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ABSTRACT

This report contains geotechnical and geologic data from 62 CPT soundings and 29
hollow-stem auger borings performed at four sites of permanent ground deformation caused by
the 1994 Northridge, California, earthquake. Three of the sites were in the epicentral region
within the San Fernando Valley, the fourth site was in Potrero Canyon. All four sites experienced
high levels of ground shaking and ground cracking and were in areas where underground utilities,
gas transmission lines, and foundations were damaged. The subsurface investigations found
materials with a low resistance to liquefaction at three of the sites--Balboa Boulevard, Wynne
Avenue, and Potrero Canyon-- and a weak soft clay at the fourth site-- Malden Street.

INTRODUCTION

The January 17, 1994, M=6.8 Northridge, California, earthquake created an estimated
property loss of between $20 and 30 billion ( Holzer and others, 1996), and was responsible for
57 fatalities and more than 9,000 people injured (Gordon, 1994).

The earthquake occurred on a blind reverse fault beneath the San Fernando Valley. No
primary surface faulting was associated with the earthquake (Gordon, 1994). The widespread
damage to buildings, roads and life lines is attributed to the location of the epicenter within an
urban region and the unusually high ground motions for a California earthquake of this size. Peak
accelerations ranged from 1.8 g, at Tarzana (7 km from the epicenter) to 0.9 g at Sylmar (15 km
from the epicenter) to 0.5 g at several other sites within 40 km of epicenter (Peterson, 1994).

Ground cracks and ground failures in the alluvium underlying the San Fernando Valley were
extensive during the earthquake but the mechanism of failure at some sites was unclear. This
report contains subsurface data that we collected to help resolve the questions as to the
mechanisms of failure. A preliminary report was published by Holzer and others (1996). Holzer
and others (in press) present a comprehensive analysis of these data.

Investigations were conducted at four ground failure sites during 1995 and 1996. The
investigation consisted of cone and standard penetration tests, in-situ vane tests, and Shelby tube
sampling. Laboratory tests on samples included: grain size, water content, bulk density, Atterberg
limits, and laboratory vane tests. These investigations also were augmented with other USGS
investigations described in Holzer and others (in press).

METHODS
Cone Penetration Test (CPT)

Cone penetration tests were made at each of the four sites to define stratification and measure
penetration resistance for use in estimating liquefaction resistance. The cone used is a 10-ton
subtraction cone with a single element strain gauge in a 3.6 cm diameter housing. The 60-degree
conical tip has an end area of 10 cm®. The sleeve behind the tip has an area of 150 cm”. The cone
was advanced into the ground at a rate of 2-cm per second. The procedures and equipment follow



the requirements described in the American Society of Testing and Materials (ASTM)guidelines
D-3441-79 (ASTM, 1983).

Standard Penetration Test (SPT)

Following CPT soundings, SPT borings were made about 1.5 m away to measure dynamic
penetration resistance for liquefaction analyses and to obtain samples for soil index tests. The SPT
procedures follow the ASTM guidelines in D1586-67 (ASTM, 1983). These procedures were
modified (Youd and Bennett, 1983) for use with hollow-stem augers (25-cm outside and 10-cm
inside diameter). A Mobile? split barrel “ADO standard penetration sampler” (5 cm outside and
3.5 cm inside diameter) was used with liners. The sampler was driven into the soil with a Mobile
“In-hole sampling hammer” (64 kg) falling 76 cm. The hammer is raised and dropped using a
Mobile “Safe-T-Driver” hoist. After the hydraulic system has lifted the hammer the required
distance the winch is reversed and cable is thrown off the hoist allowing the hammer to fall freely.
The penetration resistance (N) is equal to the number of hammer blows to advance the sampler 30
cm after an initial seating of 15 cm. The measured overall efficiency of this system is 68 percent
(Douglas and Strutynsky, 1984). Samples were described in the field (including color), water
content samples were sealed in containers, and carbon samples for dating were also collected.
Undisturbed samples were taken with thin-walled Shelby tubes (7.6 x 91 cm and 8.9 x 76 cm).
Tubes were slowly pushed into the soil past the tip of the auger, the auger was then advanced the
sampling length, following which the tube was then rotated to shear off the sample from the
undisturbed soil.

In-situ field vane tests were made through the hollow-stem auger to a maximum depth of
about 6.4 m. The hand held vane instrument is a Pilcon model DR 799. The vane was rotated at
90 degrees per minute. This is a faster than recommended rate, but because the device is hand
held and operated without a gearing system it was a rate that could be reproduced with
confidence. Justification for the high rate is described in Holzer and others (in press).

Laboratory Methods

Index tests conducted in the laboratory include; grain size (D422-63, ASTM, 1983), liquid
limit (D423-66, ASTM, 1983), plastic limit (D424-59, ASTM, 1983), and water content (D2216,
ASTM, 1983). Samples were classified using the Unified Soil Classification (D2488-69, ASTM,
1983) as modified by Howard (1984). Shelby tube samples were cut into 15 cm lengths for bulk
density and vane tests. The length of each subsample was measured and the tube and sample
weighed. A pocket penetrometer was then used to measure compressive strength at the end of the
sample. Next, shear strength was measured using a Wykeham Farrance laboratory vane shear with
the sample still in the tube. The vane (12.7 x 12.7 mm) was pushed into the sample 40 mm and
rotated at 90 degrees per minute. Peak strength, residual strength and remolded strength were
determined, then the vane was removed and a water content sample was taken from the area of
the vane test. The sample was then extruded and described. Results of the laboratory tests are
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shown in Table 2. CPT profiles, SPT data, median grain size and fines content, and brief field
descriptions are shown in the logs.

Radiocarbon Analyses

Radiocarbon dates were determined using the accelerator mass spectrometer (AMS)
technique. The reported dates have been adjusted by carbon-13 for total isotope effect generated
in both nature and during the physical and chemical laboratory procedures. The carbon-13 content
was measured concurrently with that of carbon-14 and carbon-12 in the accelerator beam,
allowing a precise correction.

These dates are reported as RCYBP (radiocarbon years before 1950 A.D.). By international
convention, the half-life of radiocarbon is taken as 5568 years and 95% of the activity of the
National Bureau of Standards Oxalic Acid (original batch) used as the modern standard. The
quoted errors are from the counting of the modern standard, background, and sample being
analyzed. They represent a one standard deviation statistic (68% probability), based on the
international convention, no corrections are made for DeVries effect, reservoir effects, or isotope
fractionation in nature, unless specifically noted (Table 4). Stable carbon ratios are measured on
request and are calculated relative to the PDB-1 international standard; the adjusted ages are
normalized to -25 per mil carbon 13 (Bennett and Tinsley, 1995).

Liquefaction Resistance

Liquefaction resistance (figs. 28 and 29) was calculated using guidelines developed in the
NCEER workshop on evaluation of liquefaction resistance held in Salt Lake City, Utah, January 4
and 5, 1996 (Youd and Idriss, 1997). These guidelines update the empirical work of Seed and
others (1985). The NCEER guidelines were incorporated into an Excel spreadsheet by Sam
Gilstrap of Brigham Young University (written communication, 1996). Liquefaction resistance is
shown in Table 3. Holzer and others (in press) discuss the levels of ground motion used in the
analyses (Table 3) and they also describe the overall approach used in the analysis.

SITES

The first phase of the investigation began in May 1995 when CPT soundings were obtained at
each site. Once the stratigraphy had been determined, SPT’s were conducted to obtain samples
and blow counts for liquefaction analysis. The first phase concluded in August 1995. The second
phase started and ended in June 1996. CPT’s and SPT’s were conducted in areas outside the
failure zones at Wynne Avenue and Malden Street to determine with more certainty the
subsurface conditions outside the failure zones.

Balbéa Boulevard

The Balboa Boulevard site is located in the northern end of the San Fernando Valley where a
5-km wide complex of ground cracks formed. This complex of cracks was the most damaging
ground failure to occur during the earthquake (Hecker and others, 1995). Foundations of homes



were damaged and buried utilities were ruptured. One very large gas main in the middle of Balboa
Boulevard was ruptured and the gas subsequently caught fire, destroying several homes.

Our investigation was conducted in an unnamed alley (parallel to Balboa Boulevard) about 40
m west of Balboa Boulevard. The alley is in the western section of the main zone of cracks. These
cracks run generally perpendicular to the regional topographic slope of 1.6%.

The Balboa profile line was about 570-m long, and included 17 CPT soundings and 13
borings. Borings were used for SPT’s, Shelby tube samples, field vane tests, and water monitoring
wells. The monitoring wells were used to check the stability of the ground water level. The
locations of the soundings and borings are shown in figures 1, 2, and 3.

Malden Street

The Malden Street site is located in a vacant lot that was intersected by a 0.5-km-long system
of cracks that broke lifelines and damaged the foundations of several houses. There the crack
system trends generally east-west; the most conspicuous cracks in the vacant lot form a 4-m wide
graben with 0.1 to 0.2 m of vertical offset. For a detailed description of the failure see Holzer and
others (in press). Two CPT sounding lines cross the graben, the first is a 50-m long line that is
perpendicular to the graben and parallel with the regional 1 percent topographic gradient. Two
SPT’s are part of this line, one SPT inside the graben and one outside. The second line consists of
closely spaced CPT’s (10-14) running north-south across the graben.

In phase one, four auger borings were conducted in the vacant lot. Two were conducted
within the graben (mal-3ab) and two outside the graben (mal-5ab). At sounding 3 and 5 the first
boring was used to conduct SPT’s, the second boring was used to obtain 7.6-cm diameter by 76-
cm long Shelby tube samples. Layers that were too dense to sample with tubes where sampled
with SPT’s. In addition, a boring (mal-3c) in the graben was used exclusively for field vane tests.

In phase two, in addition to the soundings and borings in and immediately adjacent to the
Malden failure two soundings/borings were made on Melvin Ave. (mal-15) and Cantara St. (mal-
16) to examine the subsurface conditions outside the failure zone. The locations of the soundings
and borings is shown in figures 1, 2, 4, and 5.

Wynne Avenue

The Wynne Avenue ground failure consisted of a 150-m-long by 12-m-wide zone of cracks
defining a graben (Holzer and others, in press). The failure zone trends northeast-southwest and is
oblique to the regional topographic gradient (1.3%). The vertical offset in the graben ranged from
0.1 to 0.2 m. The ground rupture damaged water and sewer lines.

Phase one of the investigation began with 11 CPT soundings running along the west side of
Wynne Avenue, from the northernmost part of the cul-de-sac to just south of Cantara Street, a
distance of 176 m. One boring was made at sounding 1 that combined SPT and Shelby tube
samples. Three borings were made at sounding 5. The first was for SPT (wyn-5a), the second
(wyn-5b) for Shelby tubes in the fine-grained material and 2 SPT in a sand unit. However, the
sample recovery was less than 10% in 5b between 1.5 and 4.5 m. A third boring (wyn-5c¢) was
made to resample the 1.5-4.5 m interval. In addition to the SPT’s and tube sample, field vane tests
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were conducted in 5c. The spacing between soundings wyn-5a-5b-5¢ was about 1.5 m. Two
borings were made at sounding 7, one (wyn-7a) was for SPT’s, the other (wyn-7b) was for
Shelby tube samples and SPT’s in the sand deposits.

Phase two was designed to investigate the area outside the zone of deformation. Three
additional CPT’s were made in line with the soundings from phase one. The northern most
sounding (Wyn-14) is located on Schoenborn, north of Roscoe Boulevard, and 43 m west of
Garden Grove Avenue. The southern most sounding (Wyn 13) was located on Wynne Avenue
about 30 m east of the intersection of Wynne, Nestle, and Lorne. Sounding 12 is located 114 m
south of Cantara Street on Wynne. SPT’s were conducted at soundings 13 and 14 and included
Shelby tube samples and field vane tests. The location of the soundings and borings is shown in
figures 1, 2, 6, and 7.

Potrero Canyon

Potrero Canyon is a 5-km-long east-west trending valley about 15 km to the northwest of the
San Fernando Valley. Ground cracks formed along the north and south margins of the canyon at
the contact between the valley fill and bedrock hills. The zone of cracking on each side was about
30 m wide, most of the cracks were extensional with overall displacement at least 10 cm. Vertical
displacement ranged from a few centimeters to 60 cm (Rymer and others, 1995).

Two lines of CPT soundings were conducted across the valley. The eastern line (pot-2-7) runs
along a north-south trending dirt road that entered a small opening on the south side of Potrero
Canyon. The western line (pot-1, 8-12) extends from a high point in the small opening northwest
across Potrero Canyon. Each of the lines of investigation consists of 6 CPT soundings and 2
borings where SPT’s were obtained, Shelby tubes were taken, and field vane tests were made.
Locations of the site, soundings and borings are shown in figures 1 and 8.

RESULTS

Results from the laboratory tests are shown in Table 2. Included in these results are grain size
measurements, Atterberg limits, liquidity index, activity, and strength measurements from field
and laboratory vane tests. Many of the index tests can be viewed in the figures plotted against
depth. Other index properties are plotted against each other to examine different relations. Figure
16 shows the relation between plasticity index/2-micron clay content or activity. Figures 17a and
17b show the relations between liquid limit and plasticity index, this serves as the basis for the
fine-grained Unified Soils Classification. The relation between liquidity index and shear strength is
shown in fig. 18. Liquidity index can be used to estimate strength, values greater than 1 indicate
low shear strength whereas values less than 0 indicate high shear strengths. The ternary diagram
in fig. 19 provides a quick and easy way to compare the hundreds of grain size tests and to
determine which of the samples have clay (0.005 mm) contents less than 15%.



Balboa Boulevard

The site is underlain by alluvium composed of lean and fat clay (CL and CH) with varying
amounts of sand to sandy gravel (GM) with all combinations in between. Grain size properties of
all Balboa samples are shown in Table 2.

The stratigraphy was divided into four informal units (Holzer and others, in press). From top
down they are: unit A is about 1-m thick and consists of road material, artificial fill, and
agricultural soil. Unit B consists of late-Holocene sheet flood and debris flow deposits. The clast
lithology changes from sedimentary north of sounding 13 to mixed sedimentary, crystalline, and
metamorphic south of sounding 13.5. No part of units A or B is below the water table. Unit C
consists of late Pleistocene to middle Holocene fluvial deposits. Unit D consists of dense and firm
sand, silt, and clay fluvial deposits of Pleistocene age. Based on lithology, cementation, and
pedogenic soil development unit D may be part of the Saugus Formation. The contact between
the Pleistocene and Holocene deposits is marked by a significant increase in tip resistance and
blow count. Except for soundings 9 and 14, all soundings were terminated in unit D because the
maximum reaction force of the sounding system had been reached.

The northern and southern extent of the ground failure in the alley coincides with the
intersection of the ground water and the Holocene units. Because of broken pipes and leaking
water we were concerned that the water levels measured during the summer of 1995 did not
reflect pre-earthquake conditions. Standpipes were placed in seven augered borings and
monitored about 18 months. Water levels over this time were stable indicating that the water
levels measured during the investigation probably represent pre-earthquake conditions.

Variation in field blow count, peak vane strength, density, water content, median grain size,
liquidity index, and plasticity index with depth are shown in figs. 9-15, respectively. The Unified
Soil Classification (USC) for fine-grained soils is shown in fig. 17. A general ternary particle-size
classification is shown in fig. 19. A general cross section of the entire Balboa profile is shown in
fig. 20. Detailed cross sections of the extension and compression zones are shown in figs. 21 and
22, respectively. A detailed analysis of the Balboa Boulevard investigation is described in Holzer
and others (in press).

Malden Street

The site is underlain by two alluvial deposits which were divided into geotechnical units. The
first geotechnical unit consists of two parts; unit A is a compacted residential fill, and unit B,
Holocene alluvium composed of soft to very soft lean clay to sandy lean clay. The clay deposits
are inferred to be of overbank and sheetflood origin. The ground water level beneath the failure
was 3.9 m. No Holocene deposits with liquefaction potential were located beneath the failure
zone. At a depth of 4.3 to 5.8 m the lean clay with sand is particularly soft. Field blow count is 1,
field vane strength averages 26 kPa, and tip resistance is 0.2 MN/m>.

The second geotechnical unit consists of Pleistocene alluvial deposits; the age is inferred on
the basis of pedogenic soil profile developments. As at Balboa Boulevard, the contact between the
Holocene and Pleistocene deposits is conspicuous in terms of increased penetration resistance and
increased median grain size. The Pleistocene unit consists of very coarse silty sand to sandy lean
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clay. Bedding is generally irregular and graded. Although unit D contains sediment susceptible to
liquefaction, the factor of safety is greater than 1 at a peak ground acceleration of 0.51 g (Holzer
and others, in press).

Geotechnical properties of samples are shown in Table 2. Variation in field blow count, peak
vane strength, density, water content, median grain size, liquidity index, and plasticity index with
depth are shown in figs. 9-15, respectively. The Unified Soil Classification (USC) for fine-grained
soils is shown in fig. 17. A general ternary particle-size classification is shown in fig. 19. A general
cross section of the entire profile is shown in fig. 23. Logs of the soundings and borings, with
median grain sizes, fines content, and a short field description, are shown in logs mal-1-16.

Wynne Avenue

The site is underlain by Holocene and Pleistocene alluvial deposits composed of lean clay and
silty sand (Holzer and others, in press). Unit A (0-2 m) consists of road base material, fill and silty
sand to sandy lean clay. Unit B (2-6 m) consists of soft lean clay inferred to be flood basin
deposits similar to the B unit at Malden street. Unit C (6-15 m) is texturally similar to unit B
although Unit C is much firmer. Also, Unit C contains two subunits of silty sand, C, (6-8 m) and
C, (10-11.5 m). Subunit C, extends from sounding 8 northward to sounding 14, in general
coarsening towards the north. Subunit C, is thickest underneath soundings S and 11 (separation
only about 3.5 m) and disappears northward at sounding 2 and southward at sounding 8. Unit D
was only sampled in one boring (5a) and is inferred to be Pleistocene in age based on the
increased penetration resistance shown in the CPT and SPT.

Geotechnical properties of samples are shown in Table 2. Variation in field blow count, peak
vane strength, density, water content, median grain size, liquidity index, and plasticity index with
depth are shown in figs. 9-15, respectively. The Unified Soil Classification (USC) for fine-grained
soils is shown in fig. 17. A general ternary particle-size classification is shown in fig. 19. A general
cross section of the entire profile is shown in fig. 24. A detailed cross section of the graben is
shown in fig. 25. Logs of the soundings and borings, with median grain sizes, fines content, and a
short field description, are shown in logs wyn-1-14.

Potrero Canyon

The site is underlain by 12-13 m of Holocene lean clay (CL) with varying amounts of sand and
layers of silty sand (SM) and sandy silt (ML) (Holzer and others, in press). The Holocene deposits
can be divided into 2 units. Unit A is 1.8-3.5-m thick and consists of lean clay (CL) to sandy lean
clay (CL) and silt with sand (ML). This unit is almost entirely above the water table, which ranges
from 2 to 5.6 m below the ground surface. Unit C ranges from 7 to 14.9-m thick and consists of
lean clay (CL) with varying amounts of sand with 0.3 to 1.8-m thick discontinuous layers of sandy
silt (ML) to silty sand (SM). Unit D is inferred to be Pleistocene in age based on pedogenic soil
development and penetration resistance. Not all soundings penetrated into unit D; those that did
penetrated 0.2 to 3.8 m into the unit. The unit consists of dense silty sand (SM) and firm lean clay
(CL) with varying amounts of sand.

Geotechnical properties of samples are shown in Table 2. Variation in field blow count, peak
vane strength, density, water content, median grain size, liquidity index, and plasticity index with
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depth are shown in figs. 9-15, respectively. The Unified Soil Classification (USC) for fine-grained
soils is shown in fig. 17. A general ternary particle-size classification is shown in fig. 19. Cross
sections of the east and west profile lines are shown in figs. 26 and 27, respectively. Logs of the
soundings and borings, with median grain sizes, fines content, and a short field description, are
shown in logs Pot1-12.

Liquefaction Resistance

The liquefaction resistance of samples below the water table and with 15 percent or less clay
(0.005 mm) is shown in Table 3. Samples were not evaluated if the beds the samples came from
were less than 20 cm thick and if the sample interval contained more than 8 cm of clay. This last
restriction occurred frequently because many beds were thin and the sampler penetrated first sand
and then clay. Fines content (<0.075 mm) of the evaluated samples ranged from 8 to 82 percent.
Field blow counts ranged from 4 to 220 blows per foot.
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Table 1. Soundings, borings, and tests.

Sites Soundings Tests
Balboa Boulevard 1 CPT
(Bal) 2 CPT, SPT, Tubes, Vane
3 CPT
4 CPT, SPT, Tubes, Vane, Well
4.5 SPT, Tubes, Vane
5 CPT
6 CPT, SPT, Tubes, Vane, Well
7 CPT
8 CPT, SPT, Tubes, Vane
9 CPT
10 CPT, SPT, Tubes, Vane, Well
11 CPT, SPT, Tubes, Vane
12 CPT, SPT, Tubes, Vane, Well
13b CPT, SPT, Tubes, Vane, Well
13.5 CPT, SPT, Tubes, Vane
14¢ CPT, SPT, Tubes, Vane
15 CPT, SPT, Tubes, Vane, Well
16 CPT, SPT, Tubes, Vane
Malden Street 1 CPT
(Mal) 2 CPT
3a CPT, SPT
3b Tubes, SPT, Well
3c Vane
4 CPT
S5a CPT, SPT
5b Tubes, SPT
6 CPT
7 CPT
8 CPT
9 CPT
10 CPT
11 CPT
12 CPT
13 CPT
14 CPT
15 CPT, SPT, Tubes, Vane
16 CPT, SPT, Tubes, Vane
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Table 1 continued

Sites

Soundings

Wynne Avenue
(Wyn)

Potrero Canyon
(Pot)

QLG n -

7a
7b

10
11
12
13
14

PV IUEWN—

Tests

CPT

CPT

CPT

CPT

CPT, SPT

Tubes, SPT

Tubes, SPT, Vane

CPT

CPT, SPT, Tubes
Tubes, SPT

CPT

CPT

CPT

CPT

CPT

CPT, SPT, Tubes, Vane
CPT, SPT, Tubes, Vane

CPT
CPT
CPT, SPT, Tubes, Vane
CPT
CPT
CPT, SPT, Tubes, Vane
CPT
CPT, SPT, Tubes, Vane
CPT
CPT
CPT
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Table 3 Liquefaction Resistance
Balboa
Water Acceler-
Depth Depth N (N1)60CS Fines Fs, SPT CSRi Unit Sounding table (ft) ation (g)
(m) (ft)
9.1 30.0 20 243 54 0.60 0.682 c2 10 23.7 0.84
9.4 31.0 15 19.7 47 0.48 0.570 c2 12 25.0 0.84
8.3 27.0 10 15.5 51 0.42 0.515 c2 13 26.8 0.84
9.4 31.0 26 24 1 16 0.64 0.546 c2 13 26.8 0.84
13.1 43.0 102 85.4 30 1.99 0.543 d 2 31.0 0.84
10.5 34.5 37 37.9 50 1.99 0.541 d 4 29.0 0.84
11.6 38.0 92 81.2 31 1.99 0.553 d 4 29.0 0.84
9.0 29.5 63 63 8 1.99 0.520 d 4.5 28.9 0.84
9.3 30.5 22 253 38 0.68 0.545 d 6 275 0.84
1.1 36.5 37 36.5 42 1.99 0.570 d 6 27.5 0.84
12.2 40.0 181 146.9 29 1.99 0.578 d 6 27.5 0.84
8.8 29.0 46 432 25 1.99 0.527 d 8 27.3 0.84
10.1 33.0 122 104.6 28 1.99 0.554 d 8 27.3 0.84
11.0 36.0 30 309 36 1.99 0.565 d 8 27.3 0.84
11.0 36.0 142 122.9 28 1.99 0.608 d 10 237 0.84
114 37.5 68 63.6 26 1.99 0.612 d 10 23.7 0.84
14.3 47.0 15 18.4 50 0.42 0.620 d 1 25.0 0.84
16.2 50.0 48 44 4 33 1.99 0.630 d 11 25.0 0.84
12.0 39.5 29 30.9 33 1.99 0.625 d 12 25.0 0.84
12.5 41.0 48 46.9 38 1.99 0.625 d 12 25.0 0.84
13.7 45.0 23 25.2 33 0.61 0.625 d 12 25.0 0.84
14.2 46.5 56 562.1 38 1.99 0.625 d 12 25.0 0.84
12.56 41.0 220 186.7 50 1.99 0.600 d 13 26.8 0.84
13.0 425 36 36.1 45 1.99 0.600 d 13 26.8 0.84
13.4 44.0 20 23.1 47 0.56 0.600 d 13 26.8 0.84
14.2 465 121 102.7 37 1.99 0.600 d 13 26.8 0.84
12.2 40.0 29 27.9 28 0.77 0.570 d 13.5 27.5 0.84
13.3 43.5 38 356.2 32 1.99 0.580 d 13.5 27.5 0.84
14.3 47.0 74 61.2 31 1.99 0.590 d 13.5 275 0.84
11.0 36.0 21 226 62 0.65 0.489 d 15 35.1 0.84
12.5 41.0 30 28.7 50 0.95 0.500 d 15 35.1 0.84
14.0 46.0 30 29.2 37 1 0.540 d 15 35.1 0.84
14.9 49.0 149 113.1 23 1.99 0.560 d 15 35.1 0.84
Malden
Water  Acceler-
Depth Depth N (N1)60CS Fines Fs, SPT CSRi Unit Sounding table (ft) ation (g)
(m) (ft)
10.0 328 27 30.5 23 1.99 0477 d 3b 12.7 0.51
10.1 33.1 46 51.5 31 1.99 0.497 d 6a 11.2 0.51

64



Wynne

Water Acceler-
Depth Depth N (N1)60CS Fines Fs, SPT CSRi Unit Sounding table (ft) ation (g)
(m) (ft)
6.4 21.0 9 16.5 37 0.61 0.376 c1 1 15.5 0.51
7.2 23.5 20 21.9 11 0.77 0.397 c1 1 15.5 0.51
6.1 20.0 10 17.2 32 0.62 0.385 ci 5a 14.0 0.51
6.9 225 29 34.9 23 1.9 0.407 cl 5a 14.0 0.51
7.6 25.0 8 9.2 9 0.31 0.425 cl 5a 14.0 0.51
6.6 21.5 19 21.7 11 0.76 0.399 ci 5b 14.0 0.561
7.0 23.0 20 23.9 17 0.84 0.410 ci 5b 14.0 0.51
6.4 21.0 16 214 23 0.76 0.394 ci 5¢c 14.0 0.51
71 23.0 26 29.4 14 1.27 0.412 o 5c 14.0 0.51
6.4 21.0 12 20.3 43 0.68 0.419 c1 7a 12.5 0.51
7.6 25.0 13 20.8 54 0.65 0.449 ci 7a 12.5 0.51
6.2 20.5 8 12 18 0.41 0.413 cl 7b 12.5 0.51
6.9 22,5 15 20.5 23 0.66 0.433 cl 7b 12.5 0.51
6.9 22.5 16 17.7 23 0.76 0.323 ci 14 21.7 0.51
79 26.0 21 227 20 0.93 0.347 c1 14 21.7 0.51
8.7 28.5 12 13.8 18 0.53" 0.364 ci 14 21.7 0.51
9.8 32,5 17 20.9 29 0.61 0.481 c2 7b 12.5 0.51
9.9 325 13 19.7 49 0.57 0.483 c2 7a 12.5 0.51
10.4 34.0 24 25 10 0.79 0.462 c2 5a 14.0 0.51
11.3 37.0 39 43.8 31 19 0.463 c2 5a 14.0 0.51
16.2 53.0 71 67.9 38 1.9 0.444 d 5a 14.0 0.51
Potrero
Water  Acceler-
Depth Depth N (N1)60CS Fines Fs, SPT CSRi Unit Sounding table (ft) ation (g)
(m) (ft)
6.1 20.0 9 16.4 46 0.62 0.369 c1 3 10.7 0.43
6.7 22.0 10 171 43 0.62 0.383 ct 3 10.7 0.43
4.6 16.1 7 14.2 78 0.56 0.354 c1 6 9.3 0.43
7.5 25.6 9 17.2 82 0.56 0.425 ci 6 9.3 0.43
46 15.0 7 12.7 30 0.55 0.326 ci 8 10.8 0.43
6.4 21.0 9 16.2 52 0.6 0.377 c1 8 10.8 0.43
9.8 32.2 5 12 45 0.39 0.427 ci 8 10.8 0.43
5.9 19.4 6 14 69 0.44 0.446 c1 12 6.6 0.43
7.9 25.9 4 10.1 28 0.29 0.480 ci 12 6.5 0.43
10.7 35.1 8 16.4 73 0.44 0.490 a 12 6.5 0.43
154  50.527 59 568.2 21 1.99 0.424 d 6 93 0.43
13.6 44622 32 37.3 35 1.99 0.419 d 8 10.8 0.43
125 41.013 86 91.6 15 1.99 0.479 d 12 6.5 0.43
13.1 42.981 36 39.2 16 1.99 0.474 d 12 6.5 0.43
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Table 4. Radiocarbon analyses from Balboa Boulevard.

Lab Sample Depth ft (m) “C AGE Description

Number Name
CAMS- Bal2-10D-A 29.4(8.96) 11710+ 100 Several 2 mm size organic
26048 fragments, prob. charcoal.
CAMS- Bal10-15A 39.3(11.99) 12150+ 70 Charcoal frags. to 4 mm.
26049
CAMS- Bal12-10 34.6(10.56) 12650+ 90 Several 2-3 mm fragments, prob.
26050 charcoal.
CAMS- Ball3-5 23.1(7.04) 6200+ 80 2 primary organic fragments;
26051 probably charcoal to 5 mm.
CAMS- Ball3-11 34.3(10.45) 12130+ 70 Numerous charcoal fragments to
26052 4 mm.
CAMS- Bal15-14C 32.9(10.02) 11560+ 100 Numerous charcoal(?) fragments
26053 to 3 mm.
CAMS- Ball6-15E 41.0(12.5) 14630+ 110 Very small organic fragments
26054 (charcoal?)
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USGS GEOTECHNICAL LOG

HOLE NUMBER _| PROJECT _Northridge Ground Deformation Studies
LOCATION _Balboa Boulevard (BAL) COORDINATES _X: 361829.5, Y: 37844514
DATE DRILLED _CPT: 4-12-95 GROUNDWATER
PERSONNEL _D: Bennett/Criley ELEVATION _1092 ft, 332.8 m MSL
CONE PENETRATION TEST GRAIN SIZE ©
- o
e o zZ — 73] -
@é T | mmo TIP L ES 3 g8 SOIL DESCRIPTION
= % MN/m2 & g | U S
o o &
8 g0 B
- : < Fill
o .5— ' xxx
A
i H
—5 15 Silty sand to sandy silt
[ 2
B 2.5 B
.
= 10 H / Sandy lean clay to lean clay
i 35 /
C 7
i \
— 15 457 Sandy lean clay and sandy silt grading downward
L to silty sand
5
= 5.54
-20 &
i 6.54 c 7
T %
- 75 /
—25 / Sandy lean clay and sandy silt grading downward
L / to silty sand
6 /
L 8.5 /
- A /
30 & 1 /
R D /
- / Silty sand
L 104 /
__35 105 End of sounding, 34.1 ft., 10.4 m
~ IH
R 15
i 12
— 40
REMARKS: Most northern sounding, out of failure zone. - - Page 1of |
Dry at 34 ft , Magnitude= 68 | [ Acceeraton=084 | 679




HOLE NUMBER _2

USGS GEOTECHNICAL LOG

PROJECT

Northridge Ground Deformation Studies

| LOCATION _Balboa Boulevard (BAL)

DATE DRILLED _CPT: 4-12-95; SPT: 5-17-95

| PERSONNEL _L: Ponti; D: Bennett/Criley

COORDINATES _X: 361828.9, Y: 3794384.6

GROUNDWATER _3ft; 94 m
ELEVATION _1085 ft.. 330.7 m MSL

f CONE PENETRATION TEST GRAIN SIZE 8
| -
T 80 =z = %) —
Fo g8 = lolEle
E 2 E RATIO TIP ':_ E " =< Z I SOIL DESCRIPTION
= % MN/m2 % ) w © <
o o &
8 00
A X x
- 5. A xxxx
o X X
- ) Sandy lean CLAY, 10YR4/3 to 3/3, dark yellowish
_ 0028 | 68 /// brown, not sticky or plastic, friable, massive:
H 0062 | 53 | & '/ 3% clasts to 7 mm
-5 154
- Sandy lean CLAY massive, 10YR4/4, dark
- & 7 | 0055 | 58| yellowish brown, modern roots, not sticky or
plastic
- 25 B Lean CLAY with sand, 10YR4/4, dark yellowish
3 W1 1% | a brown not sticky, sligntly plastic, friable,
3 il massive, pebbles to 15 mm,
" 10 Lean CLAY with sand to silty SAND at base,
- ooss | 78 | a 10YR4/4, dark yellowish brown, slightly sticky
351 0082 | 48 | sM and plastic, rare pebble to 30 mm, massive
Sandy SILT, 10YR4/4, dark yellowish brown,
) 4 13 | oor0 5 | m slightly sticky and plastic friable, roots
- \ present
- 15 4.5
& Silty SAND to sandy lean CLAY, 10YR4/4, dark
) 0083 | 48 | sM yellowish brown, not sticky, slightly plastic,
- 55 007 | 64 | oL massive, some pebbles to 15 mm, pp=1.2-1.6 kst
- = Silty SAND, 10YR4/4, dark yellowish brown, part
-20 6 g %%%5 71% . of above; and in sharp contact, lean CLAY with
- sand, same color, slightly sticky and plastic
- 654 18 88350 98 a / [\ Lean CLAY with sand to sandy lean CLAY 10YR4/3,
_ - c / dark yellowish brown, slightly sticky and
2 / plastic, massive, pp=2-4 ksc :
Lean CLAY with sand, 10YR4/3, dark yellowish
) 75 0.08 88 brown, slightly sticky and plastic, soft,
- 25 ”~ ooas | 74 | @ / moderately effervescent
) Py /
85 /
Silty SAND, 10YR4/2, yellowish brown, to sandy
) o 0093 | 44 | sM A lean CLAY, same color, red mottles, 7.5YR3/4,
- 30 0040 | 65 | o ; "\ few thin CaCO3 stringers
i 951 / -Y\ 11,710+-100 uncorrected radiocarbon years
g % 0035 | 48 | QL Sandy lean CLAY ¥r~ades downward to clayey SAND,
- 0076 | 698 | SC 10YR4/3, dark yellowish brown, slightly sticky
_ 104 / and plastic, rare carbonate
) 10.5- b /
- 35 / Sandy SILT to sandy lean CLAY to silty SAND at
_ - 0058 | 58 | QL / the base, 10YR4/3, dark yellowish brown, not
0.118 4 | sMm sticky or plastic, rare carbonate
- ™ Silty SAND to lean CLAY with sand, with depth,
i 15 | 338 | %3 10YR3/3 dark yellowish brown, poorly sorted,
‘ soft, not sticky or plastic, pp=1.6-4.5 ksc
) 12 e | S0 |8 | a Sandy lean CLAY to lean CLAY with sand,
_ 40 0033 | 73 10YR4/3, dark yellowish brown, slightly sticky
and plastic, CaCo3 near top
REMARKS: Out of failure zone.
[ vagnituce= 68 | [ Acceeration=084 | é’gge’ orz




USGS GEOTECHNICAL LOG

HOLE NUMBER 2 PROJECT _Northridge Ground Deformation Studies

LOCATION _Balboa Boulevard (BAL) COORDINATES _X: 361828.9, Y: 3794384.6

DATE DRILLED _CPT: 4-12-95; SPT: 5-17-95 GROUNDWATER _31ft: 94 m

PERSONNEL _L: Ponti; D: Bennett/Criley ELEVATION _1085 ft.; 330.7 m MSL

CONE PENETRATION TEST GRAIN SIZE

=z

! SOIL DESCRIPTION

DEPTH
(feet)
(meters)

RATIO TIP
% MN/m2

CLASS
UNIT
GRAPHIC LOG

2

B
LY

R {Saugus Format ion??)

- D Silty SAND, 10YR4/3 dark brown, at top to 5Y7/1
13 02| 3490 | 5 | su l to 5/3 light gray to olive, not plastic,

B 135 End of boring, 43.5 ft., 13.3 m

- 14+

14.54
- 1551

- a5
17-

17.57

185

ex
L 195
204
5 2051
L 2H
215
- 221
L 225
=75 23
- 235

24

| Magnituse=68 | | Acceeration=084 |

Page 2 of 2
69




USGS GEOTECHNICAL LOG
_ HOLE NUMBER _3 PROJECT _Northridge Ground Deformation Studies
LOCATION _Balboa Boulevard (BAL) COORDINATES _X: 361828.6, Y: 3794356.6
DATE DRILLED _CPT: 4-12-85 GROUNDWATER _30 ft; S.1m
PERSONNEL _D: Bennett/Criley ELEVATION _1082 ft; 329.8 m MSL
CONE PENETRATION TEST GRAIN SIZE ®
—_ =1
= P =z = | @ =
E8 S| mro - RE-EMEIELE: SOIL DESCRIPTION
8= & m2 e E o (g =
. 8|2 %
8 00 :
A X x
x X N
5 ‘A xxx, Fill
B 1
i H Silty sand
L 5 15-
i 2 /
B 254 B % -Lean clay to sandy lean clay
-0 * /
i 35 A
r 44
— 15 45 [ Interbedded silty sand and sandy lean clay
i 5
- 5.5
| 64
20 =
i 6.5 c /
- / Sandy lean clay to lean clay with sand
- 7- /
L5 78 .
- &
r Silty sand
L 8.5 \
- [
o
— 30 v
- /
| 957 D / Sandy lean clay
‘ 0 1 Silty sand
:_35 1057 End of sounding, 34.1 ft., 10.4 m
u "~
R 154
L
24
— 40
REMARKS: Qutside of fai
utside of failure zone, next to cracks. IiMagn tude= 6.8 l [ Acceleration= 054 J 7lgge 1of!




USGS GEOTECHNICAL LOG

HOLE NumBer _4 PROJECT _Northridge Ground Deformation Studies
LOCATION _Balboa Boulevard (BAL) COORDINATES _X: 361828.5, Y: 3794340.5
DATE DRILLED _CPT: 4/2/5; SPT: 5/18/95 . GROUNDWATER _28 ft: 85m
PERSONNEL _L: Ponti/Hecker, D: Bennett/Criley ELEVATION _108t ft; 329.5m MSL
CONE PENETRATION TEST GRAIN SIZE ®
I K =z < [75] 9
5§ 2 REEEREIEIE: SOIL DESCRIPTION
gg 8 RATIO TIP s E ol 5135 T
= % MN/m2 % o |Ww|® S
I L i
8 00
A xxx’
L A Fill
L 5 Y x5
i 1 Silty SAND to sandy lean CLAY, 10YR3/3 dark
H 0008 | 44 | sM brown to 10YR3/2 very dark grayish brown,
- 0057 | 57 | a massive, firm to friable, effervescent
5 7
v / Lean CLAY with sand, Brown 10YR4/3, soft,
i 6 | o004 | T7T | 0 / slightly sticky and plastic, pebbles to 10mm,
L 251 / violently effervescent
L ) / —— Lean CLAY with sand, brown 10YR4/3 to dark
0.013 8 yellowish brown 10YR4/4, massive, strongly
— 10 3 002 | 70 | & / effervescent, pp=0.2-3.2 ksc
i 35 / .
o Sandy lean CLAY, dark yellowish brown 10YR4/4,
8 g-gg.-} Bla massive, pebbles to 10 mm, violently
= pa o effervescent
i 45 JES  Silty SAND to sandy lean CLAY, dark yellowish
- 15 B | 998 | s | M brown 10YR4/4, massive, slightly plastic,
L 5 - a ) pebbles to 20 mm, violently effervescent
L
Sandy lean CLAY to silty SAND, dark yellowish
B 5.5 18 8%8 62| & brown 10YR4/4, massive, distinct contact
L - SM between the two
—-20 &
L 65 / Sandy lean CLAY, brown 10YR3/4 to dark
00ss | eo c yellowish brown 10YR4/4, massive, some pebbles
L 7 0040 | 56 | & / to 15 mm
F_ 25 7.54
Silty SAND to silty SAND with gravel,
r & B | 3199 | 48| ™ 10YR4/4-5/4 dark yellowish brown to yellowish
- : brown, gravel rare to 20% and up to 20 mm
L . Mostly silty SAND, one layer sandy lean CLAY,
a5 AR A = Y " Gark yellowish brown 10YA4/4 to varisble, dark
o : i gray 56Y4/1, grayish brown 2.5Y5/3, not sticky
B 30 9 ™ or plastic, friable
s 8| Silty SAND with gravel to sandy lean CLAY at
- 954 base, Brown 10YR4/3 with mottles of strong
R brown 7.5YRS5/6, slightly sticky and plastic,
0060 | 56 /—\_ massive, not effervescent
- 104 0082 | 45 | sM Sandy lean CLAY to silty SAND, dark yellowish
| D brown 10YR4/8 mottled with grayish brown-light
105 a7 | 3393 | &2 | sm olive brown 2.5Y5/3, breaks along horizontal
— 35 : partings; not effervescent, massive
L M Silty SAND, light olive brown 2.5Y5/4 with
strong brown 7.5Y4/6 mottles, massive, pebbles
= to 30 mm, not effervescent
L 15 e | PR Silty SAND, light brownish gray to light
- Yy yellowish brown 2.5Y6/3, with mottles of brown
S - \ to strong brown 7.5Y4/5, pebbles to 30 mm,
I 40 massive
End of sounding, 38.5 ft., 11.7 m
REMARKS: Northernmost sounding in faiure zone. P !
In the graben ang Magritude= G.SJ L Acceleration= 0.84 | 71age !




USGS GEOTECHNICAL LOG

HOLE NUMBER _4.5 PROJECT _Northridge Ground Deformation Studies
LOCATION _Balboa Boulevard (BAL) COORDINATES _X: 361828.3, Y: 3794329.5
DATE DRILLED _SPT: 5-16-95  GROUNDWATER _27.5 ft; 84 m
PERSONNEL _L: Ponti; D: Bennett/Criley ELEVATION _1080 ft.; 328.2m MSL
CONE PENETRATION TEST GRAIN SIZE ©
> o
I= I 2z - wn -
%ﬁ T | R TIP Sl EISIE|El S SOIL DESCRIPTION
= % MN/m2 5| gle|°® E
o o &)
8 o o s
- Al x] Sandy lean clay, very dark grayish brown,
5 y | x 10YR3/2
3

- Pebbley gravel, 50-100 mm

L5 5

24

Lean CLAY with sand, brown to dark brown,
10YR4/3, massive, moderately plastic and
slightly sticky, soft

[\~ Lean CLAY with sand, dark yellowish brown,
t%OYFlg/A. slightly sticky and plastic, similar
0 above

I~ 25

I
L0 > 3% | 8 | o

AMMAI.N

4 Silty SAND, dark yellowish brown, 10YR4/4,
B 15 %?63:;5 ‘Z‘g SM massive, non-plastic to slightl\{ plastic, not
L 15 4.5 . sticky to slighty sticky, gravel to 10 mm, some
\ sharp bedding changes
5 1

- 551

NN

6.5+
B C
L 74
I 75 . .
- 25 Silty SAND, yellowish brown, 10YRS/4, top-
R 23 810’32 ﬁg SM slightly sticky and plastic, firm bottom-
& - massive, gravel to 70 mm, not sticky or plastic
- 0053 | 68 | M ===y Silty SAND, yellowish brown 10YRS/4 to dark
L 85 0470 [ 18 | SM y [ gellowish brown 10YR4/4, and light olive brown
.5Y5/4 at bottom, not plastic or sticky,
- 53 | 930 [ B Bw-sM 0 arkosic sand, boundaries between subsamples
30 & - sharp, 50 mm layer of sandy SILT in middle

s SAND with silt to silty SAND with gravel,
B 9.5+ brown, 10YRS/3, gravel to 30 mm, consists of
weathered sedimentary and granitic clasts

End of sounding, 29.8 ft., 8.1 m

i 1
i 1054
— 35

- 1
i 15+
i 2
—~ 40

REMARKS: In failure zone bewt undings
4and5, no CPT. oo | Magntude=68 | [ Accelration=084 | 7“;93 lof!




USGS GEOTECHNICAL LOG
HOLE NUMBER _9 PROJECT _Northridge Ground Deformation Studies
LOCATION _Balboa Boulevard (BAL) COORDINATES _X: 361828.2, Y: 3794312
DATE DRILLED _CPT: 4-13-95 GROUNDWATER
PERSONNEL _D: Bennett/Criley ELEVATION _1078 ft; 3289 m MSL
CONE PENETRATION TEST GRAIN SIZE ©
- o
I= & z —~ 7)) -
%é § RATIO TP LlE i g % % SOIL DESCRIPTION
= % MN/m? 5| o | @ S
S | B &
8 00 B
A xxx,
: 5 A x X Fill
%
I /| %
-5 15- /
4 /
- 251 / Lean clay to sandy lean clay
- B /
- ]O H /
b Z]
35
- Silty sand
- 4
15 45
- 4
- A //
- 5.5 %
“" 20 & % " Lean clay to sandy lean clay
i 6.5- /
L c /
= 7 /
L5 75 /
: & Silty sand
\ 4
L 85
- g
L 30 S End of sounding, 28.8 ft., B.B m
- 95
L 104
i 0.5
— 35
- -
i 1154
i 12
— 40
REMARKS: Dry to 289 in CPT sounding.
iSRRI | Megnitue=68 | [ Acceleration=084 | 7’;‘998 fori




USGS GEOTECHNICAL LOG
HOLE NUMBER _B PROJECT _Northridge Ground Deformation Studies
LOCATION _Balboa Boulevard (BAL) COORDINATES _X: 361828.0, Y: 3794296.6
DATE DRILLED _CPT: 4-13-95; SPT: 7-10-95 GROUNDWATER _269 ft. 82m
PERSONNEL _L: Ponti; D: Bennett/Criley ELEVATION _1077 ft; 3283 m MSL
CONE PENETRATION TEST GRAIN SIZE ©
I ‘g z w| @ 3
= —_ = =l o
’§'§ T | RO P cl ElLI2IElE SOIL DESCRIPTION
= % MN/m2 & o w|°© <
] = 5
Q w
8 go A
A xxxx
- A
S " x o
L ) 7
I ] /
5 15 /
i "2 /
B Lean CLAY with sand, dark yellowish brown
N 9 008 | 74 | L 10YR4/4, sticky and plastic, firm, one piece of
254 gravel to 20 mm, one modern root, carbonate
= B filaments common, effervescent
10 3 /
i 35
[, g
i 45 Silty SAND, dark yellowish brown, 10YR4/4,
—15 | 99% | & g_” friable, gravel to 15 mm, effervescent; and,
= " / sandy lean CLAY, same color, slightly sticky
5 [ and plastic, sand to 4 mm, few carbonate
L / filaments
o 5.5 /
- / Lean CLAY with sand, dark yellowish brown,
— 20 6 7 | oo |82 10YR4/4, friable, gravel to 10 mm, matrix
supported, moderate effervescence, modern root
- in bottom
6.5 /
L ¢ /
L 7 /
25 75 7
Lean CLAY with sand to sandy lean CLAY, dark
N & " g-g% g; o grayish brown, 10YR4/2, slightly sticky and
- - plastic, moderately effervescent, some light
45 / brown mottles
" %043 | % sur'q Sandy lean CLAY, dark grayish brown to olive
L : 4 brown 2.5Y4/3, sand to 3 mm; and sand% SILT to-
9 silty SAND at bottom, olive brown, 2.5Y4/5,
— 30 22 %‘?‘)2851 gg SM \_ massive, common roots and carbonized roots
- 954 - Silty SAND, dark brown 7.5Y3/3, gravel to 10
mm, some effervescence, some brown mottling,
- not sticky or plastic
o 104 Mostly silty SAND to lean CLAY with sand, very
B o | 3 | v dark grayish brown 10YR3/2, very poorly sorted,
10.54 0033 |71 | a | D massive, slight effervescece, olive brown
- 35 2.5Y4/4 and olive 5Y4/2 mottles
R “ 0087 | 43 Silty SAND, brown to dark brown 7.5Y4/2 and
37 | 0062 | 42 | M dark grayish brown 2.5Y4/2 mottles, not sticky
- or plastic, diffuse contact, friable
154
GRAVEL with sand to silty SAND, light brownish
40 a e | 1909 3% o] gray 2.5Y6/2, weathered and rotten sedimentary
clasts, black basalt clast, white 2.5Y8/2,
hard. carbonate cement. Saugus soils (?)
REMARKS: -
Magnitude= 68 | | Acceeration=084 | Page fof 2

74




HOLE Numeer _B

USGS GEOTECHNICAL LOG

LOCATION _Balboa Boulevard (BAL)

DATE DRILLED _CPT: 4-13-95; SPT: 7-10-95

PERSONNEL _L: Ponti; D: Bennett/Criley

PROJECT _Northridge Ground Deformation Studies
COORDINATES _X: 361828.0, Y: 3794296.6

GROUNDWATER _26.9 ft; 82 m

ELEVATION _1077 ft, 328.3m MSL

CONE PENETRATION TEST

RATIO TIP
% MN/m2

DEPTH

(feet)
(meters)

SPT-N

CLASS

UNIT

SOIL DESCRIPTION

GRAPHIC LOG

=

1354
- 14
4.5
- 15
L 155
16
- 1654

17
1754
- 181
854

19

- 19.54

i 20.54

2154

- 22.5-

r 23,5

End of sounding, 40.5 ft., 12.3 m

Magnitude= 68 | | Acceeration=084 |

Page 2 of 2
75




. HoLE NuMBeR L

USGS GEOTECHNICAL LOG

PROJECT _Northridge Ground Deformation Studies

LOCATION _Balboa Boulevard (BAL)

COORDINATES _X: 361827.8, Y: 3794273.7

DATE DRILLED _CPT: 4-13-85

GROUNDWATER _26 ft; 7.9 m

PERSONNEL _D: Bennett/Criley

ELEVATION _1076 ft. 3280 m MSL

CONE PENETRATION TEST GRAIN SIZE 3
-
I & b4 - ) -
Fo g — 1 HhlEl o
% k] E‘ RATIO TIP o E m g Z| = SOIL DESCRIPTION
= % MN/m? 5| g | ¥ S
o o &
8 00
A X X
- Ax*x]  Fill
.5 v | x
_ . ) 7
- A /
-5 15 /
) 24 / .
- / Lean CLAY to sandy lean CLAY
- 2.5 /
- B /
— 10 H
i 35
o 4+
-_ 15 4.54 Silty SAND
- & } 7
- 55 %
- 20 & / Lean CLAY to sandy lean CLAY
' 65 /
; c /
i 7. /
-_ 25 7.5+ /
85 K
o
- 30
9.54 D
- Silty SAND
i 104
- 35 End of sounding, 34.5 ft., 10.5 m
- i
X 1154
) 12
- 40
REMARKS:
| Megnitue=68 | [ Acceerstion=084 | 7’;‘3399 forl




HOLE NUMBER _8
LOCATION _Balboa Boulevard (BAL)

USGS GEOTECHNICAL LOG

PROJECT _Northridge Ground Deformation Studies

COORDINATES _X: 361827.5, Y: 3794244.5

DATE DRILLED _CPT: 4/13/95; SPT:5/19/95

PERSONNEL _L: Ponti; D: Bennett/Criley

GROUNDWATER _26.ft; 79 m

ELEVATION _1073 ft: 327.1m MSL

CONE PENETRATION TEST GRAIN SIZE
I - ol |2
° : —_ Fd =
§ $ 5| mo P L EDISE|E SOIL DESCRIPTION
€ % MN/m2 5| o |8|° Z
(l & | E &
0
A X X
F 5l A xxx:_\ Fill
X N
o ) x Sandy lean CLAY, very dark grayish brown
L 5 0035 | 67 | & 4 Xfx 10YR3/2, massive, brick pieces very common
H Silty SAND, olive brown 2.5Y4/4, fines upward,
r 0.106 42 | oy massive, gravel up to 50 mm, cabonate very
-5 15 0076 | S0 common, not sticky or plastic, no organics or
open pores
- 2 7
o Sandy lean CLAY brown to dark brown 10YR4/3,
L 15 0.027 65 | CL sticky and plastic, firm, gravel to 20 mm, very
25 / ef fervescent
- 00iS B [\~ Lean CLAY with sand, olive brown 2.5Y4/4,
—10 3 7| slightly sticky and plastic, massive, top- open
pores and roots, some sections no grave, gravel
B 354 /—\_ up to 15 mm
- 2 | 0020 | 59 | CL Sandy lean CLAY, dark yellowish brown 10YR4/4,
L friable, violent effervescence, slightly sticky
4] 02w | 2 \ and plastic, hard drilling
= o0 | 23 | SM Silty SAND, olive brown 2.5Y4/4, massive, firm,
15 4,51 disseminated carbonate, gravel to 25 mm, no
— roots or organics, uniform
o 5] ¥ Silty SAND, brown to dark brown 10YR4/4, not
L 8 8%% 3 a“ Mg sticky or plastic, violent effervescence; and
. / lean CLAY with sand, light yellowish brown
- 55 ‘\_ 10YR6/4, slightly sticky and plastic
" o%e | & Sandy lean CLAY, dark yellowish brown 10YR4/4
6 and brown to dark brown 10YR4/3, uniform,
— 20 massive, friable, slightly sticky and plastic,
L strongly effervescent, grave is rare but up to
8.5+ 10 mm
b~ 7 C /
I / Fat CLAY to sandy lean CLAY 10YR3/2 very dark
754 0,076 a9 | M gravish brown, firm and massive, minor to
- 25 008 | 8 | o / m?deggte carbonate, some sand, sticky and
plastic
- & 2o% e | & //L Sandy lean CLAY to silty SAND with depth, brown
- 7 | 008l | 48 | s to dark brown 10YR4/3 and very dark grayish
85 5 brown 10YR3/2, yellowish brown mottles 10YR5/6,
- 235 | 33 | SM | ¥ \_ fines upward
- 48 | 0420 | 25 | SM Clayey SAND to silty SAND, grayish brown to
=30 & light olive brown 2.5Y5/3 with dark greenish
gray 56Y4/1 mottles, massive, common carbonate,
L s A =2 1 | = - tip of tube damaged by gravel
B ?é%ﬁ%/gmn witq gra:eléobrown to d?r‘k brggwn
, gravel up to mm, mix of weathered
L 10+ 122 8;%8% %’ SwS-MSM D \ sedimentary clasts
L Silty SAND to SAND with silt, grayish brown to
10.54 light olive brown 2.5Y5/3 and mottles of strong
— 35 brown 7.5YR5/6, weathered clasts up to 20 mm,
L " 30| 0138 | 36 | sM little effervescence
Silty SAND, very dark grayish_brown 10YR3/2
o with mottles of strong brown 7.5YR5/8 and olive
L 1154 yellow 2.5Y6/8, mottles common, no
effervescence,
r 4 124 End of sounding, 36.5 ft., 11.1 m
REMARKS: Page 1of |

| Magituse=68 | [ Acceeraton=084 | 2




HOLE NUMBER _9

USGS GEOTECHNICAL LOG

PROJECT _Northridge Ground Deformation Studies

LOCATION _Balboa Boulevard (BAL)

COORDINATES _X: 3618271, Y:3794204.5

DATE DRILLED _CPT: 4-13-95

GROUNDWATER

PERSONNEL _D: Bennett/Criley

ELEVATION _IO70 ft. 326.1m MSL

DEPTH
(feet)
(meters)

CONE PENETRATION TEST

GRAIN SIZE

RATIC
%

TIP
MN/m2

SPT-N

Dgq (mm)
FINES (%)

SOIL DESCRIPTION

CLASS
UNIT
GRAPHIC LOG

-
|

15

121

40

>
X X
x
X.

Fill

X X X

X

Silty SAND

Lean CLAY to sandy lean CLAY

\\\\a\\\

Silty SAND

End of sounding, 15.4 ft., 4.7 m

|

|
-

REMARKS: Ory to 4.7 m. Could not penetrate

hard layer at 4.7 with CPT.

Magnitude= 68 | | Acceeration=084 |

Page 1of 1
78




USGS GEOTECHNICAL LOG
HoLE Numeer _10 PROJECT _Northridge Ground Deformation Studies
LOCATION _Balboa Boulevard (BAL) COORDINATES _X: 361826.6, Y: 3794146.0
DATE DRILLED _CPT: 4-13-95; SPT: 5-20-95 GROUNDWATER _23.7 ft. 7.2 m
PERSONNEL _L: Ponti; O: Bennett/Criley ELEVATION _1065 ft.. 3246 m MSL
CONE PENETRATION TEST GRAIN SIZE ©
r— 9 =z 0 3
T o —_ 2 -
] %é RATIO P L EIDIRE % SOIL DESCRIPTION
Q = ~ d
% MN/m2 % g | ¢ g
o o
8 q L
A X X j
" N < x Fill
B ’ Silty SAND to silty SAND with gravel, dark
L 0285 | 28 yellowish brown 10YR4/4, massive, clasts to 50
H Y SM mm, very effervescent
R 0.100 43
5 15
i A
= 2-
7 Lean CLAY with sand, dark yellowish brown
i 25 8 |oos |74 / 10YR4/4, massive, soft, slightly sticky and
L plastic
| 10 3 0.041 74 [\ Sandy lean CLAY, dark yellowish brown 10YR4/4,
R 8| a uniform massive, friable, slightly sticky and
- : plastic, gravel to 5 mm, few roots, yellowish
i 3.6 / red mottles at bottom
- 4 /
{5 45 B é '
/] : .
o Silty SAND with gravel to sandy SILT, dark
L & 5 | R[5 | M yellowish brown 10YR4/6 and 3/4, clasts to 40
N M mm, fiable, angular to rounded
B 56 o Silty SAND, dark yellowish brown 10YR3/4,
L OO I S A I M g massive, gravel to 5 mm and sandy SILT, same
20 6 ) - % color, slightly plastic, massive
- Sandy SILT to sandy lean CLAY, dark yellowish
i 6.5 s | o | s M / brown 10YR4/4, slightly sticky and plastic,
. / slightly effervescent, gravel to 10 mm
~ s 4 8‘838 gg a / RS Sandy lean CLAY, dark yellowish brown 10YR4/4,
L ) - SM Y slighty sticky and plastic, massive, gravel to
21 I | I S R R I O O 5 mm; and silty SAND, dark brown
— 23 98z | 4 P Silty clayey SAND to silty SAND, dark brown to
- 8l - C dark yellowish brown 10YR4/4, slightly stick
i N and plastic (upper), massive, soft
0128 | 36 | SM Silty SAND, yellowish brown 10YRS/4, uniform,
- 8.54 - massive, tube end damaged
- Silty SAND to sandy SILT, dark yellowish brown
- 30 & 20 | 88 13 flf‘ 10YR4/4, gravel to 20 mm
L Silty SAND and silty clayey SAND, yellowish
9.5 010 | 35 | sM brown 10YR5/4, massive, gravel to 20 mm, and
L 006 | 87 | o L lean CLAY with sand, very dark grayish brown
i 10- N 10YR3/2
8-835 68 | OL A& / Lean to fat CLAY with sand, very dark grayish
- . 87 | oo brown 10YR3/2 with dark greenish gray mottles,
35 0.5 sticky and plastic, massive, uniform
0560 | 5 | SP SAND to silty SAND with gravel, yellowish brown
- I 42 | 0280 | 28 | sM o 10YRS/4 to light olive brown-light brownish
L gray 2.5Y5/3, well to poorly sorted, gravel to
g8 | 010 | 35 | gy Smm
15 0.400 | 26 .
- o0 oo T o N\ Stity SAND
- | o052 | 65 | ML Fat CLAY to sandy SILT, dark grayish brown
4 - N ot St ot ML N e 2.5Y4/2, very to slightly sticky and plastic,
— O charcoal (?), rusty mottles
—12.150+-70 uncorrected radiocarbon vears |
REMARKS: In alley about 25 ft north of Halsey. End of i 5 ft., 12m Page 1of |
Pearched water at 8 m? Magnitude= 68 | Acceleration= 0.84 79




HOLE Numger _11

USGS GEOTECHNICAL LOG

LOCATION _Balboa Boulevard (BAL)

DATE DRILLED _CPT: 4-13-95; SPT: 7-13-95

PERSONNEL _L: Ponti; D: Bennett/Criley

PROJECT _Northridge Ground Deformation Studies

COORDINATES _X: 361826.2, Y: 37941131

‘GROUNDWATER 25 ft; 76 m
ELEVATION _1064 ft; 3243 m MSL

CONE PENETRATION TEST GRAIN SIZE ©
I ? =z w0 3
3 & - | =& =i o
& & T | RO . E S 3 Z| g SOIL DESCRIPTION
€ % MN/m2 | g | ¢ g
[=) o o
8 ao
A x
= A xxx)‘ Fill
| H x o
- ’_ -
o Silty SAND
- 5 15+
i 2 . .
- Silty SAND to sandy SILT, dark yellowish brown
i o | §8 | ¥ SM 10YR4/6, loose, very friable, not sticky or
25 : i 7 plastic, sharp contact between the two sediment
- / types, modern root, no gravel
i 35 B /
B Lean CLAY to sandy lean CLAY
L 4 /
- 15 4.5 ?
i 5 A
- 55 Silty SAND
20 o ‘ 7
i 6.5+ /
B Sandy lean CLAY, brown to dark brown 10YR4/3,
L 7- 0037 | es uniform, soft, massive, slightly sticky and
0072 c plastic, pebbles to 15 mm
25 7.4 Lean CLAY with sand to sandy SILT, dark brown '
B %%274 755 cL "/ 10YR3/3, massive, soft and loose, effervescent,
B o7l | st | M| ¢
& Silty SAND to sandy SILT, dark brown-brown
i ono | a | sm 10YR4/3 to dark yellowish brown 10YR4/6,
- 8.5 cor2 | 8§ | m massive, well defined upward fining sequence
continues into sample above
B o Sandy SILT to lean CLAY with sand, upper part
— 30 0048 | 84 | ML 7 is dark yellowish brown 10YR4/6 the lower part
0.01 o / is heavily mottled; 1light brownish gray, very
™ 9.54 dark grayish brown,
- - Lean CLAY with sand to silty SAND with gravel,
10- 0.015 cL dark grayish brown to olive brown 2.5Y4/3 and
- 0255 | 28 | sM dark yellowish brown 10YR4/3, massive, this
L sample is mostly clay
B 3 5 10.5-

- H D Silty SAND and sandy lean CLAY, dark grayish
L 7 8‘8&'3 gg SM brown to olive brown 2.5Y4/3, some olive yellow
15) - c mottling, slight effervescence, friable

L 40 °
REMARKS: First sounding south of Halsey. Page 1of 2
r Magnitude= 6.8 | | Acceleration= 0.84 80




HoLE NumeeR _11

USGS GEOTECHNICAL LOG

PROJECT _Northridge Ground Deformation Studies

LOCATION _Balboa Boulevard (BAL)

COORDINATES _X: 361826.2, Y: 3794113.1

DATE DRILLED _CPT: 4-13-85; SPT: 7-13-95

GROUNDWATER _25ft; 7.6 m

PERSONNEL _L: Ponti; D: Bennett/Criley

ELEVATION _1064 ft; 3243 m MSL

DEPTH

" (feet)

CONE PENETRATION TEST

GRAIN SIZE

(meters)

RATIO
%

TIP
MN/m?2

SPT-N

Dso (mm)
FINES (%)

SOIL DESCRIPTION

CLASS
UNIT
GRAPHIC LOG

13.5-
14

14.5

155+

16.54
174

17.54

18.54

1954
204
205
2H

2151

225

23.54

§
(=]
s
bt

Silty SAND, dark greenish gray 564/1, light
SM gray mottles, friable, no carbonate blebs

Silty SAND, light greenish gray 5GY7/1, with

48

.220
0.122

dark greenish gra{ mottles, not sticky or
SM plastic, light colors are engulfed in
carbonate, gravel to 25 mm, subangular

End of sounding, 50.5 ft., 15.4 m

Page 2 of 2
| Magitiee=68 | |  Acceeration= 084 81




USGS GEOTECHNICAL LOG

HOLE NUMBER 12 . PROJECT _Northridge Ground Deformation Studies
LOCATION _Balboa Boulevard (BAL) COORDINATES _X: 361825.9, Y: 3794077.5
DATE DRILLED _CPT: 4-14-95; SPT: 7-12-95 GROUNDWATER _25 ft; 76 m
PERSONNEL _L: Ponti: D: Bennett/Criley ELEVATION _1061 ft. 323.4 m MSL
CONE PENETRATION TEST GRAIN SIZE ©®
-~ o
= %A >
Ep & " = 2l e
ae T RATIO TP € <|Z| % SOIL DESCRIPTION
8= & % MN/m2 5| g |83 g
o iy O
8 a0
A x x
- A xxx)!
5 x
B 1
i H
- 5 154
i 2
- 7
B 2.5 /
i g | ooz |78 /
L0 » /
i 35 B /
[ 4 e | 2 1T // '
|15 45 41 See following logs for text detail
: o | 885 [ 8[| | [{[]
& - 11
s 1
-20 9 .
2 5 | 003 |66 | CL [ A
s /
I y %
25 7 3B |8 | /v
L] 7
L 5 | o062 |53 ||
= 8.5+
- 3878 | = | &
~30 *
s | 033 | 28 | SM
B 9.5 008 | 74 | CL
L 358 | | ¥
35 %5 o | ooo | 70|
B 1+
L D
S dAEAEIE
i 2 2| 35 | %
— 40
REMARKS:; Last water remeasure 6-3-96; toc 25'4" Page 1

[ Magitiee=68 | |  Acceeraion=084 | 82




USGS GEOTECHNICAL LOG

HOLE NUMBER _12 PROJECT _Northridge Ground Deformation Studies
LOCATION _Balboa Boulevard (BAL) COORDINATES _X: 361825.8, Y: 3794077.5
DATE DRILLED _CPT: 4-14-85; SPT: 7-12-95 GROUNDWAfER 25 ft. 76 m
PERSONNEL _L: Ponti; D: Bennett/Criley ELEVATION _1061 ft. 323.4m MSL
CONE PENETRATION TEST GRAIN SIZE ®
> —_ = -
&d T | RO P L ElLIEE % SOIL DESCRIPTION
T = % MN/m? 5| o |¥w|® <
& | E &
8 q_
X x
N
X X
o A X M
X X
5 x o
_ —}{—n=" X Fill
i H
B Silty SAND
l— 5 15+
i 2
i //
I 25 % Ly CLAY with d, dark yellowish b
: ean with sand, dark yellowish brown
L e 002 |70 |Q / 10YR4/6, friable, max size to 3 mm, violently
/ ef fervescent
L ‘IO 3H %
357 B %
/ Le?T CLA': with 5?83H3945an?y r11§:i:n CI{AY'; dark
L yellowish brown . Slightly sticky and
4 9 3% 3;5 c / plastic, firm, max gravel 30 mm
y “”
—15 * Sandy SILT, dark yellowish brown 10YR4/4,
0075 | so JH friable, loose, slightly sticky and plastic,
- 01 gos7 | 55 | M 1t max gravel 30 mm
5 111
o 5.5+ 111
2 1l
— 20 e Sandy lean CLAY, dark yellowish brown 10YR4/4,
A friable, loose, max size 5 mm, violent
L 5 003 | 66 | CL ef fervescence, common carbonate blebs
6.5+ /
L 7 C %
/ Lean CLAY with sand to sandy lean CLAY, brown
- 0020 | 78 to dark brown 10YR4/3, friable, massive, firm,
7 0046 | 68 | O moderate effervescence, slight fining upward
| 25 .5 /Y sequence
REMARKS: Last water remeasure 6-3-96; toc 25'4" Page 1 of 2
| Megitue=68 | [ acceeration= 084 83




HOLE NUMBER _12

USGS GEOTECHNICAL LOG

PROJECT

Northridge Ground Deformation Studies

LOCATION _Balboa Boulevard (BAL)

DATE DRILLED _CPT: 4-14-05; SPT: 7-12-85

GROUNDWA

PERSONNEL _L: Ponti; O: Bennett/Criley

COORDINATES _X: 361825.8, Y: 3794077.5

TER _25ft; 76 m

ELEVATION _1061 ft; 3234 m MSL

CONE PENETRATION TEST GRAIN SIZE ©
-~ o
= € =z S | 0 ~
FD 9 = 2l e
% § 5 RATIO P cl E L1212 T SOIL DESCRIPTION
= % MN/m2 % s |¥|° <
(] w &
ao v
0020 [ 78 | o 7
0048 | 68
- 8 / Sandy lean CLAY, dark brown 10YR3/3, slightly
sticky and plastic, friable, slightly
i 5 | 0082 | 53 | o / effervescent
/ Sandy SILT grades downward to silty SAND, brown
L 8.5 10YR4/4, 5/3, to light yellowish brown 10YR6/4,
massive, uniform but slight upward fining
9979 | 59 ML sequence, friable, soft
- : : MIe
o
—~ 30 Silty SAND with gravel to silty SAND, very dark
033 | 20 | s graaish brown 10YR3/2 to dark yellowish brown
L 15 006 | fa | o 10YR4/4, rusty mottles, firm, not sticky or
9.5+ plastic, gravel to 15 mm; and lean CLAY with
sand, sharp contact
B Silty Sand to lean CLAY with sand, verY
0130 | 30 | sM variable, olive brown 2.5Y4/4, firm, slightly
5 104 008 | 2| a sticky and plastic, some charcoal (?) , common
X carbonate blebs, moderate effervescence
- Lean CLAY with sand, dark yellowish brown
10.54 10YR4/4, max size 3 mm, few carbonate
L 35 9 0ol | 79 | CL filaments, friable, charcoal (?)
12.650+-90 uncorrected radiocarbon years
- 14
o Fat CLAY with sand, dark grayish brown to olive
0008 | g3 | o brown 2.5Y4/3, very dark grayish brown 10YR3/2
L 1t a1 | G067 | 48 | sm mottling, sticky and plastic, firm, sharp
cgntact with; silty SAND, same color, gravel to
10 mm
~ i 29 | 0148 | 37 | gy Silty SAND, dark grayish brown to olive brown
0315 | 32 2.5Y4/3, mottles of strong brown 7.5YRS/6 and
— 40 very dark grayish brown 2.5Y3/2, gravel to 10
wore | 4 D mm, looks like soil- but no carbonate
R 46 3 SM Silty SAND, dark grayish brown to olive brown
125 00 | 34 2.5Y4/3, with strong brown mottles 7.5YR4/6.
friable
13
- 35 Silty SAND, dark bluish gray 5B4/1, max size 10
0250 | 3 mm, not effervescent, firm, gradational contact
23 y SM
- 45 0.188 33
Silty SAND, greenish gray S86G5/1, hard, very
L 14 ef fervescent, Saugus so0il
5 | 0145 | 38 | SM
14,5 End of sounding, 47 ft., 14.3 m
i 15
Page 2 of 2
Magntude=88 | |  Acceleration= 084 | 84




USGS GEOTECHNICAL LOG

HOLE NuMseR _ISD PROJECT _Northridge Ground Deformation Studies
LOCATION _Balboa Boulevard (BAL) COORDINATES _X: 361825.7, Y: 3794060.7
DATE DRILLED _CPT: 4-14-95; SPT: 7-11-95 GROUNDWATER _26.8 ft. 82m
PERSONNEL _L: Ponti; D: Bennett/Criley ELEVATION _i059 ft; 3228 m MSL
CONE PENETRATION TEST GRAIN SIZE o®
> o
= 2 = = | n 3
58 I | ratio . vl e [l 2 B8 SOIL DESCRIPTION
H= & = E wiag>2| =
% MN/m? 5| g | ¢ g
o [y &
8 00 g
A X
- A " X N b
- o Yy =3 rfin
: H Silty SAND
-5 15+

B 2.5

Lean CLAY with sand, dark yellowish brown
10YR4/4, slightly sticky and plastic, few thin
carbonate filaments, violently effervescent
[\~ Lean CLAY with sand to sandy lean CLAY, dark
yellowish brown 10YR3/6 and 3/4, massive, firm,
few open pores, disseminated carbonate, no
mottles, slightly sticky and plastic

3.54

NN

- 4
R TR Siltly SAND, dalar‘k ygélowish brown 1QYR4/4,
2 c SM friable, gravel to mm, some “"rotten”
15 45 008 | 46 sedimentary clasts
i 5
= 5.5 '
L N Silty SAND with gravel, yellowish brown
6 5 | 9810 | 4 o 10YR5/4, gravel to 20 mm, abrupt contact with;
— 20 : 7 sandy lean CLAY, dark yellowish brown 10YR4/4,
/ friable
B 6.54 / .
B / Sandy lean CLAY, brown to dark brown 10YR4/3,
L 7 7T | 005 |68 | QL soft and friable, common thin carbonate
/"‘\_ filaments, charcoal present
u 75 0020 n / \ 6,200+-80 uncorrected radiocarbon years
—25 ” 0052 | s8 | & / Sandy lean CLAY, brown to dark brown 10YR4/3,
| / massive, soft, disseminated carbonate varies
N 8 o |8 | % a c Y\ Sandy lean CLAY; and sandy SILT
L 854 - Silty SAND with thin layer of sandy lean CLAY
0057 near bottom
L g SM
gl 0.106 43
— 30 T b SAND with silt and gravel to silty SAND
L 95 28 623 | 6 [ sM .
R Interbedded sandy lean CLAY and silty SAND
2o |y VE
L 10 0023 | 67 | sM [ —
Y D T I R messeey mesess nusmeny mesvus (N SN 47 Cz Lean CLAY with sand and silty SAND
v it |l aloon [slaal ] Vi
— 35 o | 0% | B %4 ...... ™\ 12, 130+70 uncorrected radiocarbon years
I H 0 VB
r 1300 5 | s —— Silty SAND with gravel and sandy lean CLAY
L 15+ 2 | o | 66 | o
40 9]

Page 1 of 2

REMARKS: In zone of compression.
Magitude=68 | |  Acceleratin=084 | 85




HOLE NumBeR 13D

USGS GEOTECHNICAL LOG

PROJECT _Northridge Ground Deformation Studies

LOCATION _Balboa Boulevard (BAL)

COORDINATES _X: 361825.7, Y: 3794060.7

DATE DRILLED _CPT: 4-14-05; SPT: 7-11-95

GROUNDWATER _28.8 ft; 82 m

PERSONNEL _L: Ponti; D: Bennett/Criley

ELEVATION _1059 ft; 3228 m MSL

CONE PENETRATION TEST

2
o
=

DEPTH
(feet)
(meters)

RATIO
%

SPT-N

Dgq (mm)
FINES (%)

SOIL DESCRIPTION

CLASS
UNIT
GRAPHIC LOG

ATt NO

- 254

i 13.54

= 14+

14.5+

2 155

B 16.54

174

17.54

1854

- 19.5-

i 20.54

215+

- 22.54

B 23.51

220

0.142
0.085

gw

o LA . oy ¥ ot of S o
JITTY ORNC—tO—Sanay g1t

SM

&

o
A
2}

Silty SAND

SM

0.083
0.084

a5

Silty SAND to sandy SILT

SM | D
ML

21

Q.12 37
0.450 25

Silty SAND to silty SAND with gravel

End of sounding, 47 ft., 14.3 m

Magituce=68 | |  Acceleration= 084

Page 2 of 2
86




USGS GEOTECHNICAL LOG

HOLE NUMBER _13.5 PROJECT _Northridge Ground Deformation Studies
LOCATION _Balboa Boulevard (BAL) COORDINATES _X: 3618256, Y: 3794047.9
DATE DRILLED _CPT: 5-12-95; SPT:6-22823-95 GROUNDWATER _275 ft; 84 m
PERSONNEL _L:Ponti; D: Bennett/Criley ELEVATION _1058 ft.. 322.5m MSL
CONE PENETRATION TEST GRAIN SIZE o
> o
= £ z = | 0 -
En 8 = glo|lsle
GE T | RATIO TIP el E |, 2|2 E SOIL DESCRIPTION
g | E (G
8 4] B
I e
5 A *x
A

Fill

- 15

3 2.5

3.54

. Sandy lean CLAY, brown 10YRS5/3, gravel to 15

0.062 mm, mixed lithologies, few carbonate filaments

15 5

L 55

Silty SAND, dark yellowish brown 10YR4/4,
massive, and sandy lean CLAY, same color, mixed
lithics to 15 mm, some platy structure

6.54

Sandy lean CLAY, dark yellowish brown 10YR4/4,

- 7 common small carbonate blebs, gravel to 10 mm

05 75

13 0.027 65

o]

Sandy lean CLAY, brown to dark brown 10YR4/3,
v slightly sticky and plastic, one gravel to 20
mm, and, silty SAND, dark brown

AN A AN

- 8.5

3
20 12p

| N\~ Silty SAND, brown to dark brown 10YR4/3 at top,
o 375 21 olive brown 2.5Y4/4 bottom 2/2, not sticky or
— 30 plastic, loose
L Silty SAND to sandy lean CLAY in bottom 1/2,
95 e |22 8| dark yellowish brown 10YR4/2, loose, gravel to
- 10 mm, slightly sticky and plastic
L 10+
B Silty SAND .and sandy lean CLAY, grayish brown
| 35 0.5 wo| 9984 | 45| M to light olive brown 2.5Y5/3, dark yellowish
. L brown mottles, sharp contact
r H D
15 Silt% SAND, dark grayish brown to olive brown
- 0057 | 59 | ML 2.5Y5/3, friable, common carbonate blebs,
i 0.112 37 | sM slighty plastic
B 40 121 28 Silty SAND and sandy SILT, olive brown 2.5Y4/4,
friable, heavily mottled, moderate disseminated

carbonate, sharp boundaries

REMARKS: Between 13 and 14, Page 1 of 2
Magitude=68 | |  Acceleration=084 | 87




HOLE NumBeR _13.5

USGS GEOTECHNICAL LOG

PROJECT _Northridge Ground Deformation Studies

LOCATION _Balboa Boulevard (BAL)

DATE DRILLED _CPT: 5-12-95; SPT:6—-22623-95

PERSONNEL _L:Ponti; D: Bennett/Criley

COORDINATES _X: 361825.6, Y: 3784047.9

GROUNDWATER _27.5ft; 84 m

ELEVATION _1058 ft.; 322.5m MSL

CONE PENETRATION TEST

GRAIN SIZE

RATIO
%

DEPTH
(feet)
(meters)

TIP
MN/m?

SPT-N

D50 (mm)

FINES (%)

CLASS
UNIT
GRAPHIC LOG

SOIL DESCRIPTION

B 13.54
B 14

14.54
- 5.5

B 6.5
174

17.54
18.5+
- 8.5+

- 205
: 2H
25
- 22
i 2251
- 75 23
- 235

24

0230

SM

74

Silty SAND with gravel, very dark gray 5Y3/1,
not sticky or plastic, gravel to B mm, basalt
pebble, gradual contacts

Silty SAND and silty SAND with gravel, greenish
gray to dark greenish gray, hard, weathered

rock

End of sounding, 47.8 ft., 14.6 m

| Megnituse=68 |

Acceleration= 0.84 —|

Page 2 of 2
88




USGS GEOTECHNICAL LOG
HOLE NUMBER _l4C PROJECT _Northridge Ground Deformation Studies
LOCATION _Balboa Boulevard (BAL) COORDINATES _X: 361825.5, Y: 3784040.3
DATE DRILLED _CPT: 5-12-95; SPT: 5-21-95 GROUNDWATER
PERSONNEL _L: Ponti; D: Bennett/Criley ELEVATION _1058 ft.; 3225 m MSL
CONE PENETRATION TEST GRAIN SIZE ©®
I —@ z e ‘0 — 9
FD 8 _ RlonlEe]le
g g g RATIO TIP .'_ g e é % I SOIL DESCRIPTION
= % MN/m2 & g | ¥ 3
8 xlo . B
g A [xX X
- A “x] Fill
L S x
// Sandy SILT to sandy lean CLAY, dark yellowish
B H 0060 | 55 | M / brown 10YR4/6, massive, friable, few to common
X 0035 | N | / carbonate filaments,
T TITI  silty SAND to sandy silty CLAY in the top 1/2,
| 000 | 42 | sm HNE sandy lean CLAY bottom 1/2, all dark yellowish
2] ooz | & | o "z brown 10YR4/4, slightly sticky and plastic,
- / massive, friable
2 /'\ Lean CLAY with sand, dark yellowish brown
25 oo | & 10YR4/5, massive, friable, slightly sticky and
- ooz | 8 | & / plastic, firm,
— 10 H Lean CLAY with sand to sandy lean CLAY, dark
L e | 3 | Z|als brown to dark yellowish brown 10YR7/3, slightly
35 - / sticky and plastic, friable
B 5 | 0043 | 58 | oL / ™\ Sandy lean CLAY, dark yellowish brown 10YR4/3,
L 4 uniform, slightly sticky and plastic, 5% rotten
e | 0080 | 48 | SM / _\_ and weathered clasts, moderate effervescence
~ 0040 | 62 | o / Silty SAND and sandy lean CLAY, yellowish brown
- 15 4.5 to dark yellowish brown 10YRS/4-4/4, silty SAND
6 | 0038 | 63 | / see CPT spike on log, gravel to 15 mm
i 5 / Sandy lean CLAY, dark yellowish brown 10YR4/4,
- 518 |8 | / massive, gravel to 15 mm
L 554 Sandy lean CLAY, dark yellowish brown 10YR4/4,
/ massive, slightly sticky and plastic, gravel to
o o /-\_ 10 mm
20 & e | IR H Silty SAND, top; sandy lean CLAY bottom, dark
// yellowish brown 10YR4/4, gravel to 20 mm,
r 6.5 0.08 n | sm / gypsum filaments in clay
L 02031 76 cL / Sandy lean CLAY, brown to dark brown 10YR4/3,
L 7 c / massive, firm, carbonate common
/ I~ Lean CLAY with sand, dark yellowish brown
- B 1002 (7| Q / 10YR4/4, massive, firm, uniform, common
D 5 7.5 oo% 1 o7 / carbonate blebs
14 | 50423 | 64 / Sandy lean CLAY, brown to dark yellowish brown
- -2 10YR4/3-4/4, massive, firm, rare rust-colored
N \blebs may be rotten clasts
End of sounding, 26 ft., 7.9 m
L 8.5 - .
Drillers notes:
- The drilling at Bal-14 was very unusual,
30 *H 2 days were spent drilling to 7.9 m.
B Drilling was very hard, the lead augers
L a5 got very hot, samplers couldn't be
- handled without gloves. The SPT were
= higher than those in the zone of
N 104 extension. The liquidity index was
more negative than in the zone of
- extension indicating a more desiccated
10.51 history. Every effort was made to get
- 35 through the stiff zone.
- 1H
i 115
40 4]
REMARKS: CPT made in the same 6" hole as 14b. This boring was Page lof |
remarkably difficult to ril, 3 days were spent getting to 26 ft. | Megitude=68 | |  Acceeration= 084 89




USGS GEOTECHNICAL LOG

HOLE NuMBER _15 PROJECT _Northridge Ground Deformation Studies
LOCATION ‘Balboa Boulevard _(BAL) COORDINATES _X: 361825.1, Y: 3794002.2
DATE DRILLED _CPT: 4-14-85; SPT: 6-20, 21, 22—-95 GROUNDWATER _35.1ft: 10.7 m
PERSONNEL _L: Ponti; D; Bennett/Criley ELEVATION _1054 ft; 3213 m MSL
CONE PENETRATION TEST GRAIN SIZE ©
-_— o
r= £ 4 = |l »w —
£3 & Tl B2l 8 SOIL DESCRIPTION
e RATIO TIP 3
&= & % MN/m? 51 S |88 2
s = 5
8 0o - ° -
LN
L A xxx
S X
- 1
I H 003 | 0 | &
L 0060 | 57 | M
L5 15
- 0 | oos | 68 | L
= 2-
- 2.5
10 3 3 || &,
i a5 5 | 6600 | 10 [w-aM
_ 0124 | 40 | SM
I 4 20 | 3% | 8|
~ . .
15 45 orao | 2 | s See following logs for text detail
i 0052 | 58 | &
5
- 5.5 | 3388 | & v
- A
20 ¢ 78|
3 6.5J
l 98| % | o
R 7-
B 7.5 c
25 8 | &
" &
- 2 480 | 37 | gy
i 85 0148 | 24
i 30 o R B
: 95 7| o4 | e | [
- ™ 20| 3% B | &
i 10.5
- 35 oor [ 3| |D
- H 2| 6068 ML
i 15
- W | & |
2. !
— 40
REMARKS: Piezometer Page 1

Last water remeasure 6-3-96; toc 352" [ Magnitude= 6.8 l r Acceleration= 0.84 J a0




USGS GEOTECHNICAL LOG

HOLE NuMBer _15 PROJECT _Northridge Ground Deformation Studies
LOCATION _Balboa Boulevard (BAL) COORDINATES _X: 361825.1, Y:3794002.2
DATE DRILLED _CPT: 4-14-95; SPT: 6-20, 21, 22-95 GROUNDWATER _35.1ft; 10.7m
PERSONNEL _L: Ponti; O: Bennett/Criley ELEVATION _1054 ft; 32L3m MSL
CONE PENETRATION TEST GRAIN SIZE ©
= P S
g & Zl = (8|8 |s|e
% 2 g RATIO TIP "_ E P ; SOIL DESCRIPTION
€ % MN/m2 5 = |9]|° 3
[Ted =
Q [
8 ao L
T xX X
x
X X
B A [“x
X X
5 N
r A
11 Sandy lean CLAY to sandy SILT, olive brown
- . 2.5Y4/4, disseminated carbonate throughtout,
H 11 open pores and carbonate stringers most
e o 11 abundant in top half, not sticky or plastic,
B - ML : massive, firm, dry, some roots in top
—5 15 {11l  sandy lean CLAY, yellowish brown 10YRS/4, firm,
' carbonate stringers to 5 mm long
R 10 | 003 | 68 | CL
2
i 25
1111 Sandy silt to silt with sand, olive brown
- g1 2.5Y4/4, very firm, not sticky or plastic, open
003 | 14 | & ARRE pores abundant in top 1/2, massive, carbonate
— 10 3H 0063 | 46 | sm s L abundant
r 154 GFI/;\IIEL with silt ang ?and. and sil%y SAND, dark
yellowish brown 10YR4/4 to very pale brown
i 5| 890 |B P 10YR7/3, firm, AP soil (2)
?;lgyISAND.fqark yellowish brown 10YR4/4, mixed
B 4 0083 ithology, firm
20 | 398 | 8| o
B Silty SAND with gravel (top) to sandy lean CLAY
e (bottom) , olive brown 2.5Y4/4, uniform, no
_15 4.5 g1 mottling, firm, no open pores, carbonate
9Ta | & SM 41 stringers and nodules in lower half,
- a 11 disseminated carbonate abundant, gravel to 50
- g1 mm,
5 11
r 1111 Sandy lean CLAY and silty SAND with gravel,
0385 | 23 | sM 11 clay, sand, clay, dark yellowish brown 10YR4/6,
L 4 1 go38 | 65 . firm, slightly plastic and sticky, gravel in
55 o 11 A
\ 11 sand to 15 mm, charcoal in clay
‘ . -
r 11 Lean CLAY with sand, dark yellowish brown to
6 oo | 78 11 brown 10YR4/4-4/3, firm, massive
- 20 7 | o034 | 65|
r 65] 111 Sandy lean CLAY, dark yellowish brown 10YR4/4,
g 11 massive, friable, slightly sticky and slightly
L C ] plastic, rare pores, carbonate filaments to 4
%948 | & o 111 mm, strongly effervescent
L 7-
- Py —— gandy gié%/ELAY to siltySAND gt base oé\i’gg/e
p CL-ML rown 2. , to dark yellowish brown { ,
05 75 0084 | 44 not sticky or plastic, firm, crumbles when
broken, minor to moderate disseminated
carbonate 25 mm
REMARKS: Piezometer Page 1 of 2

Last water remeasure 6-3-96; toc 352" Magntude=68 | |  Acceteration= 084 o1




HOLE NuMBeR _15

PROJECT

USGS GEOTECHNICAL LOG

Northridge Ground Deformation Studies

LOCATION _Balboa Boulevard (BAL)

DATE DRILLED _CPT: 4-14~95; SPT: 6~20, 21, 22-95

PERSONNEL _L: Ponti; D: Bennett/Criley

COORDINATES _X: 361825.1, Y: 3794002.2

GROUNDWATER _35.11t; 10.7 m
ELEVATION _1054 ft; 3213 m MSL

CONE PENETRATION TEST GRAIN SIZE ©®
~ o
£33 zl - |g8|8|slg
% 2 E RATIO TIP — E o é 2|z SOIL DESCRIPTION
= % MN/m2 & o w <
& | E &
oo
0.071 51
L 0004 | 44 O™
8
B 0.480 37
23 | QB | 24 | SM
- 85 C A Sandy lean CLAY and lean CLAY with sand, silty
5; SAND at bottom dark yellowish brown 10YR4/4 and
N 0050 | s8 olive brown 2.5Y4/3, massive, friable, few
0o% | 7al & pores, many carbonate filaments to 5 mm, some
30 & / blocky structure, variable plasticty
Sandy lean CLAY to sandy SILT, dark yellowish
- 95 A % brown 10YR4/4 to olive brown 2.5Y4/4, firm,
’ 7 | oo4 |es ||l organic matter common in middle
| 0052 | 73 | ML =
RE: tean CLAY to sandy SILT and silty SAND, dark
10 00 | 88 | yellowish brown 10YR4/4 and olive brown
i 20 | Gioa | 43 | s 2.5Y4/4, gradational contacts, firm, carbonate
common
o 11,560+-100 uncorrected radiocarbon years
10.5
- 35 Lean CLAY with sand to sandy SILT, olive brown
oot | 3 | a 2.5Y4/4 and dark yellowish brown 10YR4/4, light
- M 2 | goes | 57 | mL gray mottling,
15 Interbedded lean CLAY and sandy SILT, olive
- 5Y4/3, and very dark grayish brown 2.5Y3/2
sharp contacts, slight to moderate disseminated
%%7!3 95"‘ ML carbonate, some organic flecks, fat CLAY, olive
B " - CH gray 5Y4/2
— 40 Lean CLAY with sand to silty SAND, gray 2.5Y5/1
7e|lca|D to black 2.5Y2.5/1, metallic odor, some
| 5] 30 | 0078 | 55 | gy ef fervescence, plastic
Silty SAND to sandy SILT, 2.5Y2/1 black, not
L 0078 | 49 | SM plastic, massive, hard, metallic odor
13- Sandy SILT, black 2.5Y2.5/1, uniform, metallic
- odor, friable, massive
23 0.052 65 | ML
i 1354
— 45 Sandy SILT to silty SAND, fines upward, black
0074 | 52 | ML 2.5vY2.5/1 to very dark gray 5Y3/1, some light
R 14 30 | gos8 | 37 | sM gray mottles not plastic, friable,
14.54
SAND with silt to silty SAND, gray 2.5YNS/,
- 5 uo | 0520 o bw-sM Saugus soil, not sticky or plastic, no bedding
0.346 23 | sM
Page 2 of 2
l Magnitude= 6.8 | r Acceleration= 0.84 g2




USGS GEOTECHNICAL LOG
HOLE NuMBeR _1B PROJECT _Northridge Ground Deformation Studies
LOCATION _Balboa Boulevard (BAL) COORDINATES _X: 361824.0, Y: 3793886.1
DATE DRILLED _CPT: 4-14-05; SPT: 5-23-85 GROUNDWATER
PERSONNEL _L: Ponti; B: Bennett/Criley ELEVATION _1046 ft. 3188 m MSL
CONE PENETRATION TEST GRAIN SIZE ©®
—~ o
rs 0 =z ] =
58 3| mo P Ll E LI 2B § SOIL DESCRIPTION
o™ S % MN/m2 % s |g|° >
o [ &
8 ao L: |
A X x
o A xxxx Fill, Sandy silt, very dark grayish brown
i 5 y | x X 10YR3/2
1 Sandy lean CLAY, very dark brown, 10YR2/2, no
r H ooe | ss | roots/organics, no open pores, gravel to 30 mm
- 0062 | 45 | sm slightly plastic, disseminated carbonate
5 15] increases with depth. and silty SAND
B ome | 40 Silty SAND, dark yellowish brown 10YR4/4,
- 7 0080 | 48 | SM massive, loose, violent effervescence
i 4 YR Silty SAND. dark yellowish brown 10YR4/6.
] 0108 40 | M massive, friable, gravel to 25 mm
B 2.5 - . Sandy lean CLAY to lean CLAY with sand, dark
L 0054 | s9 1. yellowish brown 10YR4/4 (top) 3/6 (bottom)
3 0.022 8 | & J1) massive, abundant disseminated carbonate, open
— 10 . pores and carbonate stringers most abundant in
L TRED B {1l -\_ bottom 1/2
35 0| 008 | 57 | & : Sandy lean CLAY, brown to dark brown 10YR4/3,
N ’ slightly plastic and sticky, massive, carbonate
L 4 . filaments,
15 45 A Sandy lean CLAY, dark yellowish brown 10YR4/4,
10 88355 gg o | slightly plastic and sticky, massive, friable,
i 5 11 gravel to 7 mm
o 0038 | 73 1 .—\ Lean CLAY with sand to sandy lean CLAY, dark
0o%0 | & | & . yellowish brown 10YR4/4, slightly sticky and
- 5.54 ) 11 plastic, massive to weakly platy, rare gravel,
R v |1l carbonate filaments, and small pores
- 20 64 : ]
- 6.5 : Lean CLAY with sand, 2.5Y4/4 clive brown to
L 0034 | 75 1.1 10YR3/6 dark yellowish brown, small open pores
00 | e8| & q 1 abundant, strongly effervescent massive,
- 7 . slightly plastic, large blocky structure, no
B 1. —\ roots or organics
75 0] 0020 |68 | CL ARk Sandy lean CLAY, dark brown 10YR3/3, plastic
— 25 ' and sticky. firm, some carbonate filaments
B 8-
I Lean CLAY with sand, brown to dark brown
L 8.5+ 003 | & 10YR4/3, slightly sticky and plastic massive,
0032 | 65 | & very friable, few to common pores
B c
B 30 8 Sandy lean CLAY (top), silty SAND (bottom),
4 | Q8 18| & both dark yellowish brown 10YR4/4, slightly
L 951 - SM sticky and plastic, few pores, moderate
) o | 037 | 34 | sM \ ef fervescence
i 002 | 84 | O Silty SAND to lean CLAY with sand, dark
o "H yellowish brown 10YR4/4, gravel to 20 mm, some
rotten clasts
3 5 1054
Lean CLAY with sand to silty SAND, dark
i H @ | G044 |63 | yellowish brown 10YR4/4, gravel to 20 mm,
0.351 23 SM
o Interbedded silty SAND to SILT with sand, dark
L 15 0025 | 88 | M yellowish brown 10YR4/4, not sticky or plastic,
0.20 36 | sM massive, very friable, rare pores, few-common
- - carbonate filaments, moderately effervescent
REMARKS: Dry at 535 ft. Page 1 of 2
South of Rinaldi, behind gas station, 159 ft west of Balboa curb. Magnitude= 6.8 ] L Acceleration= 0.84 93




HOLE NuMBER _IB

USGS GEOTECHNICAL LOG

LOCATION _Balboa Boulevard (BAL)

DATE DRILLED _CPT: 4-14-95; SPT: 5-23~95

PERSONNEL _L: Ponti; D: Bennett/Criley

PROJECT _Northridge Ground Deformation Studies

GROUNDWATER
ELEVATION _1046 ft.; 318.8 m MSL

COORDINATES _X: 361824.0, Y: 3793886.1

CONE PENETRATION TEST GRAIN SIZE ©
3 3 = _ |23l
R RATIO TP o E|,|312|Z SOIL DESCRIPTION
er = % MN/m2 5| g |2|° E
o o &
oo
- 125 5 T 14,630+-100 uncorrected radiocarbon years
s CI Silty SAND to sandy lean CLAY, dark yellowish
R 13+ brown 10YR4/4, some weathered granitic clasts
i 13.54 0780 | 9 ISW-SM SAND with silt, dark yellowish brown 10YR4/6,
L 45 oe0 | & gravel to 40 mm
14 103 | go0 | 38 | M Silty SAND, white 2.5Y8/2, olive brown 2.5Y4/4,
- ;ellowish red 5YR4/6, brown to dark brown
N o8 | 9087 | 4 | gy | D .5YR4/4, thinly bedded, very hard
0.086 | 40
I 145
- 15+ Silty SAND and sandy lean CLAY, yellowish brown
50 2w | 05| B | 10YR5/6, firm, slightly sticky and plastic,
55 : o rotten grussified granitic clast
B 16 Silty SAND to silty SAND with gravel, pinkish
L 5| 392 | | s gray to light brown 7.5YR6/3, yellowish brown
10YRS/6, gravel to 15 mm
- 55 16.5- End of sounding, 53.5 ft., 16.3 m
- 174
B 17.5-
- 18-
L 185
i 194
o 19.54
L 204
B 20.54
- 2H
B 70 !
B 224
L 22.5-
=75 23
N 23.54
i 24-
Page 2 of 2
Magnitude= 6.8 I

r Acceleration= 0.84 04




USGS GEOTECHNICAL LOG

PROJECT _Northridge Ground Deformation Studies

HOLE NUMBER _1

LOCATION _Malden Street (MAL)

COORDINATES _X: 357176.0, Y: 3788043.5

DATE DRILLED _CPT: 4-4-95

GROUNDWATER

PERSONNEL _D: Bennett/Criley

ELEVATION _790.5 ft; 240.9m MSL

r 2.5

3.54

__15 4.54

5.54

6.54

L 74

25 7

L 8.5-

B 9.5
L 104

10.5

N AN MVJ

- i

CONE PENETRATION TEST GRAIN SIZE ©
- - =t
s L =z — 17 '}
T 98 = ® =l o
B T | mo TIP | E|a|SI2] 2 SOIL DESCRIPTION
= % MN/m2 5| g | ¥ Y
8 do o |k &
X X
X
B X X
5 x
B N Fill, lean CLAY with sand
= X X
H x o
- A X < x N
L5 5

Lean CLAY to sandy lean CLAY, firm

A i s sy

CLAY, dense

o

Lean CLAY to sandy lean CLAY, soft to very soft

Silty SAND, some coarse gravel and sandy lean

End of sounding, 36.4 ft., 11.1m

REMARKS: Southernmost sounding, closest to brick fence.

| Magituiee=68 | | Acceteration= 05!

Page 1 of 1
95




HOLE NUMBER _2

USGS GEOTECHNICAL LOG

PROJECT _Northridge Ground Deformation Studies

LOCATION _Malden Street (MAL)

COORDINATES _X: 357167.3, Y: 37880614

DATE DRILLED _CPT: 4-5-05

GROUNDWATER

PERSONNEL _D: Bennett/Criley

ELEVATION _790.1 ft; 240.8 m MSL

CONE PENETRATION TEST

GRAIN SIZE

RATIO
%

DEPTH
(feet)
(meters)

TIP
MN/m2

SPT ~-N

SOIL DESCRIPTION

Dsg (mm)
FINES (%)
CLASS
UNIT
GRAPHIC LOG

— 5 154

B 254

3.5

15 45

- 55

6.5

L 7

L 8.5

B 9.5

L 10+

10.51

- H

I

Fill, lean CLAY with sand, firm

K X X X X X
X X X X X
K X X X X X
X X X X X

Lean CLAY to sandy lean CLAY, firm

R

0 Silty SAND, dense

Lean CLAY to lean CLAY with sand, very soft

End of sounding, 35.4 ft., 10.8 m

REMARKS:

Magnitiee=68 | |  Acceleration= 051

Page 1of 1
96




HOLE NUMBER _38

USGS GEOTECHNICAL LOG

LOCATION _Malden Street (MAL)

DATE DRILLED _CPT: 4-4-95; SPT: 4-25-95

PERSONNEL _L: Tinsley; D: Bennett/Criley

PROJECT _Northridge Ground Dedormation Studies

COORDINATES _X: 357164.,, Y: 3788063.6

GROUNDWATER _12.7 ft; 39 m
ELEVATION _790.1 ft. 240.8 m MSL

CONE PENETRATION TEST

GRAIN SIZE

RATIO

DEPTH
(feet)
(meters)

TIP
MN/m2

SPT-N

Ogq (mm)

FINES (%)

CLASS

UNIT

GRAPHIC LOG

SOIL DESCRIPTION

5 15

B 2.51

3.5

» r &
A /“J\/\ ]
/\/\/\I\. .

15 45

- 554

6.5

-25 ™

L 851

B 9.5

.07

72

X X X X X
X X X X X
K X X X X x|
b'd X X X X

K

0.006

o.01
00

00
g8

8
79

0.004

78
7%

'

[

Y

25

68
32

20

Silty sand, fill, compacted, dark yellowish
brown, 10YR3/3, dense, poorly sorted, imported
granitic pebbles to 30 mm, massive, clay and
silt increase downward, slightly sticky and
plastic

?plgecoverey. asphalt chunk in tip of sampler,
1

Lean CLAY with sand, soft, olive brown 2.5Y4/4,
slightly sticky and plastic, poorly bedded, few
fine tubular pores, no organics, highly
effervescent, pp=1 ksc

Lean CLAY, olive brown 2.5Y4/4 moist, micaeous,
soft, slightly sticky and plastic, thin silty
laminations to 3 mm, gravel to 5 mm,
:ffervescent. no organics or fossils, pp=0.8
sC

Lean CLAY, olive brown 2.5Y4/4, abundant
tubular pores, very minor paleosol, slightly
sticky and plastic, soft, pp=0.4 ksc,
occassional 3-mm thick silt laminations
disseminated carbonate, carbonate fills pores

Lean CLAY with sand, light olive brown 2.5Y5/4,
soft, slightly sticky and plastic, minor "A"
horizon darkened by organic matter,
disseminated carbonate, pp=1.5 ksc

Lean CLAY with sand, dark grayish brown,
10YR4/3 to 4/2, soft, slightly sticky and
plastic, disseminated carbonate, carbonate in
tubular pores, silt stringers to i2-mm thick;
organic mottles "A6"; soft to slightly hard,
pp=0.6 ksc

Lean CLAY with sand, dark grayish brown
2.5Y4/2, soft to hard, slightly sticky and
plastic, many fine distinct brownish yellow
mottles, disseminated carbonate, carbonate
fills tubular pores, few organics

Lean CLAY with sand, olive 5Y5/3 and grayish
brown 2.5Y5/2, soft, sticky and slightly
plastic, massive, no roots, thinly laminated to
2 mm, many light olive mottles, filigree
carbonate in tubular pores, no organics or
fossils, pp=0.3 ksc

Silty SAND with gravel, light brownish gray
2.5Y6/2, clasts to 150 mm, dense, 30 mm
sandstone clast, slight carbonate cementation,
many pores, weak SAB; lean CLAY with sand,
brown 10YR5/3, hard, slightly sticky and
plastic, effervescent, possible paleosol

Silty SAND, grayish brown 2.5Y5/2, dense, well
stratified, effervescent; sandy lean CLAY,
yellow brown 10YRS/4, gravel to 20 mm, dense,
poorly bedded, sticky and plastic; silty SAND,
light yellowish brown 10YR6/4

End of sounding, 34.1 ft., 10.4 m

Vane measurements from mal3c.

REMARKS: In graben, in failure zone.

Page 1of 1

| Magitue=68 | |  Acceeration= 05! a7




HOLE NuMBER _3D

USGS GEOTECHNICAL LOG

PROJECT

Northridge Ground Deformation Studies

LOCATION _Maiden Street (MAL)

PERSONNEL _L: Bennett; O: Bennett/Criey

DATE DRILLED _CPT: 4-4~95; Tubes: 5-2 & 3-95

COORDINATES _X: 357166.1, Y: 3788063.3

GROUNDWATER _12.7 ft; 39 m
ELEVATION _790 ft. 240.8 m MSL

CONE PENETRATION TEST GRAIN SIZE ©
IT= O -4 = | » =
=~ Q = Xl |lE]o
g T | mmo P Ll ELI2IElE SOIL DESCRIPTION
= % MN/m2 & 3 Y © <
o iy &
8 ao
xxx)'
= ) x X Fill
5 X
B VIR Lean CLAY with sand to sandy lean CLAY, dark to
| ooe | 75 < x very dark grayish brown 2.5Y4/2-3/2, asphalt
H go% | e7 | o . xxxx and shredded plastic
- X X
15 v 4 Lean CLAY with sand, very dark grayish brown
— 5 / 2.5Y3/2 to olive brown 2.5Y4/4, overall
B 8&‘9‘ ég a massive, thinly laminated in sections, sticky
2 . / and plastic, firm
- / Lean CLAY to SILT with sand, dark grayish brown
\ 2.5Y4/3 to olive brown 2.5Y4/4, soft, slighty
i 254 { 880% gg a [ / sticky and plastic, fine roots, highly
| - / ef fervescent, carbonate in tubular pores
32 : / Lean CLAY, olive brown 2.5Y4/4, soft, massive
— 10 4 / to poorly stratified, slightly sticky and
| 8-88% gé o3 / plastic, occassional carbonized roots,
354 9] ‘ / disseminated carbonate
- < / Lean to fat CLAY, olive brown 2.5Y4/4, soft,
/ Y massive to poorly stratified, slightly sticky
i 41 ' 0008 | 89 | o and plastic, common very fine roots and pores
0012 | 84 /
B <
45 4 Lean CLAY to lean CLAY with sand, light olive
— 15 / brown 2.5Y5/4 to olive brown 2.5v4/4, soft, few
B SO | 8| a fine roots and pores, massive with occassional
5 ’ / silty partings
- / Lean CLAY to lean CLAY with sand, olive brown
5 55 oo | 74 8 2.5Y4/4, soft, some fine silt partings, few to
goos | &8 | & A no roots with depth, disseminated carbonate
& < V. Sandy lean CLAY to fat CLAY, olive brown
— 20 / 2.5Y4/4 to very dark grayish brown 2.5Y3/2,
N %833 2la / soft at top- strength increases downward,
8.5- ) poorly stratified to fine blocky structure,
5 /_\ possible A6 horizon
7 003 | 70 / Sandy lean CLAY to lean CLAY with sand, olive
B T 0.02 78| & brown 2.5Y4/4 to very dark grayish brown
B 2.5Y3/2, more A6 horizon, common tubular pores,
75 00 | 1 / \ no roots, charcoal
— 25 ooo8 | @1 | & Lean CLAY with sand to lean CLAY, olive brown
N 2.5Y4/4, uniform, firm, some laminations 2-4
84 / mm, slightly sticky and plastic, no roots,
- oon | 88 | CL Lean CLAY to silty SAND with gravel, olive to
85 0402 | 28 | sM | | g pale olive 5Y5/3-6/3 to light brownish gray and
B A light olive brown 2.5Y6/2-5/4, firm to slightly
L 0465 | 28 | sM dense, no roots, poorly sorted
O 2 0007 { 73 | Silty SAND and lean CLAY with sand, gravel at
— 30 8.8 m, olive 5Y5/3 to dark grayish brown
N 95 0 2.5Y4/5, max gravel 35 mm
: Silty SAND, vellowish brown 10YR5/6 to dark
- o7 | 67 4 | g yellowish brown 10YR4/6, very dense, slight
N 104 0450 | 23 ef fervescence
| 35 105 End of sounding, 34.1 ft., 10.4 m
- 4
REMARKS: In graben, in failre zone. ' Page 1 of 1
[ vegitice=68 | [ Acceeraton=0st | 98




HOLE NUMBER _3C

USGS GEOTECHNICAL LOG

LOCATION _Malden Street (MAL)

DATE DRILLED _Vane test: 7-31-95

PERSONNEL _D: Bennett/Criley

PROJECT _Northridge Ground Dedormation Studies
COORDINATES _X: 357165, Y: 3788063.5

GROUNDWATER _12.7 ft. 3.9 m
ELEVATION _790 ft.; 240.8 m MSL

Descriptions from Mal-3a

CONE PENETRATION TEST GRAINSIZE | o | £ | o
® = *13|8S
I g =
=D O —_ 22 Q
% @ g RATIO TIP ._'_ E o g g E SOIL DESCRIPTION
= % MN/m? S| o |9 el &
0 — 0 %
o g I %
ao >
iV Silty sand, fill, compacted, dark yellowish
- x x brown, 10YR3/3, dense, poorly sorted, imported
| 5 20+ Mialie granitic pebbles to 30 mm, massive, clay and
Ma ™" o silt increase downward, slightly sticky and
- " 20+ | na [, > plastic
- 8 | 18 " No recoverey, asphalt chunk in tip of sampler,
L 5 154 = | “/" fill
o 46 | 1B /

2 / Lean CLAY with sand, soft, olive brown 2.5Y4/4,
= 3T | 19 slightly sticky and plastic, poorly bedded, few
N % |5 fine tubular pores, no organics, highly

25 , / ef fervescent, pp=1 ksc
L 38|16

3 : / Lean CLAY, olive brown 2.5Y4/4 moist, micaeous,
— 10 3 2|8 soft, slightly sticky and plastic, thin silty
R 5 | 8 laminations to 3 mm, gravel to 5 mm,

354 4 / effervescent, no organics or fossils, pp=0.8
- < 44 | ® / ksc
/ '¥— Lean CLAY, olive brown 2.5Y4/4, abundant
- 4 < 45 | 6 / tubular pores, very minor paleosol, slightly
" 33 | 14 / sticky and plastic, soft, pp=0.4 ksc,
ﬁ Z occassional 3-mm thick silt laminations
15 45 w0 | 14 // disseminated carbonate, carbonate fills pores
i 2 | 8 / —— Lean CLAY with sand, light olive brown 2.5Y5/4,

5 soft, slightly sticky and plastic, minor "A"

L 2|18 / norizon darkened by organic matter,
/ disseminated carbonate, pp=1.5 ksc
5.5+ 2 | 19 ) .
// Lean CLAY with sand, dark grayish brown,

R 10YR4/3 to 4/2, soft, slightly sticky and

L 20 6 Q 36 | 24 / plastic, disseminated carbonate, carbonate in
tubular pozﬁ. siig strirf\gezs tcls 1§Er{m ﬁnick;
" organic mottles "A6"; so 0 slightly hard,
6.5 20 | ra / . pp=0.6 ksc
- 5 |3 / Lean CLAY with sand, dark grayish brown
L 7 W | 34 2.5v4/2, soft to hard, slightly sticky and
\ plastic, many fine distinct brownish yellow
o mottles, disseminated carbonate, carbonate
25 7.54 fills tubular pores, few organics
» End of sounding, 23 ft., 7 m
i &
- 8.5+
30
B 9.5
L
L 10+
i 35 10.5-
- 1H
REMARKS: In graben, in failure zone. Page 10of 1
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HOLE NuMBER _4

USGS GEOTECHNICAL LOG

PROJECT _Northridge Ground Deformation Studies

LOCATION _Malden Street (MAL)

COORDINATES _X: 357163., Y: 3788068.2

DATE DRILLED _CPT: 4-4-95

GROUNDWATER

PERSONNEL _D: Bennett/Criley

ELEVATION _790.2 ft; 2409 m MSL

6.54

L 74

- 25 ™

a 85

9.5

3 8@
W/\M/\ N

10.5-

CONE PENETRATION TEST GRAIN SIZE ©
B [=]
= o =z — " o]
] — 3 -
§§ T | RATIO TP el E |32 2 SOIL DESCRIPTION
= % MN/m2 5| g | ¥ %
a iy &5
8 0o
xXxX
B X X
54 ) x
i X % Fill, lean CLAY with sand to sandy lean CLAY
i e xS
X X
- A X
- 5 lﬁ /
B /
B 25 s %
—-10  F ¢ / Lean CLAY to lean CLAY with sand. very soft
i 354 /
B 4 /
15 < %
i 5 %

Lean CLAY to lean CLAY with sand, firm

Interbedded silty SAND and sandy lean CLAY,
dense

j€«——— O

End of sounding, 33.8 ft., 10.3 m

REMARKS: Qutside of graben.

Page fof 1
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USGS GEOTECHNICAL LOG
HOLE NUMBER _23 PROJECT _Northridge Ground Deformation Studies
LOCATION _Malden Street (MAL) COORDINATES _X: 357160.,, Y: 3788076.6
DATE DRILLED _CPT: 4-4-95; SPT: 4-26-95 GROUNDWATER _li ft: 3.4m
PERSONNEL _L: Tinsley; D: Bennett/Criley ELEVATION _790.0 ft; 240.8 m MSL
) CONE PENETRATION TEST GRAIN SIZE g
= ® b4 < | v -
Fo O - RlonlE|lQ
% R RATIO TIP o E s é 2| E SOIL DESCRIPTION
= % MN/m2 | g | ¢ <
=] i &
8 %0 |
A X x
X
o X X
S x
B o Sandy lean CLAY, dark yellowish brown 10YR4/4,
L 4 000 | 88 | CL / hard to friable, thin laminations to 2 mm,
H / highly effervescent, dry
5 15] A / Lean CLAY with sand, brown to dark brown
B 4 | oon | 84 10YR4/3, thinly laminated slightly blocky, many
c - =
L fine pores and roots, highly effervescent,
2- / pp=0.8 ksc
- / Lean CLAY with sand, dark yellowish brown
R 4 | ooos | 83| c / 10YR4/4, slightly sticky and plastic, highly
2.5 / effervescent, few pores, pp=0.8 ksc
3 1 / Lean CLAY, brown to dark brown 10YR4/3, sticky
— 10 3 | o002 | &7 | / and plastic, thinly laminated- 4mm, highly
B / ef fervescent, pp=0.6 ksc
3.5 /
B / Lean 5;LAY vllitgt?andé bgown go cliamé brownft
10YR4/3, slightly sticky and plastic, soft,
I~ 4 3 0003 | & | Q / concentrated tubular pores and carbonate,
! / pp=0.3 ksC
4.5 / Lean CLAY with sand, olive brown 2.5Y4/4, very
— 15 2 [ oo & | o soft, sticky and plastic, well stratified, may
L - fine tubular pores, few roots, lacks organics
5 / of A6
r oo % / tsean CEAEY_)Y:}Eh sand toti?ndy %egn |l:(:LAYilcvliv;.:
B 2 . rown 2. , some mottles of dark yellowis|
5.5 000 | 70 | & / brown 10YR4/6, soft, massive, laminated in
L bottom, pp=<0.25 ksc
20 6- B Sandy lean CLAY, brown to dark brown 10YR4/3,
— 9 8’8% ég c massive, pp=0.08 ksc, and... lean CLAY with
L . sand, dark grayish brown 10YR4/2, abundant
6.5+ carbonate fills pores, pp=1.6 ksc
- Lean CLAY with sand, olive gray 5Y4/2 with
L | 10 00! 7 yellowish brown 10YRS/6 mottles, many carbonate
7 2 CcL - .
filled fine pores, strongly effervescent,
L pp=1.5 ksc
25 7.54 Lean CLAY with sand, light gray 2.5Y7/2,
— 7 0003 | 84 | cL laminated, intense carbonate deposits in
L vertical and horizontal tubular pores, no
& / pebbles, possible Bk horizon of some kind (?)
- 851 A Silty SAND to sandy lean CLAY, pale olive
L 0 8‘8%3 gg SM 8Y6/3, very poorly sorted, clay increases
o . o downware, well stratified, clasts equal 20
L 30 ‘ percent of fabric
Silty SAND, yellowish brown i10YRS/4, poorly
- 95 22 | 0087 | 48 | S sorted and bedded, clasts to 30 mm, clasts
L weathered
10- 46 | 0215 | 32 | ou - Silty SAND, pale brown 10YR6/3, dense, well
r 0180 | 30 D bedded, lacks soil development in matrix
- 35 1057 Silty SAND, yellowish brown 10YRS5/6 to brown to
| 89| 8 SM dark brown 7.5YR4/4, sand to 3 mm, and...
L “ - Cly sandy lean CLAY, light olive brown 2.5Y5/4,
firm, minor paleosol (?)
r End of sounding, 36 ft., iim
REMARKS: Northernmost within iot. Page 1 of |
Next to the fence on Maiden. Magnitice=68 | | Acceleration= 05! 101




HOLE NUMBER _5D

USGS GEOTECHNICAL LOG

PROJECT

LOCATION _Malden Street (MAL)

DATE DRILLED _CPT: 4—-4-85; Tubes: 5-1-95

PERSONNEL _L: Bennett; D: Bennett/Criey

Northridge Ground Deformation Studies

COORDINATES _X: 357158.6, Y: 3788076.8

GROUNDWATER 115 ft; 3.5m
ELEVATION _780.0 ft; 240.8 m MSL

CONE PENETRATION TEST GRAIN SIZE ©
~- _ S
T & Tl e |82
He U RATIO TIP - E w | SI8|E SOIL DESCRIPTION
8= & | Ty MN/n2 5| g 12]° z
[red = %
o [
8 oo |
xxxx
R X x Fill
54 X
B X o Sandy SILT to lean CLAY, olive brown 2.5Y4/4,
i 0050 | s0 | M. % x fill soft, massive, many fine roots, pp=1.1 ksc
H 0008 | 8 | oL /
154 A / Sandy lean CLAY to lean CLAY, olive brown
[ 5 2.5Y4/4, micaeous, fine roots and pores common,
R 8—85; gg ol no organics, pp=1.5-0.6 ksc
24
B / Lean CLAY, olive brown 2.5Y4/4, micaeous,
pebble free, soft, sticky and plastic, many
- 25 8'&')46 g; a / fine roots, pp=0.5 ksc
3 / Lean CLAY, olive brown 2.5Y4/4, soft, sticky
— 10 and plastic, no roots, few pores, slight
N 8-%3 gg o / disseminated carbonate, pp=0.4-0.6 ksc
35 ’ ¥
~ / Lean CLAY, olive brown 2.5Y4/4, soft, micaeous,
massive but some silt laminae, few roots and
g 44 8—8}3 356 a / tubular pores, pp=0.6-1. ksC
4,54 Lean CLAY with sand, dark grayish brown 2.5Y4/3
— 15 to olive brown 2.5Y4/4, soft, probable
B 8-8%% Bla paleosol, uniform, some silty partings
5 1
- Lean CLAY with sand to sandy lean CLAY, olive
| 55 brown 2.5Y4/2 to dark grayish brown 2.5Y4/2,
8-81171 gg a soft, some laminations to 10 mm, plastic and
L ) / stickg. many roots and tubular pores,
6 B / pp=0.5-1.2 ksc
— 20 / [\ Sandy lean CLAY, grayish brown 2.5Y5/2 to very
R %ggg %‘,‘ o / dark grayish brown 2.5Y4/2, soft, massive, no
6.54 : roots, disseminated carbonate, and... lean
L CLAY with sand, olive 5Y£I{3.tf‘1r‘g.1 cgmmon "
organic smears, sharp contact with above so
S % | 8| / \ &
L Lean CLAY with sand, olive 5Y4/3 grades
7.5 downward to olive brown 2.5Y4/4, some yellowish
L 25 i brown 10YR5/6 mottles in top, firm, micaeous,
g:g%g o o massive to few partings, variable carbonate
B & Lean CLAY with sand, olive 2.5Y4/4 to pale
R olive 5Y6/3-5/3 with depth, slightly sticky and
0014 | 73 | QL / plastic, common sand stringers, carbon sample
- 8.5 0860 | 8 | sM 4 from 7.6 m, **sample is Btk6 late Pleistocene
i or early Holocene soil¢, pp=0.6-1.4 ksc
a e | 338 | & Lean CLAY with sand to silty SAND with gravel,
— 30 . ) : olive 2.5Y4/4 to 5Y5/3-4/3, soft, sticky and
20 | oos2 | s3 plastic, effervescent, silicious shale
- 9.5 - fragments (Towsley?), dense, gravel to 40 mm
L 8] Sandy SILT, light olive brown 2.5Y5/4 to dark
i yellowish brown 10YR4/4 with depth
¥ l Sandy lean CLAY, dark ¥ellowish brown 10YR4/4,
N very hard, highly mottled with white carbonate
10.5+ \ stringers, some disseminated carbonate, few
. 35 pebbles
R " End of sounding, 33.5 ft., 10.2 m

REMARKS: Northernmost within lot.

[ Magnituse=68 |

Page iof 1
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USGS GEOTECHNICAL LOG
HOLE NUMBER _B PROJECT _Northridge Ground Deformation Studies
LOCATION _Malden Street (MAL) COORDINATES _X: 357158.7, Y: 3788049.5
DATE DRILLED _CPT: 4-5-95 GROUNDWATER
PERSONNEL _D: Bennett/Criley ELEVATION _790.3 ft; 2409 m MSL
CONE PENETRATION TEST GRAIN SIZE ®
— o
= ¢ =z S | o =~
£ 2| o - REEEIEIE: SOIL DESCRIPTION
8= & 2 = = wlag1s z
% MN/m & g | ¥ 3
a o
8 a0 g -
1 X -
' X X
X X
- > N Fill, lean CLAY with sand to sandy lean CLAY
‘ ja :x:x
- A X
— 5 15 /
i > /
- ! /
B 2.54 /
—10 H g % Lean CLAY to sandy lean CLAY, very soft
i 35 /
I . %
15 45 /
I N %
i 55 < /
" B /
20 ¢ /]
_ 7
6.5 /
[ N / |
i 7.5 /
—25 / Lean CLAY to sandy lean CLAY, firm
I . /
B 85 %
L o /
B 9.5
- s 0 Silty SAND, dense
I 105+
— 35 r
L - End of sounding, 35.4 ft., 10.8 m
REMARKS: Westernmost within lot, near southwest corner. Page 1 of 1
| Magitiee=68 | [ Acceeration=051 103




HOLE NUMBER _/

USGS GEOTECHNICAL LOG

PROJECT _Northridge Ground Deformation Studies

LOCATION _Malden Street (MAL)

COORDINATES _X: 3571818, Y:3788072.4

DATE DRILLED _CPT: 4-5-85

GROUNDWATER

PERSONNEL _D: Bennett/Criley

ELEVATION _789.4 ft. 2406 m MSL

CONE PENETRATION TEST

RATIO TIP

DEPTH

(feet)
(meters)

SPT -N

SOIL DESCRIPTION

CLASS
UNIT
GRAPHIC LOG

—5 15+

B 2.6

3.54

-15 49

- 554

6.5

_ 74

25 ™

L 8.55

B 9.5
L 104
10.54

- -

X|
x
x

X X
X X
X X

Fill, lean CLAY with sand to sandy lean CLAY

X X X X
X X
K X X
X X

Lean CLAY to lean CLAY with sand, very soft

Lean CLAY to lean CLAY with sand, firm

ATy

Silty SAND, dense

End of sounding, 34.1 ft., 10.4 m

REMARKS: In northeastern corner, in front of gate.

Page 1of 1
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HOLE NUMBER _8

USGS GEOTECHNICAL LOG

LOCATION _Malden Street (MAL)

DATE DRILLED _CPT: 4-5-85

PERSONNEL _D: Bennett/Criley

PROJECT

Northridge Ground Deformation Studies

COORDINATES _X: 3571541, Y: 3788086.7

GROUNDWATER

ELEVATION _789.4 ft. 2406 m MSL

CONE PENETRATION TEST

RATIO
%

DEPTH
(feet)
(meters)

TIP
MN/m2

SPT -N

CLASS

UNIT
GRAPHIC LOG

SOIL DESCRIPTION

-5 154

i 2.5

35

T
o

- 5.54

6.5

5 7-

7.5

- 8.5+

B 9.5

%

X X
x X
K X X
X X

3

Uiy

Fill, lean CLAY with sand

Lean CLAY to lean CLAY with sand, very soft

Lean CLAY to lean CLAY with sand, firm

Silty SAND to sandy SILT, dense

End of sounding, 33.1 ft., 10.1m

sounding fine 1-5.

REMARKS: Located in Maiden Street in line with

Magnitude=68 |

| Acceleration= 051

Page 1of 1
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HOLE NUMBER _9

USGS GEOTECHNICAL LOG

PROJECT _Northridge Ground Deformation Studies

LOCATION _Malden Street (MAL)

COORDINATES _X: 357182.), Y:3788142.1

DATE DRILLED _CPT: 4-5-95

GROUNDWATER

PERSONNEL _D: Bennett/Criley

ELEVATION _791 ft; 2411m MSL

CONE PENETRATION TEST

RATIO
%

DEPTH
(feet)
(meters)

TP
MN/m2

SPT-N

SOIL DESCRIPTION

CLASS
UNIT
GRAPHIC LOG

5 15

§ 2.5

—10 H

3.54

- 15 4.5

Fill, lean CLAY with sand to sandy lean CLAY

X X
X X
K X X
X X

Lean CLAY to sandy lean CLAY, soft

Lean CLAY to sandy lean CLAY, firm

ATy

Silty SAND, dense

End of sounding, 32.2 ft., 9.8 m

REMARKS: On Beckford Avenue, furthest from failure.

Page 1of 1
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USGS GEOTECHNICAL LOG

PROJECT _Northridge Ground Deformation Studies

HOLE Numeer _10
LOCATION _Malden Street (MAL)

COORDINATES _X: 3571649, Y: 3788056.7

DATE DRILLED _CPT: 8-1-85

GROUNDWATER

PERSONNEL _D: Bennett/Criley

ELEVATION _790. ft; 2408 m MSL

CONE PENETRATION TEST

GRAIN SIZE

RATIO
%

DEPTH
(feet)
(meters)

TIP
MN/m2

SPT-N

Dgg (mm)

FINES (%)

SOIL DESCRIPTION

CLASS
UNIT
GRAPHIC LOG

5 15
- 25
35
15 45
- 5.5
S
-25 ™
L 8.5+
- 95

10.54

- 1H

Fill, lean CLAY to sandy lean CLAY

X X X xX X
X X x x X
K X X X X X
X X, X X X

K

Lean CLAY to lean CLAY with sand, very soft

Lean CLAY to lean CLAY with sand, firm

AUy

Silty SAND, dense

<O

End of sounding, 30.5 ft., 9.3 m

REMARKS: Southern most sounding in mini-line across graben.

Page 1of |
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HOLE NuMger _1

USGS GEOTECHNICAL LOG

PROJECT _Northridge Ground Deformation Studies

LOCATION _Malden Street (MAL)

COORDINATES _X: 357164.9, Y: 3788059.5

DATE DRILLED _CPT:8-1-95

GROUNDWATER

PERSONNEL _D: Bennett/Criley

ELEVATION _790 ft; 240.8 m MSL

CONE PENETRATION TEST

GRAIN SIZE

RATIO TIP
% MN/m?2

DEPTH
(feet)
(meters)

o
£=]
=)

8

SPT-N

SOIL DESCRIPTION

CLASS
UNIT
GRAPHIC LOG

Dgq (mm)
FINES {%)

— 5 15-

B 2.5

3.54

15 45

- 554

6.5+

u 74

- 25 7

- 8.6

3 9.54

10.5+

r IH

Fill, lean CLAY to sandy lean CLAY

X X X X X
X X X X X
K X X X Xx X
X, X X X X

K

Lean CLAY to sandy lean CLAY, very soft

Lean CLAY to sandy lean CLAY, firm

IRy

D Silty SAND, dense

End of sounding, 34.1 .ft., 10.4m

REMARKS: Mini-line.

Page 1 of 1
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USGS GEOTECHNICAL LOG

HOLE NUMBER _I2 PROJECT _Northridge Ground Deformation Studies
LOCATION _Malden Street (MAL) COORDINATES _X: 357164.9, Y: 3788062.8
DATE DRILLED _CPT: 8-1-95 GROUNDWATER
PERSONNEL _D: Bennett/Criley ELEVATION _789.9 ft.. 240.8 m MSL
CONE PENETRATION TEST GRAIN SIZE ®
= D z sl @ 3
88 8| R TP L EIC|S1E| S SOIL DESCRIPTION
e = % MN/m2 % o |w|® <
£ | & &
8 do i
X X
x
I~ X X
54 %] i
B x o Fill, lean CLAY to sandy lean CLAY
B H :x:x
- A X
— 5 154 //
B /
— 10 H % Lean CLAY to sandy lean CLAY, very soft
I a5 ' /
[, ?
|15 457 /
! | %
B 5.5 < B /
i /
i 651 %
- a / Lean CLAY to sandy lean CLAY, firm
25 7] %
L N /
L 8.5 /
i o
~- 30 .
I~ 9.51 Silty SAND, dense
) l
L End of sounding, 33.1 ft., 10.1 m
10.54
- 35
- 1H
REMARKS: Mini~fine. Page 1of 1
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HOLE NUMBER _I3

USGS GEOTECHNICAL LOG

PROJECT _Northridge Ground ODeformation Studies

LOCATION _Malden Street (MAL)

COORDINATES _X: 357164.9, Y: 3788066.2

DATE DRILLED _CPT: 8~1-95

GROUNDWATER

PERSONNEL _D: Bennett/Criley

ELEVATION _790 ft.. 240.8 m MSL

CONE PENETRATION TEST

RATIO TIP

DEPTH
(feet)
(meters)

SPT -N

SOIL DESCRIPTION

CLASS
UNIT
GRAPHIC LOG

-5 15

B 2.54

3.5

15 45

- 55

N

6.5

- 25 7

K X X X X X
X X X X X
K X X X x X
X X X X X

Fill, lean CLAY to sandy lean CLAY

Lean CLAY to sandy lean CLAY, firm

ATy

Silty SAND, dense

Lean CLAY to sandy lean CLAY, very soft

End of sounding, 29.5 ft., 9.0 m

REMARKS: Mini-iine.

Magituee=88 | [ Acceteration= 0S!

Page 1of 1
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HOLE NUMBER _14

USGS GEOTECHNICAL LOG

PROJECT _Northridge Ground Deformation Studies

LOCATION _Malden Street (MAL)

COORDINATES _X: 357164.9, Y:3788068.9

DATE DRILLED _CPT: 8-1-95

GROUNDWATER

PERSONNEL _D: Bennett/Criley

ELEVATION _790.2 ft. 2409 m MSL

— 10 H
35
- +
| {5 45
5

- 554

20 4

6.5
I y
o5 75
B s
: 8.5+
30 7
B 9.5+
i o
:_35 0.5
- 1

i a T
i 5
i H
__ 5 15
I 1
i 25
—

CONE PENETRATION TEST GRAIN SIZE ©
= ‘5 =z < [74) 9 '
FD 8 = RlaolE] e
G g RATIO TIP o E o | 2B E SOIL DESCRIPTION
T = % MN/m2 S| o |¥w|® >
re] F %
o i
0
X X
X X
X X
X
SIVRaN Fill, lean CLAY to sandy lean CLAY
x X x by
X X
A L

Lean CLAY to sandy lean CLAY, very soft

Lean CLAY to sandy lean CLAY, firm

Y

Silty SAND to sandy SILT, dense

REMARKS: Northern most in mini—iine.

Page 1 of 2
| Megitiee=68 | |  Acceleration= 051 "




HOLE NUMBER _14

USGS GEOTECHNICAL LOG

PROJECT _Northridge Ground Deformation Studies

LOCATION _Malden Street (MAL)

COORDINATES _X: 357164.9, Y: 3788068.9

DATE DRILLED _CPT: 8-1-85

GROUNDWATER

PERSONNEL _O: Bennett/Criley

ELEVATION _790.2 ft. 240.9 m MSL

CONE PENETRATION TEST

RATIO

DEPTH
(feet)
(meters)

TIP
MN/m2

SPT-N

SOIL DESCRIPTION

CLASS
UNIT
GRAPHIC LOG

135
- 14
14.54
- 15

B 1554

B 16.5

17

— 97 17.54

18.54

- 02 gl

- 1954

— 67 20.54
= 2H
2154

~ 72 224

. 22.5+

«— O —

End of sounding, 40.7 ft., 12.4m

| Magitiee=68 | |  Acceleration= 051

Page 2 of 2
112




USGS GEOTECHNICAL LOG

HOLE NUMBER 15 PROJECT _Northridge Ground Deformation Studies
LOCATION _Melvin Avenue (MAL) COORDINATES _X: 356404.2, Y: 37881817
DATE DRILLED _CPT: 6-18-96; SPT: 6-20-96 GROUNDWATER _2l1 ft; 6.4 m
PERSONNEL _L:Tinsley/Conaway; D:Bennett/Conaway ELEVATION _807 ft; 246.0 m MSL
CONE PENETRATION TEST GRAIN SIZE ©
~ =
= o z —~ 0 ]
E k] 3 RATIO TIP ! E 2195 % SOIL DESCRIPTION
o~ & b = wiligl>s| &
% MN/m2 o o | W &
J 4 & | & &
8 0

X
x

Silty SAND, 2.5Y4/4, olive brown, loose, paorly
bedded, disseminated carbonate, no roots, not
plastic or sticky

B H

-5 15 Lean CLAY with sand, 2.5Y4/4, olive brown,

L 0.021 74 | QL thinly laminated, carbonate concretions
24

-

r 2.5

Sandy lean CLAY
0.033

Sandy lean CLAY to sandy SILT, olive brown
2.5v4/4, slightly sticky, slightly plastic,
disseminated carbonate strong reaction to HCl,
no roots, weakly bedded, subangular blocky
structure, some open pores, pp=1.5 ksc

Sandy lean CLAY, dark yellowish brown 10YR4/4,
and olive brown 2.5Y4/4, fining upward,
disseminated carbonate

0.034 87
0068 | 53

0.038 62

Sandy lean CLAY to lean CLAY, dark yellowish
brown (top) 10YR4/4 to olive brown {bottom)
2.5Y4/4, no roots, massive to subangular blocky
?tructure. slightly sticky, slightly plastic,
ew open pores,

0 8‘,8:8',3 ?8 ML h Sandy SILT, olive brown 2.5Y5/4, loose to
medium dense, massive, some disseminated
carbonate, fines upward, pp=0.5 ksc

68
]

Lean CLAY with sand, olive brown 2.5Y4/4 to
dark yellowish brown 10YR4/4, 3/3, and 4/3 with
depth, sticky and plastic, modern roots, few
open pores, disseminated carbonate

[w]=]

8

83
o

Lean CLAY with sand to sandy lean CLAY, 10YR3/2
very dark grayish brown to 2.5Y4/4 olive brown,
some mottles, very stiff

4 0.018 QA

Sandy lean CLAY to lean CLAY with sand, 2.5Y4/4
olive brown, carbonate mottles abundant, firm,
slightly sticky, carbonate filled pores, no
roots, platy structure in bottom

AT

00 75 T & Lean clay, very pale brown 10YR7/4 to yellowish
101 0~13'2 2 | oM brown, carbonate concretion 25 mm, pp=1.25-4.25
- ksc; and silty SAND, yellowish brown 10YRS/8,

Ay il g [NV,
\\ﬂ\\\\\\/\\\\\\\\\\\\\\\Q

B \ pp=4.25 ksc, very hard
Cndnfsmigg_'_AEfo —i4. 4-m

REMARKS: On Melvin Ave., between Chase and Page 1of 1
Bryant. 320 ft south of Bryant. Magnituke=68 | |  Acceeration=051 | 13




HOLE NuMBER _16

USGS GEOTECHNICAL LOG

PROJECT

Northridge Ground Deformation Studies

LOCATION _Cantara Street (MAL)

DATE DRILLED _CPT: 6-18-96; SPT: 6-22-96

PERSONNEL _L:Conaway; DBennett/Conaway

COORDINATES _X: 356418.3, Y. 37873891

GROUNDWATER _188 ft; 60m
ELEVATION _789 ft; 240.5m MSL

CONE PENETRATION TEST GRAIN SIZE ©®
I= @ =z n 9
D 8 = | & =l e
E -ﬁ_ g RATIO TP *‘_ E - g 2 g SOIL DESCRIPTION
eT = % MN/m2 S| |9 |° =
S | E &
8 00
X x
- X X
X X
- 5 /" Lean CLAY with sand, 10YR3/3 dark brown, 1 cm
B 4 5 0.014 74 | L / beds, root traces, sticky, very friable moist,
R slight carbonate, ucs=1.5 tsf
— 5 154 %
B A / Sandy silty CLAY, 10YR4/4 dark yellowish brown,
- 25] 7 0050 | 62 |cL-ML bedded 0.025-0.5 cm, slightly sticky wet, large
flakes of mica, some root traces, some -
B 10 3 / disseminated carbonate, ucs=0.75 tsf
i 357 / . .
o Lean CLAY with sand, 10YR3/6 dark yellowish
- 4 10 0.0i5 80 [ CL brown, some root traces, mottling in lower
| 10cm, slightly sticky wet, 18 mm pebble, wavey
laminations 5 mm, ucs=1.4
15 45
u 5 Lean CLAY with sand, 10YR4/4 dark yellowish
L 0.020 2| a brown, massive breaking to thick angular blocky
B 0016 | 8 structure, plastic, modern roots, few pores,
55 0008 | 8 ”\_ slight carbonate, strong organic smell
B & ooz | & | & g - Lean CLAY with sand, 10YR4/4 dark yellowish
M~ 20 brown to 2.5Y4/4 olive brown, massive, some sub
B angular blocky structure, slightly sticky and
6.5+ — plastic, firm, slight carbonate, few pores, no
r —\ modern roots or organics
- s 3R & | Lean CLAY with silt, 10YR4/4 dark yellowish
- < brown, massive to blocky structure, slightly
R 25 7.54 sticky and plastic, modern roots, few open
/ pores, slight carbonate
L 5 /
- 8.5 / Lean CLAY w/sand. mottled, 2.5Y3/2 very dark
L 7 0.015 78 | L grayish brown, 2.5Y4/4 olive brown, slight
- 30 & carbonate, massive, and.. 10YR3/4 dark
yellowish brown, slightly sticky wet, root
~ 95+ 54 / -\ traces
- 13 10042 [ gg | O Sandy lean CLAY, 10YR5/4 yellowish brown and
L 104 2.5Y5/4 light olive brown, slight carbonate,
R _\_ not sticky, pebbles 5-10 mm, root traces
10.54 004l | 69 / Sandy lean CLAY, 10YR6/4 light yellowish brown,
— 35 0.01 | o massive, slight to no carbonate, ucs<0.1, and
L - 0016 | 63 / sandy lean CLAY, . 10YRS/4 yellowish brown, mica
L / rich, firm, moist, some mottles
R 15 / Lean CLAY with sand, 10YRS/3 brown, 10YR4/3
dark brown, 10YR4/4 dark yellowish brown,
- 12 2.5Y5/4 light olive brown, massive, some blocky
- 40 structure, sticky, plastic, abundant charcoal,
subhorizontal partings 10-15 mm, slight
B 5 carbonate
B | /-_ Silty SAND, 10YR6/6 brownish yellow, some 20 mm
L 13 53 | 035 | 25 | SM pebbles, very slight carbonate, firm,
| ucs=3.5-4.0 tsf
- 45 135 End of sounding, 44.0 ft., 13.4m
- 14
RE‘MARKS:. On c;antara. St. between Corbin and Page 1of 1
Shirley in ine with Meivin. Magnitude=68 | |  Acceeraon=051 | 14




HOLE NUMBER _|

LOCATION _Wynne Avenue (WYN)

DATE DRILLED _CPT: 4-6-95; SPT: 4-29-95

PERSONNEL _L: Tinsley; D: Bennett/Criley

USGS GEOTECHNICAL LOG

PROJECT _Northridge Ground Deformation Studies
COORDINATES _X: 359125.3, Y: 3787490.7

GROUNDWATER _15.5 ft; 4.7 m
ELEVATION _766.9 ft.. 233.8m MSL

CONE PENETRATION TEST GRAIN SIZE ©
~ o
s g z _ slal-|0
% & 3| mmo P Ll E | S Ué 2| E SOIL DESCRIPTION
€1 T w5 g |9 =
8 o 1 c w &
L X X
b X
- I > Lean CLAY with sand, olive brown 2.5Y4/4, 2-4
» i 7 o.on 8 | / mm laminae, slightly hard, sticky and plastic,
5 A / disseminated carbonate in bedding and pores
—-5 15 4 Silty SAND, fine, olive brown 2.5Y4/4, slightly
5 5 0076 | 49 | SM firm and friable, massive, poorly bedded and
L ¥ poorly sorted, occassional 5 mm pebbles of
L 254 y limestone and shale, pp=1-1.25 ksc
L ’ 7 —— Sandy lean CLAY, olive brown 2.5Y4/4, soft,
10 A 4 00 |6 | & / sticky and slightly plastic, flat gravel
R / clasts, massive, occassional 2 mm laminae, no
35 roots or pores, strongly effervescent, no
B 002 |18 | o / _\_ organics, pp=1.5 ksc
i 4 001 | & / Lean CLAY with sand, olive brown 2.5Y4/4, soft,
B 45 B mang fine pores, few fine roots, disseminated
— 15 g /q carbonate, pp=<0.3 ksc
- s 7 /
L 554 / Sandy lean CLAY, olive brown 2.5Y4/4, soft in
R ) 0037 | 65 | CL top, firmer at bottom, no roots, common tubular
[ o0 & 0on 1 S foe-my | pore, pp=0.2-1.8 kst
R g | 0018 | 4T | gy Silty SAND, olive brown 2.5Y4/4, well bedded,
6.5+ 0123 | 37 dense, ucs=2.2 ksc, in lower 1/3, soft and
- loose in upper 2/3, fines upward from basal
- 7 20 | 0377 | 1 Ew-sN gravely sand, disseminated carbonate, no pores
= 7.5 1450 5 Ew-s SAND with silt, light yellowish brown 2.5Y6/4,
— 25 - —— mediug derliseﬁtgriat;%e. well itr-atif'ied. f%nes
- & y M upward, slightly effervescent, poorly sorted,
- %%atg 6% cL gravelly
. 8.5 V) SAND with silt and gravel, light olive brown
L 2.5Y5/4, gravel to 40 mm
30 9 / Lean CLAY grades downward to silty SAND, Well
L 954 defined upward coarsening sequence:; silty SAND
o - / and sandy SILT are also present
L 10 /
[ 35 99 7
- ”_ /
- 15 /
[ 40 & /
- 1254 /
i 13 %
B 45 13.54
144
14.5 /
N 50 5 3 /
L 1554 End of sounding, 49.9 ft., 15.2 m
i 164
- 5 5 16.5-
REMARKS: At the north end of Wynne Avenue. Page 1of 1
Magnitue=68 | | Acceleration= 051 s




HOLE NUMBER _2

USGS GEOTECHNICAL LOG

PROJECT _Northridge Ground Deformation Studies

LOCATION _Wynne Avenue (WYN)

COORDINATES _X: 359123.3, Y: 37874348

DATE DRILLED _CPT: 4-6-95

GROUNDWATER

PERSONNEL _D: Bennett/Criley

ELEVATION _764.7 ft. 233.1m MSL

CONE PENETRATION TEST

GRAIN SIZE

RATIO

(feet)

DEPTH
(meters)

TIP
MN/m?

SPT-N

SOIL DESCRIPTION

D50 (mm)

FINES (%)
CLASS
UNIT

)
@

@)
¢

o
A
bl

no
O
®

w
O
P

W

@)}
S
bl

154

N
)
B

125
13
1354
14
14,5

AN
[@a]

n
O

1554

Illl'lIlllllllllllllIlllIllll[llIl|||ll|lllT]TlllIllll
N
a
~
N

8.5

I
a
@]

Fill

Lean CLAY with sand

P —

\W Q ) - | cRapICL0G

Silty SAND

Lean CLAY with sand, soft

Silty SAND

Lean CLAY to sandy lean CLAY, firm

Silty SAND, dense

End of sounding, 49.9 ft., 15.2 m

REMARKS:

| Megnituge=68 | |  Acceleration=051 |

Page 1of 1
116




HOLE NUMBER _3

USGS GEOTECHNICAL LOG

PROJECT _Northridge Ground Deformation Studies

LOCATION _Wynne Avenue (WYN)

COORDINATES _X:358123.2, Y: 3787428.8

DATE DRILLED _CPT: 4-1-95

GROUNDWATER

PERSONNEL _D: Bennett/Criley

ELEVATION _764.3 ft; 233.0m MSL

CONE PENETRATION TEST

RATIO TIP
% MN/m2

DEPTH
(feet)
(meters)

SPT-N

SOIL DESCRIPTION

CLASS
UNIT
GRAPHIC LOG

154

(@)

2.5

o
¢

3.5

4.5

O

5.5 -

N
O
(

6.5+

7.64

N
(@)

8.5

w
(@)
P

9.5+

10.5
"
15

W
@)

N
O
B

2.54
134
13.54
14
14.51

AN
(@]

oy
O

15.54

]

lj—lllflllTllllllIlllllllIIIIIIITIIIIIllllll||'7lllllll

|
(@)]
(@]

Fill

> —
X X

X

X X

X

Lean CLAY with sand

Silty SAND

Lean CLAY with sand, soft

TR

Silty SAND

Lean CLAY with sand, firm

NN

Sandy SILT

Lean CLAY with sand, firm

NN

End of sounding, 48.6 ft., 14.8 m

REMARKS:

Magitue=68 | |  Acceleration=051 |

Page 1of 1
17




HOLE NUMBER _4

USGS GEOTECHNICAL LOG

PROJECT _Northridge Ground Deformation Studies

LOCATION _Wynne Avenue (WYN)

COORDINATES _X: 359123.0, Y: 3787420.6

DATE DRILLED _CPT: 4-1-95

GROUNDWATER

PERSONNEL _D: Bennett/Criley

ELEVATION _764. ft.. 2329 m MSL

CONE PENETRATION TEST

GRAIN SIZE

RATIO TIP
% MN/m2

DEPTH
(feet)
(meters)

SPT-N

Dgq (mm)

FINES (%)

SOIL DESCRIPTION

CLASS
UNIT
GRAPHIC LOG

151

(@}

2.54

o
¢

35

4.5

o

5.5+

N
O
®

6.54

7.54

8.54

w
O
®

9.54

10.51
IH
15

w
()]

N
(@)
P

1254
13
1354
14
14.54
154
1554
164
1654

N
(@]

@]
O

IIIllllll'll||'lll‘lllll'llllll’fll|lllllIIIIIITIITIIIII
N
(@)

I
a
(@]

x
X
X

Fill

X X
X

Lean CLAY with sand

Silty SAND

Lean CLAY with sand, soft

TR

Silty SAND

Lean CLAY with sand, firm

Sandy SILT

Lean CLAY with sand, firm

—_—_,

L Silty SAND, dense

End of sounding, 48.9 ft., 14.9 m

REMARKS: In the graben,

Page 1of |
| Magitude=68 | |  Accekration= 05! 18




HOLE NUMBER 52

USGS GEOTECHNICAL LOG

PROJECT _Northridge Ground Beformation Studies

LOCATION _Wynne Avenue

{(WYN)

COORDINATES _X: 359123.1, Y: 3787416.5

DATE DRILLED _CPT: 4-11-95; SPT: 4-27-95

GROUNDWATER _14 ft; 43 m

PERSONNEL _L: Tinsley; D: Bennett/Criley

ELEVATION _7639 ft; 2328 m MSL

CONE PENETRATION TEST GRAIN SIZE ©
> (=]
= 2 =z — 17 -
ud T RATIO 11 € < [Z|F SOIL DESCRIPTION
8= & % M/ 51 = 18|31|° g
8 00 éo w 5
B I xx b
o X X
_ ’] 7 [ 0080 [ 48 | on
i H 000 | 43 X
B 5 15 2 | owe | 37 | SM
u 21 ‘
- 25 a | B8R [ 3 [ [ /
- H
-0 = B /
I e anAEEIRZ
I~ s
—15 45 ) 1 | oos |67 | O
L 5 /
i
- 5.5 2 0083 | 52 | CL ‘ /
i A . .
—20 & 0 | o0 | 3 | sM See following logs for text detail
- 6.5
i 7 2 | 8338 [ B |
—-25 75 8 | 339 | @ Py
- &
: 7
L 85 /
- 30 o 8 | oo [e0 | /
i 9.5 A
. 10-
- 24 0.410 10 [sP-Sh
0.5
— 35 c
_ " w | 0 [ 8 & £
L 15 0.172 3 SM
40 A %
LY s /
- 3 /
- 45 &: 5 | 0038 |63 | L %
: 14.54 /
B 154 /
B 50 s /
- 16+ | om | 3 | sM
- 654
55

REMARKS: In failure—zone graben

Page 1of |

| Megnitue=68 | |  Acceeraon=051 | 119




HOLE NUMBER _2a

USGS GEOTECHNICAL LOG

PROJECT

Northridge Ground Deformation Studies

LOCATION _Wynne Avenue

{WYN)

DATE DRILLED _CPT: 4-11-95; SPT: 4-27-95

PERSONNEL _L: Tinsley; D: Bennett/Criley

COORDINATES _X: 3591231, Y. 3787416.5

GROUNDWATER M4 ft: 43 m
ELEVATION _7639 ft; 2328 m MSL

CONE PENETRATION TEST

GRAIN SIZE

RATIO
%

DEPTH
(feet)
(meters)

SPT~-N

D5 (mm)

FINES (%)

CLASS
UNIT
GRAPHIC LOG

SOIL DESCRIPTION

5 15

254

A

35

f
AN

| 15 4.5

6.54

25 "]
]

x
X X
X X X
X X

x
X

8

49
43

0.120

37

]
78

P~

Ng

0.015

67

NS

Q.60

31

—

B

'

SM

N

/.

Fill

Silty SAND, dark yellowish brown 10YR4/4 to
5/4, massive, soft, gravel to 20 mm, strongly
effervescent throughout, weak fine angular
blockg structure some pores with carbonate,
pp=1.5 ksc

Silty SAND, olive brown 2.5Y5/6, loose, poorly
bedded, few single sub silic shale and
limestone pebbles to 5 mm, slightly

ef fervescent, no organics, few very fine roots
and tube pores

Sandy lean CLAY, light olive brown 2.5Y5/4, one
large gravel stringer with clasts to 20 mm,
very friable, not sticky or plastic; 1lean CLAY,
soft, well stratified, one fine root, few tubes
End pores, slight disseminated carbonate pp=0.7
SC

Lean CLAY with sand, olive brown 2.5Y4/4,
massive, soft, slightly sticky and plastic,
disseminated carbonate, few tube pores, pp=0.09
ksc; sandy lean CLAY, light olive brown
2.5Y5/4, 50 mm gravel stringer, very friable,
loose; lean CLAY with sand, olive brown
2.8Y4/4, soft, moderate disseminated carbonate

Sandy lean CLAY, olive brown 2.5Y4/4, loose,
very friable, slightly plastic, pp=0.06 ksc,
disseminated carbonate, few tubular pores;
silty SAND with gravel, olive brown 2.5Y4/4,
loose to slightly dense

Sandy lean CLAY, olive brown 2.5Y4/4, soft,
slightly sticky and plastic, laminated 2-3 mm
thick, slightly effervescent with disseminated
CO4, no organics or fossils, few fine
hogizontal modern roots, few fine vertical
tubular pores, pp=0.2 ksc

Sandy lean CLAY, dark yellowish brown 10YR4/4,
slightly sticky, not plastic, occassional
pebbles in bottom 10 cm, strongly effervescent,
disseminated carbonate, few fine horizontal
roots, pp=0.23 ksc

Silty SAND, olive brown 2.5Y4/4, massive to
poorly bedded, soft to firm, slightly sticky
and plastic, slight effervescent, disseminated
carbonate, few vertical roots, very fine
tubular pores

SAND with silt to silty SAND, light brownish
gray 2.5Y6/2, not sticky or plastic,
disseminated carbonate

SAND with silt to sandy SILT, olive brown
2.5Y5/4 to yellowish brown 10YR4/4, well
sorted, very thinly laminated

REMARKS: In failure-zone graben.

Page 1of 2

| Magnituge=68 |

| Accekration= 05! 120




HOLE NUMBER _98

USGS GEOTECHNICAL LOG

PROJECT

LOCATION _Wynne Avenue (WYN)

DATE DRILLED _CPT: 4-11-95; SPT: 4-27-95

PERSONNEL _L: Tinsley; D: Bennett/Criley

Northridge Ground Deformation Studies

COORDINATES _X: 359123, Y: 3787416.5

GROUNDWATER _14 ft. 4.3 m
ELEVATION _763.9 ft; 2328 m MSL

CONE PENETRATION TEST GRAIN SIZE ©
O — Fod | =t
£ 8 § RATIO P Ll ESISE § SOIL DESCRIPTION
Q = ~ d 2
% MN/m? G| g | ¥ 2
o [ o
do 8
//
- a5 / Lean CLAY with sand, dark brown 10YR3/3, thinly
laminated, soft, slightly sticky and plastic,
L 8 [ oo® |80 | Q abundant detrital charcoal
& /
- 954 %
~ 32
- 101 SAND with silt, light yellowish brown 2.5Y6/4,
o well stratified, well sorted, loose to slightly
L 24 | 0410 | 10 [SP-SH dense, not sticky or plastic, no roots, pores
10.54
r 1H 7 Sandy lean CLAY, olive brown 2.5Y4/4; and silty
oost | &t | @ SAND, mottled, clasts to 20 mm, medium dense,
— 37 38 | o2 | 3t | oM very poor sorting, abundant gravel
15~
’- 7
i R . %
B %
1 %
- 125 / Sandy lean CLAY, light olive brown 2.5Y5/4,
very plastic and sticky, massive, many fine
L 1510038 | 63| 0Q distinct mottles, many tubular vertical pores,
/ locally strongly effervescent
s %
i 15 %
i 551 /|
— 52 D Silty SAND, light olive brown 5Y5/4, very
164 v dense, well bedded, not sticky or plastic, some
L n Om | 39 | SM silt partings, some mottles, no soil
deve lopment
L End of sounding, 53.5 ft., 16.3 m
Page 2 of 2
| Magntuee=68 | |  Acceteration= 05! 121




HOLE NUMBER _9D

USGS GEOTECHNICAL LOG

PROJECT _Northridge Ground Deformation Studies

LOCATION _Wynne (WYN)

DATE DRILLED _CPT: 4-11-95; SPT: 5-1-85

PERSONNEL _L: Bennett; D: Bennett/Criley

COORDINATES _X: 359123, Y: 3787415.8

GROUNDWATER _122 ft.; 3.7 m
ELEVATION _763.8 ft; 232.8m MSL

CONE PENETRATION TEST GRAIN SIZE ©
T~ O =z < | 0 =
= —_ I -
'{éﬁi % RATIO P Ll EILIZE]E SOIL DESCRIPTION
& % MN/m2 G| g |2|° g
o o &
8 o ﬂ
- ]‘ “«¥§  Fill
" x X
- A Silty SAND to silty SAND with gravel, olive
- 0093 | 44 A brown 2.5Y4/4 to light yellowish brown 2.5Y6/4,
L 5 154 0450 | 23 loose, not plastic, disseminated carbonate
- Silty SAND, dark yellowish brown 10YR4/4, 5 cm
5 A 0082 | a7 ' recovery after a 75 cm push
- 254 Boaal Sandy lean CLAY, dark yellowish brown 10YR4/4,
L 10 5 003 | &7 | @ /E; moist, 5 cm recovery after a 75 cm push
_— No recovery for 10.5-13
[ 35, = / v
- 4 <> B / Lean CLAY with sand, olive brown 2.5Y4/,
o <] 0014 | 84 | massive, sticky and plastic, soft, few roots,
— 15 45 4 0Qos8 | 76 / few pores, disseminated carbonate, pp=0.2-0.5
-~ —~— Sandy lean CLAY to sandy SILT and clayey SAND,
i 5 MBS / olive brown 2.5Y4/4, small roots and pores
i 551 : / present, sticky and plastic, massive, soft,
- 0076 | 50 [5C-SM ’\ pp=0.2-0.6
20 & 070 | 30 | sM | 1 Silty clayey SAND to silty SAND, light olive
B brown 2.5Y5/4, soft, slightly sticky and
i 6.5 19 | 0485  SW-SM plastic, gravel to 30 mm
R 7 SAND with silt and gravel, dark yellowish brown
20 | 0400 | & | sM 10YR4/4, no bedding, moderate carbonate
B 25 754 - \reaction. dispersed :
B [ Silty SAND, dark yellowish brown 10YR4/4, S5-cm
- 81 / thick clean sand layers at B cm and 25 cm from
- bottom of sample
- 8.54 /
[ 30 ¢ /
- 95 /
L 104 A
i 10.54
- 35 c
- H /
: 1t5- =
- 40 4 %
- 125 /
L 1H /
- 14 /
i 4.5 /
~ 5 O 14 s ]
= 15.54
i 16
ing, .B ft., 16.1
K - 65 End of sounding, 52.8 ft m
REMARKS: In faiure zone. Page 10of |
Magrituce=68 | |  Acceeration= 051 122




USGS GEOTECHNICAL LOG
HOLE NUMBER _9C PROJECT _Northridge Ground Deformation Studies
LOCATION _Wynne (WYN) COORDINATES _X: 358123.0, Y:3787414.7
DATE DRILLED _CPT: 4-11-95; SPT: 5-11-85 GROUNDWATER _14.1ft. 43 m
PERSONNEL _L: Bennett; O: Bennett/Criley ELEVATION _763.8 ft; 2328 m MSL
CONE PENETRATION TEST GRAIN SIZE ®
~ o
= £ z . ®glel|l~]ao
58 3§ RATIO TIP ! E =121z 2 SOIL DESCRIPTION
HE & = £ wid]|5|
= % MN/m2 % o | W =
el = x
(=) Iy [4a]
8 do
- T “xq  Fill
- X X
o H Silty SAND, light olive brown 2.5Y5/4-5/6, well
= 0224 27 | su A laminated-7 mm, slightly hard to friable, few
-5 154 0108 | 44 roots and pores
- 0.345 Silty SAND, to Lean CLAY with sand at base,
L y 33® 183 | M|, light olive brown 2.5Y5/6, well stratified,
n 254 soft, sticky-plastic CLAY in bottom
L " oo | 8 | o / [\~ Lean CLAY with sand to sandy lean CLAY, light
» 10 3 00 64 olive brown 2.5Y5/4, uniform, more plastic and
| ] —\_ sticky in top 1/2
B 3'54 o O Silty SAND to lean CLAY with sand, olive brown
C . ] : i I / 2.5Y4/4, well stratified, loose, fine roots,
S0
L 15 45 3 5 |8 / Y\_ Lean CLAY to silty SAND, olive brown 2.5Y4/4,
/ carbonized roots, detrial charcoal, tubular
. 5 0030 | 67 pores,
i 0062 | 54 | & % Sandy lean CLAY to sandy SILT at base, olive
- 5.5 00os | 45 ) brown 2.5Y4/4, massive, slightly sticky and
& G133 §5 SM —f \ plastic, fine roots, tubular pores present
— 20 0230 | 23 | oM ] Silty SAND, olive brown 2.5Y4/4, micaeous, not
- 6.54 6 | 0420 | B loy- \ sticky or plastic, no roots, pp=1.7 ksc
u Silty SAND and SAND with silt, dark yellowish
- 7 26 | 037 | 14 | SM brown 10YR4/4, moderately sorted, hard and
- 75 poorly sorted, gravel is present to 28 mm
— 25 ) Silty SAND, dark yellowish brown 10YR4/4,
- y:a / gravel to 46 mm, massive
S Z
(30 ¢ /
= 9.51
[ 10 /
i 10.54
— 35 C
i " 7
. 15
124 /
— 40
- 125 /
i 13
[ 45 95 /‘
- 14 /
i 1454 /
- 55+ y (/]
K 16+
R 55 65 End of sounding, 52.8 ft., 16.1 m
REMARKS: In failure zone. Page 1of 1
| Megitiee=88 | |  Acceleration= 051 123




HOLE NUMBER _B

USGS GEOTECHNICAL LOG

PROJECT. _Northridge Ground Deformation Studies

LOCATION _Wynne (WYN)

COORDINATES _X: 3591225, Y: 37874026

DATE DRILLED _CPT: 4-11-05

GROUNDWATER

PERSONNEL _D: Bennett/Criley

ELEVATION _763.0 ft; 2326 m MSL

CONE PENETRATION TEST

GRAIN SIZE

RATIO TIP
% MN/m2

DEPTH
{feet)
(meters)

SPT-N

SOIL DESCRIPTION

CLASS
UNIT
GRAPHIC LOG

Ds5q (mm)
FINES (%)

T+

154

(@)

2.4

o
®

3.54

4.5 9

)

5.5
6
6.5

N
o

7.5

N
(@)

8.5+

9.5

10.54

i
154

w
(@)}

N
O
B

2.5+
13
1354
14+
14.54
15
1554
164
16.5-

N
a

n
O

llll[l1ll|llllrl7ll|IIIIIIII1T1IIIIll]l]lllllllll[ll1l
w
O
P

I
a
(@)}

Fill

I 3
X X
x

X X
X.

Silty SAND

a2l

very soft in lower 1/2

Silty SAND, loose

Lean CLAY to sandy lean CLAY, firm

NN

Lean CLAY to sandy lean CLAY, firm at top to

Silty SAND, dense, stopped CPT sounding

End of sounding, 32.5 ft., 9.9 m

REMARKS: Outside of graben.

| Magituoe=68 | |  Acceeration=051 |

Page fof |
124




HOLE NUMBER _{@

USGS GEOTECHNICAL LOG

PROJECT

Northridge Ground Deformation Studies

LOCATION _Wynne (WYN)

DATE DRILLED _CPT: 4-11-95; SPT: 4-28-95

PERSONNEL _L: Tinsley; D: Bennett/Criley

COORDINATES _X: 3591221, Y: 3787372.7

GROUNDWATER _12.5 ft. 3.8 m
ELEVATION _7613 ft. 232.0 m MSL

CONE PENETRATION TEST GRAIN SIZE ©
-~ o
T 9 =z < | » ~J
= (] _ kad =l o
& k] T | RO 1P LOE |G “83 2|2 SOIL DESCRIPTION
= % MN/m2 % g | ¥ <
8 ao e w &
- T " o Fill
’_ X X
i H A / Sandy lean CLAY, olive brown, 2.5Y4/4, slightly
5 154 7 | 0048 | 57T | O / hard and friable, bedded 15 cm, strongly
B / gffervescent. disseminated carbonate, pp=1.5
- 2 sC
: ean with sand, yellowish brown, ,
- L L L / Lean CLAY with sand, yellowish b 10YRS/4
- 25 soft, slightly sticky and plastic, massive, few
o 4 1 0000 |78 ) QL / \ tubular pores, pp=1.25 ksc
=10 3 Lean CLAY with sand, olive brown, 2.5Y4/4,
o 35 < soft, sticky and plastic, massive, few roots
= ﬁ 2 10024 | 77T | CL / v andopgrgs. abundant disseminated carbonate,
L 4 pp=0.3 kscC
- ) 03 | 7 | o B / Lean CLAY with sand, olive brown, 2.5Y4/4,
L 15 4.5 ﬁ .015 soft, sticky and plastic, massive, few 3 mm
L 4 0025 { 72 | L pebbles, locally thinly laminated where not
i & < bioturbated, pp=0.18 ksc
| Lean CLAY with sand, olive brown, 2.5Y4/4,
5.5 2 [ o042 | & |
il soft, massive, slightly sticky and plastic,
i Pe v [/} \| carbonate in root pore, pp=0.14 ksc: and..
— 20 y lean CLAY with sand, dark yellowish brown,
- 654 2 | 0088 | 43 | SM 10YR4/4, buried A horizon
o Lean CLAY with sand, olive brown, 2.5Y4/4, soft
- 7 to firm, slightly sticky and plastic, few
= 13 1068 | 54 | SM | tubular pores, rare roots, pp=0.3-0.5 ksc
L 25 75 06 1 82 | o Sandy lean CLAY, olive brown, 2.5Y4/4, similar
o 8- / to above, pp=0.2 ksc
- 8 0008 | 8 [ o / Silty SAND, olive brown, 2.5Y4/4, well
L 8.5 0018 | 75 stratified, one fining upward sequence, no
L / pedogenic features, pp=0.7 ksc
30 9 / Silty SAND to sandy SILT, light olive brown,
L 9.5 / 2.5Y5/4, well stratified; and...lean CLAY with
B g 0078 | 40 | SN sand, olive brown, 2.5Y4/4, firm, pp=0.6-0.75
13 Y ksc
L 104 00 | 718 | o >
| / Lean CLAY to lean CLAY with sand, olive brown,
5 10.54 2.5Y4/4, soft, slightly plastic, disseminated
~3 o c / Earbonate. tubes filled with carbonate, pp=0.75
- sc
i 15 / Silty SAND, olive brown, 2.5Y5/4, thinly
- laminated, common grayish brown, 2.5Y5/2, and
L ] / light olive brown, 2.5Y5/6 mottles; and lean
— 40 / CLAY with sand, olive brown, 2.5Y4/4, firm,
L 254 / many fine organic fragments. pp=1.5 ksc
i 13 /
[ 45 55 /
- 14 /
i 14.5
:_ 50 s 1
. 15,54 0 LA
B 164 End of sounding, 51.5 ft., 15.7 m
o 5 5 16.5+
REMARKS: Outside of graben. Page 1of 1
LMagntude= 8.8 | [ Acceleration= 0.51 125




USGS GEOTECHNICAL LOG
HOLE NUMBER _/D PROJECT _Northridge Ground Deformation Studies
LOCATION _Wynne (WYN) COORDINATES _X: 3581221, Y: 37873716
DATE DRILLED _CPT: 4-11—-85; SPT: 4-30-85 GROUNDWATER _125 ft; 38m
PERSONNEL _L: Bennett: D: Bennett/Criey ELEVATION _761.3 ft; 2320 m MSL
CONE PENETRATION TEST GRAIN SIZE ©
= 2 z | ® 2
3 8 = |8la|l:s]|g
% g % RATIO TIP o E i at 2|z SOIL DESCRIPTION
= % MN/m? & o | ¥ 2
S | & &
8 do
i “x*4  Fill
- x/ > Sandy lean CLAY to sandy SILT at base, olive
- H 0053 | 57 | @ "/ brown 2.5Y4/4, very firm, many roots and pores,
i 0072 | 50 | M. | A massive, pp=2.2-3.2 ksc
— 154 Silty SAND to sandy silty CLAY, olive brown
5 5 WS e 2.5Y4/4, loose to compact, massive, not sticky
| P - \ “ or plastic
A . .
L o2 | 18 Lean CLAY with sand to sandy lean CLAY, olive
i 25 B | 8| / brown 2.5Y4/4, fine laminations, soft to
10 H /—\_ friable, some roots and pores, pp=0.7-1.3 ksc
5 <] 0485 | 28 | M / Lean CLAY with sand and interbed of silty SAND,
i 351 - c / olive brown 2.5Y4/4, soft, slightly sticky and
i ﬁ 005 | % / plastic; stratified and poorly sorted
| + 0o || |8 / Lean CLAY to sandy lean CLAY, olive brown
4.5 i / 2.5Y4/4, very soft, few roots, common pores,
[ 15 . 005 | 77 | o / pp=0.3-0.5 ksc
i 5 0042 | 62 / Lean CLAY with sand to sandy lean CLAY, olive
B <] brown 2.5Y4/4 to dark grayish brown, some olive
- 5.5 0024 | 78 | CL yellow mottles, micaeous, no-few roots, pp=0.8
L 0081 | 44 | sm ksc
6+ \ : .
- 20 0085 | 42 Sandy lean CLAY to silty SAND, olive brown to
- 65 8 | 0650 | 18 | SM [ light olive brown 2.5Y4/4-5/4, well stratified,
= * 5 | 0280 | 8 | oV | slightly sticky and plastic, pp=0.2-1.9 ksc
- 7 0044 | 23 | M. Silty SAND, olive brown 2.5Y4/4, and silty SAND
L with gravel olive brown 2.5Y4/4
- 25 75 002 | & Silty SAND, very coarse, olive brown 2.5Y4/4;
- & oon |78 | & SILT, yellowish brown 10YRS/4; and silty SAND,
L ooe | 77 yellowish brown 10YRS/4
L 8.5 0o2r | 5 | & Lean CLAY with sand, olive brown 2.5Y4/4, very
N dark grayish brown 2.5Y3/2, stiff, poorly
— 30 9 stratified, no roots, common tubular pores,
. 95 /] \ pp=0.6-2 ksc
Lean CLAY with sand, very dark grayish brown
o AESERE 2.5Y3/2, well laminated, no roots, common
- // tubular pores, no carbonate, pp=0.8 ksc
B 10.5- / Silty SAND, yellowish brown 10YRS5/4, gravel to
— 35 C / 40 mm, sandy lean CLAY, olive brown 2.5Y4/4,
o I~ / very stiff some gley mottling, pp=2 ksc
- 15 /
- 12 /
- 40 7
- 1254 /
: 134 /
[ 45 13.54 /
B 14 /
: 14.5+ /
-50 7
i 155 D LL
- 16- End of sounding, 51.5 ft., 15.7 m
- 55 16.5-
REMARKS: Qutside of graben. Page 1of 1
| Magitue=68 | |  Accelration= 051 126




HOLE NUMBER _8

USGS GEOTECHNICAL LOG

PROJECT _Northridge Ground Deformation Studies

LOCATION _Wynne (WYN)

COORDINATES _X: 3501234, Y: 37873421

DATE DRILLED _CPT: 4-11-95

GROUNDWATER _13.ft: 40m

PERSONNEL _D: Bennett/Criley

ELEVATION _758.4 ft; 2312 m MSL

CONE PENETRATION TEST

DEPTH
{feet)
(meters)

RATIO
%

TP
MN/m?2

SPT-N

SOIL DESCRIPTION

CLASS
UNIT
GRAPHIC LOG

154

(@]

2.5

o
®

3.5

45

o

5.5

()]
O
®

6.5

7.5

N
@)

8.5

(O8]
O
P

9.54

105
H
s

w
(@)

N
O
i

25
1
135
14+
145
15
55
164
.54

N
&

oy
O

IllIIIIIIIIIlllllll'llllIllll'llll'lllTrllIlllllf'llll
T

|
(@)]
(@)]

Fill

—>
X X
x
X

Silty SAND to sandy SILT

with depth

_——

Silty SAND, medium dense to loose

Lean CLAY to sandy lean CLAY, firm

Silty SAND, medium dense

Lean CLAY to sandy lean CLAY, firm

RN RN

Lean CLAY to sandy lean CLAY, firm to very soft

Silty SAND, dense, stopped CPT sounding

End of sounding, 49.9 ft., 15.2 m

REMARKS: Outside of faiure zone.
On south side of Cantara

uagnitude= 68 1 r Acceleration= 0.51

Page 1of 1
127




HOLE NUMBER _S

USGS GEOTECHNICAL LOG

PROJECT _Northridge Ground Deformation Studies

LOCATION _Wynne (WYN)

COORDINATES _X: 369122.7, Y: 3787405.7

DATE DRILLED _CPT: 8-2-95

GROUNDWATER

PERSONNEL _D: Bennett/Criley

ELEVATION _7633 ft; 232.7m MSL

CONE PENETRATION TEST

GRAIN SIZE

DEPTH
(feet)
(meters)

RATIO
%

TIP
MN/m?2

SPT-N

SOIL DESCRIPTION

CLASS
UNIT
GRAPHIC LOG

Dgg (mm)
FINES (%)

5
H
15
2_
25
3H
35
4
45
5
55
64
65
7+
7.5
8
85
o
9.5
104
1054
"
15
12
1254
13-
135
14}
14.54
15
1554
16
6.5

5 B O

A

N
o

an AN AN w w
@) (@) O (&) o

lll[lllll'll’l[1|ll[lllllllll"lllrllllIllllll1lll|llll
no
(@)

|
m
al

Fill

» —>
X X
X X
X X
X h'd

Silty SAND

Lean CLAY to sandy lean CLAY, firm to very soft
with depth

TRt

Silty SAND, medium dense to loose

Lean CLAY to sandy lean CLAY, firm

NN

Silty SAND, dense, stopped CPT sounding

End of sounding, 33.5 ft., 10.2 m

REMARKS: Outside of failure zone,
Mini line just north of #6,

Page lof 1
| Magitie=68 | | acceleration= 051 128




USGS GEOTECHNICAL LOG
HOLE Numser _10 PRéJECT Northridge Ground Deformation Studies
LOCATION _Wynne (WYN) COORDINATES _X: 359122.8, Y: 37874088
DATE DRILLED _CPT: 8-2-95 GROUNDWATER
PERSONNEL _DO: Bennett/Criley ELEVATION _763.5 ft. 2327 m MSL
CONE PENETRATION TEST GRAIN SIZE ©
— ©
o @ =z =< | » -
58 T | o TIP I - g 5|2 SOIL DESCRIPTION
= % MN/m2 | g | ¥ =
a o &
8 ao
X X
i ]‘ xf  Fill
o X
i A < Silty SAND
1lty
r:- 5 15-
i pa
B 2.5 V
L0 > 7
C 35 /
L 4 d o / ngg gLAIhto sandy lean CLAY, firm to very soft
. —] Wl ep
- 15 4,54 4 /
i 5 /
I~ 5.5— /
- 20 64 by ) /
B 6.54
N 7 Silty SAND, medium dense to loose
25 7
" 8 =
SR 7
L 30 o / Lean CLAY to sandy lean CLAY, firm
L
9.5 /
- / |
L 104 \
B Silty SAND, medium dense to loose, sounding ‘
N 35 0.5 notes: crushing sound (gravel) was heard at a |
o depth of 10.3 m, this is the depth in #9 at
- - / which the sounding was halted
i 151 /
i 12
40 /
- 1254
- 3 / Lean CLAY to sandy lean CLAY, firm
i 1354 /
L 45 /
- 14 /
: 145 /
- 15 /
~50
t 18.51 /
16 =) Silty SAND, dense, stopped CPT sounding |
i 85 End of sounding, 52.8 ft., 6.1 m
REMARKS; Outside of graben. Page 1 of 1
Located in middie of mini line. L Magnitude= 6.8 ] r Acceleration= 051 129




HoLE NumBeR _1
LOCATION _Wynne (WYN)

DATE DRILLED _CPT: 8-2-95
PERSONNEL _D: Bennett/Criley

USGS GEOTECHNICAL LOG

PROJECT

Northridge Ground Deformation Studies

GROUNDWATER
ELEVATION _763.8 ft; 2328 m_MSL

COORDINATES _X: 3591230, Y: 3787413.2

CONE PENETRATION TEST

GRAIN SIZE

DEPTH
(feet)
(meters)

RATIO
%

0

MN/m2

SPT-N

D5 (mm)
FINES (%)

CLASS
UNIT
GRAPHIC LOG

SOIL DESCRIPTION

2.6

o
"

3.54

45

O

5.5+

6.5+

7.5

N
(@)

8.54

W
O
P

951
10
105
-
154

w
(@) |

IN
(@)
B

|

2.5

13.5-

N
(@3]

14.5
5
155
16+
165

N
&)

Illl'lI]T]IIllll[lllllll'ffl‘rlllIlllTlTIIlll'lll"lllll
P

I
(@)
(@)

%

E3
X X
X X
X.

e

SIS

NI

RN TR

Fill

Silty SAND

Lean CLAY to sandy lean CLAY, firm to very soft
with depth

Silty SAND, dense to loose

Lean CLAY to sandy lean CLAY, firm

Silty SAND, dense to loose

Lean CLAY with sand
Silty SAND

Lean CLAY to sandy lean CLAY, firm

Silty SAND, dense, stopped CPT sounding

End of sounding, 53.2 ft., 16.2 m

REMARKS: Outside of graben.
Located at north end of mini fine next to 5.

Page 1of 1

| Magnituce=68 |

| Acceleration= 051 130




USGS GEOTECHNICAL LOG

HOLE NUMBER 12 PROJECT _Northridge ground deformation studeis

LOCATION _Wynne (WYN) COORDINATES _X: 359118.3, Y: 3787250.0

DATE DRILLED _CPT: 6-21-96 GROUNDWATER _13.ft; 40m
PERSONNEL _D: Bennett/Conaway ELEVATION _758 ft. 231.0m MSL

CONE PENETRATION TEST GRAIN SIZE

SOIL DESCRIPTION

DEPTH
(feet)
(meters)
CLASS
UNIT

RATIO TIP
%

SPT-N

Fill

H
5 151
2
25 A
3+
35
4
457
5
55
6
6.5+
74
75
8
85
o
9.5+
104
10.54
e
15
121
125-
13
1354
141
14.54

» —>

AAIIIIIINIERRINIIIERNNNNNNNNNNN ] swenos

T e

@)

Lean CLAY to sandy lean CLAY, firm to soft with
depth

o

N
o

MM/\AJM/\

Sandy SILT, loose

N
a

Lean CLAY to sandy lean CLAY, firm

w
o

Sandy SILT to silty SAND, dense

w
(@)}

N
O

Lean CLAY to sandy lean CLAY, firm

1N
@)}

Silty SAND, dense, stopped CPT sounding

= | T 1 ] e
16.54
16+
16.5-

End of sounding, 49.2 ft., 15.0 m

(@)
O

IIlll]lllllllIlllllllll'llllllllllIllllllllllllllllll

[ 55

REMARKS: Outside of faiure zone. Page 1of I
373 ft south of Cantara | Magritude=68 | |  Acceleration= 051 131




HOLE NUMBER _I3

LOCATION _Wynne (WYN)

DATE DRILLED _CPT: 6-21-06; SPT: 6-23-96

PERSONNEL _L: Conaway; O: Bennett/Conaway

USGS GEOTECHNICAL LOG

PROJECT _Northridge Ground Deformation Studies

COORDINATES _X. 359114.2, Y: 3787137.3

GROUNOWATER _14.1 ft. 43 m
ELEVATION _756 ft. 230.4 m MSL

CONE PENETRATION TEST GRAIN SIZE o
= P z . wlal_ta
5é g | raio TIP | Eln|3|E 2 SOIL DESCRIPTION
= % MN/m2 % 2 | ¥ <
a [ &
8 00 B '
. P Fill
| H X X
A 7
5 154 A /
A / Lean CLAY with sand, yellowish brown 10YR4/6,
- 25 2 0024 | 77T | QL partings 5-10 mm, one root, root traces near
bottom, disseminated carbonate
— 10 3 /
[ 35 / .
r Lean CLAY with sand, brown-dark brown 7.5YR4/4,
- 4 2 0015 | 8l | A some partings near top, massive, root traces,
- ¥ slight disseminated carbonate, stlcky. very
| 15 4,54 / friable moist, slightly hard dry pp=<0.1 tsf
r 5 B / ) )
- Lean CLAY, dark brown 10YR3/3 to light olive
L 554 g.g%g 2,3, o / brown 2.5Y5/4, firm, sticky, massive, some 0.2
- . / mm pores, sharp contact with sandy lean CLAY,
L 20 6+ 002 | 55 | o /_\_ olive brown 2.5Y4/4, friable, pebbles 5-10 mm
- 004 Sandy lean CLAY, dark brown 10YR3/3, coarse
6.5
- " 007 | 68 | o / blocky structure, massive, sticky and plastic,
L ja 0036 | 53 / firm, sticky 10 mm concretions
L 1 / Sandy lean CLAY, olive brown 2.5Y4/4, masswe.
| 25 7.54 / slightly plastu:. friable, few 0.2-0.7
pores, becomes 10YR3/3 dark brown with deDth
o 84 0006 | o2 many 5-10 mm pebbles, olive brown mottles, few
- 0604 | 86 | OH / _\_ 5 mm concretions
B 851 / Fat CLAY, dark brown 10YR3/3, angular blocky
- o 5 | 008 | 75 | QL structure, irregular 15-20 mm partings, firm,
— 30 / disseminated carbonate, few small open pores
- 9.54 Lean CLAY with sand, dark yellowish brown
- [ 10YR4/4, massive, sl1ght disseminated
L 101 // carbonate abundant 1-mm open pores, few 5 mm
B 4 pebbles, root traces
L 35 0.5 19 oo | 82 [ ”I Lean CLAY with sand, brown 7.5YR4/4, some
R m 7 bedding 5 mm, carbonate concretions present,
R o030 T 76 T T /—\_ rusty mottles, pp=1.5 ksc, firm
i 154 2 | 5285 | 10 lsp-sM | [ SAND with silt to lean CLAY with sand at bottom
i i olive brown 2.5Y4/4, massive, firm, slight
124 // carbonate, some 1rregular partmgs olive
— 40 % yellow 2.5Y6/6, loose,
B 25 End of sounding, 40.7 ft., 12.4 m
| 1H
'_ 45 13.51
- 144
i 14.54
L50 °]
= 155
i 16
B 5 5 16.5+
REMARKS: Outside of faiure zone. 98 ft east of Page 1of 1
intersection of Wynne, Nestle, and Lorne. Southern most of all WYN. LMagnitude= 6.8 | L Acceleration= 0.51 1 32




USGS GEOTECHNICAL LOG

HOLE NuMBeR _14

LOCATION _Wynne (WYN)

DATE DRILLED _CPT: 6-21-96; SPT: 6—-24,5-96

PERSONNEL _L: Conaway; D: Bennett/Conaway

PROJECT _Northridge Ground Deformation Studies

COORDINATES _X: 350126.7, Y: 3787643

GROUNDWATER _21.7 ft. 66 m
ELEVATION _774 ft. 2359 m MSL

CONE PENETRATION TEST GRAIN SIZE ©
- =1
T @ -4 gloel~-1g
% & é’ RATIO P L EISIGE % SOIL DESCRIPTION
= % MN/m? 5| g | ¥ a =
g | B &
8 do ;)
i “xq  Fill
R ﬁ x X
o H // Sandy lean CLAY, yellowish brown 10YRS/4,
o 10 | 0038 | 67 | CL disseminated carbonate friable, many root
- 5 15+ traces, few 5 mm pebbles, bedding laminations
- A 3—10 mu DD=2.25 kSC
- o / Sandy lean CLAY, yellowish brown 10YRS/4,
o 2 2 | 0052 | 58 | CL disseminated r=~-onate, root traces, several
L j 3-mm-thick sanay ienses, friable, slightly
—10 sticky, pp=1.25 ksc
L " | 005T | 58 | L RS Sandy lean CLAY, yellowish brown 10YRS/6, mica
L 357 TR /| present, pebbles to 5 mm, root traces upper
i . S | Bl 1/2, sandy partings 3-5 mm, disseminated
K - / carbonate abundant
. 15 4.5 Lean CLAY with silt, brown 7.5YR4/4, abundant
i 0 | 006 | 74 | QL disseminated carbonate, irregular spaced
- 5 / partingts 5~20 mm, slightly sticky, pp=1 ksc
- 5.5+ B / Lean CLAY with sand to sandy lean CLAY, dark
- SBNE | yellowish brown 10YR4/4, few pebbles to 20 mm,
L 20 64 : / massive, soft, pp<0.1 ksc
Z 65 v
L 7 003 184 | O HF A Interbedded, sandy lean CLAY, silty SAND, and
B | 9330 | 23 sandy SILT, dark yellowish brown 10YR4/4 to
L SM_|
05 7.5 light olive brown 2.5Y5/6, minimum bedding 50
— mm—thick, disseminated carbonate present
- 8 21 | o3 | 38 | SM \_ throughout, pp=<0.1~1 kst
[~ Silty SAND, dark yellowish brown 10YR4/6, very
= 8.5 2 (33'8%8 8%_ CLGN friable, slight carbonate, some pebbles 10 mm
- & - Silty GRAVEL with sand and lean CLAY with sand,
— 30 :; yellowish brown 10YR5/4, carbonate present,
- 9.5 8&39 gg o sharp contact
- Lean CLAY with sand, olive brown 2.5Y4/4, firm,
- 104 oo | 1o holds together well
i 10,54 —— Lean CLAY, olive brown 2.5Y4/4, uniform
— 35 002 |8 | QL texture, massive, plastic and sticky, some
- ja crude blocky structure, disseminated carbonate
L c minor to moderate
L 15 5 | 2 17| Lean CLAY with sand, dark yellowish brown
10YR4/6, root traces, massive, mottled, firm,
40 1 _\_ slight carbonate
L 2.5+ U L Lean CLAY with sand, yellowish brown 10YR5/4,
R 0060 [ 53 [ abundant carbonate spots, one 6 mm concretion,
i i firm, sticky, pp=1.78 ksc
L Sandy lean CLAY, dark brown 7.5YR4/4, sample on
- 45 135 tip of auger
- 14 /
i 14.54 /
I~ 50 151 /
L 1554
N 5 End of sounding, 50.9 ft., 15.5m
o 5 5 16.54

REMARKS: Outside of failure zone. 140 ft west of intersection of
Garden Grove on Schoenborn, northern most of WYN.

Page 1of 1

[ vagitue=68 | [

Acceleration= 0.51

133




HOLE NUMBER _|

USGS GEOTECHNICAL LOG

PROJECT _Northridge Ground Beformation Studies

LOCATION _Potrero Canyon (PQT)

COORDINATES _X: 347214, Y: 3806858

DATE DRILLED _CPT: 5-8-95

GROUNDWATER _18.3 ft; 5.6 m

PERSONNEL _D: Bennett/Criley

ELEVATION _1025 ft; 3124 m MSL

CONE PENETRATION TEST

GRAIN SIZE

DEPTH
(feet)
(meters)

RATIO TIP
% MN/m2
8 do B

SPT-N

SOIL DESCRIPTION

Dsq (mm)
FINES (%)
CLASS
UNIT
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Lean CLAY to lean CLAY with sand

W GRAPHIC LOG

Silty SAND

Interbedded lean clay to sandy lean clay and
sandy silt to silty sand

Many gravel layers noted in sounding logs,
gr*gvel could be heard scraping on sounding
rods.

D Silty SAND

End of sounding, 38.1 ft., 11.6 m

REMARKS: Southemmost along canyon axis.

Page lof !
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HOLE NUMBER _2

USGS GEOTECHNICAL LOG

PROJECT _Northridge Ground Deformation Studies

LOCATION _Potrero Canyon (POT)

COORDINATES _X: 347266, Y: 3806894

DATE DRILLED _CPT: 5-8-95

GROUNDWATER

ELEVATION _1020.3 ft; 31.0m MSL

PERSONNEL _D: Bennett/Criley

CONE PENETRATION TEST

DEPTH
(feet)
{meters)

RATIO TIP
%

SPT-N

SOIL DESCRIPTION

CLASS
UNIT

l—llllllll'lll]—lllll'llllllllllrlllllllllTllT‘l’llllllr
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Lean CLAY to lean CLAY with sand

NN

Silty SAND

End of sounding, 23 ft., 7.0 m

REMARKS: Southernmost along small dirt road
Very close to bedrock hill slope.

| Magnitiee=68 | |  Acceleration=043 |
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USGS GEOTECHNICAL LOG
HOLE NUMBER 3 PROJECT _Northridge Ground Deformation Studies
LOCATION _Potrero Canyon (PQT) COORDINATES _X: 347268, Y: 3806917
DATE DRILLED _CPT: 5-8-95; SPT: 7-6-95 GROUNDWATER _10.7 ft 3.3 m
PERSONNEL _L: Fumal; D: Bennett/Criley ELEVATION _1018.5 ft. 3104 m MSL
CONE PENETRATION TEST GRAIN SIZE ©
-~ o
T © =z ~ 3 NN
£ 2| o P rlE (21228 SOIL DESCRIPTION
a~ & = E nl3d|5| &
& | & &
8 ao
- 5] % Lean clay, dark yellowish brown, 10YR3/4
N i /
N N7/
— 5 157 Lean CLAY, olive brown, 2.5Y3/4, pp=0.6 ksc;
L o020 | 88 | @ "/l vane 26-23-10
i Ve 0045 | 6 | M. A
- 25 ¥ Sandy SILT, olive brown, 2.5Y3/4, moist,
L 2 | coa7r | 65 | ML
— 10 3 .Y SILT with sand and sandy SILT, olive brown,
- 0036 | 77 | . ; 2.5Y4/3, moist, pp=0.1 ksc, vane 21-20-18
_ 35 0046 | 69
- 4
—15 45 SILT, olive, 5Y4/3, pp= 1.1, vane 35-30-21
|
5 0028 | 88 | \o
L 0.045 69
- 5.5
= Silty SAND, olive, 2.5Y4/4
| 20 64 9 | 0084 | 46 | SM
o Silty SAND, poorly sorted, some fine gravel
n 6.5 10 oMo | 43 | sM 1y P y sor some Tine grav
o 7
25 7
8 &
F Lean CLAY and lean CLAY with sand, olive brown,
- 85 8Z 1R |a 2.5Y3/4, pp=0.2 ksc
- - C
—-30 9
- 95+
L 10+
N Lean CLAY with sand, olive brown, 2.5Y3/4
— 35 05 e oo |81 SILT with sand to lean CLAY, olive brown
- - 81835 gg 'c"“_- 2.5Y3/4, pp=0.4 ksc ' '
- 154 Lean CLAY to silty CLAY with sand, olive brown,
- 002 | 92 | o 2.5Y4/4, some fine gravel, pp=0.7 ksc
R o 0044 | 60
— 40 Silty CLAY with sand, olive brown, 2.5Y4/4,
L 1254 g | 0020 | 1 joLM
i 1
B 13.54
— 45 Sandy silty CLAY, dark olive brown, 2.5Y3/4
L 14~ 14 | 0034 | 64 |CL-M
L
i 14.51
r 15
N 50 sl - Silty sand
B 16- End of sounding, 51.5 ft., 15.7 m
REMARKS: Along dirt road. Page lof |
Vane, field vane in kn/m"2 | Magituce=68 | |  Acceeration=043 | 136




HOLE NuMBER _4

USGS GEOTECHNICAL LOG

PROJECT _Northridge Ground Deformation Studies

LOCATION _Potrero Canyon (POT)

COORDINATES _X: 347270, Y: 3806943

DATE DRILLED _CPT: 5-9-95

GROUNDWATER _9 ft: 2.7 m

ELEVATION _1018.8 ft.; 310.5m MSL

PERSONNEL _D: Bennett/Criley

CONE PENETRATION TEST

GRAIN SIZE

RATIO

DEPTH
(feet)
(meters)

TIP
MN/m2

SPT - N

Dgg (mm)
FINES (%)

SOIL DESCRIPTION

CLASS
UNIT
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2.5
134
13.5-
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: \N GRAPHIC LOG

Lean CLAY to lean CLAY with sand

SILT, SILT with sand, and sandy SILT

Silty SAND

Lean CLAY to sandy lean CLAY

AR

End of sounding, 40.7 ft., 12.4 m

REMARKS: Along dirt road.

Page 1 of |
| Magituee=68 | |  Acceleration= 043 133798 °




USGS GEOTECHNICAL LOG

HOLE NUMBER _ PROJECT _Northridge Ground Deformation Studies

LOCATION _Potrero Canyon (POT) COORDINATES _X: 347270 ,Y: 3806971

DATE DRILLED _CPT: 5-9-95 GROUNDWATER _S.7 ft; 30m
PERSONNEL _D: Bennett/Criley ELEVATION _1018.8 ft.; 310.5m MSL

CONE PENETRATION TEST GRAIN SIZE

RATIO P SOIL DESCRIPTION

% MN/m2

DEPTH
(feet)
(meters)
CLASS
UNIT

SPT-N

&
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>

Lean CLAY to lean CLAY with sand

(@) ]
&
>

o
(lu

354 T SILT to SILT with sand

Sandy SILT

O
A
b

Silt to SILT with sand to lean CLAY with sand

()]
O
®

()
(@)
~
T

Silty SAND

w
&)
P

tean CLAY to sandy lean CLAY

,

N
O
®

Silty SAND

AN
(@))]

4 End of sounding, 45.6 ft., 13.9 m
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* REMARKS: Along dirt road Page 1 of 1
| Magitie=68 | |  Acceleration= 043 138




USGS GEOTECHNICAL LOG

HOLE NUMBER _B PROJECT _Northridge Ground Deformation Studies
LOCATION _Potrerc Canyon (POT) COORDINATES _X: 347272, Y: 3807003
DATE DRILLED _CPT: 5-9-95; SPT: 7-7-95 GROUNDWATER 8.3 ft; 28 m
PERSONNEL _L:Fumal; D: Bennett/Criley ELEVATION _1018 ft. 3103 m MSL
CONE PENETRATION TEST GRAIN SIZE o
s -— o2 |
58 3| mo P Pl E|E2E % SOIL DESCRIPTION
% MN/m?2 % o | W S
| E &
8 a0
i | /
-5 154 A / Lean CLAY with sand and sandy lean CLAY, dark
- 007 | 88 | o brown, 10YR3/3, moist, pp=0.1 ksc, vane
L 'y 0043 | 85 18-17-9; vane 15-14-10
L 25_] 2 | oo | | o / [~ Lean clay, dark brown, 10YR3/3, moist
- ¥ vane 19-18-12, Lean CLAY, dark brown, 10YR3/3,
—10 3 000 | @ | g |y 14 moist, pp=<0.1, vane 22-21-17
. 3'5_1 -< , - y A1
-
- 4
- SNE SILT with sand, dark brown, 10YR3/3; top, fine
—15 45 7 10043 | 78| M 1h sandy silt, bottom, silty fine sand
- 5 1 '
- 5.54 . .
| 11 vane 20-18-15, Lean clay or silt (needs
[ 20 6 4 | 0023 | 9 | m 11 atterberg) , dark brown, 10YR3/3
6.5 11 SILT with sand to SILT, dark brown, 10YR3/3,
0.030 g1 ¢l . pp=0.8
7 0061 | 57 | m 1T
SILT with sand, dark brown, 1Q0YR3/3
8+
8.5+
— 30 % - Cill Lean CLAY with sand, some fine gravel, dark
- 95 Q 208 18| 11 brown, 10YR3/3, pp=1.35 ksc
i 0 11
i 10.54
— 35 Lean CLAY, dark brown, 10YR3/3
- - 2 0.01 86 m
- B
B 124
L 40
r 1254
t el B Lost sample
.
1354
[ 45
L 14-
L 14.54 SILT with sand .
- 50 15 5T Tj \ Silty SAND, yellowish br‘ov_m.‘iﬂYFIS/A. some
i 55 59 | 2438 | S | ™ 9 gravel to 2.2 cm, hard drilling at 49.5 ft
End of sounding, 51 ft., 15.5 m
164
REMARKS: Along dirt road. Page 1 of 1

Vane, field vane in kn/m*2 | Magnitude= 6.8 1 | Acceleration= 0.43 138




HOLE NUMBER _7

USGS GEOTECHNICAL LOG

LOCATION _Potrero Canyon (PQT)

DATE DRILLED _CPT: 5-9-05

PERSONNEL _D: Bennett/Criley

PROJECT _Northridge Ground Deformation Studies

COORDINATES _X: 347274, Y: 3807033

GROUNDWATER _82 ft.: 2.5 m
ELEVATION _1017.3 ft.. 310.41m MSL

CONE PENETRATION TEST

GRAIN SIZE

DBEPTH
(feet)
(meters)

RATIO TIP
% MN/m2

SPT-N

Dgq (mm)

FINES (%)

CLASS

UNIT

SOIL DESCRIPTION
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w
o
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(@]
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13
13.54
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185
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(@]

N
O

Lean CLAY to sandy lean CLAY

1. SILT with sand
14T~ Sandy SILT

SILT to sandy SILT

Sandy SILT

Lean CLAY to sandy lean CLAY

Silty SAND

é?liﬁrbedded lean CLAY and silty SAND to sandy

SAANNNNNAN

Silty SAND

End of sounding, 41.3 ft., 12.6 m

REMARKS: In line of dirt road, north side main road.

Magnitude= 6.8 ]

[ Acceeration=043 | 140
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USGS GEOTECHNICAL LOG
HOLE NUMBER 8 PROJECT _Northridge Ground Deformation Studies
LOCATION _Potrero Canyon (POT) COORDINATES _X: 347178, Y: 380691
DATE DRILLED _CPT: 5~-9-95; SPT: 7-8-95 GROUNDWATER _108 ft; 3.3 m
PERSONNEL _L: Fumal; D: Bennett/Criley ELEVATION _105.6 ft. 309.6 m MSL
CONE PENETRATION TEST GRAIN SIZE ©®
= P z 0 3
F3 8 = |8|lal|Es]| g
Ge T | RaTIO TP e | E|lalgs|3|E SOIL DESCRIPTION
= % MN/m? 5| g | ¥ 2
[Te] =
o i o
8 00
I V Lean clay, brown, 10YR4/3, some pebbles to 2 cm
B H / Gravel more common than above
B A —— Lean CLAY with sand, dark olive brown, 2.5Y3/4,
— 5 154 8-8233 gg a some fine gravel to 1 cm, slightly moist,
- 2 - pp=0.5
- 3 | oom | 5 | o / - SILT with sand, dark olive brown, 2.5Y3/4, some
- A very coarse sand, vane 25-21-14
2 WERE
L it
10 3 111 Sandy SILT, olive brown, 2.5Y4/4, some fine
- 35 4 1003 |84 | M 11 .V gravel to 4 mm, vane 28-24-21
o 4 111
- 111 Silty SAND to sandy SILT, dark brown, 10YR3/3,
15 45 AEJEIR ||  Tdebris flow?) ., gravel to 2 cm, vane 21-19-NA
- oora | e | 11~ vane 40-35-NA, silty SAND, dark yellowish
- 57 023 | 33 | SM 11 brown, 10YR4/4, gravel to 3 cm, subangular,
L 5.5 11 matrix is sandy clay loam; 3 parts; top, silty .
L 111 SAND, dark olive brown, middle; silty SAND,
B 20 oy 11 fine gravel to 1.5 cm, bottom, silty SAND with
0043 | 7i 11.H gravel, dark olive brown, 2.5Y3/4, vane at 5.8
65- 8 | gos2 | s2 | M . _\ m, 38-34-31
B 7J 111 SILT with sand to sandy SILT
E25 75 c [ .
: Sandy SILT, dark colive brown, 2.5Y3/4,
- & 4 0040 | 6l 1 occassional fine gravel to 5 mm
B o5 | 45 | sM 1 _\ Sandy SILT, some sandy lean clay, some fine
- 8.5 0048 | 63 | ML A1 gravel, dark olive brown, 2.5Y3/4, (debris
» 30 o 11 flow?) , pp=1.5
- 9.5+ R 1T Silty SAND with gravel, and silty SAND, dark
- 5 | ol | % 11 olive brown, 2.5Y3/4, gravel to 2.5 cm
L 10- 004 | & | o 411> Sandy lean CLAY to silty SAND, dark grayish
- 05 002 | 46 | sm 110 brown, 2.5Y4/3, massive, very poorly sorted,
r_ 35 11 some subangular to subrounded gravel to 5 cm,
| M SRR medium stiff, calcareous, disseminated to very
B J11 small carbonate nodules, pp=0.8 on matrix
N 15 11t Sandy lean CLAY, dark olive brown, 2.5Y3/4,
L - 5 | 0034 | 82 | CL 11 clasts of soft mudstone (?) are dark brown,
- 40 A1 7.5YR4/4, tip of sample is hard fractured clast
125 W
- 3] Sandy lean CLAY, matrix is dark olive brown,
[ 27 | 0038 | 58 | ML 4 3xigi§ed rocktfragmgnts are common, dark gray,
13.54 32 40 S/ F\_ ar rown, strong brown
45 0400 | 35 | M / Silty SAND, dark olive brown, 2.5Y3/4, with
14 common fine mottles of strong brown, poorly
r.
L sorted gravel, gravel to 3 cm, (debris flow?)
L 14.5- Dy /
I - g
50 %
L 15.54
r ﬁ End of sounding, 53.5 ft., 16.3 m
REMARKS: Along canyon axis. Page tof |
Vane, field vane in kn/m"2 | Mognitude=68 | | Acceeratin=043 | 141




HOLE NUMBER _9

USGS GEOTECHNICAL LOG

PROJECT _Northridge Ground Deformation Studies

LOCATION _Potrero Canyon (PQT)

COORDINATES _X: 347165, Y: 3806946

DATE ORILLED _CPT: 5-10-95
PERSONNEL _D: Bennett/Criley

GROUNDWATER _8.5 ft; 26 m

ELEVATION _1012.4 ft. 3086 m MSL

CONE PENETRATION TEST

DEPTH
(feet)
(meters)

RATIO
%

0

TIP
MN/m2

SPT - N

SOIL DESCRIPTION

CLASS
UNIT

TI'I‘T—ITIII]TIIIllIlI'Ill‘TITIIIIIIlllﬁlll'llltll‘lilllll

H
15+
2
2.54

(@)

o

H
3.5
4
4.5
5
5.5
6
6.54
7
7.5
y:1
85
&
9.5
104
10.54
™~
1154
121
2.5+
13+
13.5
141
14.51

o

N
O

N
@)

w
O

w
(@]

N
O

~
(@)]

oy}
O

5.5

F

Lean CLAY to sandy lean CLAY

A1 SILT to sandy SILT and lean CLAY

Sandy SILT

Lean CLAY to sandy lean CLAY

NI

End of sounding, 32.8 ft., 10.0 m

REMARKS: Along canyon axis.

Magnitude=68 | |  Acceleration= 043

Page 1of 1
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HOLE NumBer _1O

USGS GEOTECHNICAL LOG

LOCATION _Potrero Canyon (POT)

DATE DRILLED _CPT: 5-10-85

PERSONNEL _D: Bennett/Criley

PROJECT _Northridge Ground Deformation Studeis

COORDINATES _X: 347132, Y: 3806978

GROUNDWATER _8.3 ft" 2.5m
ELEVATION _1010.1 ft. 307.9m MSL

CONE PENETRATION TEST

DEPTH
(feet)
(meters)

RATIO TIP
% MN/m2

SPT-N

CLASS

UNIT

SOIL DESCRIPTION

lll||lIlllllllllll'lflllIlll][llll'llll1illl
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o
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O

5.5+

N
O
®
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7.54

N
(@))]

8.5

w
(@)
P

9.54

05
-

115+

w
(@))]

N
(]
B

254
13
1354
A
14.5-
5
55

N
&)

(@)
O

NN e os

=

Lean CLAY to sandy lean CLAY

Lean CLAY with sand to SILT with sand

Interbedded sandy SILT with lean CLAY

Lean CLAY to sandy lean CLAY

Silty SAND

with sand

End of sounding, 35.4 ft., 10.B m

REMARKS: Along canyon axis.

Magnitude= 68 |

| Acceleration= 043

Page tof !
143




USGS GEOTECHNICAL LOG
HOLE Numger _t PROJECT _Northridge Ground Deformation Studies
LOCATION _Potrero Canyon (POT) COORDINATES _X: 347114, Y: 3807003
DATE ORILLED _CPT: 5-10-85 GROUNDWATER _T.3 ft. 22m
PERSONNEL _D: Bennett/Criley ELEVATION _1008.2 ft; 307.3 m MSL
CONE PENETRATION TEST GRAIN SIZE ©
£z § A ERE
g Ly g RATIO TIP o £ ‘U'; < g T SOIL DESCRIPTION
£ M/ 5| g |8]1°|°|%
o o ()
8 0 :
L L
- 7
_ " /
B Lean CLAY to sandy lean CLAY, firm
-5 15 A /
i a /
L )
R ’ /
- 10 FH ; /
i 35 /
S / |
- Lean CLAY with sand to sandy lean CLAY, ver
= ]5 454 / soft ° Y ey
G /
~ 55— /
B 6.5
i &
L 74
N o5 75
- 8- Silty SAND to sandy SILT,
R 85~ c
~30 9
r 9.5H
L 104
i 10.5
- 35
H SILT to sandy SILT to lean CLAY with sand
L &
- 40 4
- 125
i 1
B 13.54
— 45
B 14 }r
= 15 Silty SAND
- 50 15 0
[ s < |
B 16 End of sounding, 51.5 ft., 15.7 m
REMARKS: Along canyon axis. Page 1of 1
- | Magituee=68 | |  Acceleration= 043 144




USGS GEOTECHNICAL LOG
HOLE NUMBER _12 PROJECT _Northridge Ground Deformation Studies
LOCATION _Potrero Canyon (PQT) COORDINATES _X: 347099, Y: 3807025
DATE DRILLED _CPT: 5-10—95; SPT: 7-9-95 GROUNDWATER _65 ft; 20m
PERSONNEL _L: Fumal; D: Bennett/Criley ELEVATION _1007 ft. 306.9m MSL
CONE PENETRATION TEST GRAIN SIZE ®
= B z o 3 '
o 8 = ¥Elon|ls|o
&e g RATIO TIP '_'_ E s g 2 ? SOIL DESCRIPTION
er = % MN/m? 5| g | ¥ g
Q w
8 ao o
i 7
B 5 / vane 38-24-9
L 4 /
L 5 154 A /
B 2 /q Lean CLAY, brown, 10YR4/3, moist, vane 18-16-10
i 1 | oo [ e3 /
i a /] Lean CLAY with sand to sandy SILT and silty
25 < 000 | 87 | CL 7 SAND, well developed fining upward sequence,
- 001 | 43 | sM / dark olive brown, 2.5Y3/4 to dark grayish
r"‘IO H N brown, 2.5Y4/2 with depth, massive, wet, soft
o 351 slightly calcareous, common coarse sand, vane
= 10-9-8, pp=0.4 ksc and softer
o 4- 3 8:8048 33 cL Sandy SILT to silty SAND, brown, 10YR4/3, vane
L 24-22-14, pp=0.6 ksc
15 45 AR L |« Sandy lean CLAY to lean CLAY, both, dark brown,
L 10YR3/3, top vane 42-31-15, bottom vane
i & ooz | %0 | o 22-16-13
L 55 0070 | 52 | M. /] Lean CLAY to lean clay or silt with sand to
: 6050 65T WO m SILT, dark grayish brown, 2.5Y4/3, weakly
i 6- 6+ | ow | 83 | o i calcareous, shows some reaction to shaking,
— 20 7 soft to very soft, some small carbonate blebs,
5 65 / pp=less than 0.2 ksc
- | / Bedding is irregular: Lean CLAY to SILT to
- e oos | o | oL // Sandy SILT, dark olive brown, 2.5Y3/4, top
L 7 vane, 24-22-17, bottom vane 58-40-34, pp=1.5
[ o5 75 ofr | 4 j M| cC ksc
. N « [ OB BT Sandy SILT to SILT, dark olive brown 2.5Y3/4,
L - 1.11. laminated, pp=1.5 ksc, vane 58-40-34
L 8.5+ 111 Two parts; lean CLAY to lean CLAY with sand,
B 11 dark olive brown, 2.5Y4/3, soft, slightly
30 9- ERE calcareous, some laminations, soft; and...
— 11 silty SAND and sand¥ SILT, dark olive brown,
B Q.ﬁ g1 2.5Y4/3, some gravelly coarse sand, quick
- 0094 | 40 | SM RERE Silty SAND, well sorted, grading to very fine
L 104 0037 | 84 | @ . \ sand; and... SILT, dark brown, 2.5Y3/4, quick
i 1054 14 Highly variable, silty SAND and sandy SILT to
— 35 B | 004 | 73 | M 11 lean CLAY with sand, bedding varies from 30 mm
= I3 TN to about 120 mm, dark olive brown, 2.5Y3/4,
. clay is very soft and plastic, contacts
[ 15+ 11 gradational, pp=0.2 to 0.04 ksc
L i { SILT with sand, dark brown, 2.5Y3/4, quick
— 40 Silty SAND, yellowish brown, 10YRS/4, gravel to
i 251 o] 86 | o4 5 | SM | g 25 mm
-
i 13 3% | 0340 | © | oM l Silty SAND, yellowish brown, 10YRS/4,
i occassional pebbles to 20 mm
[ 45 135 End of sounding, 43.5 ft., 13.3 m
- 14
- 14.54
r 5 O 15
L 155+
i 164
REMARKS: Along canyon axis, northern most, Page tof 1
closest to the road. Magntude=68 | |  Acceeration=043 | 145




