY 5-10 15-20 1. 57 
s, . 5 lS . 3 3 . 17 C'..AYEY SILT to SILTY CLAY S-10 15 -20 l,66 
57.0 18 .2 4 . l8 CLAYEY SILT to SILTY CLAY 10-15 20- 25 2 .02 
57. 5 19 . 5 4 . 43 CLAYEY SILT to SILTY CLAY 10-15 20-25 2 . 19 

I 58.0 15 .6 4 . H CLAYEY SILT to SILTY CLAY 10-15 15-20 l. 71 
58 . 5 14.9 4.37 CLAYEY SILT to SILTY CLAY 10-15 15-20 l . 63 
59 . 0 14 . 8 4.64 CLAYEY SILT to SILTY CLAY l0-15 15-20 1.62 
59.5 16.7 5.22 SILTY CLAY TO CLAY 10-15 20-25 l . 87 
60 . 0 15.9 5.33 SILTY CLAY TO CLAY 10-15 20-25 l. 77 

I· 60 . 5 l4 . 0 4.35 CLAYEY SILT to SILTY CLAY 10-15 15-20 1 . 53 
61. 0 16.7 4 .76 CLAYEY SILT to SILTY CLAY 10-15 20-25 l.89 
61. 5 14.4 3.73 CLAYEY SILT to SILTY CLAY 5-10 15-20 l. 60 
62. 0 19 .2 4 . 43 CLAYEY SILT to SILTY CLAY 10-15 20-25 2 . 22 
62.5 18. 0 4.68 CLAYEY SILT to SILTY CLAY 10-15 20-25 2 .07 
6). 0 35 . 4 5 . 52 *SANDY CLAY to SILTY CLAY 25-40 >40 2 .17 
6). 5 38.4 5.55 *SANDY CLAY to SILTY CLAY 25 •40 >40 2 .37 
64.0 40 . 3 4.89 •SANDY CLAY to SILTY CLAY 25-40 >40 2.50 
64 . 5 84.8 2.66 SILTY SAND to SANDY SILT >40 >40 80-90 31-35 

I . 65.0 89 . 6 4 .03 *CLAYEY SAND to SANDY CLAY >40 >40 5.78 
65.S 81. 3 4 . 70 *SANDY CLAY to SILTY CLAY >40 >40 5 .25 
66.0 55 .l 5 .17 •SANDY CLAY to SILTY CLAY >40 >40 3.53 
66.5 72 .4 4 . 39 *SANDY CLAY to SILTY CLAY >40 >40 4 .6 9 

·I 
67.0 62 . 7 6 . 06 *SANDY CLAY to SILTY CLAY >40 >40 4 . 07 
67.5 39.3 5 . 84 *SANDY CLAY to SILTY CLAY >40 >40 2 . 51 
68.0 27 . 8 4 . 97 CLAYEY SILT to SILTY CLAY 20-25 25-40 3.48 
68.5 26.4 4. 72 CLAYEY SILT to SILTY CLAY 20-25 25-40 3 . 31 
69.0 38 . 9 5.58 *SANDY CLAY to SILTY CLAY 25-40 >40 2.51 

I 69. S 31. 8 6 . 29 *SANDY CLAY to SILTY CLAY 25-40 >40 2 . 04 
70.0 31. 5 5 . 48 *SANDY CLAY to SILTY CLAY 25-40 25·40 2.02 

I 

1, 
*INDICATES OVERCONSOLIDATEO OR CEMENTED MATERIAL 
ASSUMED TOTAL UNIT WT• 120 PCF 
ASSUMED DEPTii OF WATER TABLE • 40 . 0 FT 
Nl • OVERBURDEN NORAALIZED EQUIVALENT SPT VALUE 
Nl-F • OVERBURDEN NORMALIZED FINES-COIO'ENT ADJUSTED EQUIVALENT SPT VALUE 

• Dr• OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY 
Su• UNDRAINED SHEAR STRENGTH 
PHI• OVERBURDEN NO!U-IALIZEO EQUIVALENT FRICTION ANGLE 

I The Earth Technology ,, Corporation 
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SOUNDING CPT - 14 

DEPTH NORMALIZED FRICTION SO IL BEHAVIOR TYPE 
TIP RESISTl'.NCE RATIO 

1ft ) ( tsf ) ( \ ) 

---- ----- ----- ----- -- - --- ---------- -------------
70 . S 43.4 5 . 65 •SANDY CLAY to 

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL 
ASSUMED TOTAL UNIT WT• 120 PCF 
ASSUMED DEPTH OF WATER TABLE • 40 . 0 FT 
Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE 

SILTY CLAY 

Nl 

>4 0 

Nl-F • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQUIVALENT SPT VALUE 
Or • OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY 
Su • UNDRAINED SHEAR STRENGTH 
PHI • OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE 

tU - F 

>4 0 

PAGE 4 o f 4 

Or Su PHI 

( \ ) ( t s f ) (Degrees) 
---- ---· -

2 . 85 
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Topham St. 

Projec1 No,: 93.4955 

E ~ &rtn r.c1111o1~ San Fernando Valley Segment 
Corpontloo Metro Red Line 

Location of CPT -14 

11-,, Figure A-,o 1 
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GEOTECHNICAL LABORATORY TEST RESULTS 
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LABO RA TORY TESTING 

GENERAL 

The results of laboratory testing performed in conjunction with this project accompany this 
appendix. The following laboratory tests were performed on representative samples in 
accordance with the latest applicable American Society for Testing Materials (ASTM) and 
California Department of Transportation (Caltrans) standards. Laboratory test results are 
summarized in Tables 3-4 and 5-1. 

CLASSIFICATION 

Soils were classified in accordance with ASTM Test Methods D2487-90 and D2488-90. The 
soil classification is presented in the test data and boring logs. 

MOISTURE AND IN PLACE DENSITY 

The field moisture content and in place dry density determinations were performed on relatively 
undisturbed California Drive samples obtained from test borings. The moisture content was 
obtained in accordance with ASTM Test Method D2216. The in place dry density was 
computed using the net weight of the entire (ring) sample. The results of these tests are 
presented in the boring logs. 

PARTICLE SIZE ANALYSIS 

Grain size distribution of soil samples were obtained in accordance with ASTM Test Method 
D422. Laboratory test results for the grain size analysis are summarized in Table B-1. Figures 
B-1 through B-28 present the grain size distribution curves. 

FINES CONTENT ANALYSIS 

Fines content (percent passing #200 sieve) of soil samples were obtained in accordance with 
ASTM Test Method D1140. Laboratory test results for the fines content analysis are 
summarized in Table B-1. 

ATTERBERG LIMITS 

Tests for Atterberg Limits (Liquid Limit and Plasticity Index) were performed according to 
ASTM Tests Method D4318. Laboratory test results for the Atterberg Limits are summarized 
in Table B-2. These results are also presented, along with grain size distribution curves, in 
Figures B-1, B-4, B-5, B-7, B-8, B-9, B-16, B-18 and B-22. 
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SPECIFIC GRAVITY 

Specific gravity tests were performed on fine-grained (passing #4 sieve) soil samples in 
accordance with ASTM Test Method D854. 

DIRECT SHEAR TESTS 

Direct shear tests were performed on selected relatively undisturbed soil samples which were 
saturated under surcharge equal to the applied normal force during testing. The apparatus used 
is in conformance with the requirements outlined in ASTM Test Method D3080. The test 
specimens, 2.4 inches in diameter and 1 inch in height, were subjected to shear along a plane 
mid-height after allowing time for pore pressure dissipation prior to application of shearing 
force . 

The samples were tested under normal loads 3, 6 and 12 ksf, respectively, a different specimen 
being used for each normal load. During the drained direct shear tests, the samples were 
sheared at a constant rate of strain of 0.013 inches per minute. During the undrained direct 
shear tests, the samples were sheared at a constant rate of 0.06 inches per minute. Shearing of 
the specimens were continued until the shear stress became essentially constant or until a 
deformation of approximately 10% of original diameter had been reached. Laboratory test 
results for the direct shear tests are summarized in Table B-3 and graphically presented in 
Figures B-29 through B-39. 

CONSOLIDATION AND COLLAPSE TESTS 

Consolidation tests were preformed on selected relatively undisturbed soil samples in accordance 
with procedures outlined in ASTM Test Method D2435. The samples were placed in a 
consolidorneter and loads were applied incrementally in geometric progression. The samples 
(2.4 inches in diameter and 1 inch in height) were permitted to consolidate under each load 
increment until the slope of the characteristic linear secondary compression portion of the 
thickness versus log of time plot was apparent. 

The percent consolidation for each load cycle was recorded as the ratio of the amount of vertical 
compression to the original I-inch height. Hydroconsolidation (collapse) and/or expansion 
characteristics were also evaluated by monitoring the change in volume with the addition of 
water while specimen was confined under a constant normal stress close to the in-situ vertical 
stress. The consolidation test results are graphically presented in Figures B-40, B-41, B-42 
and B-43. 

SULFATE CONTENT pH, CHLORIDE CONTENT 

The concentration of water soluble sulfate ions of selected soil samples were determined in 
accordance with the Caltrans Method No. 417-B. Soil pH values were determined in accordance 
with USEP A Method 9045. Chloride content was determined in accordance with Cal trans 
Method No 422. The results of soluble sulfate content, pH and chloride content tests are 
presented in Table B-4. 
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TABLE 8-1 . RESULTS OF GRAIN SIZE AND FINES CONTENT TESTS 
(PAGE 1 OF 3) 

Alignment Boring Sample Depth uses Geological Grain Size Distribution 
Segment No. No. Symbol Unit 

Gravel Sand Fines 
Content Content Content' 

(feet) (%) (%) (%) 

Western LPE-1 D-3 15.0 CL Qal 0 47 53 

Tunnel S-6 30.0 SP-SM 9.9 

Segment D-7 32.0 GP-GM 8.1 

S-8 35.0 SM 23 59 18 

D-9 40.0 SM 30.1 

D-11 45.0 CL 60.7 

D-13 55.0 SM Tm 21 .5 

LPE-2 D-3 15.0 CL Qal 63.1 

S-4 20.0 SC 51 .7 

S-6 30.0 CL 87.7 

D-7 35.0 SC 43.4 

S-8 40.0 SM 23 57 20 

0-9 45.0 CL 0 39 61 

LPE-3 0-3 15.0 CL Oaf 0 18 82 

0-5 25.0 CL 0 18 82 

S-6 30.0 CL 67.7 

D-9 40.0 CL 0 42 58 

D-11 50.0 CL 73.2 

LPE-4 S-6 30.0 CL Qal 69.3 

S-8 40.0 CL 59.3 

S-10 46.0 CL 0 35 65 

0-11 50.0 ML 55.5 

S-12 53.5 CL 63.8 

LPE- 5 D-5 25.5 CL Qal 0 32 68 

0-7 35.0 CL 55.0 

0-9 45.0 CH Tm 84.9 

0-11 51.0 CH 0 6 94 

LPE-6 0-3 15.0 CL Qal 66.3 

S-6 28.0 CL 0 49 51 

0-7 33.0 SP/SM 12.2 

S-8 36.0 SM 14.1 

0-9 39.3 SC 39.1 
D-11 45.0 CL 61 .7 

0-14 52.5 SC 43.9 

0-16 60.3 SM 24.4 
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TABLE 8-1. RESULTS OF GRAIN SIZE AND FINES CONTENT TESTS 
(PAGE 2 OF 3) 

Alignment Boring Sample Depth uses Geological Grain Size Distribution 
Segment No. No. Symbol Unit 

Gravel Sand Fines 
Content Content Content' 

(feet) (%) (%) (%) 

Western LPE-7 D-3 15.0 CL Qal 0 18 82 

Tunnel S-6 30.0 SC 28.6 

Segment D-7 35.0 GC 20.2 

S-8 40.0 SC 10 59 31 

D-9 45.0 CL 54.0 

S-10 50.0 SM 20.5 

Central LPE-8 S-6/S-7 30.0 SM Oal 0 75 25 

Above S-10 40.5 ML 51 .3 

Ground D-11 45.0 SM 45.7 

Segment LPE-9 D-3 15.0 CL Qal 68.6 

D-5 25.0 SC/SM 17.4 

S-6 30.0 SM 2 50 48 

D-7 35.0 SP/SW 2.8 
I 

S-8 40.0 SP/SW 10.6 

LPE-10 D-3 15.0 CL Qal 70.3 

D-5 25.0 CL 0 34 66 

S-8 40.0 SM 36.1 

D-9 45.0 SM 2 61 37 

LPE-11 D-5 I 25.0 CL Qal 0 46 54 

D-7 35.0 CL-ML 56.7 

S-10 50.0 SP-SM 11 81 8 

D-13 65.0 SM 15.0 

Eastern LPE-12 D-5 25.5 ML Oal 62.8 

Tunnel S-6 28.2 SM 11 74 15 

Segment D-7 33.0 SM/SC 42.1 

S-8 38.0 ML 0 26 74 

D- 9 43.0 SM/SC 38.1 

S-10 47.0 SM/SC 38.1 

D-11 50.0 ML 0 31 69 

LPE-13 S-2 10.0 SP-SM Qal 6 88 6 

S-4 20.0 ML 58.2 

D-5 25.3 SM 3 72 25 

S-6 30.0 ML 54 .5 

D-7 34.0 CL 69.1 

S-8 39.0 ML 0 36 64 
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TABLE 8-1. RESULTS OF GRAIN SIZE AND FINES CONTENT TESTS 
(PAGE 3 OF 3) 

Alignment 
Segment 

Eastern 

Tunnel 

Segment 

Boring Sample Depth uses Geological Grain Size Distribution 
No. No. Symbol Unit 

Gravel Sand Fines 
Content Content Content' 

(feet) (%) (%) (%) 

LPE-13 D-9 42.0 CL Qal 0 37 63 

D-11 47.1 ML 62.7 

LPE-14 D-3 15.0 SM Qal 48.6 

S-4 20.0 SP-SM 6.7 

D-5 25.0 SP/GP 20 75 5 

S-6 30.0 SM 38.5 

D-7 35.0 SM 36.0 

S-8 40.0 SP-SM 8.0 

D-9 45.0 SP 4.3 

S-10 50.0 SP-SM 31 62 7 

D-11 55.0 SP-SM 6.3 

S-12 60.0 SP 8.0 

1) Sample is analyzed only for fines content ( percent passing through #200 Sieve), wherever 

gravel and sand contents are not indicated 
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TABLE B-2. RESULTS OF ATTERBERG LIMITS TESTS 

Alignment Boring Sample Depth uses Geobgical Atterberg Limits 

Segment No. No. Symbol Unit 

Liquid Plasticity 

Limit Index 

{feet) (%) (%) 

Western LPE-1 0-3 15.0 CL Qal 32 14 

Tunnel LPE-2 0-9 45.0 CL Qal 36 16 

Segment LPE-3 D-3 15.0 CH Qal 52 28 

0-9 40.0 CL 28 9 

LPE-4 S-6 30.0 CL Qal 36 18 

S-10 46.0 CL 34 17 

LPE-5 0-3 15.0 CL Qal 49 28 

0-5 25.5 CL 38 19 

0-9 45.0 CH Tm 50 27 

LPE-6 0-11 45.0 CL Qal 32 15 

LPE-7 0-5 25.0 CL Qal 43 26 

Central LPE-8 0-13 55.0 CL Qal 48 22 

Above LPE-9 0-3 15.0 CL Qal 32 15 

Ground S-12 60.0 CL 31 13 

Segment LPE-10 0-5 25.0 CL Qal 31 16 

0-11 55.0 CL-ML 27 5 

LPE-11 0-5 25.0 CL Qal 28 13 

0-7 35.0 CL-ML 23 6 

Eastern LPE-12 0-11 50.0 ML Qal 30 7 

Tunnel LPE-13 0-5 25.3 SM Qal NP, 

Segment S-8 39.0 MUSM NP 

1) NP = Non - plastic 
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TABLE B-3. RESULTS OF DIRECT SHEAR TESTS 

Boring Sample Depth uses Geological Direct Shear Peak Strength 

No. No. Symbol Unit 

Friction Cohesion 

Angle Intercept 

(feet) (Degrees) (psf) 

LPE-1 D-3 15.0 CL Oal 26 600 

LPE-3 D-5 25.0 CL Oal 26 900 

LPE-5 D-5 25.5 CL Oal 24 2000 

LPE-5 0-11 51 .0 CH Tm 20 2000 

LPE-7 0-3 15.0 CL Oal 23 600 

LPE-9 0-3 15.0 CL Oal 18 1000 

LPE-10 D-5 25.0 CL Oal 25 500 

0-9 45.0 SM 26 600 

D-11 55.0 CL-ML 30 600 

LPE-11 D-5 25.0 CL Oat 28 600 

LPE-13 0-9 42.0 CL Oat 24 1200 
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TABLE 8-4. RES UL TS OF CORROSIVITY TESTS 

Boring Sample Depth uses Geological Corrosivity 

No. No. Symbol Unit 

pH Chloride Sulphate 

Content Content 

{feet) (ppm) (ppm) 

LPE-1 D-5 25.2 CL Oal 7.15 95 108 

LPE-2 D-9 45.0 CL Oal 7.15 109 45 

LPE-3 D-3 15.0 CL Oal 6.96 263 187 

LPE-4 S-8 40.0 CL Oal 7.28 505 77 

LPE-5 D-9 45.0 CH Tm 6.97 259 42 

LPE-6 D-9 39.3 SC Oal 6.90 215 217 

LPE-7 D-3 15.0 CL Oal 7.23 338 144 

LPE-8 D-3 15.0 CL Qal 6.96 92 76 

LPE-9 S-2 10.0 CL Oal 7.35 394 110 

LPE-10 D- 3 15.0 CL Oal 6.82 232 69 

LPE-11 D-7 35.0 CL-ML Oal 7.13 217 129 

LPE-12 D-9 43.0 SM/SC Oal 7.04 212 271 

LPE-13 D-5 25.3 SM Oal 6.85 198 213 

LPE-14 D-7 35.0 SM Qal 7.32 343 96 
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lc.ceesi:: I 
SAND 

I I C.QflBSI:: I Elt:ll:: l:ll::Cll!.!l:l I E:Ct:ll:: 
SILT OR CLAY 

u. s. STANDARD SIEVE OPENING u.s. STANDARD SIEVE NUMBER HYDROMETER 

3" 1-i./2"3/4" 3 / 8" •4 •!.8 •2e •ie •~e•1ee •2ee 
188 ~ 

'~~~ 
98 1 

88 \ 

\ 78 1 

\ 68 

\ 
I~ 

58 

' ~~ 
48 ~ 

'~ 
~ , _ 

38 

" ~ 28 -

10 

8 
75 18 1 0.1 0. 81 8,881 

GRAIN SIZE IN MILLIMETER 

-

BORING SAMPLE DEPTH SAMPLE SOIL LIQUID PLASTI-
SYMBOL CITY NO. NO . (FT) TYPE TYPE LIMIT INDEX 

D LPE-5 0-11 51-62 Ring CH 

- PRO.JECT NAME: = The ~•rth Technalag~ METRO RAIL SF VALLEY Car-par-•t.icn 

GRAIN SIZE 
DISTRIBUTION CURVE 

1 A/"'~ l="T r.1 I CIC B-10 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' I 
' I 
I 

I 
I 

I-
:I: 
Cl ... 
UJ 
3 

>-m 
a: 
UJ 
z 
H 
LL 

I-
z 
UJ 
() 
a: 
UJ 
ll. 

I GRAVEL 

l1:;caes1;: I 
SAND 

I I 1:;caes1;; I Eit:11:: tli;;OIUtl I Eit::IE 
SILT OR CLAY 

U. S. STANDARD SIEVE OPENING u. s. STANDARD SIEVE NUMBER HYDROMETER 

3" 1-i / 2"3/ 4" 3 / 8" #4 # !._0 #20 #40 #60#100 #208 
180 

~ r-,, 

90 ~ , 

80 ~ 

' 78 

\ 
60 

68 
t 

40 

30 

20 

10 

0 
7 5 10 1 0 . 1 e . 01 0.001 

GRAIN SIZE IN MILLIMETER 

-

BORING SAMPLE DEPTH SAMPLE SOIL LIQUID PLASTI-
SYMBOL CITY NO. NO. <FT> TYPE TYPE LIMIT INDEX 

D LPE-6 S-6 28.0 Bag CL 

- PRO.JECT NAME: 
:!!f: The Earth T■chnolog~ METRO RAIL Corporation SAN FERNANDO VALLEY 

GRAIN SIZE 
DISTRIBUTION CURVE 

1 R / Q'.1 l=T"'' IOC A. II 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
11 

I 

I-
J: 
0 
M 
w 
3 

>-
ID 

0:: 
w z 
M 
IL 

I-
z w 
0 
0:: w 
Q. 

I GRAVEL 
IQQaesi;; I 

SAND 

I I QQ0eSE I El~!; tlECllUtl I El~!; SILT OR CLAY 

u.s. STANDARD SIEVE OPENING u. s. STANDARD SIEVE NUMBER HYDROMETER 

3" 1-i / 2"3/ 4 " 3 / 8" 1'4 1',!_,0 #28 #48 1'681'108 #200 
180 

~ 

'-'" 

i\ 
98 

88 

'78 

60 

60 

40 

30 

20 

10 

0 
'76 18 1 8.1 0.01 0 . 001 

GRAIN SIZE IN MILLIMETER 

-

BORING SAMPLE DEPTH SAMPLE SOIL LIQUID PLASTI-
SYMBOL CITY NO . NO. (FT> TYPE TYPE LIMIT INDEX 

D LPE-7 0-3 16. 8 Rinlil CL 

- PROJECT NAME: 
:t:f: Th■ Earth T■chnololil~ ~ETRO RAIL SF VALLEY Corporation 

GRAIN SIZE 
DISTRIBUTION CURVE 

' .. ., .. .,. C'Tr.>I ,..,.,. R-111 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I-
l: 
CJ ... 
UJ 
3 

>-
ID 

Q: 
UJ 
z ... 
IL 

I-
z 
UJ 
0 
Q: 
UJ 
ll. 

I 
GRAVEL 

li:;oeesE I 
SANO 

I I i:;oeesE I El:t::IE tlECI!.!tl I Eit:lE 
SI LT OR CLAY 

U. S . STANDARD SIEVE OPENING u. s. STANDARD SIEVE NUMBER HYDROMETER 

3" 1-1. / 2"3~4" 3 / 8" #4 #18 #28 # 4 8 #68#188 w200 
100 ~"' ~~ 

98 
",-.. ..... 

~ 
I) ~ 

80 

" 7 8 
~, 

~~ 
\ 68 

68 \ 
\ 

40 

\ 
30 

'{ 

20 

18 

8 
75 18 1 0.1 0. 81 0. 001 

GRAIN S IZE IN MILLIMETER 

-

BORING SAMPLE DEPTH SAMPLE SOIL LIQUID PLASTI-
SYMBOL CITY NO. NO. CFT) TYPE TYPE LIMIT INDEX 

D LPE-7 s-e 40,0 Bag SC 

- PROJECT NAME: = The Earth T■chnolog~ METRO RAIL Corporation SAN FERNANDO VALLEY 

GRAIN SIZE 
DISTRIBUTION CURVE 

1A / 93 S:, T r-1 ,..,., R-~ 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
11 
I 

I-

a 
1-4 
w 
3 

>-m 
a:: w 
z 
1-4 
IL 

I-
z w 
u 
a:: 
w 
Q. 

I 
GRAVEL 

l!;;Qf!B~I; I 
SAND 

I I QQBB~E I Elt:11; tlEC21!..!tl I Elt:IE 
SILT OR CLAY 

U.S . STANDARD SIEVE OPENING u. s. STANDARD SIEVE NUMBER HYDROMETER 

3" 1~/ 2"3/ 4" 3/8" -~ #10 #20 #40 #60#100 #200 
100 f--' = i--, 

90 
\ 

80 
\ 
\ 

79 

' 69 

\ 
69 

\ 
40 

' 30 

29 

10 

9 
76 10 1 8.1 9 . 91 0 . 001 

GRAIN SIZE IN MILLIMETER 

-

BORIHG SAMPLE DEPTH SAMPLE SOIL LIQUID PLASTI-
SYMBOL CITY NO . NO. <FT> TYPE TYPE LIMIT INDEX 

D LPE-8 S-6/ S - '7 a0 . e B■g SH 

- PRO.JECT NAME ! = The Earth Technalag~ METRO RAIL SF VALLEY 
Corpar■tion 

GRAIN SIZE 
DISTRIBUTION CURVE 

t " J ,,. .... FIG I I CIC A-~ 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

11 

I 

I-:r 
c:, 
H 
w 
::3 

>-m 
a: 
w 
z 
H 
IL 

I-
z 
w 
CJ a: 
w a. 

I lcoeesi:: I I 
GRAVEL SAND 

I coeesi:: I El~!: t:11:Cll!.!t:! I El~!: SILT OR CLAY 

u.s. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 

3" 1-i./ 2"3,:'._,4" 3 /8" #4 1H0 # 20 #40 #60#100 #200 
100 ,... 

I",-
I"' ;:,, r--

"-1 
~ 90 ~, 

r\~ 
80 

" 
'70 ~ 

60 I\ 
' 

60 
r 

40 

30 

20 

10 

0 
'76 10 1 0.1 0 . 01 0.001 

GRAIN SIZE IN MILLIMETER 

BORING SAMPLE DEPTH SAMPLE SOIL LIQUID PLASTI-SYMBOL CITY NO. NO. ( FT) TYPE TYPE LI MIT INDEX 

□ LPE-9 S-6 30 , 0 Bag SC 

- PRO.JECT NAME: = Th■ Earth T■chnolog~ METRO RAn...· Corporation 
SAN FERNANDO VALLEY 

GRAIN SIZE 
DISTRIBUTION CURVE 

1 Ill ,1Q~ FTnl n:u:: 8-15 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I-
:c: 
CJ 
t-4 
Ill 
:3 

>-m 
a: 
Ill 
z 
t-4 
IL 

I-
z 
Ill 
0 a: 
Ill 
Q. 

li:;Qeesi;; I I 
GRAVEL SANO 

I I i:;QeBSI; I Elt:ll; tll;l:lI!.!tl I Ell::ll:: 
SILT OR CLAY 

u. s. STANDARD SIEVE OPENING u. s . STANDARD SIEVE NUMBER HYDROMETER 

3" 1-i/ 2 "3 / 4" 3/8" #4 #10 #20 #40 #60#100 #280 
188 

~ =~ 
l'r-, 
~ r"-. 98 

~ 
80 

\ 

\ 
78 

~ 
68 

' 
60 \ 

-

40 \ 
I\ 

' 30 
13, 

~"" l!l- .,. 
20 ,,-... 

~ 

10 

8 
76 18 1 0 . 1 0.01 0 .801 

GRAIN SIZE IN MILLIMETER 

-

BORING SAMPLE DEPTH SAMPLE SOIL LIQUID PLASTI-
SYMBOL CITY NO, NO. CFT> TYPE TYPE LIMIT INDEX 

D LPE-10 0-6 26.0 Ring CL 31. 16 

- PRO.JECT NAME: ::= Th■ Earth T■chnalagw ~ETRO RAIL SF VALLEY Carparation 

. 

GRAIN SIZE 
DISTRIBUTION CURVE 

1 A .,a~ "'yr,11cs:, B-~ 



I 
I 
I 
I 
I 
I 
I 
I 
I 

JI 
I 

I 

I-
:r 
CJ 
M 
w 
3 

>-
ID 

IX 
w 
z 
M 
11. 

I-
z 
w 
0 
IX 
w 
Q. 

lcceesEI I GRAVEL SANO 

I I CQ0BSE I Elt:lE l:lEQI!.!l:l I Elt:ll; SILT OR CLAY 

u.s. STANDARD SIEVE OPENING u.s. STANDARD SIEVE NUMBER HYDROMETER 

3" 1-i./2"3~4" 3 / 8" .4 •10 •20 •40 •s0•100 •2ee 
188 - -P" r---, r---, 

~ 
98 

""',-.. ~, 
e0 ,, 
'78 

\ 68 

\ 68 

' 
48 

38 

28 

18 

8 
'76 18 1 0.1 0. 01 0.001 

GRAIN SIZE IN MILLIMETER 

-

BORING SAMPLE DEPTH SAMPLE SOIL LIQUID PLASTI-
SYMBOL CITY NO. NO, (FT) TYPE TYPE LIMIT INDEX 

D LPE-10 0-9 46,8 Ring SM 

- PRO.JECT NO : 92-4995-= The Earth Technolog~ Metro Rail Corporation San Fernando Vall•~ 

181 

GRAIN SIZE 
DISTRIBUTION CURUE 

1 A / Q'."'I """'"' ,,.~ ILl7 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

.... 
r 
CJ 
1-1 
w 
3 

► 
ID 

a: 
w 
z 
1-1 
IL 

.... 
z 
w u 
a: 
w 
11. 

I lc1:1ees1; I I 
GRAVEL SAND 

I c1:1ee~1; I EI~!; tll;QIUtl I EI~!; 
SILT OR CLAY 

u. s . STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER 

3" 1-i/ 2 "3 / 4 " 3 / 8" #4 #18 #28 #48 #68#188 #288 
188 ~ 

~ -r-,i 
~ ~s 

98 ~ 

" 
e0 

~, 
~ 

78 ' 

60 \ 
\. 

150 

48 

38 

28 

l. e 

8 
715 18 1 e . 1 0 . 01 0 . 001 

GRAIN SIZE IN MILLIMETER 

-

BORING SAMPLE DEPTH SAMPLE SOIL LIQUID PLASTI-SYMBOL CITY NO . NO. <FT> TYPE TYPE LIMIT INDEX 

D LPE-11 0-6 215-26 Ring CL 28 13 

- PRO.JECT NAME: If!: Th• Earth Tachnclcg~ METRO RAIL SF VALLEY Ccrpcr•t.icn 

GRAIN SIZE 
DISTRIBUTION CURVE 

lB / !"13 l='T"'' IC>C B-1• 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I-
:c 
C, 
H 
w 
:::3 

>-
Ill 

a: 
w 
z 
H 
ll. 

I-
z 
w 
(J 
a: 
w 
11. 

I GRAVEL 

li::;1:1aBsE I 
SAND 

I I i::;1:1ee sE I Elt::lE tlEC!ll.!tl I Elt::lE 
SILT OR CLAY 

U. S. STANDARD SIEVE OPENI NG u.s. STANDARD SIEVE NUMBER HYDROMETER 

3" 1-i/2 "3~4 " 3 / 8 " #4 #18 #28 #48 •s0•100 •2e0 
188 

~ ............ 
~~ 

I'" 
98 

~ 
[' 
~ 

88 

\ 
78 

' 
I\ 

68 

' 
' 58 

) 
\ 48 

\ 
38 

28 

18 \ 
"~" 

8 
75 18 1 0 . 1 0 . 01 0. 001 

GRAIN SIZE IN MILLIMETER 

-

BORING SAMPLE DEPTH SAMPLE SOIL LIQUI D PLASTI-
SYMBOL CITY NO. NO . ( FT) TYPE TYPE LIMIT INDEX 

D LPE-11 S-18 s0.0 B•g SP-SM 

- PRO.JECT NAME : = Th■ E•rth T■chn0!0g~ METRO RAIL Corpcr•ticn SAN FERNANDO VALLEY 

GRAIN SIZE 
DISTRIBUTION CURVE 

1 .. / C-, FTr.l toe A. lq 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 

I-:r 
CJ 
1-1 
111 
3 

► 
al 

It: 
w 
z 
1-1 
IL 

I-
z 
111 
CJ 
It: 
111 
Q. 

I GRAVEL 

lcoeRsE ! 

SAND 

I I COARSE I FINE I FINE 
SILT OR CLAY 

MEDIUM 
u.s. STANDARD SIEVE OPENING u.s. STANDARD SIEVE NUMBER HYDROMETER 

3" 1-i./ 2"3~4" 3 / 8" .4 u0 •20 •40 #68#100 •200 
188 

f\ 
98 

I'\ I'\ 

88 
I'\ SI 

\ 
\ 78 

\ 
68 

\~ 
58 

I'\ 

' 48 ' r 
\ 

38 \. 

~ 
~ 28 "~ t-i.-

18 

8 
75 18 1 0.1 e. 01 8.881 

GRAIN SIZE IN MILLIMETER 

. 

BORING SAMPLE DEPTH SAMPLE SOIL LIQUID PLASTI-
SYMBOL CITY NO. NO. CFT> TYPE TYPE LIMIT INDEX 

□ LPE-12 S-6 28.2 Ba.;i CL 

- PRO.JECT NAME: = Th• Earth T■chnolog~ METRO RAIL Corporation 
SAN FERNANDO VALLEY 

GRAIN SIZE 
DISTRIBUTION CURVE 

11! / Q:'1 ~,..-,, •-- R-?n 



I 
I 
I 
I 
I 
I­
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I-
I: 
0 
M 
IIJ 
3 

>-
ID 

a:: 
IIJ 
z 
M 
II-

I-
z 
IIJ 
u a: 
IIJ 
11. 

I 
GRAVEL 

lcoeesEI 
SAND I I COARSE I MEDIUM I SILT OR CLAY FINE FINE 

u. s. STANOARO SIEVE OPENING u. s. STANDARD SIEVE NUMBER HYDROMETER 

3" 1~/ 2"3/4" 3/8" .4 •Le •2e •4e •se•1ee •2ee 
188 - ~"' ,..~ 

~ r--... 
~ 98 

" 

ee " ~ ~ 
'78 

' 
60 \ 

\J 
58 

\ 
\ 40 

\ 38 

20 

\ 

10 
'ls 

t' 

~ 
e 
'75 18 1 0,1 e. 81 0.e01 

GRAIN SIZE IN MILLIMETER 

-

BORING SAMPLE DEPTH SAMPLE SOIL LIQUID PLASTI-SYMBOL CITY NO. NO, (FT) TYPE TYPE LIMIT INDEX 

D LPE-12 S-8 3e.e Bag ML 

- PRO.JECT NAME: = Th• Earth T•chnglgg~ METRO RAIL Carparatian San F•rnanda Vall•~ 

GRAIN SIZE 
DISTRIBUTION CURUE 

1 "/q'.'1 C:Tr.t• ,..,., A.?I 



I 
I 
I 
I 
I 
I 
I 
11 
II 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I-
::c 
c::, 
H 
UJ 
::3 

>-m 
a: 
UJ 
z 
H 
IL 

I-
z 
UJ 
0 
a: 
UJ 
Q. 

I GRAVEL 

lcoae~r; I 
SANO 

I I coee~r; I tll;ClIL!t:l I SILT OR CLAY EI~!; EI~!; 
u.s. STANDARD SIEVE OPENING u.s. STANDARD SIEVE NUMBER HYDROMETER 

3" 1-i/ 2"3/ 4" 3 / 8 " ~ #10 #20 #40 #60#100 #200 
100 

~ 

·~~ 
~ .. "" ... ~ ... 

90 

~ 

80 ~ 
\ 

70 

" 

60 

60 

40 

38 

20 

10 

0 
76 18 1 0.1 0 . 01 0 . 001 

GRAIN SIZE IN MILLIMETER 

-

BORING SAMPLE DEPTH SAMPLE SOIL LIQUID PLASTI-
SYMBOL CITY NO, NO. ( FT> TYPE TYPE LIMIT I NDEX 

D LPE-12 0-11 60-61 Ri ng ML 30 7 

- PROJECT NAME: = Th■ Earth T■chnolog1,1 METRO RAIL SF VALLEY Corporation 

GRAIN SIZE 
DISTRIBUTION CURVE 

1e .,a~ FTt:ll res= 8-22 



I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
II 
I 

I 
I 
I 

... 
:r 
Cl 
M 
Ill 
3 

>-
ID 

Q: 
Ill z 
M 
LL 

... 
z 
UJ 
CJ 
Q: 
UJ 
Q. 

I 
GRAVEL 

lcceese: I 
SAND 

I I cceese: I El~I:: 1:11::Cll!.!tl I EI~e; 
SILT OR CLAY 

u.s. STANDARD SIEVE OPENING u. s . STANDARD SIEVE NUMBER HYDROMETER 

3" 1 -1. / 2"3.(_,4" 3 / 8" #4 #18 #28 #48 #68#188 #288 
188 

~ -s. ...... 
' 98 
~ 

\ 88 

' 
78 

68 

' 
68 \ 

\ 48 
ll 

38 \ 
' 

28 \. 

" 18 '1 
........ ~ 

"' 
8 
75 18 1 0.1 8 . 81 0 . 001 

GRAIN SIZE IN MILLIMETER 

-

BORING SAMPLE DEPTH SAMPLE SOIL LIQUID PLASTI-
SYMBOL CITY NO. NO. ( FT> TYPE TYPE LIMIT INDEX 

D LPE-13 S-2 10 . 0 Bag SP-SM 

- PRO.JECT NAME : = Th■ E•rth T■chnclcgw METRO RAIL 
Ccr-poraticn SAN FERNANDO VALLEY 

GRAIN SIZE 
DISTRIBUTION CURVE 

I A /!'l:'1 FTt-:1 1 ICJO: R. '> ... 



I 
I 
I 
I 
I 
I 
I 
I 
1. 
I 
I 
I 

-
I 

I 
I 
I. 
I 

~ 
I: 
C, 
H 
w 
3 

>-m 
Q: 
w z 
H 
LL 

~ z 
w 
u 
Q: 
w 
a. 

I 
GRAVEL 

lcaeesE I 
SANO 

I I COARSE I FINE MEDIUM I SILT OR CLAY FINE 
U.S. STANDARD SIEVE OPENING u. s. STANDARD SIEVE NUMBER HYDROMETER 

3" 1-1./ 2"3/ 4 " 3~8" #4 #10 #20 #40 #60#100 #200 
100 

""'i-. 
~ 
~ 

90 !\. 

'"' 
e0 

\ 
~ 

' 70 ' 
' \ 

60 

\ 
\_ 

50 

' I\ 40 

\ 30 
\ 
~ ir 

20 

10 

0 
75 10 1 0.1 0.01 e.001 

GRAIN SIZE IN MILLIMETER 

-

BORING SAMPLE DEPTH SAMPLE SOIL LIQUID PLASTI-
SYMBOL CITY NO. NO . <FT > TYPE TYPE LIMIT INDEX 

D LPE-13 0-6 125.3-26.:: Ring SH 

- PRO.JECT NAME: = Th• Earth T■chnologw METRO RAIL Corporation SAN FERNANDO VALLEY 

GRAIN SIZE 
DISTRIBUTION CURVE 

'" .,o-. ~T~• ·-- A ..... 



:1 
I 
I 
I 
I 
I 

I 

I 
I 
I 
I 
.I 
I 

I 
11 
I 
I 
I 

I-
J: 
0 
1-4 
w 
3 

>-
ID 

a: 
w z 
1-4 
IL 

I-z 
w 
0 a: 
w 
Q. 

I I 
GRAVEL 

li-ceesE I 
SANO 

I QQ08SE I EI~E tlEC2I!.!tl I EI~E SILT OR CLAY 

u.s. STANDARD SIEVE OPENING u.s . STANDARD SIEVE NUMBER HYDROMETER 

3 " 1-i./ 2"3/ 4" 3 / 8 11 #4 
100 

• ~0 #29 #49 #60#100 #280 

,-"I:: ..... 
~ 

90 

ee \ 
\ 

70 

60 

' 60 

\ 
40 

\ 
30 ~ 

) 

20 '\ 
' 19 11,_ 

•r ISl 
~ ..._ 

0 r-,El 
76 10 1 0.1 9.81 0.0u 

GRAIN SIZE IN MILLIMETER 

-

BORING SAMPLE DEPTH SAMPLE SOIL LIQUID PLASTI-SYMBOL CITY NO . NO. ( FT) TYPE TYPE LIMIT INDEX 

D LPE-13 s-e 39. 0 Bag ML 

- PRO.JECT NAME: =: Th• Earth T■chnclogw ~ETRO RAIL SF VALLEY Corporat ion 

GRAIN SIZE 
DISTRIBUTION CURVE 

.1 e ,-Q~ F"T~IIC>C 8-~ 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 

I-
I: 
C, 
1-4 
w 
3 

>-
ID 

a: 
w z 
1-4 
II.. 

I-z 
w 
(.) 
a: 
w 
Q. 

I lcceesi;; I 
GRAVEL SANO 

I J ccees1; I E:C~E; tlE;Cl:CUt::I I E:C~E; 
SILT OR CLAY 

u.s. STANDARD SIEVE OPENING u.s. STANDARD SIEVE NUMBER HYDROMETER 

3" 1-i/2"3/4" 3/8" ~ #10 #20 #40 #60#100 #280 
100 - '~~ ~, 

I', ')I;; 
90 ..... ·-

\ 
80 

\ 
70 

' 
't 

60 

60 

-

r 
40 

30 

! 

20 

10 

0 
75 10 1 0 . 1 0 . 01 0.001 

GRAIN SIZE IN MILLIMETER 

BORING SAMPLE DEPTH SAMPLE SOIL LIQUID PLASTI-
SYMBOL CI TY NO. NO, (FT> TYPE TYPE LIMIT INDEX --

D LPE-13 0-9 42·· 43 Ring CL 

- PRO.JECT NAME: = The Earth Technologw METRO RAIL 
Corporation SAN FERNANDO VALLEY 

GRAIN SIZE 
DISTRIBUTION CURVE 

1 "' , ....... IC'T " ' ,.,.,, Q_-,,: 



I 
I 

' I 
' I 
I 
I 
I 

,, 

I 
I 

:1 

I-
J: c:, 
M 
UJ 
:::3 

>-
Ill 

a: 
UJ 
z 
M 
u.. 
... 
z 
UJ 
CJ 
a: 
UJ 
Q. 

I 
GRAVEL 

lcoeesEI 
SANO 

I I COARSE I FINE I FINE SILT OR CLAY MEDIUM 
u.s. STANDARD SIEVE OPENING u. s. STANDARD SIEVE NUMBER HYDROMETER 

3" 11,,12"3/4" 3/8" .4 •10 •20 •40 •60•100 •200 
1ee 

f\ 
98 \ 

\_ 
- I'!",_ 

80 
I"" 

['\ 

f\ 78 

\ 
68 

\ 
50 

48 ' 
' 30 \ 

~ 

\ 
28 

\ 
l, 0 

'~"' ~ 
8 
75 18 1 8,1 8 , 81 0 .881 

GRAIN SIZE IN MILLIMETER 
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APPENDIX C 

CHEMICAL LABORATORY TEST RESULTS 

102993.RPT/ 93-4955-04 
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The laboratory test results pertaining to chemical analyses of groundwater samples collected 
from piezometers LPE-1 and LPE-7 are presented in this appendix. Two groundwater samples 
were transported to Pace Incorporated of Huntington Beach, California for a limited 
characterization of potential chemical contamination. The chemical results on groundwater 
samples are summarized in Table 3-6 of Section 3.2. 

102993.RPT/ 93-4955--04 C-1 
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REPORT OF LABORATORY ANALYSIS 
THE ASS UA A.~ C[ Of OUAllTY 

November 03, 1993 

Mr . Suji Somasandararn 
Earth Technology Corporation 
13900 Alton Parkway 
Suite 120 
Irvine, CA 92718 

RE: PACE Project No . 731011.500 
Client Reference: Metro Rail (93-4955.02) 

Dear Mr. Somasandararn: 

Enclosed is the report of laboratory analyses for samples received 
October 11, 1993. 

Footnotes are given at the end of the report. 

If you have any questions concerning this report, please feel free 
to contact us . 

kZ~odK 
Eric S . Howarth 
Project Manager 

Enclosures 

5702 Bolsa Avenue 
Huntington Beach, CA 92649 
m : 114-892-2565 
FAA: 71 4-890-4032 

4n Equal Opportunity Employer 
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REPORT OF LABORATORY ANALYSIS 
T H E ASS U RAN CE O f 0U A l1 1' 

Earth Technology Corporation 
13900 Alton Parkway 
Suite 120 
Irvine, CA 92718 

Attn: Mr. Suji Somasandaram 

Client Reference: Metro Rail (93-4955.02) 

PACE Sample Number: 
Date Collected: 
Date Received: 

Parameter 

INORGANIC ANALYSIS 

INDIVIDUAL PARAMETERS 
GFAA, Arsenic 
GFAA, Date Digested 
GFAA, Selenium 
ICP Thallium 
Spectrophotometric-Total Sulfide 

ORGANIC ANALYSIS 

AROMATIC VOLATILE ORGANICS-BTEX 
Benzene 
Toluene 
Ethylbenzene 
Xylenes, Total 
a,a,a-Trifluorotoluene Surrogate Rec . 

VOLATILE ORGANICS 
Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
1,1-Dichloroethene 

Acetone 
Carbon disulfi de 
Methylene chloride 
trans-1,2-Dichloroethene 
1,1-Dichloroethane 
2-Butanone 

cis-1,2-Dichloroethene 
Chloroform 

5702 Bolsa Avenue 
Huntington Beach, CA 92649 
TEL: 714-892·2565 
FAX: 714-890-4032 

Units 

mg/L 

mg/L 
mg/L 
mg/L 

ug/L 
ug/L 
ug/L 
ug/ L 
\ 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

MDL 

0 . 0025 

0.0025 
0.2 
o.os 

0.3 
0 . 3 
0 . 3 
0.6 

10 
10 
10 
10 
10 
5 

so 
5 
5 
5 
5 
so 

5 
5 

November 03, 1993 
PACE Project Number: 731011500 

75 0173115 
10/11/93 
10/11/93 
B-1/LPE-l 
_____ METHOD DATE ANALYZED 

0.0028 

0 . 018 
ND 
ND 

0.4 
0.7 
ND 
ND 
106 

ND 
ND 
ND 
ND 
ND 
ND 

130 
ND 
ND 
ND 
ND 
26 (1) 

ND 
ND 

7060 
3005 
7740 
6010 
376.2 

8020 

8240 

10/29/ 93 
10/25/ 93 
10/29/93 
10/27/93 
10/18/93 

10/ 18/93 
10/18/93 
10/18/93 
10/ 18/93 
10/18/93 

10/ 22 / 93 
10/22/93 
10/22/93 
10/22/93 
10/ 22 / 93 
10/ 22 / 93 

10/22/93 
10/22/93 
10/22/93 
10/22/93 
10/22/93 
10/22/93 

10/22/93 
10/22/93 

An Equal Opportunity Employer 
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REPORT OF LABORATORY ANALYSIS 
THE ASSUR AN C E Of OU Al l l r 

Mr. Suji Somasandaram 
Page 2 

Client Refe rence: Metro Rai l 

PACE Sample Number: 
Date Collected : 
Date Received : 
Client Sample ID : 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Benzene 
Trichloroethane 
1 , 2-Dichloropropane 

Bromodichloromethane 
cis-1,3-Dichloropropene 
trans-1 , 3-Dichloropropene 
1,1,2-Trichloroethane 
Dibromochloromethane 
Bromoform 

4-Methyl-2-pentanone 
Toluene 
2-Hexanone 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Chlorobenzene 

Ethy lbenzene 
Styrene 
Xylenes (Total) 
1,3-Dichlorobanzane 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

(93-4955. 02 ) 

Units 

ug/ L 
ug/L 
ug/ L 
ug/ L 
ug/ L 
ug/ L 

ug/ L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/ L 
ug/ L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

1,2-Dichloroethane-d4 (Surrog. Recovery) \ 
Toluana-d8 (Surrog. Recovery) \ 
4-Bromofluorobenzene (Surrog. Recovery) \ 

SEMI-VOLATILES 
8270 Date Extracted 
n-Nitrosodimathylamine 
Phenol 

5702 Bolsa Avenue 
Huntington Beach, CA 92649 
TEL: 714-892-2565 
FAX: 714-890-4032 

ug/L 
ug/L 

MDL 

5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 

so 
5 
50 
5 
5 
5 

5 

5 
5 
5 
5 
5 

10 
10 

November 03, 1993 
PACE Pr oject Number : 73101 1500 

75 0173115 
10/ 11/ 93 
10/11 / 93 
B-1/LPE-1 

ND 
ND 
ND 
ND 
ND 

ND 

ND 

ND 
ND 
ND 
ND 
ND 

ND 

ND 
ND 
ND 

6 . 5 
ND 

ND 

ND 
ND 

ND 

ND 
ND 

86 
100 
93 

ND 
ND 

METHOD DATE ANALYZED 

8240 
10/ 22 / 93 
10 /2 2/ 93 
10/ 22 / 93 
10/22 / 93 
10/ 22 / 93 
10/ 22 / 93 

10/22 / 93 
10/ 22 / 93 
10/22 / 93 
10/ 22 / 93 
10/22 / 93 
10/22 / 93 

10/ 22 / 93 
10/ 22 / 93 
10/ 22/93 
10/22/ 93 
10/22/93 
10/22/93 

10/ 22 / 93 
10/22/ 93 
10/ 22 / 93 
10/ 22 / 93 
10/ 22 / 93 
10/ 22 / 93 

10/22/93 
10/ 22 / 93 
10/ 22 / 93 

8270 
10/ 13/93 
10/27/93 
10/ 27/93 

~n Equal Oppor1unity Employer 
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TH! AS SU RAN CE Of OU < ll !Y 

Mr. Suji Somasandaram 
Page 3 

Client Reference: Metro Ra i l 

PACE Sample Number : 
Date Collected: 
Date Received: 
Client Sample ID: 
Parameter 

ORGANIC ANALYSIS 

SEMI-VOLATILES 
Aniline 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl alcohol 

1,2-Dichlorobenzene 
2-Methylphenol 
bia(2-Chloroiaopropyl)ether 
4-Methylphenol 
n-Nitroso-di- n-propylamine 
Hexachloroethane 

Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic acid 
bis(2-Chloroethoxy)methane 

2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 

2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,S-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroanilina 

Dimethylphthalate 

5702 Bolsa Avenue 
Huntington Beach, CA 92649 
TEL: 714-892-2565 
FAX: 714-890·4032 

REPORT OF LABORATORY ANALYSIS 

(93-4955.02) 

uni ts 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/ L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/ L 
ug/L 
ug/L 
ug/L 

ug/ L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 

MDL 

10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
50 
10 

10 
10 
10 
20 
10 
10 

10 
10 
10 
10 
so 
so 

10 

November 03, 1993 
PACE Project Number : 731011500 

75 0173115 
10/11/ 93 
10/11/ 93 
B-1/LPE-l 
_____ METHOD DATE ANALYZED 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
67 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

ND 
ND 
ND 
ND 

24 

8270 
10/27/93 
10/27/93 
10/27 / 93 
10/27/93 
10/27/93 
10/27/93 

10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 

10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/ 93 
10/27/93 

10/27/ 93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 

10/27/ 93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/ 93 

10/27/93 

An Equal Opportunity Emplorer 
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THE A SS URAN C E O f OUA L I T Y 

Mr . Suji Somaaandaram 
Page 4 

Client Reference: Metro Rail 

PACE Sample Number: 
Date Collected: 
Date Received: 
Client Sample ID: 
Parameter 

ORGANIC ANALYSIS 

SEMI-VOLATILES 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 

Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 

4,6-Dinitro-2-methylphenol 
n-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 

Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Benzidine 
Pyrene 
Butylbenzylphthalata 

Benzo(a)anthracene 
Chryaene 
bia(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Benzo(a)pyrena 

5702 Balsa Avenue 
Huntington Beach. CA 92649 
m: 714-892-2565 
FAX: 714-890-4032 

REPORT OF LABORATORY ANALYSIS 

(93-4955.02) 

Onita MDL 

ug/L 10 
ug/L 10 
ug/L so 
ug/L 10 
ug/L so 
ug/L so 

ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L so 

ug/L so 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 

ug/L 10 
ug/L 10 
ug/L 10 
ug/L so 
ug/L 10 
ug/L 10 

ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 

ug/L 10 

November 03, 1993 
PACE Project Number: 731011500 

75 0173115 
10/11/93 
10/11/ 93 
B-l/LPE-1 

-----

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
74 
ND 
ND 
ND 

ND 

METHOD DATE ANALYZED 

8270 
10/27/93 
10/27/93 
10/27/ 93 
10/27/93 
10/27/93 
10/27/93 

10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 

10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 

10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 

10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 

10/27/93 

An Equal Opportunity Employer 
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TKE ASS U RAN CE Of OU A LI TI 

Mr. Suji Somaaandaram 
Page 5 

Client Reference: Metro Rail 

PACE Sample Number : 
Date Collected: 
Date Received: 
Client Sample ID: 
Parameter 

ORGANIC ANALYSIS 

SEMI-VOLATILES 
Indeno(l , 2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
2-Fluorophenol (Surrog . 
Phenol-d5 (Surrog . 
Nitrobenzene-d5 (Surrog. 

2-Fluorobiphenyl (Surrog . 
2,4,6-Tribromophenol (Surrog . 
Terphenyl-d14 (Surrog . 

TPH CARBON CHAIN 

REPORT OF LABORATORY ANALYSIS 

November 03, 1993 
PACE Project Number: 731011500 

(93-4955.02) 

75 0173115 
10/11/93 
10/11/93 
B-1/LPE-1 

Unite MDL METHOD DATE ANALYZED 

8270 
ug/ L 10 ND 10/27/93 
ug/L 10 ND 10/27/ 93 
ug/L 10 ND 10/27/93 

Recovery) ' 93 10/27/93 
Recovery) ' 94 10/27/93 
Recovery) ' 83 10/27/93 

Recovery) ' 85 10/27/93 
Recovery) ' 97 10/27/93 
Recovery) ' 74 10/27/93 

8015 
TPH Carbon Chain Date Extracted 10/23/93 

Carbon Chain Range ClO-Cll 
carbon Chain Range 
Carbon Chain Range 
Carbon Chain Range 
Carbon Chain Range 

Carbon Chain Range 

5702 Bolsa Avenue 
Huntington Beach, CA 92649 
TEL: 714-892-2565 
FAX: 714-890•4032 

Cl2-Cl4 
Cl6-Cl8 
C20-C24 
C28-C32 

C36-C44 

ug/L 100 230 11/02/93 
ug/L 100 500 11/02/93 
ug/L 100 490 11/02/93 
ug/L 100 920 11/02/93 
ug/L 100 600 11/02/93 

ug/L 100 240 11/02/93 

An Equal Opportunity Employer 
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T H E 4 SSUR AN C[ Of O U A L ITY 

Mr. Suji Somasandararn 
Page 6 

Client Reference: Metro Rail (93-4955.02) 

PACE Sample Number: 
Date Collected: 
Date Received: 
Client Sample ID: 
Parameter 

INORGANIC ANALYSIS 

INDIVIDUAL PARAMETERS 
ICP Aluminum 
ICP Antimony 
ICP Barium 
ICP Beryllium 
ICP Boron 
ICP Cadmium 

ICP Calcium 
ICP Chromium 
ICP Cobalt 
ICP Copper 
ICP Date Digested 
ICP Iron 

ICP Lead 
ICP Magnesium 
ICP Manganese 
ICP Molybdenum 
ICP Nickel 
ICP Potassium 

ICP Silicon 
ICP Silver 
ICP Sodium 
ICP Strontium 
ICP Tin 
ICP Titanium 

ICP Vanadium 
ICP Zinc 
TITLE 22 TTLC MERCURY BY CV 
TTLC, CV Date Digested 
TTLC, CV Mercury 
GFAA, Ar■enic 

GFAA, Data Digested 
GFAA, Selenium 
ICP Thallium 
Spectrophotometric-Total Sulfide 

5702 Balsa Avenue 
Huntington Beach, CA 92649 
TEL: 714-892-2565 
FAX: 714-890-4032 

Units 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 

mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 

mg/L 
mg/L 

mg/L 
mg/L 
mg/L 

REPORT OF LABORATORY ANALYSIS 

November 04, 1993 
PACE Project Number: 731011500 

75 0173123 
10/11/93 
10/11/93 
B-1/LPE-1 

...lm.It.... _____ METHOD DATE ANALYZED 

0.05 0.19 
0.2 ND 
0.004 0.054 
0.002 ND 
0.1 0.6 
0 . 006 ND 

0. 3 170 
0.004 ND 
0.004 ND 
0.02 0.04 

0.02 0.22 

0.05 ND 
o. 2 37 
0.003 0.093 
0.006 0.033 
0.02 ND 
1.0 19 

2 .0 13 
0.02 ND 
0.2 62 
0.005 0.88 
0.03 ND 
0.005 ND 

0.005 0 . 017 
0.007 0.24 

0.0003 ND 
0.0025 0.0028 

0.0025 0.018 
0.2 ND 
0.05 ND 

6010 
6010 
6010 
6010 
6010 
6010 

6010 
6010 
6010 
6010 
3005 
6010 

6010 
6010 
6010 
6010 
6010 
6010 

6010 
6010 
6010 
6010 
6010 
6010 

6010 
6010 
7470 

7060 

3005 
7740 
6010 
376.2 

10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 

10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 

10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 

10/28/93 
10/27/93 
10/27/93 
10/27/ 93 
10/27/93 
10/27/93 

10/27/93 
10/27/93 

10/29/93 
10/29/93 
10/29/93 

10/25/93 
10/29/93 
10/27/93 
10/18/93 

An Equal Opportunity Employer 
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THE A SS URANCE O f 0UAL l 1' 

Mr. suji Somasandararn 
Page 7 

Client Reference: Metro Rail (93-4955.02) 

PACE Sample Number: 
Date Collected: 
Date Received: 
Client Sample ID: 
Parameter 

INORGANIC ANALYSIS 

INDIVIDUAL PARAMETERS 
ICP Aluminum 
ICP Antimony 
ICP Barium 
ICP Beryllium 
ICP Boron 
ICP Cadmium 

ICP Calcium 
ICP Chromium 
ICP Cobalt 
ICP Copper 
ICP Date Digested 
ICP Iron 

ICP Lead 
ICP Magnesium 
ICP Manganese 
ICP Molybdenum 
ICP Nickel 
ICP Potassium 

ICP Silicon 
ICP Silver 
ICP Sodium 
ICP Strontium 
ICP Tin 
ICP Titanium 

ICP Vanadium 
ICP Zinc 
TITLE 22 TTLC MERCURY BY CV 
TTLC, CV Date Digested 
TTLC, CV Mercury 
GFAA, Arsenic 

GFAA, Date Digested 
GFAA, Selenium 
ICP Thallium 
Spectrophotometric-Total Sulfide 

5702 Bolsa Avenue 
Huntington Beach, CA 92649 
TEL: 714-192-2565 
FAX: 714-~ •4032 

Units 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 

mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 

mg/L 
mg/L 

mg/L 
mg/L 
mg/L 

REPORT OF LABORATORY ANALYSIS 

0.05 
0.2 
0.004 
0.002 
0.1 
0.006 

0.3 
0.004 
0.004 
0.02 

0.02 

0.05 
0.2 
0.003 
0.006 
0.02 
1.0 

2.0 
0.02 
0 . 2 
0.005 
0.03 
0.005 

0.005 
0.007 

0.0003 
0.0025 

0.0025 
0.2 
0.05 

November 04, 1993 
PACE Project Number : 731011500 

75 0173131 
10/11/93 
10/11/93 
B-7/LPE-7 
_____ METHOD DATE ANALYZED 

ND 
ND 
0.065 
ND 

0 . 6 
ND 

180 
ND 

ND 
ND 

ND 

ND 

53 
0.011 
0.015 
ND 
2.6 

16 
ND 
100 
0.80 
ND 
ND 

ND 
ND 

ND 
0.0034 

0.0087 
ND 
0.05 

6010 
6010 
6010 
6010 
6010 
6010 

6010 
6010 
6010 
6010 
3005 
6010 

6010 
6010 
6010 
6010 
6010 
6010 

6010 
6010 
6010 
6010 
6010 
6010 

6010 
6010 
7470 

7060 

3005 
7740 
6010 
376.2 

10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 

10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 

10/27/93 
10/27/93 
10/27/ 93 
10/27/93 
10/27/93 
10/27/93 

10/28/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 

10/27/93 
10/27/93 

10/29/93 
10/29/93 
10/29/93 

10/25/93 
10/29/93 
10/27/93 
10/18/93 

An Equal Opportunity Employer 
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Mr . Suji Somasandaram 
Page 8 

Client Reference : Metro Rail (93-4955 .02) 

PACE Sample Number : 
Date Collected : 
Date Received: 
Client Sample ID: 
Parameter 

INORGANIC ANALYSIS 

INDIVIDUAL PARAMETERS 
GFAA, Arsenic 
GFAA, Date Digested 
GFAA, Selenium 
ICP Thallium 
Spectrophotometric-Total Sulfide 

ORGANIC ANALYSIS 

AROMATIC VOLATILE ORGANICS-BTEX 
Benzene 
Toluene 
Ethylbenzene 
Xylenes, Total 
a ,a,a-Trifluorotoluene Surrogate Rec. 

VOLATILE ORGANICS 
Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
1,1-Dichloroethene 

Acetone 
Carbon disulfide 
Methylene chloride 
trane-1,2-Dichloroethene 
1,1-Dichloroethane 
2-Butanone 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1 , l-Trichloroethane 
Carbon tetrac hloride 
Benzene 

5702 Bolsa Avenue 
Huntington Beach. CA 92649 
TEL: 714-892-2565 
FAX: 714-890-4032 

Units 

mg/ L 

mg/L 
mg/ L 
mg/L 

ug/L 
ug/ L 
ug/ L 
ug/ L 

' 
ug/ L 
ug/ L 
ug/L 
ug/L 
ug/ L 
ug/ L 

ug/ L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

MDL 

0.0025 

0 . 0025 
0 . 2 
0.05 

0.3 
0.3 
0 . 3 
0.6 

10 
10 
10 
10 
10 
5 

50 
5 
5 
5 
5 

50 

s 
5 
5 
5 
5 

5 

November 03, 1 993 
PACE Project Number: 731011500 

75 0173140 
10/11/ 93 
10/ 11/ 93 
8-7/LPE-7 
_____ METHOD DATE ANALYZED 

0.0034 7060 10/29/93 
3005 10/25/93 

0.0087 7740 10/29/93 
ND 6010 10/ 27/93 
0.05 376 . 2 10/18/ 93 

8020 
ND 10/18/93 
0.4 10/18/ 93 
ND 10/18/93 
ND 10/18/ 93 
107 10/18/93 

8240 
ND 10/ 22/ 93 
ND 10/22/93 
ND 10/22/93 
ND 10/22/93 
ND 10/22/93 
ND 10/22/93 

ND 10/22/93 
ND 10/22/93 
ND 10/22/93 
ND 10/22/93 
ND 10/22/93 
ND 10/22/93 

ND 10/22/93 
5.4 10/22/93 
ND 10/22/93 
ND 10/22/93 
ND 10/22/93 
ND 10/22/93 

~n Equal Opportunity Employer 
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REPORT OF LABORATORY ANALYSIS 
lH E AS SU RAN CE Of 0UUI1Y 

Mr . Suji Somasandaram 
Page 9 

Client Reference : Metro Rail (93-4955.02) 

PACE Sample Number: 
Date Collected: 
Date Received: 
Client Sample ID: 
Parameter 

ORGANIC ANALYSIS 

VOLATILE ORGANICS 
Trichloroethane 
1,2-Dichloropropane 
Bromodichloromethane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
l,1,2-Trichloroethane 

Dibromochloromethane 
Bromoform 
4-Methyl-2-pentanone 
Toluene 
2-Hexanone 
1,1,2,2-Tetrachloroethane 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes (Total) 
1,3-Dichlorobenzene 

1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/ L 
ug/ L 

ug/L 
ug/ L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

1,2-Dichloroethane-d4 (Surrog. Recovery) I 
Toluene-dB (Surrog. Recovery) \ 
4-Bromofluorobenzene (Surrog . Recovery) , 

SEMI-VOLATILES 
8270 Date Extracted 
n-Nitrosodimethylamine 
Phenol 
Aniline 
bis(2-Chloroethyl)ether 
2-Chlorophenol 

1,3-Dichlorobenzene 

5702 Bolsa Avenue 
Huntington Beach, CA 92649 
TEL: 714-892-2565 
FAX: 714-890·4032 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 

MDL 

5 
5 
5 
5 

5 
5 

5 
5 
so 
5 
so 
5 

5 
5 
5 
5 
5 
5 

5 
5 

10 
10 
10 
10 
10 

10 

November 03, 1993 
PACE Project Number: 731011500 

75 0173140 
10/11/93 
10/11/93 
B-7/LPE-7 

-----

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

ND 
ND 
ND 
ND 

ND 
ND 

ND 
ND 

ND 
ND 

ND 
ND 
86 
101 
91 

ND 
ND 
ND 
ND 
ND 

ND 

METHOD DATE ANALYZED 

8240 
10/22/93 
10/22/93 
10/22/93 
10/22/93 
10/22 / 93 
10/22/93 

10/22/93 
10/22/93 
10/22/93 
10/22/93 
10/22/93 
10/22/93 

10/22/93 
10/22/93 
10/22/ 93 
10/22/93 
10/22/93 
10/22/93 

10/22/93 
10/22/93 
10/22/93 
10/22/93 
10/22/93 

8270 
10/13/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 

10/27/93 

An Equal Opportunity Employer 



I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

' I 
I 
I 
I 
I 
I 

REPORT OF LABORATORY ANALYSIS 
THE ASSU R AN C E O f OU A LI TI 
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Client Reference: Metro Rail (93-4955.02) 

PACE Sample Number: 
Date Collected: 
Date Received: 
Client Sample ID: 
Parameter 

ORGANIC ANALYSIS 

SEMI-VOLATILES 
1,4-Dichlorobenzene 
Benzyl alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl)ether 
4-Methylphenol 

n-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobanzane 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 

Benzoic acid 
bia(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 

Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 

2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 

Acenaphthene 

5702 Balsa Avenue 
Huntington Beach, CA 92649 
TEL: 714-892-2565 
FAX: 714-890-4032 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 

MDL 

10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 

50 
10 
10 
10 
10 
20 

10 
10 
10 
10 
10 
10 

so 
50 
10 
10 
10 
50 

10 

November 03, 1993 
PACE Project Number: 731011500 

75 0173140 
10/11/93 
10/11/93 
B-7/LPE-7 

ND 

ND 
ND 
ND 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 

ND 
ND 
16 
ND 
ND 
ND 

ND 

METHOD DATE ANALYZED 

8270 
10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 

10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 

10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 

10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 

10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 
10/27/93 

10/27/93 

An Equal Opportunity Emplo'(er 
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REPORT OF LABORATORY ANALYSIS 

November 03, 1993 
PACE Project Number: 731011500 

Client Reference: Metro Rail (93-4955.02) 

PACE Sample Number: 
Date Collected: 
Date Received: 
Client Sample ID: 
Parameter 

ORGANIC ANALYSIS 

SEMI-VOLATILES 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 

Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
n-Nitroaodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 

Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Benzidine 

Pyrene 
Butylbenzylphthalate 
Benzo(a)anthracene 
Chryaene 
bia(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 

2-Fluorophenol 

5702 Balsa Avenue 
Huntington Beach, CA 92649 
TEL: 714-892-2565 
FAX: 714-890-4032 

(Surrog. Recovery) 

75 0173140 
10/11/93 
10/11/93 
B-7/LPE-7 

Units MDL METHOD DATE ANALYZED 

8270 
ug/L so ND 10/27/93 
ug/L so ND 10/27/93 
ug/L 10 ND 10/27/93 
ug/L 10 ND 10/27/93 
ug/L 10 ND 10/27/93 
ug/ L 10 ND 10/27/93 

ug/L 10 ND 10/27/93 
ug/L so ND 10/27/93 
ug/L so ND 10/27/93 
ug/L 10 ND 10/27/93 
ug/L 10 ND 10/27/93 
ug/L 10 ND 10/27/93 

ug/L 10 ND 10/27/93 
ug/L 10 ND 10/27/93 
ug/L 10 ND 10/27/ 93 
ug/L 10 ND 10/27/93 
ug/L 10 ND 10/27/93 
ug/L so ND 10/27/93 

ug/L 10 ND 10/27/93 
ug/L 10 ND 10/27/93 
ug/L 10 ND 10/27/93 
ug/L 10 ND 10/27/93 
ug/L 10 10 10/27/93 
ug/L 10 ND 10/27/93 

ug/L 10 ND 10/27/93 
ug/L 10 ND 10/27/93 
ug/L 10 ND 10/27/93 
ug/L 10 ND 10/27/93 
ug/L 10 ND 10/27/93 
ug/L 10 ND 10/27/93 

' 90 10/27/93 

An Equal Opportunity Employer 
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Client Reference: Metro Rail 

PACE Sample Number : 
Date Collected: 
Date Received: 
Client Sample ID: 
Parameter 

ORGANIC ANALYSIS 

SEMI-VOLATILES 
Phenol-dS (Surrog. 
Nitrobenzene-dS (Surrog. 
2-Fluorobiphenyl (Surrog . 
2 , 4,6-Tribromophe nol (Surrog. 
Terphenyl-d14 (Surrog. 

TPH CARBON CHAIN 

(93-4955. 02) 

Units 

Recovery) ' Recovery) ' Recovery) ' Recove ry) ' Recovery) ' 
TPH Carbon Chain Date Extracted 
Carbon Chain Range ClO-Cll 
Carbon Chain Range Cl2-Cl4 
carbon Chain Range Cl6-Cl8 
Carbon Chain Range C20-C24 
Carbon Chain Range C28-C32 

Carbon Chain Range C36-C44 

and are 

Kenneth D. Faust, 
Southern California Regional Director 

5702 Balsa Avenue 
Huntington Beach, CA 92649 
TEL: 714-892-2565 
FAX: 714-890-4032 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 

approved 

MDL 

100 
100 
100 
100 
100 

100 

for release. 

November 03, 199 3 
PACE Project Number: 731011500 

. 75 0173140 
10/11/ 93 
10/11/93 
B-7/LPE-7 

-----

77 
88 
88 
85 

65 

ND 
ND 
ND 
ND 

ND 

ND 

METHOD DATE ANALYZED 

8270 
10/ 27/ 93 
10/27/ 93 
10/27/93 
10/27/ 93 
10/27/93 

8015 
10/23/93 
11/02/93 
11/02/ 93 
11/02/93 
11/02/93 
11/02 / 93 

11/ 02 / 93 

An Equal Opportunity Employer 
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REPORT OF LABORATORY ANALYSIS 

FOOTNOTES November 03, 1993 
for pages 1 through 12 PACE Project Number: 731011500 

I Client Reference: Metro Rail (93-4955.02) 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

MDL 
ND 
( 1) 

Method Detection Limit 
Not detected at or above the MDL . 
Detected but below the MDL; therefore, result is an estimated concentration. 

5702 Balsa Avenue 
Huntington Beach, CA 92649 
TEL: 714-892-2565 
FAX 714-890-4002 

An Equal Opportunity Employer 
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REPORT OF LABORATORY ANALYSIS 

QUALITY CONTROL DATA November 03, 1993 
PACE Project Number: 731011500 

I Client Reference: Metro Rail (93-4955.02) 

I 
I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

GFAA, Arsenic 
Batch: 75 09431 

Samples: 75 0173115, 75 0173140 

METHOD BLANK: 

Parameter 
GFAA, Arsenic 

Units 
mg/L 

Method 
MDL Blank 
0 . 0025 ND 

LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE: 

Parameter 
GFAA, Arsenic 

5702 Bolsa Avenue 
Huntington Beach, CA 92649 
TEL: 714-1112·2565 
FAX: 714-890-4032 

Unite 
mg/L 

MDL 
0.0025 

Reference 
Value 
0.030 

Dupl 
Recv Recv RPO ----

90% 87% 3% 

An Equal Opportunity Employer 
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REPORT OF LABORATORY ANALYSIS 
T H E AS SU RAN C E O f OU A ll TI 

QUALITY CONTROL DATA November 03, 1993 Mr. Suji Somaaandaram 
Page 15 PACE Project Number: 731011500 

Client Reference: Metro Rail (93-4955.02) 

GFAA, Selenium 
Batch: 75 09427 

Samples: 75 0173115, 75 0173140 

METHOD BLANK: 

Parameter 
GFAA, Selenium 

Units 
mg/L 

Method 
MDL Blank 
0.0025 ND 

LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE: 

Parameter 
GFAA, Selenium 

5702 Bolsa Avenue 
Huntington Beach, CA 92649 
TEL: 714-892·2565 
FAX: 714-890-4032 

Units 
mg/L 

MDL 
0.0025 

Reference 
Value 
0.030 

Recv 
103\ 

An Equal Opportunity Employer 

Dupl 
Recv RPO 
103\ o, 
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QUALITY CONTROL DATA November 03, 1993 

Client Reference: Metro Rail (93-4955.02) 

ICP Silver 
Batch: 75 09470 

Samples: 75 0173123, 75 0173131 

METHOD BLANK; 

Parameter 
ICP Aluminum 
ICP 
ICP 
ICP 
ICP 
ICP 

ICP 
ICP 
ICP 
ICP 
ICP 
ICP 

ICP 
ICP 
ICP 
ICP 
ICP 
ICP 

ICP 
ICP 
ICP 
ICP 
ICP 
ICP 

ICP 
ICP 

Antimony 
Barium 
Beryllium 
Boron 
Cadmium 

Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Silicon 

Silver 
Sodium 
Strontium 
Thallium 
Tin 
Titanium 

Vanadium 
Zinc 

5702 Balsa Avenue 
Huntington Beach, CA 92649 
TEL: 714-892-2565 
FAX: 714-~•4032 

Units 
mg/ L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 

mg/L 
mg/L 

mg/L 
mg/L 

PACE Project Number: 731011500 

Method 
MDL Blank 
0.05 ND 
0.2 ND 
0.004 ND 
0.002 ND 
0.1 ND 
0.006 ND 

0.3 ND 
0.004 ND 
0.004 ND 
0.02 ND 
0.02 ND 
0 . 05 ND 

0 . 2 ND 
0.003 ND 
0.006 ND 
0.02 ND 
1.0 ND 
2.0 ND 

0.02 ND 
0.2 ND 
0.005 ND 

0 . 03 ND 
0.005 ND 

0 . 005 ND 
0.007 ND 

An Equal Opponunity Employer 
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Client Reference: Metro Rail (93-4955.02) 

ICP Silver 
Batch: 75 09470 

Samplea: 75 0173123, 75 0173131 

LABORATORY CONTROL SAMPLE AND CONTROL 

Parameter 
ICP Aluminum 
ICP Antimony 
ICP 
ICP 
ICP 
ICP 

ICP 
ICP 
ICP 
ICP 
ICP 
ICP 

ICP 
ICP 
ICP 
ICP 
ICP 
ICP 

ICP 
ICP 
ICP 
ICP 
ICP 
ICP 

Barium 
Beryllium 
Boron 
Cadmium 

Calcium 
Chromium 
Cobalt 
Copper 
Copper 
Iron 

Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 

Silver 
Sodium 
Thallium 
Titanium 
Vanadium 
Zinc 

5702 Balsa Avenue 
Huntington Beach, CA 92649 
TEL: 71H92·2565 
FAX: 71090-4032 

SAMPLE DUPLICATE: 

Units MDL 
mg/L o.os 
mg/L 0.2 
mg/L 0.004 
mg/L 0 . 002 
mg/L 0.1 
mg/L 0.006 

mg/L 0.3 
mg/L 0.004 
mg/L 0.004 
mg/L 0.02 
mg/L 0.005 
mg/L 0 . 02 

mg/L 0.05 
mg/L 0 . 2 
mg/L 0 . 003 
mg/L 0.006 
mg/L 0.02 
mg/L 1.0 

mg/L 0.02 
mg/L 0 . 2 

mg/L 0.005 
mg/L 0.005 
mg/L 0.007 

November 03, 1993 
PACE Project Number: 

Reference 
Value Recv 
5.0 98% 
0 . 50 98\ 
o.so 94% 
0 . 50 96% 
o.so 118% 
0.50 96% 

50 98% 
0.50 96% 
o.so 96% 
o.so 98% 

5.0 96% 

0.50 102% 
so 94% 
0.50 96% 
a.so 96% 
0.50 96% 
so 94% 

0 . 50 94% 
so 92% 
0.50 & 

o.so 96% 
0.50 94\ 
0 . 50 94\ 

An Equal Oppoflunity Employer 

731011500 

Dupl 
Recv RPD ----

98% 0% 
98% o, 
94% o, 
96% o, 

116% 2% 
96% 0% 

98% 0% 
98% 2% 
96% 0% 

98% o, 
98% 2% 

100% 2% 
94% 0% 
96% o, 
98% 2% 
94% 2% 
94% 0% 

96% 2% 
94% 2% 

& 

96\ 0\ 

96\ 2% 
96% 2% 
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Client Reference: Metro Rail (93-4955.02) 

ICP Thallium 
Batch: 75 09512 

Samples: 75 0173115, 75 0173140 

METHOD BLANK: 

Parameter 
ICP Thallium 

Units 
mg/L 

MDL 
0.2 

LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE: 

Parameter 
ICP Thallium 

5702 Bolsa Avenue 
Huntington Bea ch, CA 92649 
TEL: 714-892-2565 
FAX: 714-890-4032 

Units 
mg/L 

MDL 
0.2 

November 03, 1993 
PACE Project Number: 731011500 

Method 
Blapk 
ND 

Reference 
Value 
0 . 50 

Recv 
94\ 

An Equal Opportunity Employer 

Dupl 
Recv RPO ----

98\ 4\ 
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I Client Reference: Metro Rail (93-4955.02) 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

Spectrophotometric-Dissolved Sulfide 
Batch : 75 09152 

Samples: 75 0173115, 75 0173140 

METHOD BLANK: 

Parameter 
Spectrophotometric-Dissolved Sulfide 

SPIKE AND SPIKE DUPLICATE: 

Parameter 
Spectrophotometr i c-Dissolved Sulfide 

LABORATORY CONTROL SAMPLE : 

Parameter 
Spectrophotometric-Dissolved Sulfide 

5702 Balsa Avenue 
Huntington Beach, CA 92649 
TU: 714-892-2565 
FAX: 71 4-890-4032 

Units 
mg/L 

Units 
mg/L 

Units 
mg/L 

MDL 
0 . 05 

MDL 
0.05 

MDL 
0 . 05 

PACE Project Number: 731011500 

Method 
Blank 
ND 

750173395 
ND 

Spike 
0.37 

Reference 
Value 
0 . 37 

Spike 
Recv 
116\ 

Recv 
111, 

Spike 
Dupl 
Recv 
116\ 

An Equal Opportunity Employer 

RPO 
o, 
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I Client Reference : Metro Rail (93-4955.02) 

I 
I 

I 
I 
I 
I 
I 

I 
I 

11 
I 

TITLE 22 TTLC MERCURY BY CV 
Batch: 75 09424 

Samples: 75 01731 23, 75 017313 1 

METHOD BLANK: 

Parameter 
TTLC, CV Mercury 

SPIKE AND SPIKE DUPLICATE : 

Parameter 
TTLC, CV Mercury 

LABORATORY CONTROL SAMPLE: 

Parameter 
TTLC, CV Mercury 

5702 Bolsa Avenue 
Huntington Beach, CA 92649 
TEL: 714-892·2665 
FAX: 714-890-4032 

Units 
mg/L 

Units 
mg/L 

Units 
mg/L 

PACE Pr oject Number : 731011500 

Method 
MDL Blank 
0.0003 ND 

MDL 750173387 
0 . 0003 ND 

MDL 
0.0003 

Spike 
Spike Dupl 

Spike 
0.0050 

Ref erence 

Recv 
86\ 

Value Recv 
0.0050 106\ 

An Equal Opportunity Employer 

Recv 
84\ 

RPD 
2\ 
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I Client Reference : Metro Rail (93-4955.02) 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

BTEX & TPH QUANTIFIED AS GASOLINE 
Batch: 75 09070 

Samples: 75 0173115 

METHOD BLANK: 

Parameter 
TPH Quantified as Gasoline 
Benzene 
Toluene 
Ethylbenzene 
Xylenes , Total 
a,a,a-Trifluorotoluene Surrogate Rec. 

SPIKE AND SPIKE DUPLICATE: 

Parameter 
Benzene 
Toluene 
Ethylbenzene 
Xylenes, Total 

LABORATORY CONTROL SAMPLE: 

Parameter 
TPH Quantified as Gasoline 
Benzene 
Toluene 
Ethylbenzene 
Xylenes, Total 

5702 Balsa Avenue 
Huntington Beach. CA 92649 
TEL: 71H92·2565 
FAX: 714-890-4032 

Units 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

' 

Units 
ug/L 
ug/L 
ug/L 
ug/L 

Units 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

MDL 
50 
0.3 
0.3 
0.3 
0.6 

MDL 
0 . 3 
0.3 
0.3 
0.6 

MDL 
so 
0.3 
0.3 
0.3 
0.6 

November 03, 1993 
PACE Project Number: 731011500 

Method 
Blank 
ND 
ND 

ND 
ND 
ND 

99 

Spike 
Spike Dupl 

750173441 Spike Recv Recv RPO 

ND 20 94\ 99\ 5\ 
ND 20 97\ 102, s, 
ND 20 93\ 99\ 6\ 
ND 60 95\ 100, S\ 

Reference 
Value Recv 
450 107\ 
20 106\ 
20 109\ 
20 108\ 
60 108\ 

An Equal Opportunity Employer 
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QUALITY CONTROL DATA 

I Client Reference: Metro Rail (93-4955.02) 

I 
ii 
I 

, I 

I 
I 
I 
I 
I 
I 
I 

I 

BTEX & TPH QUANTIFIED AS GASOLINE 
Batch: 75 09096 

Samples: 75 0173140 

METHOD BLANK : 

Parameter 
TPH Quantified as Gasoline 
Benzene 
Toluene 
Ethylbenzene 
Xylenes, Total 
a,a , a-Trifluorotoluene Surrogate Rec. 

SPIKE AND SPIKE DUPLICATE: 

Parameter 
Benzene 
Toluene 
Ethylbenzene 
Xylene&, Total 

LABORATORY CONTROL SAMPLE : 

Parameter 
TPH Quantified as Gasoline 
Benzene 
Toluene 
Ethylbenzene 
Xylenes, Total 

5702 Bolsa Avenue 
Huntington Beach, CA 92649 
m : m-192-2565 
FAX: 714-890-4032 

Unite 
ug/ L 
ug/L 
ug/L 
ug/L 
ug/ L 
\ 

Units 
ug/ L 
ug/L 
ug/L 
ug/ L 

Units 
ug/ L 
ug/L 
ug/L 
ug/L 
ug/L 

MDL 
50 
0 . 3 
0.3 
0.3 
0 . 6 

MDL 

0 . 3 
0 . 3 
0.3 
0.6 

MDL 
so 
0 . 3 
0.3 
0 . 3 
0 . 6 

Nov ember 03, 1993 
PACE Projec t Number: 731011500 

Method 
Blank 
ND 
ND 

ND 
ND 
ND 

109 

Spike 
Spike Dupl 

750173484 Spike Recv Recv RPD 

0 . 7 20 87\ 90\ 3\ 
0 . 4 20 90\ 91\ 1\ 
ND 20 90\ 93\ 3\ 
ND 60 91\ 92\ l\ 

Reference 
Value Recv 
450 100, 
20 110\ 
20 110\ 
20 108% 
60 110\ 

An Equal Opportunity Employer 
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REPORT OF LABORATORY ANALYSIS 

QUALITY CONTROL DATA November 03, 1993 
PACE Project Number: 731011500 

I Client Reference: Metro Rail (93-4955.02) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SEMI-VOLATILES 
Batch: 75 09417 

Samples: 75 0173115, 75 01 73140 

METHOD BLANK: 

Parameter 
n-Nitrosodimethylamine 
Phenol 
Aniline 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 

1,4-Dichlorobenzene 
Benzyl alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl)ether 
4-Methylphenol 

n-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 

Benzoic acid 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1 , 2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 

Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 

2-Chloronaphthalene 
2-Nitroaniline 

5702 Bolsa Avenue 
Huntington Beach, CA 92649 
TEL: 714·892·2S65 
FAX: 714-890-4032 

Method 
Units MDL Blank 
ug/ L 10 ND 

ug/L 10 ND 
ug/ L 10 ND 

ug/L 10 ND 
ug/L 10 ND 

ug/L 10 ND 

ug/L 10 ND 

ug/L 10 ND 
ug/L 10 ND 

ug/L 10 ND 
ug/L 10 ND 
ug/L 10 ND 

ug/L 10 ND 
ug/L 10 ND 

ug/L 10 ND 
ug/L 10 ND 
ug/L 10 ND 

ug/ L 10 ND 

ug/L so ND 
ug/L 10 ND 
ug/L 10 ND 
ug/L 10 ND 
ug/L 10 ND 
ug/L 20 ND 

ug/L 10 ND 
ug/L 10 ND 
ug/L 10 ND 
ug/L 10 ND 
ug/L 10 ND 
ug/L 10 ND 

ug/L so ND 
ug/L so ND 

~n Equal 0ppor1uni1y Employer 
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REPORT OF LABORATORY ANALYSIS 

QUALITY CONTROL DATA November 03, 1993 
PACE Project Number: 731011500 

Client Reference: Metro Rai l (93-4955.02) 

SEMI-VOLATILES 
Batch: 75 09417 

Samples: 75 0173115, 75 0173 140 

METHOD BLANK: 
Method 

Parameter units MDL Blank 
Dimethylphthalate ug/L 10 ND 
Acenaphthylene ug/L 10 ND 
2,6-Dinitrotoluene ug/L 10 ND 
3-Nitroaniline ug/L 50 ND 
Acenaphthene ug/L 10 ND 
2,4-Dinitrophenol ug/L 50 ND 

4-Nitrophenol ug/L 50 ND 
Dibenzofuran ug/L 10 ND 
2,4-Dinitrotoluene ug/L 10 ND 
Diethylphthalate ug/ L 10 ND 
4-Chlorophenyl-phenylether ug/L 10 ND 
Fluorene ug/L 10 ND 

4-Nitroaniline ug/ L 50 ND 
4,6-Dinitro-2-methylphenol ug/L 50 ND 
n-Nitroaodiphenylamine ug/L 10 ND 
4-Bromophenyl-phenylether ug/L 10 ND 
Hexachlorobenzene ug/L 10 ND 
Pentachlorophenol ug/L 10 ND 

Phenanthrene ug/L 10 ND 
Anthracene ug/L 10 ND 
Di-n-butylphthalate ug/L 10 ND 
Fluoranthene ug/L 10 ND 
Benzidine ug/L 50 ND 
Pyrene ug/L 10 ND 

Buty lbenzylphthalate ug/L 10 ND 
Benzo(a)anthracene ug/L 10 ND 
Chrysene ug/L 10 ND 
bia(2-Ethylhexyl)phthalate ug/L 10 ND 
Di-n-octylphthalate ug/L 10 ND 
Benzo(b)fluoranthene ug/L 10 ND 

Benzo(k)fluoranthene ug/L 10 ND 
Benzo(a)pyrene ug/L 10 ND 

5702 Balsa Avenue An Equal Oppor1unity Employer 
Hun1ington Beach, CA 92649 
TEL: 714-892·2565 
FAX: 714-890-4032 
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QUALITY CONTROL DATA 

I Client Reference: Metro Rail (93-4955.02) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SEMI-VOLATILES 
Batch: 75 09417 

Samples : 75 0173115, 75 0173140 

METHOD BLANK: 

Parameter 
Indeno(l,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
2-Fluorophenol (Surrog. Recovery 
Phenol-d5 (Surrog. Recovery 
Nitrobenzene-d5 (Surrog. Recovery 

2-Fluorobiphenyl (Surrog . Recovery 
2,4,6-Tribromophenol (Surrog. Recovery 
Terphenyl-dl4 (Surrog. Recovery 

Units MDL 
ug/L 10 
ug/L 10 
ug/L 10 

' ' ' 
' ' ' 

LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE: 

Parameter 
Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
n-Nitroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 

Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

5702 Bolsa Avenue 
Huntington Beach. CA 92649 
TEL: 714-892·25&5 
FAX: 114·890-4032 

Units MDL 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 

ug/L 10 
ug/L 50 
ug/L 10 
ug/L 10 
ug/L 10 

November 03, 1993 
PACE Project Number : 731011500 

Method 
Blank 
ND 
ND 
ND 

94 
84 
81 

87 
87 
95 

Reference Dupl 
Value Recv Recv RPD 
100 72\ 83\ 14\ 
100 73\ 74\ l\ 
100 73\ 78\ 7\ 
100 74\ 85\ 14\ 
100 79\ 85\ 7 \ 

100 80\ 89\ 11\ 

100 74\ so, 8\ 
100 65\ 68\ 5\ 
100 79\ 87\ 10\ 
100 114\ 122\ 7\ 
100 81\ 85\ 5\ 

An Equal Opportunity Employer 
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I Client Reference: Metro Rail (93-4955.02) 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TPH CARBON CHAIN 
Batch: 75 09598 

Samples: 75 0173115, 75 0173140 

METHOD BLANK: 

Parameter 
Carbon Chain Range ClO-Cll 
Carbon Chain Range Cl2-Cl4 
carbon Chain Range Cl6-Cl8 
carbon Chain Range C20-C24 
Carbon Chain Range C28-C32 
Carbon Chain Range C36-C44 

Units MDL 
ug/L 100 
ug/L 100 
ug/L 100 
ug/L 100 
ug/L 100 
ug/L 100 

LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE: 

Parameter 
carbon Chain Range 
carbon Chain Range 
Carbon Chain Range 
Carbon Chain Range 
Carbon Chain Range 

5702 Balsa Avenue 
Huntington Beach, CA 92649 
TEL: 714-892·2565 
FAX: 714-890-4032 

Units MDL 
ClO-Cll ug/L 100 
Cl2- Cl4 ug/L 100 
Cl6-Cl8 ug/L 100 
C20- C24 ug/L 100 
C28-C32 ug/L 100 

November 03, 1993 
PACE Project Number: 731011500 

Method 
Blank 
ND 
ND 
ND 
ND 
ND 
ND 

Reference Dupl 
Value Recv Recv RPO 

720 95\ 104\ 9\ 
720 105\ 115\ 9\ 
450 99\ 109\ 10\ 
120 104\ 114\ 9\ 
60 170\ 237\ 33\ 

An Equal Opporlunity Employer 
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REPORT OF LABORATORY ANALYSIS 

QUALITY CONTROL DATA November 03, 1993 
PACE Project Number: 731011500 

Client Reference: Metro Rail (93-4955.02) 

VOLATILE ORGANICS 
Batch: 75 09269 

Samples: 75 0173115, 75 0173140 

METHOD BLANK: 

Parameter 
Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
1,1-Dichloroethene 

Acetone 
Carbon disulfide 
Methylene chloride 
trans-1,2-Dichloroethene 
1,1-Dichloroethana 
2-But&none 

cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroathane 
1,1,1-Tr~chloroethane 
Carbon tetrachloride 
Benzene 

Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1,2-Trichloroethane 

Dibromochloromethane 
Bromoform 
4 - Methyl-2-pentanone 
Toluene 
2-Hexanone 
1,1,2,2-Tetrachloroethane 

Tetrachloroethene 
Chlorobenzene 

5702 Bolsa Avenue 
Huntington Beach, CA 92649 
TEL: 714-892-2565 
FAX: 714-890-4032 

Method 
Units MDL Blank 
ug/L 10 ND 
ug/L 10 ND 
ug/L 10 ND 
ug/L 10 ND 
ug/L 10 ND 
ug/L 5 ND 

ug/L so ND 
ug/L 5 ND 

ug/L 5 ND 
ug/L 5 ND 
ug/L 5 ND 
ug/L so ND 

ug/L 5 ND 

ug/L 5 ND 
ug/L 5 ND 
ug/L 5 ND 

ug/L 5 ND 

ug/L 5 ND 

ug/L 5 ND 
ug/L 5 ND 
ug/L 5 ND 

ug/L 5 ND 
ug/L 5 ND 
ug/L 5 ND 

ug/L 5 ND 
ug/L 5 ND 
ug/L so ND 
ug/L 5 ND 
ug/L so ND 
ug/L 5 ND 

ug/L 5 ND 
ug/L 5 ND 

An Equal Opportunity Employer 
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QUALITY CONTROL DATA 

Client Reference: Metro Rail (93-4955.02) 

VOLATILE ORGANICS 
Batch: 75 09269 

samples: 75 0173115, 75 0173140 

METHOD BLANK : 

Parameter 
Ethylbenzene 
Styrene 
Xylenes (Total) 
l,3-Dichlorobenzene 
l,4-Dichlorobenzene 
l,2-Dichlorobenzene 

Units 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

l,2-Dichloroethane-d4 (Surrog. Recovery\ 
Toluene-dB (Surrog. Recovery\ 
4-Bromofluorobenzene (Surrog. Recovery\ 

SPIKE AND SPIKE DUPLICATE: 

Parameter 
1,1-Dichloroethene 
Benzene 
Trichloroethane 
Toluene 
Chlorobenzene 

LABORATORY CONTROL SAMPLE: 

Para.meter 
l,1-Dichloroathene 
Benzene 
Trichloroethene 
Toluene 
Chlorobenzene 

5702 Bois a Avenue 
Huntington Beach, CA 92649 
TEL: 714-892·2565 
FAX: 714-890-4032 

Units 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Units 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

MDL 
5 
5 
5 
5 
5 
5 

MDL 
5 
5 
5 
5 
5 

MDL 
s 
5 
5 
5 
5 

November 03, 1993 
PACE Project Number: 731011500 

Method 
Blank 
ND 
ND 
ND 
ND 
ND 
ND 

88 
102 
93 

Spike 
750173140 Spike Dupl 
B-7LLPE-7 Spike Recv Recv RPO 
ND 50 105\ 108\ 3% 
ND so 113% 111% 2% 
ND so 106\ 98\ 8\ 
ND so 94\ 99\ 5% 
ND so 87 \ 90\ 3\ 

Reference 
Value Recv 
50 104\ 
so 106\ 
50 102\ 
50 97\ 
50 88\ 

An Equal Opportunity Employer 
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FOOTNOTES 
for pages 14 through 28 

Client Reference : Metro Rail (93-4955.02) 

November 03, 1993 
PACE Project Number: 731011500 

& Recovery not calculated because solution units don't match 
MDL Method Detection Limit 
ND Not detected at or above the MDL. 
RPO Relative Percent Difference 

5702 Bolsa Avenue 
Huntington Beach, CA 92649 
TEL: 714-892-2565 
FAX: 714-890-4032 

An Equal Opportunity Employer 
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