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Geotechnical Engineering Study, Parcel No. 062646, Santa Clarita,
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INTRODUCTION

As requested, GeoSoils Consultants, Inc. (GSC) has reviewed the storm drain plans for
Parcel Map No. 062646 in the City of Santa Clarita. The plans were prepared by Sikand
Engineering, and pertinent sheets are included as Plates 1A through 1l. The storm drain
will consist of five storm drain lines labeled Line A through Line E.

Line A runs along the eastern edge of the tract, turns westward, and then runs along the
northern edge of the tract outletting into the Santa Clara River channel. Lines B and C run
in a south-north orientation along proposed Springbrook Avenue and tie into Line A to the
north. Line D runs in a south-north direction from the end of a proposed cul de sac, “A”
street, and ties into Line A on the north. Line E connects the proposed basin located in the
northeast portion of the development to Line A to the west. An index map is presented on
Plate 1.
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A comprehensive geotechnical engineering report containing subsurface exploration data,
laboratory test results and engineering analyses was prepared for the subject tract (see
Reference). A copy of our referenced report is being included for your review (see enclosed
disk). Information presented in the referenced report has been utilized to prepare this
report. Subsurface exploration and laboratory results are presented in Appendix A of this

report.

The site is underlain by minor amounts of artificial fill, alluvium, and older alluvium. We
recommend removing and recompacting the top five feet of material under the subject site.
During grading, all existing fill and the top five feet of alluvium will be removed to competent
native material prior to fill placement. |t is anticipated the storm drain will be founded on

alluvium, older alluvium, and/or certified compacted fill.

Rubber gaskets are recommended in cut/fill transition areas. The anticipated depths of
removal and recompaction of the unsuitable materials are shown on the storm drain plans
(Plates 1A through 1H). Cut/fill transition areas are also shown on these plans. Transition
points may vary slightly during grading due to actual removal requirements. Actual cutffill
transition points will be verified in the field by the Geotechnical Engineer. Field inspection at
the time of storm drain installation may alter the location of rubber gaskets along the
alignment. Per County standards, rubber gaskets should be provided for a minimum
distance of three pipe lengths on each side of the cut/fill transition (i.e. 24 feet).

As previously stated, all existing fill and unsuitable alluvial material will be removed during
grading. Therefore, the anticipated settlement, both uniform and differential, is expected to
be negligible. Rubber gasket joints will be utilized in areas of cut/fill transitions. It is our
understanding that rubber gasket joints are capable of withstanding one degree of rotation
over one pipe length (1.6 inches in 96 inches). Therefore, the joint flexures should be within

acceptable limits.
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The western portion of Line A will transverse below existing railroad tracks and Railroad
Avenue in order to discharge into the Santa Clara River channel. When detailed plans for
this area become available, they should be forwarded to this office for review.

The on-site material is considered suitable for use as fillbackfill material, provided it does
not contain any debris or organic materials and does not contain rock fragments larger than
six inches in diameter. All fill/lbackfill should be compacted to a minimum 90 percent relative
compaction per ASTM Test Designation D-1557-09. Additional grading guidelines are
presented in the referenced report.

Temporary Excavation

Where necessary space is available, temporary unsurcharged embankments may be
sloped back without shoring. The slope should not be cut steeper than the following
gradient:

0-4 " Near Vertical
Above 4’ 1:1

In areas where soils with little or no binder are encountered, shoring or flatter excavation

slopes shall be made.

These recommended temporary excavation slopes do not preclude local raveling or
sloughing. During the rainy season, temporary cut slopes should be protected by covering

the slopes with Visqueen, and preventing runoff over the slopes.

All applicable requirements of the California Construction and General Industry Safety
Orders, the Occupational Safety and Health Act, and the Construction Safety Act should be

met.
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Where sloped embankments are used, the top of the slope should be barricaded to prevent
equipment and heavy storage loads within five feet of the top of the slope. If the temporary
construction embankments are to be maintained for long periods, berms should be
constructed along the top of the slope to prevent runoff water from eroding the slope faces.

If temporary shoring is required, heavy duty prefabricated storm drain trench supports
referred to as “shields” may be used. All temporary' excavations should be observed by our
personnel to insure that adverse geologic conditions are not exposed in the excavations,
and that modifications of the excavations can be made, if warranted.

Chemical Testing

Selective chemical testing of representative on-site materials were performed. The purpose
of such testing was to determine whether or not construction materials will be at risk from
chemicals within the near-surface materials. The results are presented in Appendix B.

11" STATEMENT

Provided that the recommendations in this report and all relevant reports referenced herein,
are implemented, it is GSC’s opinion that the proposed MTD 1843 will be safe from the
hazards of landslide, settlement or slippage. Furthermore, the completed development will
not adversely affect the stability of the adjacent properties nor be adversely affected by

adjacent properties.
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We hope this satisfies your requirements at this time. If we can be of any further
assistance, please do not hesitate to contact us.

Very truly yours,

GEOSOILS CONSUJ T

V.

KAREN L. MILLER {{°
GE 2257 ot

LANCE R. PUTNg#
CEG 2469

Encl: Plates 1A through 11, Storm Drain Plans

Plate 2, Geologic Cross-Sections

Appendix A, Field Exploration Procedures (from referenced report)
Plates A-1 through A-11

Appendix B, Laboratory Test Procedures and Results
Plates SH-1 and SH-2, Shear Test Diagrams
Plates C-1 through C-8, Consolidation Diagrams
Chemical Series Resulis

cc: (2) Addressee
(5) Sikand Engineering
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SCALE: 1*= 100’

N

B CURVE DATA )

O | oam RADIUS LENGTH TANGENT
1| 342906 88.00° 52.97° 27.31°
2 | 342906 76.00° 45.74 2359’
3 | 311746 94.00° 51.34’ 26.33°
4 | 311746 106.00’ 57.90° 29.69°
5 | 681531 105.50’ 125.69" 71.51°
6 | 252512 134.50° 59.67° 30.34’
7| 33440 134.50° 7843 40.37°
8 | 301639 105.50° 55.75° 28.5¢’
9 | 301639” 134.50° 71.08’ 36.39°
10 | 304339 105.50° 56.56" 28,99’
1] 304339 134.50° 72.13’ 36.96°
12 | 11640721 55.00° 112.00° 89.18’
13 | 102832 55.00° 10.06’ 5.04
14 | 92401 106.00’ 17.39° 8.72’
15 | 5249721 61.00° 56.24° 30.30°
16 | 4724'59" 45.00 37.24 19.76"

EASEMENT TO THE CITY OF SANTA CLARITA FOR
FLOOD CONTROL PURPOSES

EASEMENT TO THE CITY OF SANTA CLARITA FOR
COVERED STORM DRAIN, APPURTENANT STRUCTURES,
AND INGRESS AND EGRESS PURPOSES

@ EASEMENT TO THE CITY OF SANTA CLARITA FOR
INGRESS AND EGRESS PURPOSES

LINE TABLE

LINE BEARING DISTANCE

D1 N08'38°26'W 46.00°
D2 N65'45'35"E 48.90°
D3 N81°06'03"E 6.01’
D4 N81°06'03"E 6.07°
D5 N46'36'57"E 199.80’
D6 N46'36'57°E 199.80’
b7 N77'54'43°E 188.93'
D8 N77'54'43°E 170.37°
D9 N17'48°25'W 49.05’
D10 NO9*11°00'W 407.28’
D11 N71°22°30°E 42.98'
D12 N89'57°26 "W 51.01°
D13 N89°'56'07"E 24.97'
D14 N70°29'11°E 51.16°
D15 N71°31°50"E 51.10°
D16 N89'17°59"W 50.99’
D17 N39°12°19°W 58.66°
D18 N81°06°18°E 100.00’
D19 N8106'18°E 100.00°
D20 NB1°06'18°E 39.68°
D21 N81°06°18°E 39.77°
D22 N31°05°'10"W 285.37°
D23 N31°05°'10"W 289.87°
D24 N80"39°18°E 38.17°
D25 N80"39'18"E 38.14’
D26 N80'39'18°E 28521
D27 N80"39'18°E 235.99°
D28 N80'39'18"E 39.22°
D29 NO9°11°00°W 408.17'
D30 NO8'38°11"W 12.00’
D31 N81°20'02"E 60.00’
D32 N08'38'26 "W 46.00°
D33 N69°03'14"E 133.40°
D34 NOG"13'41"W 402.02'
D35 N74'43'36"E 347.40°
D36 N88'33'06'W 120.53'
D37 N88'50°03"E 101.08°
D38 NO8'38'11"W 356.04°
D39 NO5'16'41°E 68.02'
D40 N30'38'48"W 27.94'
D41 N77"54'43°E 23.85'
D42 N21°56"13"E 32.66°
D43 N51'47'39°E 28.75'
D44 N71°17'56"E 41.03'
D45 N65°01'08"W 21.49’
D46 N83'55'42°E 20.57’
D47 N0036'38°E 29.72°
D48 N0O"36'38"E 55.63'
D49 NO5'44'44°E 47.47'
D50 N47'19'34°E 42.52'
D51 N10'52'17°W 188.00°
D52 N08"58’13"W 382.00°
D53 N31°05'10"'W 30.45°
D54 N84°18'16"W 94.13’
D55 NO8'41'33"W 68.16°
D56 NO8'41°33"W 768.01°
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APPENDIX A
FIELD EXPLORATION PROCEDURES

Hollow-Stem Auger Soil Borings

Our exploratory borings were drilled with a truck-mounted drill rig operated by an
independent drilling company working under subcontract to GSC. A totat of six (6) hollow-
stem auger borings were drilled in July 2011 (designated B-1through B-6) using eight-inch
diameter hollow-stem augers. Samples were obtained via an SPT split spoon sampler and

the California ring sampler.

A representative from our firm continuously observed the borings, logged the subsurface
conditions, and collected representative soil samples. All samples were stored in watertight
containers and later transported to our laboratory for further visual examination and testing,
as deemed necessary. After the boring was completed, the borehole was backfilled with

soil cuttings.

The SPT split spoon samples were obtained at approximate 5-foot depth intervals by means
of the Standard Penetration Test (SPT) per ASTM: D-1586. This testing and sampling
procedure consists of driving a standard 2-inch-diameter steel split-spoon sampler 18
inches into the soil with a 140-pound hammer free-falling 30 inches. The number of blows
required to drive the sampler through each 6-inch interval is counted, and the total number
of blows struck during the final 12 inches is recorded as the Standard Penetration
Resistance, or “SPT blow count.” If a total of 50 blows are struck within any 6-inch interval,
the driving is stopped and the blow count is recorded as 50 blows for the actual penetration
distance. The resulting Standard Penetration Resistance values indicate the relative
density of granular soils and the relative consistency of cohesive soils.

MDN 13556 -
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Appendix A

The California ring samples were obtained at 5-foot depth intervals by means of the latest
ASTM standard. The California ring sampling procedure consists of driving a standard 3-
inch-diameter steel sampler with eighteen 1-inch wide rings, 18 inches into the soil with a
140-pound hammer free-falling 30 inches. The number of blows required to drive the
sampler through each 6-inch interval is counted, and the total number of blows struck during
the final 12 inches is recorded.

The enclosed Boring Logs describes the vertical sequence of soils and materials
encountered in each boring, based primari!y on our field classifications and supported by
our subsequent laboratory examination and testing. Where a soil contact was observed to
be gradational, our log indicates the average contact depth. Where a soil type changed
between sample intervals, we inferred the contact depth. Our log also graphically indicates
the blow count, sample type, sample number, and approximate depth of each soil sample
obtained from the borings, as well as any laboratory tests performed on these soil samples.
If any groundwater was encountered in a borehole, the approximate groundwater depth is
depicted on the boring log.

MDN 13556 -



GEOTECHNICAL BORING LOG

PROJECT NAME TMC

W.O. NO. 6457

DRILLING COMPANY___Choice

TYPE OF DRILL RIG  Auto Hammer

DATE STARTED; 7-26-11

BORING No.__B-1

LOGGED BY RA

SHEET 1 OF _2_

DRILLING METHOD___ Hollow Stem HAMMER WEIGHT (LBS) GROUND ELEVATION (FT)

DIAMETEROFHOLE 8 DROP (IN) 30 GW ELEVATION
BORING LOCATION:
- [77]
Elu, |2 8o15 | &
AR-TREF GEOTECHNICAL DESCRIPTION 8| Ge| &
& 5: t EJI @ 0 % Y e %
a =0 | & 5
0-40', ALLUVIUM

5 Z 4/5 @ 5', Brown, silty CLAY, moist, moderately stiff 16.8 | 104.7]
107 % 3/5 @ 10', Medium brown, slightly sandy SILT, moist, moderately stiff 211 | 93.3
15 5/8 @ 15', Orange-brown, silty, very fine SAND to brown, silty, very fine to 14.7 | 102.8

medium SAND, most, moderately dense
20 % 10/18 @ 20', Orange-brown, fine to coarse SNAD, slightly moist, dense 42 |107.9
251 %) 421 @ 25', Orangs-brown, very fine to fine SAND with gravel, slightty moist, | 5.2 | 112.1
1 dense
LEGEND SIEVE: GRAIN SIZE ANALYSIS - }

Bg Standard —— = MAX:  MAXIMUM DRY DENSITY PLATE A-1

- Penetration Test e DS: DIRECT SHEAR

California Ring Shelby Tube CONS: CONSOLIDATION .

: EXPAN: EXPANSION INDEX GEOTECHNICAL * GEOLOGIC % ENVIRONMENTAL
B Buksample ¥ Groundwater | cHEM: CHEMICAL TESTS




GEOTECHNICAL BORING LOG

PROJECT NAME___TMC W.0.No,___ 6457
DRILLING COMPANY__ Choice DATE STARTED: 7-26-11 BORING NO.__B-1
TYPE OF DRILL RIG___Auto Hammer LOGGED BY RA SHEET 2 OF _2_
DRILLING METHOD __ Hollow Stem HAMMER WEIGHT {LBS) 140 GROUND ELEVATION (FT)
DIAMETER OF HOLE 8 DROP(IN) 30 GW ELEVATION
BORING LOCATION:
= 0
- = d
AFME: 8215 | 8
T | B8 | Bz GEOTECHNICAL DESCRIPTION G| Bg| o
5| &F | @ oZ| =2 I
a © no: 5
% 14/28 @ 30", Medium brown, very fine to coarse SAND with gra\:el, slighlty 53 |111.6
. moist, dense
357 % 117 @ 35', Medium brown, slightly silty, very fine to coarse SAND to brown, | 3.3 | 103.6
. sandy SILT (in tip), slightly moist, dense
40- Z 18/33 @ 40', Orange-brown, fine to coarse SAND with gravel, slightly moist, 6.5 |110.3
- dense
i T.D. @ 40
No groundwater
45
501
551
LEGEND SIEVE: GRAIN SIZE ANALYSIS : .
B Standard —- — MAX:  MAXIMUM DRY DENSITY PLATE A-2
. Penetration Test - DS: DIRECT SHEAR
7 california Ring Shelby Tube CONS: CONSOLIDATION .
Rock Cors Ay Water Seepage | HYDR: HYDROMETER ANALYSIS GeoSoils Consultants, Inc.
y G dwate EXPAN: EXPANSION INDEX GEOTECHNICAL + GEOLOGIC * ENVIRONMENTAL
B suk Sample =z oroundawater CHEM: CHEMICAL TESTS




GEOTECHNICAL BORING LOG

PROJECT NAME___ TMC , W.0.No.___ 6457
DRILLING COMPANY___ Choice DATE STARTED: 7-26-11 BORING NO.__B-2
TYPE OF DRILL RIG___Auto Hammer LOGGED BY RA SHEET 1 OF _2_
DRILLING METHOD __ Hollow Stem HAMMER WEIGHT {LBS) 140 : GROUND ELEVATION (FT)
DIAMETEROFHOLE 8 DROP (iN) 30 GW ELEVATION
— ;’é‘ [
Elu, |2 8|5 | B
| &Y | B2 GEOTECHNICAL DESCRIPTION GE| Og| o
Wl e |m 20 | & i
o (=] (s
0-32.5', ALLUVIUM
- % 417 @ 2.5', Brown, sandy SILT, moist, moderately stiff 9.4 |105.3
5._
J % 5/5 @ 7.5', Brown, silty, very fine to fine SAND, moist, moderately dense 6.4 |103.5
10
5/9 @ 12.5', Orange-brown, silty, very fineto fine SAND, moist, moderately 85 |102.9
dense
15
- % 8/12 @ 17.5', Orange-brown, slightly silty, very fine to fine SAND, moist, 16.0 | 98.5
dense
204
i % 7/16 @ 22.5', Orange-brown, sandy SILT, moist, stiff 214 | 93.5
25+
- % 16/26 @ 27.5', Brown, silty, very fine to fine SAND to brown, very silty, very 14.9 | 102.2
fine SAND, moist, dense
LEGEND SIEVE: GRAIN SIZE ANALYSIS T _
By Standard MAX:  MAXIMUM DRY DENSITY PLATE A-3
= Penetration Test — Ds: DIRECT SHEAR
Y California Ring g2 Shelby Tube CONS: CONSOLIDATION .
Rock Core As Water Seepage | HYDR: HYDROMETER ANALYSIS GeoSoils Consultants, Inc.
EXPAN: EXPANSION INDEX GEOTECHNICAL # GEOLOGIC * ENVIRONMENTAL
M Buk sample ¥ Groundwater CHEM: CHEMICAL TESTS




GEOTECHNICAL BORING LOG

PROJECT NAME T™C _ W.O. NO. 6457
DRILLING COMPANY _ Cholce DATE STARTED: 7-26-11 BORING NO.__B-2
TYPE OF DRILL RIG___Auto Hammer LOGGED BY RA SHEET 2_ OF _2_
DRILLING METHOD __Hollow Stem HAMMER WEIGHT (LBS) 140 GROUND ELEVATION (FT) _
DIAMETEROFHOLE 8 DROP (IN)____ 30 GW ELEVATION
BORING ATION:
ey 1]
Eluy |3 g % 2
= gg gz GEOTECHNICAL DESCRIPTION A 2e| =
w m
2 ” =S| & | 5
i % 15/29 @ 32.5', Brown, slightly silty, very fine to fine SAND to brown, very silty, | 5.0 | 105.5
very fine SAND, moist, dense
T.D. @ 32.5
35 No groundwater
40
451
50
55
LEGEND SIEVE: GRAIN SIZE ANALYSIS n
ER Standard MAX:  MAXIMUM DRY DENSITY PLATE A-4
) Penetration Test - Ds: DIRECT SHEAR
Z California Rin £ Shelby Tube CONS: CONSOLIDATION .
Rock G y Ay Water Seepage | HYDR: HYDROMETER ANALYSIS GeoSoils Consultants, Inc.
ock Gore EXPAN: EXPANSION INDEX GEOTECHNICAL * GEOLOGIC » ENVIRONMENTAL
B sBuksample ¥ Groundwater CHEM: CHEMICAL TESTS




GEOTECHNICAL BORING LOG

PROJECT NAME___ TMC. W.O. NO. 6457
DRILLING COMPANY ___Choice DATE STARTED: 7-26-11 BORING NO.__B-3

TYPE OF DRILL RIG___Auto Hammer LOGGED BY RA SHEET 1_ OF _2_
DRILLING METHOD _ Hollow Stem HAMMER WEIGHT (LBS) 140 GROUND ELEVATION (FT)

DIAMETER OF HOLE 8 DROP (IN)___ 30 GW ELEVATION
TION: .

ANE HERR:
= | a Ee | @ w
T | L} | Bz GEOTECHNICAL DESCRIPTION 5| Gg|
& | IF | fe oz | ~&| I
=" B E | 5
0-30", ALLUVIUM
5 % 5/5 @ 5', Light brown, very silty, very fine to fine SAND, dry, moderately 10,5 | 104.4
. dense to brown, slighlty clayey SILT
107 % 5/5 @ 10', Medium brown, sandy SILT, slightly moist, moderately stiff 45 |101.6
151 % 5/8 @ 15', Brown, sandy SILT, moi i
. . y , moist, moderately stiff 13.9 1 104.9
20+ % 8/17 @ 20', Medium brown, slightly silty, very fine to fine SAND, slightly 6.3 | 105.2
- moist, dense
25- Z 17/23 @ 25', Medium brown, very fine to fine SAND, slightly moist, dense 57 1108.0
LEGEND SIEVE: GRAIN SIZE ANALYSIS + .

By Standard MAX:  MAXIMUM DRY DENSITY ‘ | PLATE A5

7 Penetration Test DS: DIRECT SHEAR _

CaliforniaRing B Shelby Tube CONS: CONSOLIDATION i

Rock Core Ay Water Seepage | HYDR: HYDROMETER ANALYSIS GeoSoils Consultants, Inc.

EXPAN: EXPANSION INDEX GEOTECHNICAL * GEOLOGIC * ENVIRONMENTAL

M suksample ¥ Groundwater CHEM: _CHEMICAL TESTS




GEOTECHNICAL BORING LOG
PROJECT NAME___TMC

W.0. NO. 6457

DRILLING COMPANY __ Choice DATE STARTED: 7-26-11 BORING NO.__B-3
TYPE OF DRILL RIG___ Auto Hammer LOGGED BY RA SHEET 2 OF _2_
DRILLING METHOD __ Hollow Stem HAMMER WEIGHT (LBS) 140 GROUND ELEVATION (FT)
DIANIETER OF HOLE 8 DROP (IN) 30 GW ELEVATION
BORING LOCATION:
c wl g E E
| dy | B Sz 2 |
| ey |2z GEOTECHNICAL DESCRIPTION £8 | fg| &
& u‘t) [ a' © o) g - 2 %
B 0| K o
% 17/29 @ 30', Medium brown, very fine to coarse SAND with gravel, slightiy 6.4 [109.0
. moist, dense
i T.D. @ 30'
No groundwater
354
40
45
501
554
LEGEND SIEVE: GRAIN SIZE ANALYSIS . .
B3 Standard MAX:  MAXIMUM DRY DENSITY PLATE A-6
— Penetration Test _— DS: DIRECT SHEAR
California Ring =3 Shelby Tube CONS: CONSOLIDATION . .
Rock Core Ay Water Scepage | HYDR: HYDROMETER ANALYSIS GeoSoils Consultants, Inc.
v t EXPAN: EXPANSION INDEX GEOTECHNICAL #* GEQLOGIC * ENVIRONMENTAL
M Buk sample ¥ Groundwater CHEM: CHEMICAL TESTS




GEOTECHNICAL BORING LOG

PROJECT NAME___ TMC W.0. NO. 6457
DRILLING COMPANY___ Choice DATE STARTED: 7-26-11 BORING NO.__B-4
TYPE OF DRILL RIG___Auto Hammer LOGGED BY RA SHEET _1_ OF _2_
DRILLING METHOD __ Hollow Stem ‘HAMMER WEIGHT {LBS) 140 GROUND ELEVATION (FT)
DIAMETEROFHOLE 8 DROP (IN} 30 GW ELEVATION
N TION:
~ 2 E | B
= | 2y |2 8oz | ¢
T | L |82 ' GEOTECHNICAL DESCRIPTION Edi| fig| o
ol g | de 52| 92| u
wl o m o D I
8 =5 & | 5
0-50', ALLUVIUM
_ % 5/9 @ 2.5, Medium brown, silty, very fine to fine SAND, slighty moist, 46 |103.5
moderately dense
97 % 5/7 @ 5', Brown, clayey SILT, moist, moderately stiff 75 | 974
- % 4/8 @ 7.5-12.5', Brown, slighlty sandy SILT, moist, moderately stiff 10.6 | 99.8
107 7 58 115 | 94.5
7 s e
i % /12 22.5 | 98.7
151 % 6/9 @ 15', Brown, silty CLAY, very moist, moderately stiff 174 | 90.3
i % 8/13 @ 17.5', Orange-brown, sandy SILT, moist, stiff 12.9 1 97.7
7 8/M11 @ 20', Brown, siity GLAY, very mdist, moderately stiff 17.6 | 95.9
21213 @ 22.5', Brown, sandy SILT, moist, moderately stiff 145 [ —--
8/13 @ 25-27.5', Brown, clayey SILT, moist, moderately stiff 171 [ 107.3
21313 151 | -
LEGEND SIEVE: GRAIN SIZE ANALYSIS - "
Standard MAX:  MAXIMUM DRY DENSITY PLATE A-7
Penetration Test - DS: DIRECT SHEAR
California Ring =8 Shelby Tube CONS: CONSOLIDATION .
Rock Core As Water Seepage | HYDR: HypromereranaLvsis | _GeoSoils Consultants, Inc.
v EXPAN: EXPANSION INDEX GEOTECHNICAL % GEOLOGIC # ENVIRONMENTAL

Bulk Sample Groundwater CHEM: CHEMICAL TESTS




PROJECT NAME

TMC

GEOTECHNICAL BORING LOG

W.O. NO. 6457

DRILLING COMPANY___ Choice
TYPE OF DRILL RIG___Auto Hammer

DATE STARTED: 7-26-11

BORING NO,__ B4

LOGGED BY RA

SHEET 2_ OF _2

DRILLING METHOD __ Hollow Stem HAMMER WEIGHT (LBS) 140 GROUND ELEVATION (FT)
DIAMETER OFHOLE 8 DROP (IN} 30 GW ELEVATION
BORING ATION:
= A= 2
Elu, |2 8|z | &
T | ER | Bz GEOTECHNICAL DESCRIPTION B | el o
5| 3F | 2s oz | 55| 2
a =0 | & o
% 97 @ 30', Brown, clayey SILT to orange-brown, silty, very fine to fine 9.8 (1159
. SAND, moist, stiff
i % 2/3/5 @ 32.5', Orange-brown, slightly sandy SILT, moist, stiff 122 | ——--
357 7, 1213 | @35, Medium brown, sity, very fine SAND, moist, dense 70 | 93.2
| % 4/5/8 @ 37.5', Brown, silty CLAY to clayey SILT, moist, stiff 36.8 | oo
40- 7, o9 @ 40', Brown, clayey SILT, moist, stiff 16.7 | 104.1
i % 7/9/15 @ 42.5-45', Brown, sandy SILT with clay, moist, stiff 13.6 | -——-
45- 7, o 100 | 102.9
4 B8 81114 @ 47.5-50', Brown, clayey SILT, moist, stiff 24.2 | -eeem
50 % 9f22 T.D. @ 50' 25.6 |1 106.3
. No groundwater
55
LEGEND SIEVE: GRAIN SIZE ANALYSIS . .
gy Standard T MAX:  MAXIMUM DRY DENSITY PLATE A-8
- Penetration Test = DS: DIRECT SHEAR
7 california Ring Shelby Tube CONS: CONSOLIDATION .
Rock Core Av Water Seepage | HYDR: Hyrometerananvsis | _GeoSoils Consultants, Inc.
EXPAN: EXPANSION INDEX GEOTECHNICAL % GEOLOGIC % ENVIRONMENTAL
B Buksample ¥ Groundwater CHEM: CHEMICAL TESTS




GEOTECHNICAL BORING LOG

PROJECT NAME T™MC
DRILLING COMPANY  Choice
TYPE OF DRILL RIG__ Auto Hammer

W.O. NO. 6457

DATE STARTED: 7-27-11

BORING NO,_B-5-

LOGGED BY RA

SHEET _1_ OF _2_

DRILLING METHOD___Hollow Stem HAMMER WEIGHT {LBS) " GROUND ELEVATION (FT)
DIAMETER OF HOLE 8 DROP (IN) 30 GW ELEVATION
BORING LOCATION;
—~ £ = v
Ely, |2 8.5 | &
T | B¢ |5z GEOTECHNICAL. DESCRIPTION PG| Og| o
a | <F | de oz | »&| ¥
(=] @ =0 | & =
Ol 0 o
0-15', FILL
5 10/14 @ 5', Orange-brown, slightly sandy, clayey SILT, moist, stiff 23.0 1 106.3
10- % 11116 @ 10", Orange-brown to dark brown, sity, very fine to medium SAND 10.0 | 119.9
. with gravel, moist, dense
i @ 12.5', Dark gray-black, silty, very fine to medium SAND with gravel
% 12112 (strong petroleum odor), moist, dense 12.0 [121.9
15 % 11/11 15-51', ALLUVIUM {Qal) 8.7 |126.1
- @ 15', Brown, siity, very fine to fine SAND, moist, dense
J % B6/7 @ 17.5', Brown, sandy, silty CLAY, moist, stiff 7.4 | 116.0
7 6/13 @ 20-25', Orange-brown, slightly silty, very fine to coarse SAND with 5.8 [119.2
gravel, slightly moist, dense
/I 59 [118.0
3/3/3 64 | —-
9/14 @ 27.5', Orange-brown, silty, very fine to medium SAND with gravel, 6.6 [113.5
moist, dense
' LEGEND SIEVE: GRAIN SIZE ANALYSIS N
B Standard MAX:  MAXIMUM DRY DENSITY PLATE A-3
- Panetration Test - Ds: DIRECT SHEAR .
/2 California Ring =8 Shelby Tube CONS: CONSOLIDATION .
Rock Core AY Water Seepage | HYDR: HYDROMETER ANALYSIS GeoSoils Consultants, Inc.
EXPAN: EXPANSION INDEX GEQTECHNICAL * GEOLOGIC * ENVIRONMENTAL
M suiksample T Groundwater CHEM: CHEMICAL TESTS




GEOTECHNICAL BORING LOG

PROJECT NAME___ TMC W.0. NO. 6457
DRILLING COMPANY__ Choice DATE STARTED: 7-27-11 BORING NO.__ B-5
TYPE OF DRILL RIG___Auto Hammer LOGGED BY RA SHEET 2 OF _2_
DRILLING METHOD _ Hollow Stem HAMMER WEIGHT (LBS) 140 GROUND ELEVATION (FT)
DIAMETEROFHOLE 8 DROP (IN) 30 GW ELEVATION
_BORING LOCATION;
- ;?,‘ S w
Elu,lz go1g | &
T | |2z GEOTECHNICAL DESCRIPTION Pl| iG] w
] 0 m o b x
a 5| % | 5
21313 @ 30', Orange-brown, silty, very fine to fine SAND, moist, dense 91 | -—-
i % 713 @ 32.5', Brown, silty, very fine to coarse SAND, moist, dense 7.2 [124.5
357 2 T @ 35-42.5', Brown, silty, very fine to coarse SAND with gravel, moist, | 7.6 | -
s dense
] % 18/33 : 7.9 [128.4
40- o 9110/11 6.0 | oo
i % 18/40 7.0 |126.2
457 T 71010 | @45, Orange-brown, slightly sity, very fine to coarse SAND with 5.8 | v
. gravel, slightly moist, dense
_ Z 19/34 @ 47.5-51', Brown, silty, very fine to coarse SAND with gravel, moist, 7.4 |126.3
dense
50+ 10/9/9 101 |~
TD. @51
. No groundwater
| Refusal @ 51'
55-
LEGEND SIEVE: GRAIN SIZE ANALYSIS - -
Eg Standard MAX:  MAXIMUM DRY DENSITY PLATE A-10
- Penetration Test - DS: DIRECT SHEAR
7, california Ring Shelby Tube CONS: CONSOLIDATION ‘ ]
Rock Core AY Water Seopage | HYDR: HYDROMETER ANALYSIS GeoSoils Consultants, Inc.
EXPAN: EXPANSION INDEX GEOTECHNICAL % GEOLOGIC % ENVIRONMENTAL
B Buksample ¥ Groundwater CHEM: CHEMICAL TESTS




GEOTECHNICAL BORING LOG

PROJECT NAME TMC

W.0. NO. 6457

DRILLING COMPANY___Choice

TYPE OF DRILL RIG___ Auto Hammer

DATE STARTED: 7-27-11 BORING NO,__B-6

LOGGED BY RA

SHEET _1_ OF _1_

DRILLING METHOD __ Hollow Stem HAMMER WEIGHT (LBS) 140 GROUND ELEVATION (FT)
DIAMETER OF HOLE 8 DROP(IN} 30 GW ELEVATION
EORING LOCATION:
o JEl L | 2
Elu |z 2c g |
z |z £z GEOTECHNICAL DESCRIPTION EE| &5 &
& < t EI © o=z > & E'I:'I
al” =8| & | &
0-2.5' AC '
- @ 0-4', orange-brown, gravelly, very fine to coarse SAND {fill)
- 254" FILL
4-20', ALLUVIUM
3 % 4/5 @ 5', Brown, slightly sandy, silty CLAY, moist, medium stiff 4.9 (100.7]
10- % 7/9 @ 10', Orange-brown, slightly silty, very fine to coarse SAND with 6.8 |110.1

gravel, slightly moist, dense

157 % 7/9 @ 15', Orange-brown, siity, very fine to fine SAND to sandy SILT, 46 |102.7
. moist, dense
20+ Z 6/10 @ 20', Orange-brown, silty, very fine to fine SAND, moist, dense 8.3 | 99.0
- TD. @ 20’
No groundwater
25-

LEGEND

Standard

Penetration Test

California Ring B3 Shelby Tube
Rock Core A4 Water Seepage
Bulk Sample ¥ Groundwater

SIEVE: GRAIN SIZE ANALYSIS
MAX:  MAXIMUM DRY DENSITY
DS: DIRECT SHEAR

CONS: CONSOLIDATION

HYDR: HYDROMETER ANALYSIS
EXPAN: EXPANSION INDEX
CHEM: CHEMICAL TESTS

PLATE A-11

GeoSoils Consultants, Inc.

GEOTECHNICAL ®» GEOLOGIC * ENVIRONMENTAL




~ September 14, 2011
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APPENDIX B
LABORATORY TEST PROCEDURES AND RESULTS

MDN 13556



September 14, 2011
W.O. 6457

APPENDIX B

LABORATORY TESTING PROCEDURES AND RESULTS

Moisture-Density

The field moisture content and dry unit weights were determined for each undisturbed ring
sample obtained from our subsurface exploration. Once the dry unit weights had been
determined, in-place densities of underlying soil profile were estimated. In those cases
where ring samples were obtained, the moisture content and dry unit weights of selected
samples are presented on the enclosed Boring Logs (Plates A-1 through A-11).

Consolidation Tests

Six (6) consolidation tests were performed on selected ring samples. The samples were
inundated at an approximate load of one ton per square foot to monitor the
hydroconsolidation. Loads were applied to the samples in several increments in geometric
progression and resulting deformations were recorded at selected time intervals. Results of
the consolidation tests are presented on Plates C-1 through C-6.

Direct Shear Tests

Two shear test were performed in a strain-control type Direct Shear Machine. The samples
were sheared under varying confining loads in order to determine the Coulomb shear
strength parameters: cohesion (¢}, and angle of internal friction (¢) for peak and residual
strength conditions. Samples that were tested in order to obtain shear strengths for
compacted fill parameters were remodeled to 90 percent of maximum. All samples were
tested in an artificially-saturated condition. The results are ploited and a linear
approximation is drawn of the failure curve. Results are shown on the Shear Test Diagram
included with this appendix, as Plates SH-1 and SH-2.

MDN 135586.
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September 14, 2011
W.0. 6457

Appendix B

Compaction Tests

Compaction tests were performed to determine to moisture density relationships of the
typical soils encountered on the site. The laboratory standard used was in accordance with
ASTM Test Designation D-1557-09. A summary of the compaction test results is shown in

the following Table:

MDN 13556 *



Read

w2 (GeoSoils Consultants, Inc.

Test: 1/08
Date of Test: 1 Geotechnical Engineering * Enginearing Geology

Sample: B-1 @ 0 - 5.0°

PLATE SH-1

Shear Test Diagram

Peak
C{psf): 160 Phi (degrees): 36,0

Reshear
C{psf): 100 Phi (degrees): 31.5

Normal Pressure {ksf)
Direct Shear, Peak / Reshear Speed: .005 in./min.

@ Peak Values O Reshear Va!uesl

3.00

2.50

2.00

i
g L
ot A
s L
g "‘J /
g A -~
& 1.50 - p
= - A §
E /‘f A7
-] - r
£ 1!5 i
[ A P
- o
1.00 = —
L o
1/’5 fol ;"
ra "
@ | &
I .,u",
1
0.50 i "@
¥ d ”ﬁ‘
" e
/"{‘J‘
.«'/'V.f
o
0.00
.00 0.50 1.00 1.50 2,00 2.50 3.00

Sample Remolded to 90% Relative Density, saturated.
Remolded Dry Density = 97.1 PCF

Orange-brown, silty, fine SAND.
MAX: 105.5 PCF: 16.0%

15.7% Saturated Moisture Content
6457.2



TMC

w=  GeoSoils Consultants, Inc.

Date of Test: 8/11 . . . . .
Geotechnical Engineering * Enginearing Geology

Sample: B-1 @ 10,0

PLATE SH-2

Shear Test Diagram
Peak
C(psf): 100 Phi(degrees): 30.0
Reshear
C(psf): 100 Phi (degrees): 30.0

3.00

2.50

2.00
=
in
=
=
B
=
v .
g Rl
3 i
=
w o

1.00

r“d’i !-J
. el d
.. "F.‘}I‘r
0.50 .
#J,f’ A
wwﬁ
= ;v""(
fﬂ
0.00
0.00 0.50 1.00 1.50 2.00 2.50
Normal Pressure (ksf)
Direct Shear, Peak / Reshear Speed: .001 in./min.
® Peak Values O Reshear Values|

3.00

Undisturbed Natural Shear-Saturated
Brown, silty CLAY.

21.9% Saturated Moisture Content

6457 .1
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o ‘ www_hdrinc.com
Corrosion Control and Condition Assessment {C3A) Department

R | € SCHIFF

Table 1 - Laboratory Tests on Soil Samples

GeoSoils Consultants, Inc,
nic
Your #6457, HDR|Schiff #11-0754LAB
I-Aug-11

Sample ID B-3

RS e BT ST
Resistivity Units
as-received ohm-cm 92,000
minimum ohm-cm 5,520
. pH 8.0
Eleetrical
Conductivity m&/cm (.08
Chemical Analyses
Cations
calcium Ca**  mgkg 65
magnesium Mgt mg/kg 10
sodium Na"  mg/kg 14
potassiim K" mg/kg 29
Anions
carbonate COs™ mg/kg ND
bicarbonate HCO;" mg/kg 192
fluoride F"  mghkg 35
chloride 1" mgkg 3.2
sulfate SO.% mg/kg 13
phosphate  PQ,* ing/kg 52
Other Tests
ammaonium
nitrate
sulfide
Redox

A L B D D R M T R Sy
Minimum resistivity p TM 422, Sulfates per CTM 417

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

Redox = oxidation-reduction potential in millivolts

ND = not detected

na = not analyzed

VI me At
RN

431 West Baseline Road * Claremont, CA §1711
Phone: 909.626.0967 - Fax: 909.626.3314 : Page t of 1
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- www hdrinc.com
Corrosion Control and Condition Assessment {C3A) Department

Table 1 - Laboratory Tests on Soil Samples

GeoSoils Consultants, Inc.
T™MC
Your #6457, HDR|Schiff #11-0771LAB
3-Aug-11

Sample ID

R e R S R T R ey

Resistivity

as-received ohm-cm 12,400
minimum ohm-cm 2,240
pH 8.0
Electrical
Conductivity mS/cm (.13

Chemical Analyses

Cations
calcium Ca®  mgkg 44
magnesium  Mg®* mg/kg 17
sodium Na' mg/kg 86
potassinm K™ mg/kg 11
Anions
carbonate  CO;* mg/ke " ND
bicarbonate HCO;" mg/kg 232
fluoride F" mg/kg ‘ 3.8
chloride et mg/kg il
sulfate SO, mg/kg 69
phosphate  PO/* mg/kg 8.8
Other Tests
ammonium  NH," mg/kg ND
nitrate NO;"  mg/kg 36
sulfide s> qual na
Redox mV na

WE’E&@?&%@%&%ﬁ%ﬁ%@@%&ﬁfﬁéﬁ@ﬁﬁﬁﬁm&ﬁﬁﬁﬁmﬁ B OIS
Minimum resistivity per CTM 643, Chlorides per CTM 422, Sulfates per CTM 417
Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.
mg/kg = milligrams per kilogram (parts per million) of dry soil.
Redox = oxidation-reduction potential in millivolts
ND = not detected
na = not analyzed .

431 West Baseline Road - Claremont, CA 91711
Phone: 909.426.0947 - Fax: 909.626.3316 Page 1 of 1
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Santa Clarita, California
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TMC Properties, LLC
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" |[GeoSoils Consultants Inc.

UGEOTECHN]CAL GEOLOGIC ENVIRONMENTAL

September 13, 2011
W.0. 6457
(Revised February 2, 2012)

TMC PROPERTIES, LLC
P.O. Box 800970
Santa Clarita, California 91380-0970

Attention: Mr. Mark Sullivan

Subject: Geologic and Geotechnical Engineering Study, Parcel Map
No. 062646, Santa Clarita, California

Dear Mr. Sullivan:

As requested, GeoSoils Consultants, Inc. (GSC) has prepared a geologic and geotechnical
engineering study for Parcel Map No. 062646, Santa Clarita, California. The purpose of our
study was to determine the geologic conditions on the property and their effect on proposed
development. The base topographic map, prepared by Sikand Engineering is utilized for
our geologic map (Plates 1A through 1D).

This study included review of regional geologic maps, geologic mapping, subsurface
exploration, laboratory testing, engineering analyses, and preparation of this report. This
report has been prepared for the exclusive use of TMC Properties, LLC and their
consultants, for specific application to this project, in accordance with generally accepted

- geotechnical engineering practice. The conclusions and recommendations contained in this
report are based on our understanding of the currently proposed utilization of the project
site, as derived from written and verbal information supplied to us. Environmental issues
were not in our scope of services and are not addressed herein.

MDN 13525A .

6634 Valjean Avenue Van Nuys, California 91406 Phone: (818) 785-2158 Fax: (818) 785-1548



Page 2

September 13, 2011

W.O. 6457

(Revised February 2, 2012)

SITE DESCRIPTION

The subject site is located in the City of Santa Clarita (see Figure 1). The site is bound by
Railroad Avenue on the west, Oak Ridge Drive and existing development to the south, an
existing industrial park to the north, and Metropolitan Water District property to the east.

Previous Development

The site is essentially flat with a small raised older alluvium outcrop in the northeast portion

of the property

Previous development on site consists of a construction supply yard and buildings in the
southwest portion of the property that were abandoned at the time of our exploration. The

northern portion of the site currently is being used as a storage yard for RV’s, etc.

PROJECT DESCRIPTION

Proposed development of the site will consist of grading to create 12 lots zoned for
industrial usage, debris basin, and associated improvements (see Plates 1A through 1D).
The primary access to the site will be from Oak Ridge Drive (see Plate 1A).

Most of the development is proposed in the main portion of the site, east of Railroad
Avenue and west of the Metropolitan Water District land and pipeline. Oakridge Drive and
an existing development are at the southern end of the property. Two detention basins are
proposed northeast of and in the northeastern portion of the site, one onsite and the other
offsite in an easement and is the only part of this development proposed east of the
Metropolitan Water District property and pipeline (see Plate 1D).

The highest proposed fill slope is located in the basin area and is approximately 12 feet high
(see Section C-C'). The highest proposed cut slope is located in the northeast portion of
the site and is approximately 30 feet high (see Section E-E').
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FIELD EXPLORATION AND LABORATORY TESTING

We explored surface and subsurface conditions at the project site in July 2011.  Our

exploration and testing program consisted of the fbllowing elements:

« A visual surface reconnaissance of the site;

» 6 hollow-stem auger borings (designated B-1 through B-6) drilled at strategic
locations across the site;

« Laboratory analyses performed on selected soil samples obtained from strategic
locations beneath the site; and

« A review of published geologic and seismologic maps and literature.

.The approximate relative locations of the explorations are depicted on Plates 1A through
1D. Appendix A of this report describes our field exploration procedures and includes
descriptive boring logs of our subsurface explorations. A description of our laboratory
testing procedures and graphic results of our laboratory tests are enclosed within Appendix
B of this report. Stability analysis, including a rapid drawdown analysis for the before
mentioned proposed debris basin, can be found in Appendix C of this report. A liquefaction
analysis can be found in Appendix D.

The specific number, locations, and depths of our explorations were selected in relation to
the existing and proposed site features, under the constraints of surface access,
underground utility conflicts, and budget considerations. The locations depicted on Plates
1A through 1D should be considered accurate only to the degree permitted by our data
sources and implied by our measuring methods. '

It should be realized that the explorations performed and utilized for this evaluation reveal
subsurface conditions only at discrete locations across the project site and that actual
conditions in other areas could vary. Furthermore, the nature and extent of any such
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variations would not become evident until additional expiorations are performed or until
construction activities have begun. If significant variations are observed at that time, we
may need to modify our conclusions and recommendations contained in this report to reflect
the actual site conditions. The recommendations presented herein are based on the data

available at the time this study was performed.

SITE CONDITIONS

The following sections of text present our observations, measurements, findings, and
interpretations regarding regional and local geologic environment, geologic structure, mass
wasting, earth materials, and surface and subsurface water at the project site.

Regional Geologic Environment

The subject property is located within the Transverse Ranges geomorphic province of
California (see Figure 2). The Transverse Ranges consist of generally east-west trending
mountains and- valleys, which are in contrast to” the north-northwest regional trend
elsewhere in the state. The structure of the Transverse Ranges is controlled by the effects
of north-south compressive deformation (crustal shortening), which is attributed to
convergence between the big bend of the San Andreas fault north of the San Gabriel
Mountains and the motion of the Pacific Plate (Yerkes 1987). The valleys and mountains of
the Transverse Ranges are typically bounded by a series of east-west trending, generally
north dipping reverse faults with left-lateral oblique movement. The closest such fault to the
site is the San Gabriel Fault zone. The property is located within the southeastern portion
of the Newhall USGS 7.5-minute quadrangle.

Local Geologic Setting

The subject property is located just east of the Santa Clara River and Railroad Avenue in
the City of Santa Clarita, California. Quaternary alluvium underlies a majority of the site
with the surrounding slopes being comprised of older alluvium deposits that are generally

massive in nature.
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Subsurface Soil Conditions

Artificial fill (af): Artificial fill was observed in the southwest portion of the site

(associated with Pueblo Construction Supplies). The limits of fill are not known and,
therefore, not shown on Plate 1A.The fill was measured to be approximately four feet
deep in the southwest corner of the site (see B-6 in Appendix A) and approximately
15 feet in the proposéd basin area (see B-5 in Appendix A). The existing fill generally
consists of orange brown, silty sands and sandy silts. Existing artificial fill onsite is
not considered suitable for structural support. All existing fill will be removed and
recompacted within the development area.

Alluvium (Qal): Alluvium underlies the majority of the site. The alluvium consists of
light brown sands, gravels, and clays and is moist to slightly moist, and moderately
dense to dense. In areas where buildings are proposed, the top five feet of alluvium
is not considered suitabie for support of structural fills and should be removed and
reocmpacted during grading. In the basin area (see Plate 1D and Sections A-A’, C-
C’, and D-D' on Plate 2), the upper three feet of alluvium beneath the bottom of the
proposed basin should be removed and recompacted during grading.

Older Alluvium Deposits (Qog): A small outcrop of older alluvium is located in the
northeast portionrof the site. This material is located on the elevated portion of the
site above the main pad grade. Non-compressible, dense older aliuvium deposits
are suitable for structural support and are stable when exbosed in cut slopes. The
top 5 feet of older alluvium should be removed and recompacted to provide a 5 foot
fill cap on building pads.

The enclosed boring logs in Appendix A provide a detailed description of the soil
strata encountered in our subsurface explorations. .
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Surface and Subsurface Groundwater Conditions

Surface water consists of sheetflow from precipitation falling directly on the site. The
natural drainage course on-site generally flows to the west into the Santa Clara River

channel.

Over the course of our subsurface exploration for the proposed development (July 2011),
groundwater was not encountered. It should be noted that our subsurface exploration
reached a maximum depth of 51 feet below existing grade (see B-5 in Appendix A).
Historical high groundwater information for this area, obtained from the Seismic Hazard
Zone Report for the Newhall 7.5 Minute Quadranglie, indicates groundwater levels at 45 to

50 feet below existing grade.

FAULTING AND SEISMICITY

The proposed site is hot within an Alquist-Priolo Earthquake Fault Zone, and there are no
active faults on the property. However, the San Gabriel Fault, which is zoned as an active
fault by the California Geologica! Survey, is mapped approximately 3500 feet to the north of
the site. Although the site is not located in an AP Fault zone, this site has experienced
earthquake-induced ground shaking in the past and can be expected to experience further
shaking in the future. There are faults in close enough proximity to the site to cause
moderate to intense ground shaking during the lifetime of the proposed development.

IBC seismic design criteria are provided below.

Seismic Design Criteria

Based upon the 2010 IBC (International Building Code), the following table provides design
parameters for the subject site.
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ass Defi
Mapped Spectral Response Acceleration Parameter, S (Figure 1613.5(3) for 0.2 second)
Mapped Specirai Response Acceleration Parameter, $1 (Figure 1613.5(4) for 1.0 second)

Site Coefficient, Fa (Table 1613.5.3(1) short period) :

Site Coefficient, F, (Table 1613.5.3(2) 1-second period)

Adjusted Maximum Considered Earthquake Spectral Response Acceleration Parameter Sys (Eq. 16-37)
Adijusted Maximum Considered Earthquake Spectral Response Acceleration Parameter Swi (Eq. 16-38)
Design Spectral Response Acceleration Parameter, Sps (Eq. 16-39)

Design Spectral Response Acceleration ' E 40

Conformance to the above criteria for seismic excitation does not constitute any kind of
guarantee or assurance that significant structural damage or ground failure will not occur if
a maximum leve! earthquake occurs. The primary goal of seismic design is to protect life
and not to avoid all damage, since such design may be economically prohibitive. Following
a major earthquake, a properly designed building may be damaged beyond repair, yet not

collapse.

Secondary Earthquake Effects

Ground shaking produced during an earthquake can result in a number of potentially
damaging phenomena classified as secondary earthquake effects. These secondary
effects include ground rupture, landslides, seiches and tsunamis, lurching, liquefaction, and
seismically-induced settlement. Descriptions of each of these phenomenon and an
assessment of each, as it affects the proposed site, are described helow:

Ground Rupture

Ground surface rupture results when the movement along a fault is sufficient to cause
a gap or rupture along the upper edge of the fault zone on the surface. The site is not
located within an Alquist-Priolo Special Study Zone. Since there are no known active

faults that cross the site, the potential for ground rupture is considered remote.
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Landsliding

Landslides are slope failures that occur where the horizontal seismic forces act to
induce soil and/or bedrock failures. The most common affect is reactivation or

movement on a pre-existing landslide. Existing slides that are stable under static

-conditions (i.e., factor-of-safety above one)} become unstable and move during

strong ground shaking. As no landslides, overly steep slopes, or unfavorable
bedding conditions exist onsite or nearby, landsliding is not considered a hazard‘to
the site. Slope stability analyses (see Appendix C) performed by our office exhibit
that the slope depicted in section B-B’ (see Plate 2, Geologic Cross Sections) is both
statically and seismically stable.

Seiches and Tsunharis

Seiches are an oscillation of the surface of an inland body of wafer that varies in
period from a few minutes to several hours. Seismic excitations can induce such
oscillations. Tsunamis are large sea waves produced by submarine earthquakes or
volcanic eruptions. Due to the proximity of the site relative to the ocean and/or any
large bodies of water, these phenomena are not considered a hazard to the site.

Liquefaction

Liquefaction describes a phenomenon where cyclic stresses, which are produced by
earthquake-induced ground motions, creates excess pore pressures in cohesionless
soils. As a result, the soils may acquire a high degree of mobility, which can lead to
lateral spreading, consolidation and settlement of loose sediments, ground
oscillation, flow failure, loss of bearing strength, ground fissuring, and sand boils,
and other damaging deformations. This phenomenon occurs only below the water

table, but after liquefaction has developed, it can propagate upward into overlying,

- non-saturated soil as excess pore water escapes. Descriptions of each of the

phenomena associated with liquefaction is described below:
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Lateral Spreading: Lateral spreading is the lateral movement of stiff, surficial
blocks of sediments as a result of a subsurface layer liquefying. The lateral
movements can cause ground fissures or extensional, open cracks at the
surface as the blocks move toward a slope face, such as a stream bank or in
the direction of a gentle slope. When the shaking stops, these isolated blocks
of sediments come to rest in a place different from their original location and
may be filted.

Ground Oscillation: Occurs when liquefaction occurs at depth but the slopes

are too gentle to permit lateral displacement. In this case, individual biocks
may separafe and oscillate on a liquefied layer. ~Sand boils and fissures are
often associated with this phenomenon.

Flow Failure: A more catastrophic mode of ground failure than either lateral
spreading or ground oscillation, involves large masses of liquefied sediment
or blocks of intact material riding on a liquefied layer moving at high speeds
over large distances. Generally flow failures are associated with ground
slopes steeper than those associated with either lateral spreading or ground
oscillation.

Bearing Strength Loss: Bearing strength decreases with a decrease in

effective stress. Loss of bearing strength occurs when the effective stresses
are reduced due to the cyclic loading caused by an earthquake. Even if the
soil does not liquefy, the bearing of the soil may be reduced below its value
either prior to or after the earthquake. If the bearing strength is sufficiently
reduced, structures supported on the sediments can settle, tilt, or even float
upward in the case of lightly loaded structures such as gas pipelines.
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Ground Fissuring and Sand Boils: Ground fissuring and sand boils are

surface manifestations associated with liquefaction and lateral spreading,
ground oscillation, and fiow failure. As apparent from the above descriptions,
the' likelihood of ground fissures developing is high when lateral spre-ading, :
ground oscillations, and flow failure occurs. Sand boils occur when the high
pore water pressures are relieved by drainage to the surface along weak
spots that may have been created by fissuring. As the water flows to the
surface, it can carry sediments, and if the pore water pressures are high
enough create a gusher (sand boils) at the point of exit.

Assessment of Liquefaction Potential: Research has shown that saturated,

loose sands with a silt content less than about 25 percent are most
susceptible to liquefaction, whereas other soil types are generally considered
to have a low susceptibility. According to the SCEC (1999) publication
Recommended Procedures for Implementation of DMG Special Publication
117 Guidelines for Analyzing and Mitigating Liquefaction in California, any
material having more than 15 percent finer than 0.005 millimeters (clay) was
considered not subject to liquefaction. Liquefaction susceptibility is related to
numerous factors, and the following conditions must exist for liquefaction to

occur:

» Sediments must be relatively young in age and must not have developed
_large amounts of cementation;
» - Sediments must consist mainly of cohesionless sands and silts;

« The sediment must not have a high relative density;
« Free groundwater must exist in the sediment; and

« The site must be exposed to seismic events of a magnitude large enough
to induce straining of soil particles.
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A complete discussion of criteria used to determine liquefaction potential is

contained in SCEC (1999).

According to the Official State of California Seismic Hazard Zones Map — Newhall
Quadrangle, a portion of the site is located within a "Zone of Required Investigation
for Liquefaction”. A complete liquefaction analysis can be found in Appendix D.

Settlement Due to Seismic Shaking

The potential for seismically-induced settlement was evaluated for this site. The
seismic parameters used in the liquefaction analysis, as outlined in the Liquefaction

section above, were also used for the seismically induced settlement calculations.

Our seismically-induced settlement analyses were based on the procedures of
Tokimatsu and Seed (1987), as recommended in the SCEC (1999) publication
Recommended Procedures for Implementation of DMG Special Publication 117
Guidelines for Analyzing and Mitigating Liquefaction in California, which provide
separate methodologies for soils above groundwater (Unsaturated method) and for
soils at or below the static groundwater elevation (Saturated method).

Based on subsurface exploration of the site, groundwater was not encountered.
However, as discussed in Appendix C, we used a groundwater level of 45 feet as
indicated in the State Hazard Report for this area.

The seismically induced settiement analyses were performed to a maximum depth of
50 feet (maximum) below existing ground surface, and utilized information and
laboratory data from Boring B-5. The computed seismically induced settlement was
0.78-inch in the unsaturated materials and 0.95 inch in the saturated materials.
Therefore, the total seismically induced settlement was determined to be 1.72 inches
across the entire site. A detailed description of the seismically induced settlement
methodology is discussed in Appendix E.
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CONCLUSIONS AND RECOMMENDATIONS

Based on our field expiorations, research, and analyses, the proposed development
appears feasible from a geologic and geotechnical standpoint, provided that the
recommendations contained in this report are incorporated into the final design and
construction phase of the proposed structures.

Considerations

The upper ‘five feet of alluvium in the buiiding pad areas, as well as proposed roads, is not
suitable for structural support and should be removed and recompacted during grading
operations. These structural fill area removals should extend horizontally beyond the
footprints of the proposed structures for a distance equal to the depth of fill placement. If
any deeper unsuitable soil is encountered during site grading, it must be completely
removed within any proposed structural fill areas. Existing artificial fill is not suitable for
structural support and should be removed during grading.

Debris Basin

In the area of the proposed basin, which is depicted on Plate 1D, existing artificial fill was
encountered to a depth of approximately 15 feet (see B-5). Itis the recommendation of this
office that the entire debris basin be constructed completely with certified artificial fill. To
accomplish this, the area underneath the proposed debris basin should be overexcavated at
least 3 feet beneath the bottom of the proposed basin and at least 3 feet into competent
alluvium. Removals should extend horizontally beyond the basin for a distance equal to the
depth of fill placement. Cross sections drawn through this area (see Sections A-A’, C-C’,
and D-D’ on Plate 2) depict the limits of the recommended overexcavation.

In the area of the proposed fill slope and access road on the west side of Railroad Drive
(see Plate 1A), the upper 3 feet of alluvium should not be considered suitable for fill
placement. Therefore, the area fo receive fill should be overexcavated at least 3 feet below
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the existing ground surface and at least three feet into competent natural alluvium.
Removals should extend horizontally for a distance equal to the depth of fill placement.
Cross Section F-F’, shown on Plate 2, depicts the limits of the recommended

overexcavation.

Grading

Removals should consist of reprocessing the upper five feet of natural alluvium in the
building pad and roadway areas. Overexcavation in the basin area should extend at least
three feet below the bottom of the proposed basin and at least three feet into competent
natural alluvium. Overexcavation in the area of the fill slope located to the west of Railroad
Avenue should extend at least three feet below the existing ground surface and at least
three feet into competent natural alluvium. We offer the following recommendations and
construction considerations concerning earthwork grading at the site.

General

Monitoring

We recommend that all earthwork (i.e., clearing, site preparation, fill placement, efc.)
should be conducted with engineering control under observation and testing by the
Geotechnical Engineer and in accordance with the requirements within the Grading

section of this report.

Job Site Safety

At all times, safety should have precedence over production work. If an unsafe job
condition is observed, it should be brought to the attention of the grading contractor
or the developers representative. Once this condition is noted, it should be
corrected as soon as possible, or work related to the unsafe condition shouid be

terminated.
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The contractor for the project should realize that services provided by GSC do not
include supervision or direction of the actual work performed by the contractor, his
employees, or agents. GSC will use accepted geotechnical engineering and testing
procedures; however, our testing and observations will not relieve the contractor of
his primary responsibility to produce a completed prdject conforming fo the project
plans and specifications. Furthermore, our firm will not be responsible for job or site
safety on this project, as this is the responsibility of the contractor.

Site Preparation

Existing Structure Location

The General Contractor should remove all surface and subsurface structures on the
site or on the approved grading plan, prior to preparing the ground surface.

Existing Structure Removal

Any underground sfructures (e.g., wells, pipelines, foundations, utilities, etc.) that
have not been located prior to grading, should be removed or treated in a manner
recommended by the Geotechnical Engineer. If a septic tank is encountered during
removals, it should be entirely removed. If an old cesspool should be encountered, it
must be pumped dry and filled with crushed rock to five feet below the proposed
finish grade, then backfilled with compacted fill.

Clearing and Stripping

The éonstruction areas should be cleared and stripped of all vegetation, old
foundations, debris, asphalt, concrete and other deleterious material prior to fill

placement.
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Reprocessing — Building/Roadway Areas

The surficial underlying material at the site is currently not suitable for support of
foundations and slab-on-grade floors. Therefore, the upper five feet of alluvial
material within the building areas should be overexcavated to expose competent,
native underlying alluvium. Actual overexcavation depths will be based on the field
conditions encountered during grading. For more specific building area removal
recommendations, see the “Removals” section presented previously in this report.
The overexcavated soils may be reused as compacted fill provided they are placed
in accordance with the Fill Placement and Compaction sections of this report. Prior
to fill placement, the overexcavation subgrade should be prepared in accordance
with the Subgrade Preparation section of this report.

Reprocessing — Structural Limits

The overexcavation limits should be wide enough to contain a 1:1
(Horizontal:Vertical) slope extending from one foot outside each edge of the footing
or structural element down to the bottom of the overexcavation. Building area and
roadway removals should extend a minimum of five feet beyond the building
location. The basin and fili slopefaccess road removals should extend a minimum of
three feet beyond ihe limits of the basin and fill slope/access road.

Bottom Processing

We recommend that the bottoms of all removal areas, and for those areas receiving
any additional fill be prepared by scarifying the upper 12 inches and moisture
conditioning, as required to obtain at least optimum moisture, but not greater than
120 percent of optimum. The scarified areas shall be compacted to at least 90
percent of the maximum laboratory density, as determined by ASTM D-1557-09
compaction method: All areas to receive fill should be observed by' the Geotechnical
Engineer prior to fill placement.
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Subgrade Inspection

Prior to placing fill, the ground surface to receive fill should be observed, tested, and

approved by the Geotechnical Engineer.

Fill Placement

Laboratory Testing

Representative samples of materials to be utilized as compacted fill should be
analyzed in a laboratory to determine their physical properties. If any material other
than that previously tested is encountered during grading, the appropriate analysis of
this material should be conducted.

On-Site Material

The on-site soils, in our opinion, are adequate for re-use in controlled fills provided

- the soils do not contain any organic matter, debris, nor any individual particles

greater than six inches in diameter. Based on the results of our laboratory tests, the
surficial soils have a low expansion potential. However, additional testing will be

' performed following grading.

Import Fill Material

All imported fill shall not contain any organic matter, debris, nor any individual
particles greater than six inches in diameter. The imported fill shall consist of a
granular' material with a non-expansive or a low expansive potential (plasticity index
less than 15 percent). All imported fill materials shall be approved by the
Geotechnical Engineer prior to use in controlled areas.

Rock Fragments

Rock, concrete, or asphalt fragments less than six inches in diameter may be utilized
in the fill, provided they are not placed in concentrated pockets, surrounded with fine
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grained material, and the distribution of the rocks is supervised by the Geotechnical
Engineer. Rocks greater than six inches in diameter should be taken off-site, placed
in fill areas designated as suitable for rock disposal, or placed in accordance with the

recommendations of the Geotechnical Engineer.

Subgrade Verification and Compaction Testing

Regardless of material or location, all fill material should be placed over properly
compacted subgrades in accordance with the Sife Preparation section of this report.
The condition of all subgrades shall be verified by the Geotechnical Engineer before
fill placement or earthwork grading begins. Earthwork monitoring and field density
testing shall be performed during grading to provide a basis for opinions concerning
the degree of soil compaction attained.

Fill Placement

Approved on-site or imported fill material shall be evenly placed, watered,
processed, and compacted in controlled horizontal layers not exceeding eight inches
in loose thickness, and each layer should be thoroughly compacted with approved
equipment. All fill material should be moisture conditioned, as required fo obtain at
least optimum moisture, but not greater than 120 percent of optimum moisture
content. . The fill should be placed and compacted in horizontal layers, unless
otherwise recommended by the Geotechnical Engineer.

Compaction Criteria

Each layer of fill should be compacted to at least 90 percent of the maximum
laboratory density for material used as determined by ASTM D-1557-09. The field
density shall be determined by the ASTM D-1556-07 method or equivalent. Where
moisture content of the fill or density testing yields compaction results iess than 90
percent, additional compaction effort and/or moisture conditioning, as necessary,
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shall be performed until the fill material is in accordance with the compaction

requirements.

Fill Material - Moisture Content

Al fill material placed must be moisture conditioned, as required to obtain at least
optimum moisture, but not greater than 120 percent. [f excessive moisture in the fill
results in failing results or an unacceptable “pumping” condition, then the fill should
be allowed to dry until the moisture content is within the necessary range to meet the

compaction requirements or reworked until acceptable conditions are obtained.

Grading Control

Grading Inspection
Earthwork monitoring and field density testing shall be performed by the

Geotechnical Engineer during gfading to pfovide a basis for opinions concerning the
degree of soil compaction attained. The Contractor should receive a copy of the
Geotechnical Engineer's Daily Field Engineering Report which will indicate .the
results of field density tests for that day. Where failing tests occur or other field
problems arise, the Contractor shall be notified of such conditions by written
communication from the Geotechnical Engineer in the form of a conference
memorandum, to avoid any misunderstanding arising from oral communication.

Subgrade Inspection

All processed ground to receive fill and overexcavations should be inspected and -
approved by the Geotechnical Engineer prior to placing any fill. The Contractor
should be responsible for notifying the Geotechnical Engineer when such areas are
ready for inspection. Inspection of the subgrade may also be require'd by the

controlling governmental agency within the respective jurisdictions.

MDN 13525A .

GeoSoils Consultants Inc.



Page 19

September 13, 2011

W.0. 6457

(Revised February 2, 2012)

Subgrade Testing

Density tests should also be made on the prepared subgrade to receive fill, as
required by the Geotechnical Engineer.

Density Testing Intervals

In general, density tests should be conducted at minimum intervals of two feet of fill
height. Due to the variability that can occur in fill placement and different fill material
characteristics, a higher number of density tests may be warranted to verify that the

required compaction is being achieved.

Utility Trenching and Backfill

Utility Trenching

Open excavations and excavations that are shored shall conform to all applicable
Federal, State and local regulations.

Backfill Placement

Approved on-site or imported fill material shall be evenly placed, watered,
processed, and compacted in controlied horizontal layers not exceeding eight inches
in loose thickness, and each layer should be thoroughly compacted with approved
equipment. All fill material should be moisture conditioned, as required to obtain at
least optimum moisture, but not greater than 120 percent of optimum moisture
_content. The fill should be placed and compacted on a horizontal plane, unless
otherwise recommended by the Geotechnical Engineer.

Backfill Compaction Criteria

Each layer of utility trench backfill shall be compacted to at least 90 percent of the
maximum laboratory density determined by ASTM D-1557-09. The field density
shall be determined by the ASTM D-1556-07 method or equivalent. Where moisture
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content of the fill or density testing yields compaction results less than 90 percent,
additional compaction effort and/or moisture conditioning, as necessary, shall be

performed until the compaction criteria is reached.

Exterior Trenches Adjacent to Footings

Exterior frenches, paralleling a footing and extending below a 1H:1V plane projected
from the outside bottom edge of the footing, should be compacted to 90 percent of
the laboratory standard. Sand backfill, unless it is similar to the in-place fill, should
not be allowed in these trench backfill areas. Density testing, along with probing,
should be accomplished to verify the desired resuits.

Pipe Bedding

We recommend that a minimum of six inches of bédding material should be placed
in the bottom of the utility trench. All bedding materials shall extend at least four
inches above the top of utilities which require protection during subsequent trench
backfilling. All trenches shall be wide enough to allow for compaction around the
haunches of the pipe or materials, such as pea gravel, or controlled density fill (CDF)
shall be used below the spring line of the pipes to eliminate the need for mechanical

compaction in this portion of the trenches.

Construction 'Considerations

Erosion Control

Erosion control measures, when necessary, should be provided by the Contractor
during grading and prior to the completion and construction of permanent drainage

controls.
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Compaction Equipment

1t is also the Contractor's responsibility to have suitable and sufficient compaction
equipment on the project site to handle the amount of fill being placed and the type
of fill material to be compacted. If necessary, excavation equipment should be shut
down to permit completion of compaction in accordance with the recommendations
contained herein. Sufficient watering devices/equipment should also be provided by
the Contractor to achieve optimum moisture content in the fill material.

inal Grading Considerations

Care should be taken by the Contractor during final grading to preserve any berms,
drainage terraces, interceptor swales, or other devices of a permanent nature on or
adjacent to the property.

Total and Differential Settlement

Based upon the anticipated building loads and consolidation test results, it is
estimated total static settiement should be on the order of 1.0 inch, whiie differential
settlement should be on the order of 0.5-inch. Seismic settlement was determined to
be on the order of 1.72 inches. Therefore, total settlement is estimated to be
approximately 2.72 inches, while differential settlement should be around 1.36
inches.

FOUNDATION DESIGN RECOMMENDATIONS

We offer the following recommendations and comments for post-tensioned slab foundation,

mat foundation, conventional spread footings, and conventional slab-on-grade floors.
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Post-Tensioned Slab Foundation

Anticipated surficial differential movement across the building pad areas included in this
report in the form of settlement or heave could be in the order of 1.5 inch. These post-
tensioned slabs should be designed in accordance with the recommendations of either the
California Foundation Slab Method or Post-Tensioning Institute. The slabs should be
designed for at least one inch of surficial differential movement (i.e., at least 1.5 inch in a
30-foot span) for low expansion index (El) soil.

Based on review of laboratory data for the on-site materials, the average soil modulus of
subgrade reaction, K, to be used for design is 100 pounds per cubic inch. Specific
recommendations for the design of California Foundation Slab and Post Tension Institute

methods are presented below.
A surface bearing value of 1,000 pounds per square foot can also be used in design.

1. California Foundation Slab (Spanability) Method

It is recommended that slabs be designed for a free span of 15 feet regardless of the
expansion index of the soil. From a soil expansion/shrinkage standpoint, a common
contributing factor to distress of structures using post-tensioned slabs is fluctuation
of moisture in soils underlying the perimeter of the slab, compared to the center,
causing a "dishing" or “arching” of the slabs. To mitigate this possibility, a
combination of soil presaturation and construction of a perimeter "cut off" wall should
be employed.

All slab foundation areas should be moisture conditioned to at least optimum
moisture, but no more than 5 percent above optimum moisture for a depth of at least
12 inches below subgrade low El soil. A continuous perimeter curtain wall should
extend to a depth of at least 12 inches below exterior grade for low EI soil to
preserve this moisture. The cut-off walls may be integrated into the slab design or
independent of the slab and should be a minimum of 6 (six) inches wide.
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Post-Tensioning Institute Method

Post-tensioned slabs should have sufficient stiffness to resist excessive bending due
to non-uniform swell and shrinkage of subgrade soils. The differential movement
can occur at the corner, edge, or center of slab. The potential for differential uplift
can be evaluated using design specifications of the Post-Tensioning Institute. The
following table presents suggested minimum coefficients to be used in the Post-

Tensioning Institute design method.

Depth to Constant Scil Suction 9 (feet)
Constant Soil Suction: (pf) 3.8

The coefficients are considered minimums and may not be adequate to represent worst
case conditions such as adverse drainage, excess watering, and/or improper landscaping
and maintenance. The above parameters are applicable provided structures have gutters
and downspouts, yard drains, and positive drainage is maintained away from structure
perimeters. Also, the values may not be adequate if the soils below the foundation
become saturated or dry such that shrinkage occurs. The parameters are provided with
the expectation that subgrade soils below the foundations are maintained in a relatively
uniform moisture condition. Responsible irrigation of landscaping adjacent to the
foundation must be practiced since over-irrigation of landscaping can cause problems.
Therefore, it is important that information regarding drainage, site maintenance,
settiements and affects of expansive soils be passed on to future homeowners.

Based on the above parameters, the following values were obtained from the Post
Tensioning Institute Design manual. If a stiffer slab is desired, higher values of y,

may be warranted.
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em center lift 9.0

em edge [ift 4.7 feet
Ym center lift 0.34 inch
Ym edge lift 0.48 inch

Deepened footings/edges around the slab p'erimeter must be used as indicated
above to minimize non-uniform surface moisture migration (from an outside source)
beneath the slab. An edge depth of at least 12 inches should be considered for low
El soil. The bottom of the deepened footing/edge should be designed to resist
tension, using cable or reinforcement per the Structural Engineer.

Mat Foundation

Mat foundation could either be designed as a beam on an elastic foundation or using
the method of static equilibrium. The static equilibrium method assumes the mat
moves as a rigid body when the loads are applied and that the reaction pressures
" are distributed linearly across the bottom of the mat. For mat foundation, the criteria
under post-tensioned siab may be used for design.

The aforementioned parameters are applicable provided that the recommendations
in the Drainage section of this report are followed.

Conventional Spread Footings
We. offer the following alternate foundation recommendations and comments for

purposes of footing design and construction.

Bearing Subgrades

All footings should be constructed on firm, unyielding certified compacted fill.
All compacted fill should be compacted to at least 90 percent of the Modified
Proctor maximum laboratory density, as determined by ASTM D-1557-09
compaction method.
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Subgrade Preparation

Pre-moistening of ali areas to receive concrete is recommended. The
moisture content of the subgrade soils should be equal to or greater than
optimum moisture, and verified by the Geotechnical Engineer to a depth of 12
inches below adjacent grade within 24 hours of concrete placement.
Footings subgrades shall be prepared in accordance with the Grading section

of this report.

Subgrade Verification

All footing subgrades should consist of firm, unyielding certified compacted fill.
Under no circumstances should footings be cast atop loose/soft soil, slough,
debris, existing artificial fill, unprocessed afluvium, or surfaces covered by
standing water. We recommend that the condition of all subgrades be verified
by the Geotechnical Engineer before any concrete is placed.

Footing Depth and Width

Footings should be continuous and be founded at a minimum depth of 24
inches below the lowest adjacent ground surface for one- and two-story
structures and should have a minimum width of 12 inches. Footings should
be reinforced according to structural design.

Bearing Pressures

The allowable bearing capacity values shown in Table 3, include dead and
live loads, and may be used for design of footings and foundations. All
foundations should be founded in firm, unyielding compacted fill and should
be reinforced according to structural design. The bearing values may be
increased by one-third when considering short duration loading conditions,
such as seismic or wind loads.
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3 B ik vl i i s EEE 358 B3 i i i I, L vt B o s
Compacted Fill 24 1,500 20 10 3,000

Lateral Capacity

To resist lateral loads, the allowable passive earth pressures shown in Table
4, expressed as an equivalent fluid pressure, may be used on that portion of
shallow foundations which have a minimum embedment as previously
recommended. When combining passive pressure and frictional resistance,
the passive pressure componeht should be reduced by one-third.

Compacted Fill 250 2500 0.4

Conventional Slabh-On-Grade Floor

We offer the followihg alternate floor slab recommendations and comments for
purposes of slab-on-grade floor design and construction:

Reinforcement

Concrete slabs should be reinforced with a minimum No. 4 rebar at 16 inches on-
center in both directions. All slab reinforcement should be properly positioned at
mid-height in the slab during placement of concrete.
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Thickness

The design engineer should determine the actual thickness of the slabs based on
proposed loadings and use. However, minimum slab thickness of four inches is

recommended.

Moisture Barrier

Concrete_slabs should be underlain with a minimum 6 mil polyvinyl chloride
membrane vapor barrier with a minimum overlap of 12 inches in all directions.
This membrane should be sandwiched between two, one-inch layers of sand.

Slab Sectioning

To minimize transgression of shrinkage cracks, slabs must not exceed 20-foot
sections. Sectioning can be performed by expansion joints, plastic joints, saw
cutting, or proper tooling during concrete placement. It is suggested that slabs
not be tied structurally to heavily loaded walls or columns, until most of the dead
loads are in place to permit minor differential settlement.

Subgrade Preparation

All areas to receive concrete should be presaturated to a depth of 12 inches,
such that the soil within this zone is approximately at optimum moisture to not
more than 6 percent above optimum moisture content. The Geotechnical
Engineer should verify all subgrades that are pre-soaked within 24 hours of

concrete placement.
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Retaining Wall Recommendations

Should retaining walls be used onsite, the following recommendations should be
followed for retaining wall design and construction. Wall footings should have a
minimum width of 18 inches and a minimum embedment depth of 24 inches into

compacted fill.

For perimeter walls wheré a full removal can not be performed, walls should be
designed for an allowable bearing capacity of 1,000 psf with a minimum depth of 18
inches into competent material.

The equivalent fluid pressures recommended are based on the assumption of a
uniform backfill and no build-up of hydrostatic pressure behind the wall. To prevent
the build-up of lateral soil pressures in excess of the recommended design
pressures, overcompaction of the fill behind the wall should be avoided. This can be
accomplished by placement of the backfill above a 45-degree plane projected
-upward from the base of the wall, in horizontal lifts not exceeding 8 inches in loose
depth, and compacted with hand-operated or small self propelled vibrating plates.
(Note: Placement of free-draining material in this zone could also prevent the build-
up of lateral soils pressures). All walls must conform to International Building Code
setback requirements.

1. Conventional (Yielding) Retaining Walls

All recommendations for active lateral earth pressures contained herein
assume that the anticipated retaining structures are in tight contact with the fill
or soil that they are supposed to support.

The earth support system must be sufficient stiff to hold horizontal
movements in the soil to less than one percent of the height of the vertical
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face, but should be free-standing to the point that they yield at the top at least

0.1 percent of the height of the wall.

Earth Pressures on Conventional (Yielding) Walls

The earth pressures on walls retaining self-draining, granular materials,
compacted fill 'or undisturbed native soil shall be assumed equal to that
exerted by an equivalent fluid having a density not iess than that shown in the
following table:

Resfrained (Non-Yielding} Walls

Earth pressures will be greater on walls where yielding at the top of the wall is
limited to less than one-thousandth the height of the wall either by stiffness
(i.e., return walls, etc.) or structural floor network prior to backfilling. Utilizing
the recommended backfill compaction of 90 percent Modified Proctor Density
per ASTM D-1557-09, we recommend the following equivalent fluid density

for non-yielding walls:

General

a. If water is allowed to saturate the backfill, the lateral pressure would
exceed the active pressure provided. Clayey or expansive soils
should not be used for backfilling behind retaining walls.
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b. Any anticipated, superimposéd loading (i.e., upper retaining walls,
other structures, etc.) within a 45-degree (1:1) projection upward from
the wall bottom, except retained earth, shall be considered as
surcharge and provided for in the design.

c. A vertical component equal to one-third of the horizontal force so
obtained may be assumed at the plane of application of force.

d. Walls higher than three feet should be constructed with weepholes
near the bottom on five-foot centers or with perforated drainpipe in a
gravel envelope at the bottom and behind the wall. A one-foot thick
zone of clean, granuiar, free-draining material should be placed behind
the wall to within three feet of the surface. On-site soil should be used
for the remainder of the backfill and should be compacted to 90
percent relative compaction as determined by ASTM Test Designation
D-1557-09. All proposed subterranean walls should be waterproofed
and backdrained.

e. A concrete-lined swale is recommended to be placed behind retaining
walls that can intercept surface runoff from upslope areas. This
surface runoff shall be transferred to an approved drainage channel
via non-erosive drainage devices.

Tempgfary and Permanent Slopes and Excavations

We offer the foliowing recommendations and construction considerations for temporary and

permanent slopes and excavations.
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Safety: Temporary excavation slope stability is a function of many factors including
soil type, density, cut inclination, depth, the presence of groundwater, and the length
of time that the cut is to remain open. As the cut is deepened, or as the length of tifne
an excavation is open, the. likelihood of bank failure increases. For this reason,
maintenance of safe slopes and worker safety should remain the responsibility of the
contractor, who is present at the site, able to observe changes in the soil conditions,
and monitor the performance of the excavation. '

Maintenance: !f seepage or surface runoff is not controlled, flatter temporary slopes
would be necessary. Larger cobbles and boulders should be scaled from the
excavation sidewalls prior to worker entry to prevent injury to workmen from fal!ing
rocks. In all cases, cut slopes and any excavation shoring should conform to
applicable Federal, State and/or local safety guidelines. |

Cut/Fill Slopes: We tentatively recommend that temporary and permanent cut and

fill slopes in natural soil and compacted fill soils not exceed the inclinations shown in
Table 5.

Compacted  Fill/Older  Alluvium TH:1V H:‘IV
{Qog)/Native Soils

Excavations: Shallow excavations used for construction that are less than five feet
~ in depth and are made in properly engineered fill or firm native soils should stand
with vertical sides. Excavations deeper than four feet should he sloped at angles
provided in Table 5 or shored. All open excavations and excavations that are shored

shall conform to all applicable Federal, State and Local regulations,
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Surcharge:  Surcharge loads should be setback from the top of temporary
excavations a minimum horizontal distance of ten feet.

Excavation [nspection: The soils exposed in temporary excavation slopes should be

observed by the Geotechnical Engineer so that modifications of the slopes can be
made if variations in soil conditions occur.

On-Site Drainage

Seasonal precipitation and/or landscape water should not be allowed to pond within the site,
especially next to foundations of any structures. Surface runoff should be collected and
disposed of in such a manner as to prevent concentrated erosion. Roof gutters,
downspouts, and yard drains should be provided in accordance with the City of Santa
Clarita requirements. All pad drainage should be directed toward the street or an approved
water course area swale via non-erosive channel, pipe and/or dispersions devices. We
recommend that all planters proposed adjacent to structures be self—contained, provided
with a subdrain system, and/or allowed to have positive drainage away from structure to

drain excess landscape water.

We recommend that lot drainage be verified after hoyse construction and that notices be
posted cautioning homeowners not to modify drainage in any way without approval by the
City of Santa Clarita. At no time should drainage be directed toward any descending slope
or allowed to pond. All slope or fill backdrains should continue to remain unobstructed and

be allowed to drain freely.

Leakage from any of the appurtenant plumbing will create an artificial groundwater condition
which could likely render settlement problems; therefore, it is imperative that all
underground plumbing fixtures be absolutely leak-free.
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LIMITATIONS

The findings and recommendations of this report were prepared in accordance with
generally accepted professional geotechnical engineering principles and practice for the
City of Santa Clarita at this time.” We make no other warranty, either express or implied.
The conclusions and recommendations contained in this report are based on site conditions
disclosed in our subsurface investigation. However, soil conditions can vary significantly
between borings; therefore, further refinements of our recommendations contained herein
may be necessary due to changes in the building plans or what is encountered during site

grading.

The recommendations provided in this report are applicable for preliminary development
planning provided that surface water will be kept from infiltrating into the subgrade adjacent
to the structure foundation system. This may include, but not be limited to rain water, roof
water, landscape water and/or leaky plumbing. The lots are to be fine graded at the
completion of construction to include positive drainage away from the structure and roof
water will be collected via gutters, downspouts, and transported to the street in buried drain
pipes. Lot buyers should be cautioned against constructing open draining planters adjacent
to the structures, or obstructing the yard drainage in any way.

Since our investigation was based on the site conditions observed, selective laboratory
testing, and engineering analysis, the conclusions and recommendations contained herein
are professional opinions. Further, these opinions have been derived in accordance with
standard engineering practices, and no warranty is expressed or implied.

If the conditions encountered during grading are not consistent with the findings presented
in this report, or if proposed construction is moved from the location investigated, this office
shall be notified immediately so that the condition or change can be evaluated and

appropriate action taken.
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“111” STATEMENT

Based on site observations and field exploration, it is our opinion, provided that our

recommendations are followed, that the proposed development will be safe from the

hazards of landslide, seftiement, or slippage and will not adversely affect the stability of

property outside the subject development.

CLOSURE

We appreciate this opportunity to be of continued service to you. If you have any questions

regarding the content of this report or any other aspects of the project, please do not

hesitate to contact us.

Very truly yours,
Lance R, Putnam
No. 2469 i
. : ATirED ;
LANCE R. PUTNAM GEOLoG aNG / KAREN L. MILUER

CEG 2469

Encl:

cC:

GE 2257

Plates 1A through 1D, Geologic Maps

Plate 2, Geologic Cross-Sections

Appendix A, Field Exploration Procedures
Plates A-1 through A-11, Boring Logs

Appendix B, L.aboratory Test Procedures and Resuits
Plates SH-1 and SH-2, Shear Test Diagrams
Plates C-1 through C-6, Consolidation Diagrams
Plates G-1 through G-3, Grain Size Analyses
Chemical Series Results

Appendix C, Engineering Analyses

Appendix D, Liquefaction Analyses

Appendix E, Seismically Induced Settlement Analyses

(2) Addressee
(5) Sikand Engineering
Attention: Mari Prutz
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FIELD EXPLORATION PROCEDURES

September 13, 2011
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September 13, 2011
W.0. 6457
(Revised February 2, 2012)
APPENDIX A

- FIELD EXPLORATION PROCEDURES

Hollow-Stem Auger Soil Borings

Our exploratory borings were drilled with a truck-mounted drill rig operéted by an
independent drilling company working under subcontract to GSC. - A total of six (6) hollow-
stem auger borings were drilled in July 2011 (designated B-1through B-6) using eight-inch
diameter hollow-stem augers. Samples were obtained via an SPT split spoon sampler and

the California ring sampler.

A representative from our firm continuously observed the borings, logged the subsurface

conditions, and collected representative soil samples. All samples were stored in watertight

containers and later transported to our laboratory for further visual examination and testing,

as deemed necessary. After the boring was completed, the borehole was backfilled with

soil cuttings.

The SPT split spoon samples were obtained at approximate 5-foot depth intervals by means
of the Standard Penetration Test (SPT) per ASTM: D-1586. This testing and sampling
procedure consists of drivihg a standard 2-inch-diameter steel split-spoon sampler 18
inches into the soil with a 140-pound hammer free-falling 30 inches. The number of blows
required to drive the sampler thrbugh each 6-inch interval is counted, and the fotal number
of blows struck during the final 12 inches is recorded as the Standard Penetration
Resistance, or "SPT blow count.” If a total of 50 blows are struck within any 6-inch interval,
the driving is stopped and the blow count is recorded as 50 blows for the actual penetration
distance. The resulting Standard Penetration Resistance values indicate the relative

density of granular soils and the relative consistency of cohesive soils.

MDN 13525A .,



Page 2
September 13, 2011
W.0. 6457
(Revised February 2, 2012) .

Appendix A

The California ring samples were obtained at 5-foot depth intervals by means of the latest
ASTM standard. The California ring sampling procedure consists of driving a standard 3-
inch-diarheter steel sampler with eighteen ‘l-inch wide rings, 18 inches into the soil with a
140—poun'd hammer free-falling 30 inches. The number of blows required to drive the
sampler through each 8-inch interval is counted, and the total number of blows struck during
the final 12 inches is recorded. '

The enclosed Boring Logs describes the vertical sequence of soils and materials
encountered in each boring, based primarily on our field classifications and supported by
our subsequent laboratory examination and testing. Where a soil contact was observed to
be gradational, our log indicates the average contact dépth. Where a soil type changed
between sample intervals, we inferred the contact depth. Our log also graphically indicates
the blow count, sample type, sample number, and approximate d'epth of each soil sample
obtained from the borings, as well as any laboratory tests performed on these soil samples.'
If any groundwater was encountered in a borehole, the approximate groundwater depth is
depicted on the boring log.

MDN 13525A ,



GEOTECHNICAL BORING LOG

PROJECT NAME____TMC W.0. NO.___ 6457
DRILLING COMPANY __Choice . DATE STARTED: 7-26-11 BORING NO.__B-1
TYPE.OF DRILL RIG___Auto Hammer LOGGED BY RA SHEET 1 OF _2 -
DRILLING METHOD __ Hollow Stem HAMMER WEIGHT (LBS) 140 GROUND ELEVATION (FT)
DIAMETER OF HOLE 8 _ DROP (IN) 30 GW ELEVATION -
BORING LOCATION; :
= M- =
el g, |2 . 5c1g |
z| Ef | Bz GEOTECHNICAL DESCRIPTION Bl Ug| o
g | IF | g@o oz | »&| &
8 | | =5|E | 5
0-40', ALLUVIUM ‘
5 % 4/5 @ 5', Brown, silty CLAY, moist, moderately stiff 16.8 | 104.7
10+ % 3/5 @ 10', Medium brown, slightly sandy SILT, moist, moderatefy stiff 211 ] 93.3
154 5/8 @ 15', Orange-brown, silty, very fine SAND to brown, silty, very fine to 14.7 | 102.8
medium SAND, most, moderately dense
20+ % 10/18 @ 20', Orange-brown, fine to coarse SAND, slightly moist, dense 4.2 {1079
251 % 14/27 @ 25', Orange-brown, very fine to fine SAND with gravel, slighity moist, | 5.2 | 112.1
- dense
, LEGEND . SIEVE: GRAIN SIZE ANALYSIS , .
Standard MAX:  MAXIMUN DRY DENSITY PLATE A-1
Penetration Test e DS: DIRECT SHEAR .
California Ring =8 Shelby Tube CONS: CONSOLIDATION .
Rock Core A¢ Water Seepage | HYDR: HYDROMETER ANALYSIS GeoSoils Consultants, Inc.
. EXPAN: EXPANSION INDEX GEOTECHNICAL % GEOLOGIC % ENVIRONMENTAL
Bulk Sample . T Groundwater CHEM: CHEMICAL TESTS ' :




GEOTECHNICAL BORING LOG

PROJECT NAME TMC 7 W.0. NO. 6457
DRILLING COMPANY__ Choice - DATE STARTED: 7-26-11 BORING NO.__B-1
TYPE.OF DRILL RIG___Auto Hammer LOGGED BY RA : SHEET 2 OF _2
DRILLING METHOD _ Hollow Stem HAMMER WEIGHT (L.BS) 140 - GROUND ELEVATION {FT)
DIAMETER OF HOLE _ 8. DROP (IN) 30 GW ELEVATION o
BORING LOCATION; ; '
- . gl | e
1Elu, |2 | - . Bolg | &
= | gy | £z GEOTECHNICAL DESCRIPTION BE| 5| &
MRS | | 251 §°| £
, _ i a (=)
Z 14/28 @ 30", Medium brown, very fine to coarse SAND with gravel, slighity 53 [111.8
. moist, dense
357 % 1117 @ 35', Medium brown, slightly silty, very fine to coarse SAND to brown, | 3.3 | 103.6
- sandy SILT (in tip), slightly moist, dense
40- % 18/33 @ 40', Orange-brown, fine to coarse SAND with gravel, slightly moist, 6.5 |110.3
- dense ' ‘ :
i TD. @ 40'
No groundwater
45+
50
55

' LEGEND SIEVE: GRAIN SIZE ANALYSIS - .
Standard MAX:  MAXIMUM DRY DENSITY PLATE A-2
Penetration Test - DS: DIRECT SHEAR '
California Ring =5 Shelby Tube CONS: CONSOLIDATION -

Rock Core Ay Water Seopage | HYDR: HYDROMETER ANALYSIS GeoSoils Consultants, Inc.
EXPAN: EXPANSION INDEX GEOTECHNICAL # GEOLOGIC » ENVIRONMENTAL
Butk Sample ¥ Groundwater CHEM: CHEMICAL TESTS :




PROJECT NAME
DRILLING COMPANY
TYPE.OF DRILL RIG___Auto Hammer _

GEOTECHNICAL BORING LOG

TMC

W.O. NO. 6457 -

Choice

DATE STARTED; 7-26-11

BORING NO,___B-2

LOGGED BY RA

SHEET 1_ OF _2_

e

——

DRILLING METHOD___ Hollow Stem HAMMER WEIGHT (LBS) 140 GROUND ELEVATION (FT)
DIAMETER OF HOLE _ 8 DROP {IN)___ 30 GW ELEVATION -
BORIN ATION:
- 9 pid
Elu |3 2 E 7
x| af | Bz GEOTECHNICAL DESCRIPTION Ef | Be| &
a IF | Heo 0 2] 2 & &
Al e | ® =0 | & =
. Ol o o
0-32.5' ALLUVIUM
- % 47 @ 2.5', Brown, sandy SILT, moist, moderately stiff 9.4 {105.3
5_
i Z 5/5 @ 7.5', Brown, silty, very fine to fine SAND, moist, moderately dense 6.4 |103.6
10
5/9 @ 12.5', Orange-brown, sth, very fineto fine SAND, moist, moderately 8.5 |102.9
dense
15
. % 8/12 @ 17.5', Orange-brown, slightly silty, very fine to fine SAND moist, 16.0 | 98.5
dense
20+
i % 7116 @ 22.5', Orange-brown, sandy SILT, moist, stiff | 214 | 93.5
251
- % 16/26 @ 27.5', Brown, silty, very fine to fine SAND to brown, very silty, very 14.9 | 102.2
fine SAND mo:st dense
LEGEND SIEVE: GRAIN SIZE ANALYSIS - R
Standard MAX:  MAXIMUM DRY DENSITY PLATE A3
Penetration Test - DS: DIRECT SHEAR
California Ring (22 Shelby Tube CONS: CONSOLIDATION . :
Rotk Core A Water Seepage | HYDR: HYDROMETER ANALYSIS GeoSoils Consultants, Inc.
EXPAN: EXPANSION INDEX GEOTECHNICAL * GEOLOGIC * ENVIRONMENTAL
Bulk Sample T Groundwater CHEM: CHEMICAL TESTS




PROJECT NAME TMC

GEOTECHNICAL BORING LOG

DRILLING COMPANY___Choice

DATE STARTED: 7-26-11

TYPE.OF DRILL RIG___ Auto Hammer

LOGGED BY RA

W.0. NO. 6457

BORING NO,__B-2
SHEET _2_ OF _2_

DRILLING METHOD__ " Hollow Stem HAMNMER WEIGHT (LBS) 140 GROUND ELEVATION (FT)
DIAMETER OF HOLE 8 DROP (IN} 30 GW ELEVATION:
BORING LOCATION: ' _
= WwE|lE | B
Elu, |2 - 552 | B
z| gy | £z GEOTECHNICAL DESCRIPTION o8| @g| &
G| ZF [2e 0% | z2| E
o ‘ o & o
J % 15/29 @ 32.5', Brown, slightly silty, very fine to fine SAND to brown, very silty, | 5.0 | 105.5
very fine SAND, moist, dense
T.D. @ 32.5
35 No groundwater
40+
45+
50
554
LEGEND SIEVE: GRAIN SIZE ANALYSIS -
BB Standard — MAX:  MAXIMUM DRY DENSITY PLATE A4
. Penetration Test - DS: DIRECT SHEAR
California Ring =5 Shelby Tube CONS: CONSOLIDATION . .
Rock Core AJ Water Seepage | HYDR: HYDROMETER ANALYSIS GeoSoils Consultants, Inc.
. Y G dwate EXPAN: EXPANSION INDEX GEOTECHNICAL % GEOLOGIC * ENVIRONMENTAL
Bulk Sample ¥ (Groundwater CHEM: CHEMICAL TESTS




GEOTECHNICAL BORING LOG
PROJECT NAME___ TMC _ W.0.NO.___ 6457
DRILLING COMPANY ___ Choice DATE STARTER; 7-26-11 BORING NO,__B-3
TYPE-OF DRILL RIG___ Auto Hammer LOGGED BY RA SHEET 1 OF _2
DRILLING METHOD __Hollow Stem HAMMER WEIGHT (LBS) GROUND ELEVATION (FT)
DIAMETER OF HOLE 8 DROP (IN) 30 GW ELEVATION -
‘ BORING | OCATION: :
= Lz | 2
Sy, |2 Ze g |
| BE |2 GEOTECHNICAL DESCRIPTION Fi| fg| o
a | I | He . o2 &l 4
Wl e |m =0 | % i
e , O n (o]
0-30', ALLUVIUM
5 % 5/5 @ 5', Light brown, very silty, very fine to fine SAND, dry, moderately 10.5 1 104.4
- dense to brown, slighity clayey SILT
101 % 5/5 @ 10", Medium brown, sandy SILT, slightly moist, moderately stiff 45 |101.8
151 . % 5/8 @ 15', Brown, sandy SILT, moist, moderately stiff 13.9 | 104.9
20- % 8/17 @ 20', Medium brown, sl|ghtly silty, very fine to fine SAND, slightly 6.3 | 105.2
. moist, dense
257 % 17/23 | @ 25', Medium brown, very fine to fine SAND, slightly moist, dense 5.7 {108.0
LEGEND .SlEVE: GRAIN SIZE ANALYSIS - ]
Bg Standard —— MAX:  MAXIMUM DRY DENSITY PLATE A-5
Penstration Test DS: DIRECT SHEAR - '
4 California Rin =5 Shelby Tube CONS: CONSOLIDATION .
o 18 G Water Seapage | HYDR nvoromerer vaLvss | _GeoSoils. Consultants, Inc.
oc re v EXPAN: EXPANSION INDEX GEOTECHNICAL * GEDLOGIC % ENVIRONMENTAL
M 5uik sample X Groundwater CHEM: _CHEMICAL TESTS




GEOTECHNICAL BORING LOG

PROJECT NAME____TMC W.0. NO. 6457

DRILLING COMPANY ___ Choice DATE STARTED: 7-26-11 - BORING NO.__B-3
TYPE.OF DRILL RIG___Auto Hammetr LOGGED BY RA SHEET 2 OF 2
DRILLING METHOD __Hollow Stem HAMMER WEIGHT (LBS) 140 GROUND ELEVATION (FT)
DIAMETER OF HOLE 8 DROP {IN) 30 GW ELEVATION
BORING LOCATION: _
=] g o
T | B | 2z GEOTECHNICAL DESCRIPTION bl | Ug| o
TREEE 28| z°| E
a , o B 5
Z 17/29 @ 30', Medium brown, very fine to coarse SAND with gravel, slightly 6.4 |109.0
T moist, dense - : '
. T.D. @ 30'
No groundwater
35-
40
45
50
55-
LEGEND SIEVE: GRAIN SIZE ANALYSIS A
Standard MAX:  MAXIMUM DRY DENSITY PLATE A6
Penetration Test -~ ___ Ds: DIRECT SHEAR :
California Ri =5 Shelby Tube CONS: CONSOLIDATION .
Ra I : g“a " Ay WaetérySeepage bR HvoromeTER anaLYsis | GeoSoils Consultants, Inc.
oc ore EXPAN: EXPANSION INDEX GEOTECHNICAL * GEOLOGIC * ENVIRONMENTAL
Bulk Sample T Groundwater CHEM: CHEMICAL TESTS




PROJECT NAME
DRILLING COMPANY___ Choice
TYPE.OF DRILL RIG___Auto Hammer LOGGED BY RA

__TMC

GEOTECHNICAL BORING LOG

DATE STARTED: 7-26-11

W.0. NO.

6457

BORING NO.__B-4

SHEET 1 OF _2_

—

DRILLING METHOD __Hollow Stem HAMMER WEIGHT (LBS) 140 . GROUND ELEVATION (FT) "
DIAMETER OF HOLE 8 DROP (IN) 30 GW ELEVATION T
BORING LOCATION: : ' :
. ey W
E|lu |a g% El g
| 88| Bz GEOTECHNICAL DESCRIPTION BE| ds] e
G| 3F | ae | 28| 2°| E
| o o
0-50', ALEUVIUM
- % 5/9 @ 2.5', Medium brown, silty, very fine to fine SAND, slighty moist, 46 |103.5
moderately dense
57 % 5/7 @ 5', Brown, clayey SILT, moist, moderately stiff 75 | 974
| % 4/8 . @ 7.5-12.5', Brown, slighlty sandy SILT, moist, moderately stiff 10.6 | 99.8
_ % 6/12 22.5 | 98.7
157 % 6/9 @ 15', Brown, silty CLAY, very moist, moderately stiff 17.4 | 90.3
. % 8/13 @ 17.5', Orange-brown, sandy SILT, moist, stiff 12.9 | 97.7
7 8/11 @ 20, Brown, silty CLAY, very moist, moderately stiff 17.6 | 95.9
2/2/3 @ 22.5', Brown, sandy SILT, moist, moderately stiff 145 | -——
8/13 @ 25-27.5', Brown, clayey SILT, moist, moderately stiff 17.1 {1 107.3
2/3/3 15.1 | =
LEGEND SIEVE: GRAIN SIZE ANALYSIS . .
Bg Standard MAX:  MAXIMUM DRY DENSITY PLATE A-7
- Penetration Test . .. Ds: DIRECT SHEAR
California Ring Shelby Tube CONS: CONSOLIDATION - . . .
Rock Core A/ Water Seepage | HYDR: HYDROMETER ANALYSIS GeoSoils Consultants, Inc.
. Y G dwater EXPAN; EXPANSION INDEX GEOTECHNICAL * GEOLOGIC * ENVIRONMENTAL
Bulk Sample T roundwa CHEM: CHEMICAL TESTS -




GEOTECHNICAL BORING LOG

PROJECT NAME____TMC . W.0. NO,___ 8457
DRILLING COMPANY____Choice ' DATE STARTED: 7-26-11 'BORING NO B-4 _
TYPE-OF DRILL RIG__ Auto Hammer __ LOGGED BY RA SHEET 2_ OF _2_ _
DRILLING METHOD __Hollow Stem HAMMER WEIGHT (L.BS) 140 GROUND ELEVATION (FT)
DIAMETER OFHOLE 8 DROP (IN) 30 GW ELEVATION -
ORING LOCATION: .
- : T ‘ 0
Elu, |z - | 815 | &
E|EE |22 GEOTECHNICAL DESCRIPTION EG | G| w
o | <f | 3@ o g a| uw
8| @ L : 29| & =
o . : . [=] (o]
% 9/17 @ 30', Brown, clayey SILT to orange-brown, siity, very fine to fine 9.8 [115.9
. SAND, moist, stiff
. 2/3/5 @ 32.5', Orange-brown, slightly sandy SILT, moist, stiff 122 | —
351 % 12/13 @ 35', Medium brown, silty, very fine SAND, moist, dense 7.0 | 93.2
4 4/5/8 @ 37.5', Brown, silty CLAY to clayey SILT, moist, stiff 36.8 | -
40- % 9/19 @ 40', Brown, clayey SILT, moist, stiff 16.7 | 104.1
J 7/9/15 @ 42.5-45', Brown, sandy SILT with clay, moist, stiff 136 | —-
45- % /17 10.9 | 102.0 .
4 B2 81114 @ 47.5-50', Brown, clayey SILT, moist, stiff 242 | —--
50 % 8/22 T.D. @ 50 25.6 | 106.3
- No groundwater
55-
o II_EGVEND SIEVE: GRAIN SIZE ANALYSIS . .
By Standard o MAX:  MAXIMUM DRY DENSITY PLATE A8
7 Penetration Test - DS: DIRECT SHEAR -
California Ring =2 Shelby Tube CONS: CONSOLIDATION . .
Rock Core A Water Seepage | HYDR: HYDROMETER ANALYSIS GeoSoils Consultants, Inc.
EXPAN: EXPANSION INDEX GEOTECHNICAL * GEQLOGIC » ENVIRONMENTAL
M - Buik Sample T Groundwater | cHeM: cHEMICAL TESTS




GEOTECHNICAL BORING LOG

PROJECT NAME____TMC _ _ W.O. NO. 6457
DRILLING COMPANY___Choice DATE STARTED: 7-27-11 BORING NO.__B-5
TYPE.OF DRILL RIG___ Auto Hammer LOGGEDBY  RA SHEET 1 OF _2_
DRILLING METHOD __Hollow Stem HAMMER WEIGHT (LBS) 140 - GROUND ELEVATION (FT)
DIAMETER OF HOLE 8 DROP {IN) 30 ' GW ELEVATION -
BORING LOCATION: ] :
c WElE | 8
=l W 2 g = 2 =
| Bf |5z GEOTECHNICAL DESCRIPTION Bi | Bg| o
G| %F & oz | 8| &
(=} Ol a 6
0-15%. FILL
10114 @ 5', Orange-brown, slightly sandy, clayey SILT, moist, stiff 23.0 | 106.3
11/16 @ 10", Orange-brown to dark brown, sity, very fine to medium SAND 10.0 1 119.9
with gravel moist, dense
@ 12.5', Dark gray-black, silty, very fine to medium SAND with gravel
12112 (strong petroleum odor), moist, dense 12.0 | 121.9
11/11 15.51", ALLUVIUM (Qal) ‘ : 8.7 |126.1
@ 15', Brown, silty, very fine to fine SAND, m0|st dense
6/7 @ 17.5', Brown, sandy, silty CLAY, molist, stiff 74 |116.0
6/13 @ 20-25', Orangé-brown, slightly silty, very fine to coarse SAND with 5.8 |119.2
gravel, slightly moist, dense
8/13 5.9 |118.0
3313 64 | - ,
o/14 @ 27 5', Orange-brown, silty, very fine to medlum SAND with gravel, 66 |113.5
moist, dense _ '
LEGEND . SIEVE: GRAIN SIZE ANALYSIS o - .
By Standard — MAX:  MAXIMUM DRY DENSITY PLATE A-9
- Penetration Test —r : Ds: DIRECT SHEAR :
CaliforniaRing B4 ShelbyTube | CONS: CONSOLIDATION . |
Rock Core AJ Water Seepage | HYDR: HYDROMETER ANALYSIS GeoSoils _COI'ISU“_&I‘I'I‘.S, Inc.
. Yy o dwate: EXPAN: EXPANSION INDEX GEOTECHNICAL * GEOLOGIC % ENVIRONMENTAL
Bulk Sample = \sroundwaier CHEM: CHEMICAL TESTS _




GEOTECHNICAL BORING LOG
PROJECT NANME TMC

~ W.O. NO. 6457

DRILLING COMPANY__ Choice DATE STARTED: 7-27-11 BORING NO.___B-5
TYPE.OF DRILL RIG___Auto Hammer LOGGED BY RA _ SHEET 2_ OF _2_
DRILLING METHOD _ Hollow Stem . HAMMER WEIGHT (L.BS) 140 GROUND ELEVATION (FT)
DIAMETER OF HOLE 8 DROP(IN)_ 30 GW ELEVATION
BORING LOCATION: .
3 . 9\ E | &
= w |8 S 5| 2 =
T | EE | E2 GEOTECHNICAL DESCRIPTION BI | Ue| o
= (o] = 0o
B | <F | ge ' oz | 2| Y
a =9 | x =
. Olao | ©
2/3/13 @ 30', Orange-brown, silty, very fine to fine SAND, moist, dense 91 | -
_ % 7/13 @ 32.5', Brown, silty, very fine to coarse SAND, moist, dense 7.2 1245
351 @ 3/4/5 | @ 35-42.5', Brown, silty, very fine to coarse SAND with gravel, moist, 76 | —
- dense -
N % 18/33 79 (1285
401 o011 6.0 | -~
i % 18/40 7.0 |126.2
457 R 7/10/10 @ 45', Orange-brown, slightly silty, very fine to coarse SAND with 58 | -
- gravel, slightly moist, dense
4 Z 18/34 @ 47.5-51', Brown, silty, very fine to coarse SAND with gravel, moist, 7.4 |126.3
dense
50+ 10/9/9 10.1 | -
T.D. @ 51'
. No groundwater
] Refusal @ 51'
55+
_ LEGEND SIEVE: GRAIN SIZE ANALYSIS = A
By Standard MAX:  MAXIMUM DRY DENSITY P.L‘ATE A-10
- Penetration Test - _ Ds: DIRECT SHEAR
California Ring =2 Shelby Tube CONS: - CONSOLIDATION .
Rock Core Ay Water Seepage | HYDR: HYDROMETER ANALYSIS GeoSoils Consultants, Inc.
. Yy G dwate EXPAN: EXPANSION INDEX GEOTECHNICAL * GEOLOGIC » ENVIRONMENTAL
Bulk Sample T Groundwater CHEM: CHEMICAL TESTS :




GEOTECHNICAL BORING LOG

PROJECT NAME___ TMC W.0. NO. 6457
DRILLING COMPANY__ Choice _ DATE STARTED: 7-27-11 BORING NO..._B-6
TYPE-OF DRILL RIG___Auto Hammer ~ LOGGED BY RA SHEET 1 OF _1_
DRILLING METHOD___ Holiow Stem HAMMER WEIGHT (LBS) 140 GROUND ELEVATION (FT)
DIAMETER OFHOLE 8 DROP (IN) 30 ) - GW ELEVATION_
__BORI ION: : ‘
-— 1L g . E E
IERE S| g | 8
z | gy |2z GEOTECHNICAL DESCRIPTION | dg| o
o < | Je oz a2 u
g 7] m . = 8 E I:E
a8 o
- 025 AC ’
- @ 0-4', orange-brown, gravelly, very fine to coarse SAND (fill)
i . 2.5-4' FILL
. 4-20', ALLUVIUM _
57 % 4/5 @ 5', Brown, slightly sandy, silty CLAY, moist, medium stiff 4.9 |100.7
10- % 719 @ 10', Orange-brown, slightly silty, very fine to coarse SAND with 1 6.8 |110.1
- gravel, slightly moist, dense ' A
157 % 79 @ 15', Orange-brown, silty, very fine to fine SAND to sandy SILT, - 4.6 {1027
~ moist, dense
20+ % 6/10 @ 20', Orange-brown, silty, very fine to fine SAND, moist, dense 8.3 | 89.0
i T.D. @20
No groundwater
254
LEGEND - - | SIEVE: GRAIN SIZE ANALYSIS , , R
By Standard MAX;  MAXIMUM DRY DENSITY . PLATE A-11
” Penetration Test DSs: DIRECT SHEAR
California Ring 2= Shelby Tube CONS: CONSOLIDATION - .
Rock Gore A Water Seepage | HYDR: HYDROMETER ANALYSIS GeoSoils Consultants, Inc.
Y G dwate EXFAN: EXPANSION INDEX _ GEOTECKNICAL * GEOLOGIC % ENVIRONMENTAL
M Buk Sample = Grounawater CHEM: CHEMICAL TESTS -
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APPENDIX B

LABORATORY TESTING PROCEDURES AND RESULTS

Moisture-Density

The field moisture content and dry unit weights were determined for each undisturbed ring
sample obtained from our subsurface exploration. Once the dry unit weights had been
detefmined, in-place densities of underlying soil profile were estimated. In those cases
where ring samples were obtained, the moisture content and dry unit weights of selected
samples are presented on the enclosed Boring Logs (Plates A-1 thrpugh A-11).

Consolidation Tests

Six (6) consolidation tests were performed on selected ring samples. The samples were
inundated at an approximate load of one ton per square foot to monitor the
hydroconsolidation. Loads were applied to the samples in several increments in geometric
progression and resulting deformations were recorded at selected time intervals. Results of
the consolidation tests are presented on Plates C-1 through C-6.

Direct Shear Tests

Two shear test were performed in a strain-control type Direct Shear Machine. Thé samples
were sheared under varying confining loads in order to determir_ie the Coulomb shear
strength parameters: cohesion (c}, and angle of internal friction (¢) for peak and residual
strength conditions. Samples that were tested in order to obtain shear strengths for
compactedfill parameters were remodeled to 90 percent of maximum. Al samples were
tested in an artificially-saturated condition. " The results are plotted and a linear
approximation is drawn of the failure curve. Results are shown on the Shear Test Diagram
included with this appendix, as Plates SH-1 and SH-2.

MDN 13525A .
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Appendix B

Compaction Tests

Compaction tests were performed to determine to moisture density relationships of the
typical soils encountered on the site. The laboratory standard used was in accordance with
ASTM Test Designation D-1557-09. A summary of the compaction test results is shown in

the following Table:

+ COMPACTION TEST RESULTS =

{ Sam plé Depth
B-3 @ 0-% Orange-brown, silty, very fine o fine SAND

Grain-Size Analysis

'Washe.d-sieve analyses of selected representative samples were performed for grain-size
‘determination in accordance with California Test 202. A graphical grain size distribution
curve is shown on Plates G-1 through G-3.

MDN 13525A .
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ween (3e@0So0ils Consultants, Inc.

Date‘of Test: 1/08 Geotechnical Engineering * Engineering Geology

Sample: B-1 @0 - 5.0/

PLATE SH-1

Shear Test Diagram
Peak
C{psf): 160 Phi (degrees): 36.0
R_eshear
C{psf): 100 Phi (degrees): 31.5
3.00
2.50
2.00 .
g LJ
£
B i
g 411
am 1.50 . . —E
7
£ - =
o P
G e 3 A
1.00 PAEN
R ] L'/ f,."
A LA
0| &y
A AT
. 7
0.50 Al
e
-".’/‘
Ll
,-rjf,ﬁ’
0.00 -
0.00 0.50 1.00 1.50 2.00 2,50 3.00
' ’ Normal Pressure {(ksf}
Direct Shear, Peak / Reshear Speed: .005 in./min.
@ Peak Values O Reshear Valuas|

Sample Remolded to 80% Relative Density, saturated.
Remolded Dry Density = 97.1 PCF

Orange-brown, sllty, fine SAND.
MAX: 105.56 PCF: 16.0%

15,7% Saturated Moisture Content
6457.2
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w« (3eoSoils Consultants, Inc

PLATE SH-2

|
t 8/11 . . . . -
Pate of Tes Geotechnical Engineering * Engineering Geology
Sample: B-1 @ 10.0°
Shear Test Diagram
Peak
C(psf): 100 Phi (degrees): 30.0
Reshear
C(psf): 100 Phi (degrees): 30.0
3.00
2.50
2.00
Py
i
=
£
' B
E L
Jy - |
= 1.60 ,
-E’ “;‘,"J'f
g P
» L~
. ,e“‘“
1.00 . ,-*k:
Ly ."” !
'w"'#)‘
—
P,«?
0.50 S
. Pl
w
il
[
0.00
0.00 0.50 1.00 1.50 2.00 2,50 3.00
Normal Pressure (ksf)
Direct Shear, Peak / Reshear Speed: .001 in./min.
® Peak Values © Reshear Values|

Undisturbed Natural Shear-Saturated
Brown, silty CLAY.

21.8% Saturated Moisture Content

6457 .1
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"HOR | €& SCHIFF
‘ ‘ ) A www.hdrinc.com
: Corrosion Controf and Condition Assessmenf (C3A) Department

Table 1 - Laboratory Tests on Soil Samples

" GeoSoils Consultants, Inc.

™C ,
Your #6457, HDR\Schiff #11-0754LAB
1-Aug-11
Sample ID B-3
@ 0-5'
B A T o R R e R T S
Resistivity Units
as-received ohm-cm’ 92,000
minimum ohm-cm 5,520
pH 8.0
Electrical )
Conductivity mS/cm 0.08
Chemical Analyses
: Cations _
calcium Ca®  mgkg 65
magnesium  Mg®* mg/kg 10
sodium Na" mg/kg 14
potassium K"  mgkg 29
Anions
carbonate  CO,” mg/kg ND
bicarbonate HCO,'" mg/kg 192
fluoride  F"  mghkg 3.5
chioride Ccl¥  mgke 3.2
- sulfate S0, ‘mg/kg 13
phosphate  PO,* mg/kg 52
Other Tests ' . .
ammonium NH,"* mg/kg ND
nitrate NO," mg/kg 11
sulfide s gual na

s Redoxm%%:ﬁ%%% 25 *?ﬁ‘“%%ﬂgﬁ&éz A e
Minimum resistivity per CTM 643, Chlorides per CTM 422, Sulfates per CTM 417
Electrical conductivity in millisiemens/cm and chermical analysis were made on a 1:5 soil-to-water extract.
mg/kg = milligrams per kilogram (parts per million) of dry soil.

Redox = oxidation-reduction poten‘ual in millivolts
ND = not detected
na = not analyzed

R

A

431 West Baseline Road - Clcremc_mt, CA 91711 .
Phone: 909,626.0947 - Fax: $09.426.3316 : Page 1 of !



R | & SCHIFF

‘www.hdfinc.com
Corros:on Confrol and Condition Assessment (C3A} Department

Table 1 - Laboratory Tests on Soil Samples

GeoSoils Consultants, Inc,
T™C
Your #6457, HDR|Schiff #11-0771LAB
3-Aug-11

Sample ID

Resistivity DUnits
as-received ohm-cm 12,400
.minimum ohm-cm. 2,240
pH 8.0
Electrical
Conductivity mS/cm _ 0.13
Chemical Analyses
Cations ‘
calciuri Ca®*  mgkg 44
magnesium Mg”* mg/kg 17
sodium Na* mgkg 86
potassium . K mg/kg 11
Anions
carbonate Ccos” mg/kg ND
bicarbonate HCO," mgkg - 232
fluoride F"  mgkg 3.8
chloridee  CI"  mgkg 11
sulfate SO.” mp/kg 69
phosphate  PO,” mg/kg 8.8
Other Tests
ammonium NH4l+ mg/kg ND
nitrate NO," mg/kg 36
sulfide s qual na
Redox mV ' na

o e G e S P S A B S e ) o 5 A
Minimum resistivity per CTM 643, Chlondes per CTM 422 Sulfates pcr CTM 4 17
‘Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract,
mg/kg = milligrams per kilogram (parts per million) of dry soil.
Redox = oxidation-reduction potential in millivolts
ND = not detected
. ha = not analyzed 3

431 West Baseline Road - Claremont, CA 91711
Phone: 909.626.0947 - Fax: 909.626.3316 Page 1 of 1
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APPENDIX C

ENGINEERING ANALYSES

Introduction

XSTABL is a fully integrated slope stability analysis program. It permits the Engineer

" to develop the slope geometry interactively and perform the slope analysis from

within a single program. The slope analy-sis portion of XSTABL uses a modified
version of the popular STABL program, originally developed at Purdue University.

XSTABL performs a two dimensional limit equilibrium ahalysis to compute the
factor-of-safety for a layered slope using the modified Bishop or Janbu methods.
The program can be used to search for the most critical surface or the factor-of-
safety may be determined for specific surfaces. XSTABL, Version 5.20 is
programmed to handle: |

heterogenous soil systems;'

anisotropic soil strength properties-;
reinforced slopes;

non-linear Mohr-Coulomb strength envelope;

S N

pore water pressures for effective stress analysis using:

a) Phreatic and piezometric surfaces
b) pore pressure grid
- ¢) R, factor S
d} constant pore water pressure
pseudo-static earthquake loading;
surcharge boundary loads; _
automatic generation and analysis of an uniimited number of circular, non-
circular and block-shaped failure surfaces; |
9. analysis of right-facing slopes;
10.  both Sl and Imperial units.

MDN 13525A .
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‘Appendix C
2.0 General Information

If the reviewer wishes to obtain more information concerning slope stability analysis,
the following publications may be consulted:

1. The Stability of Slopes, by E.N. Bromhead, Surrey University Press,
Chapman and Hall, NY, 374 pages, ISBN 0412 01061 5 (1985).

2. Rock Slope Engineering, by E. Hoek and J.W. Bray, Inst. of Mining- and
Metrallurgy, London, England, Third Edition, 358 pages, ISBN 0900488 573
(1981).

3. Landslides: Analysis and Control, by R.L. Schuster and R.J. Krizek (editors),
Special Report 176, Transportation Research Board, National Academy of
Sciences, 234 pages, ISBN 0 309 02804 3 (1978).

3.0 XSTABL Features

The present version of XSTABL contains the following features:

1. Allows the user to calculate factors-of-safety for static stability and dynamic
stability situations. '

2. Allows user to analyze stability situations for different failure modes.

3. Allows user to edit input for 'slope geométry and calculéte corresponding
factor-of-safety.

4, Allows user to readily review on-screen the input slope geometry.

5. Allows user to automatically generate and analyze an unlimited number of
circular, non-circular and block-shaped failure surfaces (i.e., bedding plane,
slide plane, etc.).

MDN 13525A ,
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4.0 input Data

5.0

6.0

Page 3
September 13, 2011
W.0. 6457

(Revised' February 2, 2012)

Input data includes the following items:

A e

Unit weight, cohesion, friction angle of bedrock material, alluvium and fill.

Slope geometry, surcharge boundary loads and water surface elevations.

Water level conditions for full basin and rapid draw down conditions.

Pseudo-static earthquake loading.

Output Information

Output information includes:

1.
2,
3.

All input data.

Factors-of-safety for the ten most critical surfaces.

High quality plots can be generated. The plots include the slope geometry,

the critical surfaces and

Stability Analysis

the factor-of-safety.

GeoSoils Consultants, Inc. has performed slope stability analyses for the proposed

development as depicted on the following Geologic-Sections:

Geologic Cross-Section A-A’
Geologic Cross Section A-A’
Geologic Cross Section A-A’

Geologic Cross Section B-B'

: Mode 1 — Circular Failure Analysis

: Mode 2. - Circular Failure Analysis, Water in Basin

: Mode 3 - Circular Failure Analysis, Rapid Drawdown

, Mode 1- Circular Failure Analysis

MDN 13625A ,
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W.O. 6457

{Revised February 2, 2012)

Soil Parameters: Soil properties used in our slope stability analyses, which include

cohesion, friction angle, and unit weight, are shown on Table C-1.

9
Alluvium (Qal) 30 100 30 130
Certified Artificial Fill (Caf) 3156 160 36 137.7
Older Alluvium (Qog, obtained from Seismic B
Hazard Report by California Geological 300 31 300 31 130
Survey, Newhall Quadrangle)

Results: The results of the analyses are presented in Table C-2. Detailed outputs of

"the results of our analyses are in-cluded at the end of this appendix.

. TABLE C-2:,
SULTS DF AN
AAL 1 Circular Failure Analysis 1.90 1.80
, Circular Failure Analysis, Water in
A-A 2 Basin 182 | -
. Circular Failure Analysis, Rapid
A-A s Drawdown 1.82 -
B-B' -1 Circular Failure Analysis 1.76 1.27

MDN 13525A »
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XSTABL File: ASTATI 9-06-** 14:31

kkkk kI k ko hkhhkhbd Ak dhkdhkhxhhkhhkhkhhhhhdihhd

XSTABL

Slope Stability Analysis
using the
Method of Slices

=

*

*

*

*

*
Copyright (€) 1992 A 96 *
Interactive Software Designs; Inc.  *
*

*

*

*

*

*

Moscow, ID 83843, U.S.A.

All Rights Reserved

I T * %

Ver. 5.200 96 A 1288

kkkkkk Rk khk kb h Ak hhhkhkhkkkdhhrhkhdkhkkrhhkhkhkkd

Problem Description : 6457, Section A, Static, No Water

3 SURFACE boundary segments

Segment x-left y~-left x-right y-right Soil Unit
No. (£t) (ft) (ft) (ft) Below Segment
1 30.0 70.0 70.0 70.0 1
2 70.0 70.0 98.5 85.0 1
3 98.5 85.0 143.5 85.0 1

2 SUBSURFACE boundary segments

Segment x-left y-left x~right y-right S0il Unit

No. (ft) (ft) (ft) (£t) Below Segment
1 30.0 63.0 121.0 61.0 2
2 121.0 61.0 143.5 85.0 2

2 Soil unit{s) specified

Soil Unit Weight Cohesion Friction Pore Pressure Water
Unit Molst Sat. Intercept Angle Parameter Constant Surface
No. (pcf) (pct) {psf) {deg) Ru (psf} No.



o

1 137.7 137.7 100.0 . 31.50 .000
2 130.0 130.0 . 100.0 -30.00 .000 .0

A ctitical failure surface searching method, using a random
technigue for generating CIRCULAR surfaces has been specified.

900 trial surfaces will be generated and analyzed.

30 Surfaces initiate from each of 30 points equally spaced

along the ground surface between x = . 60.0 ft
and x = 75.0 .ft

Each surface terminates between X = 95.0 ft
: and X = 106.0 ft

Unless further limitations were imposed, the minimum elevation
at which a surface extends is y = .0 ft

* % % % % DEFAULT SEGMENT LENGTH SELECTED BY XSTABL * * * * *

2.0 ft line segments define each trial failure surface.

The first segment of each failure surface will be inclined
within the angular range defined by

-45.0 degreés
{(slope angle - 5.0) degrees

Lower angular limit
Upper angular limit

Factors of safety have been calculated by the

* ok ok ok SIMPLIFTED BISHOP METHOD * ok ok k%

The most critical circular failure surface
is specified by 20 coordinate points

o



S Ty

Point

W-JRH & WP

*x%*  Simplified BISHOP FOS

X—-surf
(ft)

69.31
71.30
73.29
75.29
77.29
79.27
81.23
83.16
85.05
86.89
88.68
80.41
9z2.08
893.67
95.18
96.60
87.83
'899.16
100.28
100.79

y+surf

(ft)

70.00
69.77
69.67
69.609
69.84
70.12
70.53
71.06
71.71
72.48
73.37
74.37
75.48
76.69
78.01

- 79.42

80.91
B2.49
84.14
85.00

1.904

* %k k ok

The following is a summary of the TEN most critical surfaces -

Problem Description :

FOS
{BISHOP)

.204
.905
.910
.912
.914
. 915
.918
.920

CWD IO WD W
(R el ol

=

Circle Center
x-coord y-coord
(ft)

(L

73

73.
74.
73.
74.
72.
67.
73.
4.
- 75,

t)

.91
97
86
29
79
35
94
87
31
61

ok k%

100.
104.

99,
100.
103.
103,
.22
105,
102,
100.

118

END OF FILE

9l
41
77
68
00
54

13
58
09

Radius

(£t)

31.
34.
30.
31.
33.
33.
48,
34.
33.
30.

25
66
19
01
12
85
10
19
13
64

6457, Section A, Static, No Water

1nitial Terminal
x-coord
{ft)

69.
69.
69.
.79

68

70.
67.
0.
71.
.28

68

69.

L

31
83
83

34
76
34
90

83

x-coord
{£L)

100,
102,
101.
100.
102.
100.
102.
101.
102.
i02.

79
68
17
02
57
71
71
50
38
21

Resisting
" Moment
(ft-1b)

.612E+05
.591E+05
. 739E+05
 283E+05
.337E405
.75TE+05
. 991E+05
.231E+05
.620E+05
.313E+05

D1 O s O S O o> B O B

3%
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XSTABL File: ASEISL 8-06~-** 14:33

ok k ok Ehkkkk ok k ko kk ks ko Fdhk ok wkwk ke kkkkkkkkkk
XSTABL

Slope Stability Analysis

using the
Method of Slices

Moscow, ID 83843, U.S.A.
All Rights Reserved

Ver. 5.200 96 A 1288

hkhdhkhkhkhkhkdhhhhhkhohhhhhdkddrddhkdkhhdhdrdkhhr

* %
* *
* *
* *
* ®
* . *
* Copyright (C) 1992 A 96 *
* Interactive Software Designs, Inc. *
&+ *
* *
* *
* *
* *
-* *

Problem Description : 6457, Section A, Seismic, No Water

3 SURFACE boundary segments

Segment x-left y-left x-right y—right. Spil Unit
No. (ft)y (ft) (ft) (ft) Below Segment
1 30.0 70.0 70.0 70.0 1
2 70.0 70.0 98.5 85.0 1
3 1

98.5 . 85.0 143.5 85.0

2 SUBSURFACE boundary segments

Segment x-left y-left x-right y-right Soil Unit
No. (ft) (ft) {ft) (ft) Below Segment
1 30.0 63.0 121.0 61.0 2
2 121.0 61.0 143.5 85.0 2

2 Soil unit(s) specified
Soil Unit Weight Cohesion Friction Pore Pressure Water

Unit Moist Sat. Intercept Angle Parameter Constant Surface
No. (pcf) (pcf) (psf) {deqg) Ru (psf) No.



1 137.7 137.7 160.0 36.00 .000
2 130.0 130.0- 100.0° 30.00 .000 .0

o

A horizontal earthquake loading coefficient
of .150 has been assigned

A vertical earthquake loading coefficient
of .000 has been assigned

A critical failure surface searching method, using a random
technique for generating CIRCULAR surfaces has been specified.

900 trial surfaces will be generated and analyzed.

30:Surfaces initiate from each of 30 points equally spaced
along the ground surface between x = €0.0 ft
and x = 75.0 ft

Each surface terminates between X 95.0 ft
‘ and X = 106.0 ft

Unless further limitations were imposed, the minimum elevation
at which a surface extends is y = .0 ft

¥ % % & % DEFAULT SEGMENT LENGTH SELECTED BY XSTABL * * * * ¥

2.0 £t line segments define each trial failure surface.

The first segment of each failure surface will be inclined
within the angular range defined by :

Lower angular limit := -45.0 degrees
‘Upper angular limit := (slope angle - 5.0). degrees

Factors of safety have been calculated by the

ok ok ko SIMPLIFIED BISHOP METHOD L

=]



The most critical circular failure surface
is specified by 20 coordinate peoints

Point x-surf y-surf
No. (ft) (ft)
1 69.83 70.00
2 71.82 69.82
3 73.82 69.75
4 75.82 ' 69.80
5 77.81 69.97
6 79.79 70.24
7 81.75 70.64
8 83.69 - T1.14
9 85.59 © 71,76
10 .B7.45 72.48
11 89.27 73.31
12 91.04 74.25
13 82.75 75.28
14 894.40 76.42
15 95.98 77,64
16 o 97.49 78.96
17 98.92 80.35
18 100.27 81.83
19 101.52 83.39
20 102.68 85.00
*+%%* Gimplified BISHOP FOS = 1.800 *wxx

The following is a summary of the TEN most critical surfaces

Problem Description : 6457, Section A, Seismic, No Water

" FOS Circle Center Radius Initial Terminal Resisting
(BISHOP) =x-coord y-coord x-coord xX-coord Moment
(ft) - (ft) {ft) {(£t) (ft) (ft~1b}
1. 1.800 73.97 104.41 34.66 69.83 102.68 6.880E+05
2. 1.808 74,78 103.00 33.12 70.34. 102.57 6.562E+05
3. 1.818 74.86 99,77 30.19 69.83 101.17 5.B32E+05
4. 1.819 73.83 107.35 37.76 68.28 104.25 8.367E+05
5. 1.819 74.67 109.37 39.67 69.83 105.85 9.450E+05
6. 1.820 75.61 100.09 30.64 69.83 102.27 6.511E+05
7. 1.822 74.31 102.58 33.13 68.28 102.38 6.921E+05
8. 1.823 70.83 118.69 48.52 70.34 105.72 98.743E+05
9. 1.823 73.91 100.91 31.25 69.31 100.79 5.702E+05
10. 1 6.910E+05

.826 76.26 100.85 31.33 70.34 103.21

* % % END OF FILE * * *



091
i

1

(1224) SIXV—X
orlL 0zl - ool 08 09 0¥ 0z

| ] ] 1 ] ] | ] | I | I |

Y

728’1 = S04 dOHSIg WNWINIWN ‘s8dD4ins [DOLIID {sow 0|
18}DM “OlPIS Y Uolo9S ‘LGY 9

gevl

0
’ 0

- 0z

N

o7 >

| >

I %

P

—ty

<D

09 @

h
- 08
~ 00!

¥*-90—6 Zlvisy




XSTABL File: ASTAT2 9-06-—** 14:56

R L L T T T T T T LT
XSTABL

'Slope Stability Analysis

using the
Method of Slices

Moscow,. ID 83843, U.S.A.
All Rights Reserved

Ver. 5.200 96 A 1288

Kk khkhkhkhkhkkhkhhhhhkhhdhkddodhkndkkrdkhbhhhhhkk

% *
* *
* *
* *
* *
* *
* Copyright (C) 1992 A 96 *
*  Interactive Software Designs, Inc. *
* %
* *
*® *
* *
* *
¥* *

Problem Description : 6457, Section A, Static, Water

'3 SURFACE boundary segments

Segment x-left y-left x-right y—right Soil Unit
No. (£t) (ft) (ft) (ft) Below Segment
1 30.0 70.0  70.0 70.0 1
2 70.0 70.0 88.5 85.0 1
3 98.5 85.0 143.5 85.0 1

2 SUBSURFACE boundary segments

‘Segment x-left y-left x~right  y-right Spil Unit
No. (£t) (ft) (ft) (ft) Below Segment
1 30.0 63.0 121.0 61.0 2
2 121.0 61.0 143.5 85.0 2

2 Soil unit(s) specified

Soil Unit Weight Cohesion Friction Pore Pressuré © Water
Unit Moist Sat. Intercept Angle Parameter Constant Surface
No. (pecf)  (pcif) (psf) (degq) Ru {psf) No.



1. 137.7 143.7 . 100.0 31.50 .000
2 130.0 135.0 100.0 30.00 .000 .0

o

1 Water surface(s) have been specified

Unit weight of water = 62.40 (pcf)

Water Surface No. 1 specified by 2 coordinate points

EhkhkhkhkkkkdkhrrhoRrrrhdbdhk bbbk bbb hhkidk

PHREATIC SURFACE,
N s 2 L LRt AR R TR L T 2 2

Point #x-water y-water

No. (£t) (ft)
1 30.00 77.00
2 143.50 77.00

A critical failure surface searching method, using a random
technique for generating CIRCULAR surfaces has been specified.

800 trial surfaces will be generated and analyzed.

30 Surfaces initiate from each of 30 points equally spaced

along the ground surface between x = 60.0 ft
and x = 75.0 ft

Each surface terminates between ﬁ = 95.0 ft
and X = 106.0 ft

Unless further limitations were imposed, the minimum elevation
at which a surface extends is y = .0 ft

* % * % * DEFAULT SEGMENT LENGTH SELECTED BY XSTABL * * * * ¥

2.0 ft line segments define each trial failure surface.

The first segment of each failure surface will be inclined
within the angular range defined by



‘Lower angular limit := -45.0 degrees :
Upper angular limit {slope angle - 5.0} degrees

"Factors of safety have been calculated by the :

* ok ok % ok SIMPLIFIED BISHOP METHOD LA

The most critical circular failure surface
is specified by 20 coordinate points

Point x—-surf - y-surf
Yo. (£t) (£t)
1 65.83 70.00
2 71.82 69.82
3 -73.82 69.75
4 75.82 69.80
5 77.81 69.97
6 79,79 70.24
7 81.75 70.64
8 83.69 71.14
9 85.58 71.76
10 B7.45 72.48
11 89.27 73.31
12 91.04 74.25
13 92.75 75.28
14 94.40 - 76.42
15 95.98 77.64
16 97.49 78.96
17 ' 98.92 80.35
18 100.27 81.83
19 101.52 83.39
20 - 102.68 85.00
**%*%  Simplified BISHOP FOS = 1.822  x¥x*

(

The following is a summary of the TEN most critical surfaces
Problem Description : 6457, Section A, Static, Water

FOS Circle Center Radius Initial Terminal Resisting

(BISHOP) x-coord y-coord x-coord =x-coord Moment
(ft) (ft) (ft) (ft) (£t) (ft-1b)

1. 1.822 73.97 104.41 34.66 69.83 102.68 4.560E+05



oy
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.822
.823
.823
.831
.831
.834
.835
.837
.839

75.
74.
4.
6.
6.
6.

73
74

61
78
86
31
26.
41

.91
.31
75.

76

* % %

100.
103,

909.
100.
100.
100.
100.

102
97

09
00
11
33

41
91
.58
.18

95 -

30.64
33.12
30.19
30.37
31.33
31.11
31.25
33.13
27.93

END CF FILE

69.
70.
69.
70.
70.
69.
69,
68.
69.

*

83-

34
83
86
34
83
31
28
31

102.
.57

102

101.
.51
103.
103.
100.
102.
100.

102

27

17

21
42
79
38
89

S % R T

.261E+05
. 349E8+05
.B08E+05
.089E+05
.555E+05
. 7T69E+05
. T128E4+05
. 5448405
.TLTEAHQS
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XSTABL File: ASTAT3 8-06-** 15:22

kkkhkhkrkhkdhkhkhkArddhhhbhohhdhddhhhhhhkhhkrhhhddrd

XSTABL
Slope Stability Analysis

using the
Method of Slices

Interactive Software Designs, Inc.
Moscow, ID 83843, U.S.A.

All Rights Reserved

* ok o % o % F F A R % ok

Ver. 5.200 96 A 1288

kA AXR T A I A AT AT A A bk hkhkhkdhhkhkhhkdhdhdrhhs

*
*
*
*
*
*
Copyright (C) 1992 A 96 *
*
*
*
*
*
*
*

Problem Description : 6457, Section B, Static, Drawdown

4 SURFACE boundary segments

Segment x-left y-left x-right y-right Soil Unit
No. {ft) {ft) (ft) {(ft) Below Segment
1 30.0 70.0 70.0 70.0 1
2 70.0 70.0 83.0 77.0 1
3 83.0 77,0 98.5 85.0 1
4 98.5 85.0 143.5 85.0 1

2 SUBSURFACE boundary segments

Segment - x-left y-left x-right y—right‘ Soil Unit
No. - {ft) (ft) (ft) (£t) Below Segment
1 30.0 63.0 121.0 61.0 2

2 121.0 61.0 143.5 85.0 2

2 Soil unit(s) specified
Soil Unit Weight Cohesion Friction Pore Pressure Water

Unit Moist Sat. Intercept Angle Parameter Constant Surface
No. (pcf) (pecf) (psf) . (deg) Ru {psf) No. »



1 137.7 143.7 100.0 31.50 . 000
2 130.0 135.0 100.0 30.00 .000 .0

(]

1 Water surface(s} have been specified

Unit weight of water = 62.40 (pci)

Water Surface No. 1 specified by 4 coordinate peints

ok ko ok ke ook ook ok ok ok ook ot ok ok
PHREATIC SURFACE,

hhkhk kR krr Rk d b dhhkdkhhhdkhkdkdhdhkdkdkhkddddkk

Point x~water y-water

No. (£t) (ft)
1 30.00 70.00
2 70.00 70.00
3 83.00 77.00
4 143,50 77.00

A critical failure surface searching method, using a random
technique for generating CIRCULAR surfaces has been specified.

900 trial surfaces will be generated and analyzed.

30 Surfaces initiate from each of 30 points equally spaced

along the ground surface between x = - 60.0 ft
and x = 75.0 ft
Each surface terminates between X = 95.0 ft
and X = 110.0 ft

Unless further limitations were imposed, the minimum elevation
at which a surface extends is y = .0 ft

* % % % % DEFAULT SEGMENT LENGTH SELECTED BY XSTABL * * * * *

"2.0 ft line segments define each trial failure surface.



The first segment of each failure surface will be inclined
within the angular range defined by :

Lower angular limit := -45.0 degrees
Upper angular limit := (slope angle - 5.0) degrees

Factors of safety have been calculated by the :

* ok ok %k SIMPLIFIED BISHOP METHOD * ok ok k%

The most critical circular failure surface
is specified by 20 coordinate points

Point x—-surf ~  y-surf
No. {£t) (£ft)
1 6£8.79 70.00
2 70.77 69.71
3 72.77 69.56
4 74.77 £8.55
5 76.76 69.68
6 78.74 69.95
7 80.70 70.35
8 82.63 70.89
9 84.51 71.56
10 B6.35 72.37
11 88.12 73.29
12 89.82 74.34
13 81.45 75.50
14 92.%9 76.78
15 94.44 78.16
16 895.79 79.63
17 97.04 81.20
18 298.17 82.84
19 99.18 84.57
20 99.40 85.00°
*%%% Simplified BISHOP FOS5 = 1.515  #x*%

The following is a summary of the TEN most critical surfaces
Problem Description : 6457, Section A, Static, Drawdown
FOS Circle Center Radius Initial Terminal Resisting

(RISHOP} x-coord y-coord o x-coord x-coord Moment
(ft) (ft) (ft) (ft) (£t) (ft-1b)
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.515
.517
.521
.523
.523
.526
.530
.534
.538
.539

73.
73.
73.
75,
73,
74.
74.
76.
76.
3.

81
82
47
52
41
58
61
30
53
06

* k %

98.
101.

100
87

102

°8
104

END OF FILE

30

64
.81
.58
101.
.30
102.

97.

68

73
52

42
.83

28.
31.
30.
.52
.09
.65
33.
.53
29.
.26

28
32
32
28

35

76
o8
78

07

19

68.
69.
70.
68.
68.
69.
63.
68.
69.
68.

*

79
31
34
28
28
83
83
79
83
28

89.
101.

89.
101.
100.
102.
102.
101.
102.
102,

40
21
87
09
83
28
53
91
44
13

s W W W W W

.243E+05
.961E+05
.262E+05
. 884E+05
.801E+05
.375E+05
. 426E+05
.266E+05
.363E+05
.546E+05
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XSTABL File:

BSTAT 9-07-** 9:30

dokkkhkohk ko Rk ok Rk kR ok ok ko k ok kkok ek ko k ke kokok ok ok k ok kok ok ok
XSTABL

Slope Stability Analysis
using the
Method of Slices

*

*

®

*

*

®
Copyright (C) 1992 A 96 *
Interactive Software Designs, Inc. *
*

*

*

*

*

*

Moscow, ID 83843, U.S.A.

All Rights Reserved

* % % ok % F X ok % & % ¥ *

ver. 5.200 96 A 1288

khkkhkhkdhhkhthdhhhkbhhdhdhhhdhdrhhkrrrhorhbohkdhkddk

Problem Description : 6457, Section B, Static, Circular

8 SURFACE boundary segments

Segment x-left y-left x-right y-right
No. (£t) (ft) (ft) (ft)
1 45,0 117.0 110.0 117.0
2 110.0 117.0 130.0 125.0
3 130.0 125.0 122.0 160.0
4 192.0 160.0 241.0 182.0
5 241.0 182.0 272.0 192.0
6 272.0 192.0 285.0 1%4.0
7 285.0 194.0 293.0 184.0
8 293.0 194.0 305.0 192.0
2 SUBSURFACE boundary segments
Segment x-left y-left x-xright y-right
No. (ft) (£t} (ft) (£r)
1 45.0 97.0 80.0 108.0
2 80.0 108.0 110.0 117.0

2 So0il unit(s) specified

Soil Unit
Below Segment

Moo N R

Soil Unit
Below Segment

2
2



Soil Unit Weight Cohesion Friction Pore Pressure Water

Unit Moist Sat. Intercept Angle Parameter Constant Surface
No. (pcf) {pct) {psf) (deg) Ru (pstf) No.

1 130.0 130.0 100.0 30.00 .000 .0 0

2 130.0 130.0 300.0 31.00 .000 .0 0

A critical failure surface searching method, using a random
technique for generating CIRCULAR surfaces has been specified.

900 trial surfaces will be generated and analyzed.

30 Surfaces initiate from each of 30 points equally spaced

along the ground surface between x = 100.0 ft
and x = 125.0 ft
Each surface terminates between X = 240.0 ft
and X = 293.0 ft

Unless further limitations were imposed, the minimum elevation
at which a surface extends is y = .0 ft

# % % % % DEFAULT SEGMENT LENGTH SELECTED BY XSTABL * * * * *

8.0 ft line segments define each trial failure surface.

The first segment of each failure surface will be 1ncllned
within the angular range defined by \

Il

Lower angular limit
Upper angular limit

-45.0 degrees
{slope angle - 5.0) degrees

Factors of safety have been calculated by the

* ok ok ok ok SIMPLIFIED BISHOP METHOD ok ok ok ok

The most critical circular failure surface



is specified by 23 coordinate points

Point x-surf y-surf

No. (ft) (ft)
1 111.21 117.48
2 119.18 116,89
3 127.18 116.71
4 135.18 116.93
5 143.15 117.56
6 151.09 118.60
7 158.96 120.04
8 166.74 121.88
9 174.42 124.12

10 181.98 126.75
11 189,39 129.76
12 196.64 133.14
13 203.71 136.89
14 210.57 140.99
15 217.22 145.44
16 223,63 150.23
17 229.79 155.33
18 235.68 160.75
19 - 241.29 © 166.45
20 246,60 172,44
21 251.59 178.69
22 256.26 185.18
23 257.68 187.38
k%%  gimplified BISHOP FOS = 1,746 **#*%

The following is a summary of the TEN most critical surfaces

Problem Description : 6457, Section B, Static, Circular

FOS Circle Center Radius Initial Terminal Resisting
{BISHOP) =x-coord y-coord x-coord x-coord Moment
(£t) (£L) (ft) - (ft) (£t} {(ft-1b)
1. 1.746 126,80 273.33 156.62 111.21 257.68 3.957E+07
2. 1.746 124.21 267.18 151.28 106.03 251.41 3.591E+07
3. 1.747 121.10 305.08 185.59 116.38 266.94 4.,462E+07
4, 1.748 106.01 302.23 185.14 110,34 24B.92 3.392E+07
5. 1.749 123.68 270.16 154.60 102.59 253.33 3.800E+07
6. 1.749 128.71 271.14 152.93 114.66 256.31 3.639E+07
7. 1.750 122.58 300.78 180,23 - 118,97 264.37 4.077E+07
8. 1.750 100.00 344.34 226,84 112,07 266.38 4.86BE+07
9. 1.751 128.07 271,07 155.29 108.62 259.18 4.,178E+07
10. 1.751 96.53 345.49 228,77 110.34 263.66 4.747E+07

* * % FEND OF FILE * * *
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XSTABL File: BSEIS S-07~-**

9:33

e A g

ver. 5.200

Copyright (C)
Interactive Software Designs, Inc.
Moscow, ID 83843, U.S5.A.

XS5TABL

A1} Rights Reserved

Slope Stability Analysis
using the
Method of Slices

1992 A 96

96 A 1288

*
*
*
*
*
*®
*
*
*
*
*
&
*
*
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Procblem Description : 6457, Section B, Seismic, Circular

8 SURFACE boundary segments

Segment x-left y-left

No. (ft) (£t}
1 45.0 117.0
2 110.0 117.0
3 130.0 125.0
4 182.0 160.0
5 241.0 182.0
[ 272.0 192.0
7 285.0 194.0
8 293.0 184.0
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2 SUBSURFACE boundary segments

Segment x-left y-left

No. (ft) (ft)
1 45.0 97.0
2 80.0 108.0

2 S0il unit(s) specified
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Soil Unit Weight Cohesion Friction Pore Pressure Waterx

Unit Moist Sat. Intercept Angle Parameter Constant Surface
No. (pcf) {pct) (psf) (deg) Ru (psf) : No.

1 130.0 130.0 100.0  30.00 .000 .0 0

2 130.0 130.0 300.0 31.00 .000 .0 0

A horizontal earthguake loading coefficient
of .150 has been assigned

A vertical earthquake lcading coefficient
of .000 has been assigned

A critical failure surface searching method, using a random
technique for generating CIRCULAR surfaces has been specified.

900 trial surfaces will be generated and analyzed.

30 Surfaces initiate from each of 30 points egqually spaced

along the ground surface between x = -100.0 ft
and x = 125.0 ft

Each surface-ferminates between X = 240.0 ft
and X = 293.0 ft

Unless further limitations were imposed, the minimum elevation
at which a surface extends is y = .0 ft

* % % % % DEFAULT SEGMENT LENGTH SELECTED BY XSTABL * * * % ¥

8.0 ft line segments define each trial failure surface.

The first segment of each failure surface will be inclined
within the angular range defined by

Lower angular limit -45.0 degrees
Upper angular limit := (slope angle - 5.0) degrees



Factors of safety have been calculated by the :

* kK ok SIMPLIFIED BISHOP METHOD * ok ok ok %

The most critical circular failure surface
is specified by 26 ccordinate points

Point x—-surf y-surf
No. ' (ft) C(ft)
1 110.34 117.14
2 118.34 117.15
3 126.34 117.45
4 134.32 118.03
5 142.27 118.88
[ 150.19 120.03
7 158.06 121.45
8 165.88 123.14
9 173.64 125.11
10 181.31 127.36
11 188.91 129.87
12 196.41 132.65
13 203.81 135.69
14 211.10 138.99
15 218.26 142.55
16 225.30 146.35
17 232.20 150.41
18 238.95 154.70
19 245.54 159.23
20 251.97 163.99
21 258.23 S 168.87
22 264.31 174.17
23 270.20 179.59
24 275.90 185.20
25 281.39 191.02
26 283.87 1983.83
*%%% Simplified BISHOP FOS = 1.267 *xx*

The following is a summary of the TEN most critical surfaces

Problem Description : 6457, Section B, Seismic,

FO3 Circle Center Radius Initial Terminal
{(BISHOP) =x~coord y-coord x-coord

(ft) (ft) (ft) (ft)

1. 1.267 '113.54 343.77 . 226.66 110.34
2. 1.268 118.50 326.28 209.35 110.234
JC 1.271 115.90 342.36 223.86 113.79

Resisting
Moment
(ft-1b)

6.568E+07
6.164E+07
6.217E+07
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LIQUEFACTION ANALYSES

.' General: Liquefaction describes a phenomenon where eyclic etresses, which are produced
by earthquake-induced ground motions, creates excess pore pressures in predominately
cohesionless soils. As a result, the soils may acquire a high degree of mobility, which can
lead to lateral spreading, consolidation and settlement of loose sediments, ground
oscillation, flow failufe, loss of bearing strength, ground fissuring, sand boils, and other
damaging deformations. This phenomenon occurs only below the water table, but after

liquefaction has developed, it can propagate upward into overlying, non-saturated soil.

Research has shown that saturated, loose sands with a silt content less than about 25
percent are most susceptible fo liquefaction, whereas other soil types are generally
considered to have a low susceptibility. According to the SCEC (1998) publication
Recommended Procedures for Implementation of DMG Special Publication 117 Guidelines
for Analyzing and Mitigating Liquefaction in California, any material having more than 15

percent finer than 0.005 millimeters (clay) was considered not subject to liquefaction.

- Procedure: The method of liquefaction assessment utilized in this report is based on the
“Simplified Procedure” originally developed by Seed and Idriss (1971, 1982), with
subsequent refinements by Seed ef. Al (1983}, Seed et al. (19'85), Seed and De Alba
(1986), and Seed and Harder (1990). As generally defined by the DMG Special Publication,
the procedure essentially compares the cyclic resistance ratio (CRR) with the earthquake-
induced cyclic stress ratioc (CSR) at that depth from a specified design earthquake. - The
CRR is the cyclic sfress ratio required to induce liquefaction for a cohesionless soil stratum
at a given depth and is essentially the capacity of the soil to resist liquefaction. The CSR is
defined generally as the seismic demand placed on a soil layer or the peak ground surface
acceleration and an associated earthquake moment magnitude. The equation for CSR is

defined below.

MDN 13525A -
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CSR = ["i} - o.ss(ifﬂ}(%]rd
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Values of CRR were established that were empirically correlated using extensive databases
for sites that did or did not liquefy during previous earthquakes, where values of (N4)gp could
- be correlated with the liquefied soil zones. The 1997 version of the baseline chart defines
values of CRR as a function of (N1)sp for moment magnitude 7.5 earthquake, CSR, and the
percent fines. The factor of safety against liquefaction is obtained by calculating the ratio of
CRR and CSR.

The “Simplified Procedure” was modified by Robertson and Wride (Youd and Idriss, 1977)
for determining liquefaction strengths for clean sands from CPT probing data. Material
behavior classification interpretation is based on Robertson and Campanelia (1984). The
correlation developed by Robertson and Wride correlates the CSR and the corrected and .
the normalized CPT resistance, gcin. Robertson and Wride developed a graph similar to
the graph, by Youd and Idriss (1997), that-determines the CRR from the corrected CPT tip
resistance qcin, CSR, and the cyclic shear strain potential, O.. The curve essentially
separates regions of the plot with data indicative of liguefaction from regions indicative of
non-liquefaction. The factor of safety against liquefaction is then determined by calculating
the .ratio of CRR and CSR. The liquefaction procedure assesses the potential for

liquefaction as “very low”, “moderate”, or “high” according to the chronological criteria
below.

“Very Low” Potential for Liquefaction

+ Soil layer above groundwater level

« Soil layer has been reprocessed

« Clay content within soil layer >= 15% (Based on laboratory testing)
» Liquid limit within soil layer >= 35% (Based on laboratory testing)

MDN 13525A -
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« CPT soil classification, Ic > 2.6, which is considered a clay-rich soil (Based on CPT
data and liquefaction analyses).

» Corrected tip resistance, (QC1N)cs, > 160 (Based on CPT data and liquefaction
analyses). |

« . Corrected blow count, (N1)60cs > 30 (Based on Boring Log data, if available)

« Factor-of-safety against liquefaction > 1.25 (Based on CPT and/or boring data and
liquefaction analyses). |

‘Moderate” Potential for Liquefaction

« 1.0 < Factor-of-safety against liquefaction < 1.25 (Based on CPT and/or boring data
and liquefaction analyses). _

“High” Potential for Liguefaction

. Factor—of—safety against Ilquefactlon < 1.0 (Based on CPT and/or boring data and
" liqguefaction analyses).

Analyses Parameters: The following parameters were utilized in the assessment of

liquefaction po'tential of the subsurface soils underlying the subject site:

Exploration Data: The assessment of liquefaction potential for the proposed

development was evaluated using the subsurface information and laboratory data from
one GSC boring (B-5). |

Groundwater: At the time of exploration (July 2011), groundwater was not encountered.
However, according to the Division of Mines and Geology Seismic Hazard Evaluation of
the Newhall 7.5 minute Quadrangle, the historical high groundwater table is 'at
approximately 45 to 50 feet below grade. Therefore, groundwater ﬁvas considered at 45
feet below existing grou nd_ surface in our analyses. |

MDN 13525A .
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Seismic Parameters: As there are numerous faults that can cause ground-shaking at the

~ site, ground accelerations could vary. Therefore, as obtained from the Seismic Hazard
Report for Newhall Quadrangle, an acceleration of 0.57g and M,=6.6 were considered in

the anaiyses

Analysis: It should be noted that soils classified as clay, silty clay, and clayey silt were
not considered in our liguefaction analyses.

Liquefaction Results: The results of our liquefaction analysis indicated that the poten'tial

for liquefaction within the area of study exists. However, only one layer of potentially
liquefiable material was encountered in the boring that was drilled. This layer was
encountered at approkimately 45 feet below existing ground and was approximately 5 feet
thick.

Although the potential for liquefaction exists in the study area, due to the fact that only one
layer of potentially liquefiable material was encountered and based on the depth of that
layer as well as the high blow counts (greater than 15), we believe that neither liquefaction

- nor any related phenomena will pose a significant risk to site development.

The LI_QUEFY_ 2 program was used fo evaluate the liquefaction potential at the site. The
output for the liquefaction analysis performed for the boring is enclosed at the end of this

appendix.
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7 EMPIRICAL PREDICTION OF
. EARTHQUAKE-INDUCED LIQUEFACTION POTENTIAL
JOB NUMBER: 6457 DATE: 09-09-2011
JOB NAME: TMC
SOIL-PROFILE NAME: 6457.LDW
BORING GROUNDWATER DEPTH: 45.00 ft
CALCULATION GROUNDWATER DEPTH: 45.00 ft
DESIGN EARTHQUAKE MAGNITUDE:, 6.60 Mw
SITE PEAK GROUND AbCELERATION: 0.570 g
BOREHOLE DIAMETER CORRECTION FACTOR: 1.00
SAMPLER SIZE CORRECTION FACTOR:. 1.00
N60 HAMMER CORRECTION FACTOR: l.QO
MAGNITUDE SCALING FACTOR METHOD: Idriss (1997, in press)
Magnitude Scaling Factor: 1,387
rd-CORRECTION ME&HOD: Seed (1985)
FIELD SPT N-VALUES ARE CORRECTED FOR THE LENGTH dF THE DRIVE RODS.
Rod Stick-Up Above Ground: 3.0 ft
CN NORMALIZATION FACTOR: 1.044_tsf

MINIMUM CN VALUE: 0.6



File Name: 6457.0UT

| CALC.| TOTAL{ EFF. |FIELD | FC | CORR. |LIQUE. | | INDUC. | LIQUE.
SOIL[ DEPTH|STRESS]|STRESS| N  |DELTA} C |(N1)60|RESIST| r |STRESS|SAFETY

!
! !

NO.| (ft) | (tsf)] (tsf)|(B/ft)|N1_601 N {{B/ft}| RATIO| d | RATIOQ|FACTOR
et TR - Hmm e +mm e RS i R Fmmm Frmm——— e
1} 0.25] 0.0174 0.017] 20 | 0.45] =* | N
1| 0.75] 0.051] 0.051] 20 | 0.45] * | * * ] % * | kK
1t 1.25( 0.085| 0.085] 20 | 0.45[ * | * | L I * | kk
1 [ 1.75] 0.119] 0.119] 20 | 0.45] * | x| I I * | ke
1| 2.25f( 0.153] 0.153] 20 | 0.45}) * | * L L T
1§ 2.75| 0.187] 0.187| 20 | 0.45f * | * | A T * | ok
11 3.25} 0.22171 0.221| 20 | 0.45) * | * | L x|
1} 3.75] 0.2851 0.255| 20 | 0.45) * | * L I * | ke
1] 4.25| 0.289%] 0.289] 20 | 0.45}F * | * L B x| Hkw
11 4.75] 0.323] 0.323] 20 | 0.45}1 * | * | LI B | ok
1t 5.25] 0.357] 0.3571 20 | 0.45] * | * | L * ]
1§ 5.75| 0.3831 0.39%91| 20 | 0.45] * | * | L I k| #%
1§ 6.25| 0.425| 0.425]1 20 | 0.45f( =* | * | L B | ok
11 6.75] 0.459] 0.459] 20 | 0.45) =+~ | L LI L
1 | 7.25] 0.493| 0.4931 20 | 0.45] * | * LI k| Kk
11 7.75| 0.527| 0.5271 20 | 0.45[ * | * LI L 2
1] 8.25| 0.56%1| 0.561] 20 | 0.45] * | * LI I x|
1| 8.75] 0.595] 0.595] 20 | 0.45| * | k| LI ool ks
1] 9.25| 0.629| 0.629] 20 | 0.45] * | LI R k|
1] 5.75] 0.663] 0.663| 20 } 0.45] * | * | ] x| ] **
1 | 10.25) 0.697| 0.637| 20 } 0.45}( * | * | L * ] wx
1] 10.751 0.731] 0.7311 20 | 0.45] * | k| ] x| * O] ok
1] 11.25| 0.765] 0.765| 20 | 0.45] * | * * ] x| k] ok
1] 11.75| 0.799] 0.799| 20 | 0.45] * | * I [ ke
11 12.25/| 0.833| 0.8331 20 | 0.45] * | * S I L
11 12.75| 0.867| 0.867| 20 | 0.45] * | * | L I * | %+
1] 13.25| 0.901] 0.901| 20 } 0.45] * | o LA S k| ks
1] 13.75| 0.935| 0.935] 20 [ 0.45] * | * | * o+ I
1 | 14.25| 0.969| 0.968| 20 | 0.45] * | * | L S |k
11 14.75] 1.003] 1.003] 20 | 0.45] * | * O T k| k%
1 ¢ 15.25] 1.037] 1.037] 20 | 0.45)F * | * * - %] k| k%
1t 15.75| 1.071| 1.071| 20 | 0.45)1 * | * | x| L T
1 j 16.25| 1.105] 1.105] 20 | 0.45] * | k| o x| |k
11 16.75| 1.139] 1.139] 20 | 0.45) * | * L k| ok
10 17.25] 1.173] 1.173| 20 | 0.451 * | * | x| A
1 17.75] 1,207] 1.2071 20 | 0.45] * | * | x| x| | ok
1 | 18.25( 1.241) 1.241| 20 | 0.45] * | * | * ] x| k| ok
1 | 18.75[ 1.2751 1.275| 20 | 0.45] * | * | * x| * | ke
1| 18.25( 1.308{ 1.309} 20 | 0.45] * | * | L R I "
1 | 19.75] 1.343] 1.3431 20 | 0.45] * ) * | * x| ] Ak
1| 20.25| 1.377| 1.377| 20 | 0.45] * | * | x| | kx
1| 20.75| 1.411] 1.411| 20 | 0.45] * | * | * x| * | %%
1| 21.25[ 1.445] 1.445] 20 | 0.45] =* | * | * ] x| k| ok



| CALC.| TOTAL| EFF. |FIELD | FC | CORR. | LIQUE. | [ INDUC. | LIQUE.
SOTL| DEPTH|STRESS|STRESS| N IDELTA| C (N1) 60 |RESIST| r |STRESS|SAFETY
NO.| (ft) | (tsf)| (ts£f)](B/ft)IN1_60]| N | (B/ft)| RATIO]| d | RATIO|FACTOR

|

|

|

+
1 | 21.75] 1.479| 1.47%1 20 | Q.45 * | * * % ] ke
1| 22.25] 1.513] 1.513|] 20 | 0.45] * | * | * ] x| * | k%
1 | 22.751 1.547) 1.547) 20 | 0.45] * | * | L S T | * | s+
1 | 23.25] 1.581| 1.581| 20 | 0.45] =* | * | * k| | ke
1 | 23.75] 1.615) 1.615] 20 | 0.45] * | * | * ] x| |k
1 | 24.25| 1.649] 1.649} 20 | 0.45] * | * * ] o+ | o] A
1 ] 24.75] 1.683] 1.683] 20 | 0.45] * | * | * ]k o) ks
1] 25.25%| 1.717] 1.717] 20 | 0.45] * | * | * ] k| L T
1 | 25.75| 1.7511 1.751) 20 | 0.45| * | * | * ] k] o}
1 | 26.25| 1.785| 1.785] 20 | 0.45] * | * | L ] kw
1| 26.75} 1.8192| 1.819] 20 | 0.45} * | * | ] x| I B
1| 27.25} 1.853| 1.853| 20 | ,0.45f * | * L * | #%
11 27.75| 1.8871 1.887| 20 | 0.45] * | * | | k| | ok
1§ 28.25| 1.921) 1.921| 20 | 0.45) == | * | I B | ok
1 | 28.75| 1.955) 1.955} 20 | 0.453{ * | * | L * |k
1] 29.25| 1.989( 1.989}f 20 | 0.45] +* | L L B S
1 | 29.75] 2.023] 2.023] 20 | 0.45] * | * L B * | ks
1 | 30.25] 2.057] 2.057] 20 | 0.45| *= | * | ® ] k| * | ok
1 | 30.75] 2.091] 2.0911 20 | 0.45] =* | * LI L k| k%
1 | 31.25} 2.125] 2.1251 20 | 0.45] * | * | x| x| * | k%
1 | 31.75} 2.159] 2.159] 20 ]| 0.45] * | * | L * | k%
1| 32.251 2.193| 2.193| 20. | ¢.45] * | * | * ] * ] * | ww
1 | 32.75f 2.227| 2.227| 20 | 0.45] * | * | L | k%
1 | 33.25] 2.261] 2.261| 20 | 0.45] * | * | L I LI L
1 | 33.75] 2.295] 2.295| 20 | 0.45] =* | * | * | x| | Kk
1 | 34.251 2.329] 2.329| 20 | 0.45] * | * * | x| * |
1] 34.75] 2.363| 2.363] 20 | 0.45] -* | * | * ] x| | ek
1 | 35.25¢{ 2.387| 2.397| 20 | ©.45] * | * | L I * | k%
1 | 35.75] 2.431) 2.431] 20 | 0.45] =* | * | * | x| LI 2
1| 36.25| 2.465] 2.465] 20 | 0.45| * | * | * | x| | ok
1 | 36.75| 2.499| 2.498] 20 | 0.45] +* | * | LI k| kx
1| 37.25| 2.533| 2.533| 20 | 0.45] =* | * | I B | k%
1| 37.75| 2.567| 2.567| 20 | 0.45] * | * | * | x| | k%
1 | 3B.25| 2.601t 2.601| 20 | 0.45] * | * | x o+ L B
1 | 38.75| 2.635t 2.635| 20 | 0.45} * | * | LI B | ok
1 | 35.25| 2.669] 2.66%| 20 | 0.45] * | * | L | ke
1 | 39,75 2.703} 2.703| 20 | 0.45) * | * | I I | A
1 | 40.25| 2.737( 2.737] 20 | 0.45] * | * | L | ek
1 | 40.75) 2.771) 2.771] 20 | 0.45] * | * | * ] % | * | ks
1 | 41.25] 2.805] 2.805] 20 | 0.45] * | * | x| x| | ke
1 | 41.75| 2.839] 2.839} 20 | 0.45] * | * | L I | k*
1| 42.25] 2.873) 2.873] 20 [ 0.45] * | * | LI | ww
1| 42.751 2.907) 2.907]1 20 | 0.45] * | ‘o L I * | w#

e
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File Name: 6457.0UT

| CALC.{ TOTAL| EFF. |FIELD | FC | | CORR.|LIQUE. | | INDUC. | LIQUE.
SOIL| DEPTH|STRESS|{STRESS| N  |DELTA| C |{(N1)60|RESIST| r |STRESS|SAFETY
'NC. | (ft) | (esf)| (tsf)|(B/ft)|N1 60f N |(B/ft}| RATIO| d | RATIO|FACTOR
————tm————— Frmm——— Fom——— Fmmm——— Fem—— Fm———— e ——— fm————— e Fmm——— R
43.75] 2.875] 2.975| 20 0.45] * | * LI N
44.25| 3.009| 3.008| 20 0.45] * | * L R S .
44.75| 3.043| 3.043] 20 0.45| * | * LI EO R I S B A

45,251 3.076| 3.068| 18 0.43]0.600] 11.2 0.112|0.802| 0.2%8] 0.52
45,75} 3.108| 3.085] 18 0.43]0.600| 11.2 0.112]0.797| 0.297| 0.52
46.25] 3.1414) 3.102] 18 0.43]0.600] 11.2 0.112]0.792f 0.297] 0.52

! I
! I
! |
I I
| |
I |
.173] 3.118|] 18 | 0.43]0.600| 11.2 | 0.112j0.787| 0.297] 0.52
I J
I |
l |
I I
! I
! |

3
47.25| 3.205| 3.1351 18 0.4310.600] 11.2 § 0.112|0.782{ 0.286| 0.53
47.75| 3.237) 3.152] 18 0.4310.600} 11.2 0.112]0.776] 0.285] 0.53
48.25| 3.270] 3.168) 18 0.43(0.600] 11.2 0.112]0.771] 0.285| 0.53
48.75| 3.302{ 3.185| 18 0.43]10.600] 11.2 0.112|0.766| 0.294] 0.53
49.25| 3.334] 3.202| 18 0.4310.600] 11.2 0.112(0.761} 0.294] 0.53
3

.366| 3.218| 18 0.4310.600] 11.2 0.112}0.756] 0.293| 0.53

T NRNNNMNN NN NN -

~



September 13, 2011
W.0. 6457
(Revised February 2, 2012)

APPENDIX E

SEISMICALLY INDUCED SETTLEMENT ANALYSES

MDN 13825A -



September 13, 2011
: W.0. 6457
(Revised February 2, 2012)
APPENDIX E

SEISMICALLY INDUCED SETTLEMENT ANALYSES

General: Seismically-induced'settlement in unsaturated (dry) and saturated soils generally
occur due to the dissipation of pore pressure in a liquefiable soil layer. As previously define,
liquefaction occurs when cyclic stresses, which are produced by earthquake-induced
ground mbtions, create excess pore pressures in predominately cohesidnless soils. The
controlling factors affecting settlement in saturated sands consist of the pore pressure
drainage path, magnitude and duration of the seismic event, cyclic stresses, maximum
shear strains, and the SPT (N4)go of the soil layers. Seismically-induced settlement in
partially saturated or dry sands is controlled predominately by the magnitude and duration
of the seismic event, 'cyclic strains, and the SPT (N4)go of the soil layers.

The potential for seismically-induced settlement is greatest in loose granular soils (i.e.,
‘ sénds, silty sands, sandy silts), whereas cohesive soils (i.e., clays and silts) are generally
not prone to seftlement. It should be realized that granular soils are susceptible to
settlement during a seismic event whether the soils liquefy or not. Soils underlying the site
generally consist of aiternating layers of silts and clays with interbeds of sand, silty sand
and sandy silt. ‘Based on the exploration results, the granular layers, which are most likely
less than two feet thick, are confined by less permeable soils which would prevent the
migration of excess pore pressures and thus the movement of water and potential

seftiement.

Procedure: " The méthodology used in these analyses consists of estimating probable
seismically-induced settlement in unsaturated and saturated 'soil deposits based on the
procedures suggested by DMG Special Publicatfbn 117 and Tokimatsu and Seed (1987).
The method suggests that the primary factors controlling settlement due to seismic events
includé the following:

MDN 13525A ,
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o The cyclic stress ratio;

« Maximum shear strains (saturated sands);

» Cyclic strains (dry or partially saturated sands);
¢  SPT (Ny)eocs values; and

» Earthquake magnitude

Values of (N1)socs were derived using empirical equations outlined in the 7997 NCEER
Workshop Proceedings, as described in the Liquefaction Analyses, Appendix D. The actual
seismically-induced settlement analyses were based on the procedures of DMG Special
Publication 117 and Tokimatsu and Seed (1987).

Parameters: The parameters utilized in the assessment of seismically-induced
settlement are the same as those used in the liquefaction analysis presented in
Appendix C. It should be noted that seftlement for non-granular soils classified as clay,
silty clay, and clayey silt were not considered in our settlement analyses.

Results: The seismically induced settlement analyses weré performed to a depth of
50 feet below existing grade and were based on information from drilled Boring B-5,
The computed seismically-induced settlement was 0.78-inch in the unsaturated
materials and 0.95-inch in the saturated materials. The results of our analyses are

shown in the following table

In our opinion, the seismically-induced settlement will not pose a significant risk to site

development.

MDN 13525A .
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