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1.0 Introduction

l

The Geotechnical Design Summary Report (GDSR) describes lfie subsurface conditions

anticipated in the Contract Unit B-281 area and the influence that geologic conditions have

had upon the design. In addition, the GDSR is intended to assist prospective bidders in

evaluating the requirements for excavating and supporting the ground, and in establishing a

geotechnical baseline that will serve as the basis for identification of differing site conditions

in Contract Unit B-281 area.

The GDSR is incorporated into the construction Contract Documents and is binding upon

both the Commission and the Contractor. It contains a dcscriplion of the anticipated

subsurface conditions at the project site, the anticipated ground behavior, and the impact

these conditions may have on construction methods which are likely to be considered by the

Contractor. In addition, requirements for needed protection and/or monitoring of existing

structures, utilities and facilities adjacent to Contract Unit B-281 are presented.

The GDSR provides a brief description of the subsurface investigation, an interpretation of

the data obtained, and the manner in which that information was incorporated into design. It

includes a definition and discussion of geologic features of engineering and construction

significance.

In the event of apparent conflicts, discrepancies, or inconsistencies with any other

interpretation of geotecii~~ical data made avaiiable to the Contractor, the GDSR shall take

precedence in reconciliation of the conflict.

U63092.R1'f/92-20d2.O1 1



2.0 Project. Description

2.1 CencralInf'ormat.ion

Contract Unit B-281 includes construction of the Hollywood/Vine Station which consists of a

cut-and-cover multi-level reinforced concrete station structure, and an adjoining cut-and-

cover cross over structure. The contract will also include the removal of existing tunnel

initial support system (installed by others under Contract Unit B-2S1) within the limits of the

Hollywood/Vine Station. The scope of this contract also includes connecting existing tunnels

to the station structure at both ends. Contract Unit B-281 extends from Station AR 549 +

92' to Station AR 558 + 81. Tl~e Hollywood/Vine Station is located within Tlie Hollywood

Boulevard right-of-way between about 166 fee[ east of the centerline of El Centro Avenue

and about 292 feet west of the centerline of Argyle Avenue. The location of this contract,

with respect to the Metro Red Line project, is shown in Figure 2-1.

This report is based on tl~e current plan that the Contractor of Contract Unit B-251 will

excavate the twin tunnels and install the required initial tunnel support system within the

limits of the Hollywood/Vine Station prior to the completion of station structure excavation.

If the B-251 twin tunnels are not excavated by the time tine B-281 excavation starts, the

Contractor of Ca~tract Unit B-281 is restricted to excavating the station and installing

necessary support system only to a depth of 30 feet or more above the top of the rail. After

the tunnel excavation and initial tunnel support operations are completed, tiie B-281

Contractor can proceed with tl~e station excavation to the final elevation.

~Ii1 thrr report, ur~ly the slcuian lrri»rGcr• for• AR truck is ~,~iven. Wirhi~~ rlrc lfulJ~~►roud/Vine S~a~ruu !i►nits, tl~e
station nwirber jot AL lrac~: is srtme ns th~tl fur AR track.

~_ _
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2.2 Existing Ground end St~tiou Profiles

Ground surface and station profiles for Contract Unit I3-281 are shown on Contract

Drawings. In the station area, tl~e existing paved ground surface slopes westerly From

approximate Eievatian 379" feet at the eastern end of the station (Station AR 549 + 92) to

a topographically low of approximate Elevation 374 feet at approximate Station AR 554 +

40 and then gently slopes westerly to approximate Elevation 375 at the western end of the

station (Station AR 558 + 81). The top of the rail and station invert both slope up from east

to west at a gradient of +0.3 percent. The top of the rail is at Elevation 315.78 feet at the

eastern end of the station (Station AR 549 + 92) and slopes up grade to the western end

(Station AR 558 + 81) at Elevation 318.45 feet. The station invert ranges from approximate

Elevation 308 feet at the eastern end to approximate L-levation 311 feet at the western end.

2.3 Geology ai d Bori~igs

2.3.1 Available Geotechnical I~ivest.igations

Geotechnical investigations in tite general vicinity of Contract Unit B-281 were first

conducted in 1988 by The Earth Technology Corporation (TETC) under a Limited

Preliminary Engineering (LPE) program for the Minimum Operable Segment 2

(MOS-2); which consisted of one boring and its subsequent conversion to a

monitoring well at LPE-14 (approximate Station AR 560 + 73), approximately 192

feet west of the western end of the Hollywood/Vine Station (Reference 3.1 in Section

3.0). Subsequently, more detailed geotechnical investigations were conducted by

TETC in 1989 (References 3.2 and 3.3). Tfie borings of the geotechnical

investigations were located to be as close as possible to the contract area. Tlie

penetration depth was selected to~be about•~20 feet to 40• feet below the planned station

inverts at the time of the geotechnical investigations. The field work for the borings

"Eleti~ntinns rifer tv Los Ar~~~elrc City E~~gr1►eer:+ Druum - 1975 sirjrrsrmerrl

o63o~z.Rim9z-zw~-oi 4



was completed by TETC in May 1989. Since then, the vertical alignments for the

station have been revised, generally about 3 to 5 feel lower than those planned at the

time of 1989 field investigation. Within the Contract B-281 limits, the 1989

geotechnical investigation consisted of four borings (PII-85, -86, -88 and -89), one

piezometer (Monitoring Well PII-86), wireline electric logging, geotechnical

laboratory testing and preliminary chemical testing. A supplementary geotechnical

investigation for Contract Unit B-281 was performed in 1992 (Reference 3.4). The

supplementary geotechnical investigation consisted of six borings (HV-I through HV-

6), one piezometer (Monitoring Well HV-2), pressuremeter tests in Borings HV-5 and

HV-6, and geotechnical laboratory testing. In association with the environmental

assessment, a deep Boring (EV-35A) was drilled in the contract area to a depth of

about 55 feet below the planned station invert to provide additional geotechnical

information. Locations and penetrations of these borings and piezometers are

summarized in Table 2-i. The geotechnical borings are shown in the profiles

included in the Contract Drawings.

An additional monitoring we11 (EV-37) was also installed in association with the

environmental assessment in the contract area. Details of this monitoring well are

documented in one report (Reference 3.6) and are included in Table 2-1.

The detailed boring logs and the results of TETC's geatechnical investigations have

been documented in geotechnical reports referenced in Section 3.0.

2.3.2 Gcnlogic I'ro~lcs

Locations and logs of geotechnical borings and monitoring wells and general geologic

profiles in the vicinity of Contract Unit~B 2$1 are•~provrded in Contract Drawings.

The geologic profiles are based on interpretations of boring data and engineering

interpretation between borings to visually aid in a general understanding of subsurface

conditions and to illustrate the variability of subsurface conditions. These interpolated

Ofi3U92.Ri'T192-2(132.01 5
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profiles are utilized to predict ground behavior on the basis of laboratory testing, field

C observations and testing in the project vicinity. More detailed boring data are

presented in Contract Drawings and Sources of Information listed in Section 3.0.

Description of the geologic setting, geotechnical data and stiUsurface conditions is

provided in Section 4.0 (Geologic Setting and Subsurface Conditions) and Section 5.0

(Geologic Features of Engineering and Construction Significance).

oe3o9z.xrrr~z-2wz-oi 7



3.0 Sources of Icyformation

The following sources of information were used in developing this report:

3.1 The Earth Technology Corporation, "Geotechnical Investigation Report,

Limited Preliminary Engineering Program, (LPE) MOS-2 Alignment," 1988.

3.2 The Earth Technology Corporation, "Geatechnical Report -Hollywood/Vine

Station and Adjacent Tunnel Segments," May 1990.

3.3 The Earth Technology Corporation, "Summary of Subsurface Conditions,

Metro Rail Project," May 1994.

3.4 The Earth Technology Corporation, "Supplementary Geotechnical Report,

Investigation 5, Hollywood/Vine Station, Metro Red Line," April 1992.

3.5 The L-arth Technology Corporation, "Stage I Environmental Site Assessment,

Vermont/Hollywood Segment, Metro Rail Phase II," July 1990.

3.6 The Larth Technology Corporation, "Stage 1I Environmental Assessment,

Hollywood Boulevard Segment," December 1991.

3.7 The Earth Technology Corporation, "Results of Groundwater Quality

Analyses, Vermont/Hollywood Segment, MOS-2 Metro Red Line", June 1991.

3.8 The Earth Technology Corporation, "Groundwater Characterization,

Vermont/Hollywood Segment, Metro Red Line," April 1992.

c►~3o9z.xi~rr~z-za2-a $



Q.0 Geologic Setting end Subsurface Conditions

4.1 Geologic Scttisig

4.1.1 Regional Setting

Tf~e Hollywood/Vine Station is located within tl~e Los Angeles Basin, whose

boundaries are based on tectonic or structural blacks. As shown in Figure 4-1, tl~e

basin can be further subdivided into four structural blocks including the Northwester~i

Block, the Northeastern Block, the Central Block, and the Southwestern Block. The

Contract Unit B-281 is located in the Central Block, near the boundary between the

Central I31ock and tiie Nvrthwester~~ Block. The Central 131ock is bounded on the

north by the Santa Monica-Raymond Hill Fault zone, on the northeast and east by the

Whittier-Elsinore Fault zone, and on the west-southwest by the Newport-Inglewood

Fault zone (Figure 4-1). The Northwestern Block of the Los Angeles Basin is

bounded on the south by the Santa Monica-Raymond Hill I=ault zone, on the east by

ilie Sierra Madre Fault zone, on the north by the Santa Susana-Oak Ridge and San

Gabriel Fault zone and on the west by the Pacific Ocean (I=figure 4-1).

4.1.2 Str~tigrapt~y and Geologic Uc~its

The Central Block of the Los Angeles Basin in tile general vicinity of Contract Unit

B-281 is underlain by a relatively deep structural depression which has been infilled

with a sequence of geologic units. Geologic units encountered within the depth range

of station excavation in tl~e general vicinity of Contract Unit B-281 are described in

order of•deposition, as follows:

■ Old Alluvium (Units A3 and A4). These Pleistocene age sediments

consist of granular alluvium (Unit A3) deposited in relatively "swift"

water environments, and fine-grained alluvium (Unit A4) deposited in

063092.R1'P192-2{l~2-(11 9
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relatively "quiet" water environ~i~ents. Tlie granular old Alluvium

consists primarily of medium-dense to very dense clean sand, silty

sand, clayey sand (with fines content less than 35 percent), sandy silt,

gravelly sand, sandy gravel, and gravel. Tfie fine-grained Old

Alluvium consists primarily of stiff to lard clay, silty clay, sandy clay,

silt, clayey silt, and clayey sand (with fines content of 35 percent or

more).

■ Young Alluvium (Units A Z and A2). These Holocene-age sediments

consist of granular alluvium (Unit Al) deposited in relatively "swift"

water environments, and fine-grained alluvium (Unit A2) deposited in

relatively "quiet" water environme»ts. The granular Young Alluvium

consists predominantly of loose to dense clean sand, silty sand, clayey

sand (with fines content less than 35 percent), gravelly sand, sandy

gravel, and gravel, with a potential local presence of cobbles and

boulders. Tl~e fine-grained Young Alluvium consists of medium to

hard clay, silty clay, silt, clayey silt, sandy clay, and clayey sand (with

fines content of 35 percent or more) with a local presence of traces of

gravel.

~_

Detailed subsurface and groundwater conditions encountered in the Contract Unit B-281 area

are discussed in Sections 4.2 and 4.3.

4.2 Site Geologic Condif.ions

Within the Contract 8-281 area, the subsurface stratigraphy below the existing roadway

pavement and sliallow fill consists of Young Alluvium (Units A 1 and A2) overlying Old

Alluvium (Units A3 and A4). The contact between Young Alluvium and Old Alluvium is

difficult to delineate since tiie criteria for distinction are subtle. The delineation shown in

the geologic profiles in Contract Drawings was based on color, density, consistency (as

063092.Ri'i'l92-2042-01 11



determined by the standard penetration test (SPT) blowcounts, the presence or absence of

cementation, higher plasticity clays or coarse gravel, and on engineering judgement.

Based on available boring data, the Young Alluvium within the station area varies from about

48 feet to about 60 feet thick. This geologic unit is composed of about 90 percent of

granular Young Alluvium (Unit AI) interspersed with about 10 percent of fine-grained

Young Alluvium (Unit A2). Granular Old Alluvium consists predominantly of medium

dense to dense silty sand, sandy silt, clayey sand (with fines content less than' 35 percent),

sand and gravelly sand. Available data from the 1 l borings within tl~e station area indicate

that the equivalent SPT"' blowcounts of the granular Young Alluvium range from two to

more than the cutoff value of 100 Ulows per foot. L'ow SPT values within Unit Al of less

than 10 blows per foot are localized and generally located less than 15 feet below ground

surface. Fine-grained Young Alluvium within the station area consists predominantly of

medium to hard silty clay, clay, clayey silt and clayey sand (with significant plastic clay and

fines content of 35 percent or more). Available SPT data within the station area indicate that

the equivalent SPT blowcounts of the fine-grained Young Alluvium range from about five to

76 with an average value of about 28. Again, the soils within Unit A2 with low blowcounts

of less than 10 blows per foot are localized and generally located Iess than 15 feet below

ground surface. The wide variety and variation in soil types and the interspersed natures of

both Young Alluvium units are indicative that Young Alluvium is heterogenous and

nonuniform. Histograms of equivalent SPT blowcounts for Young Alluvium within the

station area are si~own in Fig~ire 4-2.

Old Alluvium is also heterogeneous and nonuniform in nature. Within the exploration depth

of the borings in the station area, the Old Alluvium consists of about 80 percent of granular

Old Alluvium (Unit A3) interspersed with about 20 percent of fine-grained Old Alluvium

(Unit A4). Gramilar Old Alluvium consists predominantly of dense to very dense sand, silty

sand, clayey sand (with fines contecit less than 35 percent) with zones of gravel and gravelly

sand. Available SPT data within the station area indicate that llie equivalent SPT

~~~Rejer tv TaGle 4-1 fur ~lrc ~lcfinirra~ ~f egt~ivuleirr SPT uccc! rri this repnr~.
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TABLE ~i-1. PROCCDURE USCD TO CQ~II'UTE T[iE CQUIVALCNT 5t"T VALUE

~f

During; the geotechnicat inve,StiEatiun, a stanJarcl nenetratiati test (SPT) sJ~tit-s~c~un satnpier was driven into the sail
by a 140-pound hemmer droprin~ 30 inche.~ in free f~11. The nc~mhc:r off' blows r~quirecl to clriv~ the split-s~onn
s~m{~Ier a distance of 12 inches ~~1't~r an initial penetr~tian ~~F G inches is rei'err~cl to pis the: SPT value. In aciclition to
tine SF'T sain~l~r, a C~~liti~rnia Jrive s.~mnler was usc:J. This w~ti eirivc:n with hanuners cif clifterc:nt weibht and f'al!
than tiu: SPT hammer. In c~rcl~r tc~ ~c~m~~s►re the SPT values an a unit~~rm basis, the drive s.~mPlc:r bivwcaunt was
corrected to the SPT value, in this GDSR the SPT values anJ corrected SYT values xre desi~;natecl as the
"EquivaIeni SPT Value." Mettiocloloby used in computing; the equivalent SPT value; is ohtaineJ by ane of the
following case., whichever is .;rrrcah~~:

Pt = Penetration for first G" or Tess

Nt = NumE~er of blows fir first G" or less Penetration (SPT)

N,' = Number of Glows for f rst G" or less Penetration (Drive) correctul for hammer
weigi~t rind fall

P, — Penetration from G" to 12"

NZ = Number of blows for b" to 12" renatratian (SPT)

NZ' = Nutnher of bI~ws fur 6" to I2" penetration (Drive) corrected for hammer weight
~snd fall

P~ = Penetration from I2" to 18" (SPT)

N3 = Number of blows for 12" to 18" penetration {SPA

EN = Equivatent SPT value

SPT 5.►mrter Drive Sampler

Case a: Case a:

Pi + p2 + P3 = 18" Pl + P2 = 12u
EN=NZ + N3 EN=Ni +Nz

Case b: Case b:

p3 ~ 6n I,Z ~ 6ir

3 x6
i

N2E11~=N2 + EN=Ni + x6
P3 1 Pa

Case c: Case c:

P2 ~ ~i~ Pl ~ 61i
i

NiEN=? x 12
' Pi

EN= x 12
Pi

c~~ v:
Pl ~ 6~i

N'EN = x 12
P1
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blowcounts of the granular Old Alluvium range from 7 to more tharj the cutoff value of 100

blows per foot. Fine-grained Old Alluvium in the station area consists predominantly of very

stiff to hard silty clay, clayey silt, and clayey sand (with significant plastic clay and fines

content of 35 percent or more}. Tile equivalent SPT blowcounts for the fine-grained Old

Alluvium range from 18 to more than the cutoff value of 100 blows per foot. Histograms of

equivalent SPT biowcounts for the Old Alluvium for all borings within the station area are

shown in Figure 4-3.

4.3 Groundwater Conditions

Groundwater levels in the station area were monitored at three monitoring welislpiezometer

locations (PII-86, EV-37 and HV-2). Groundwater level readings were taken periodically.

The first and most recent readings are provided in Table 2-1. These data together with

available groundwater reading data from adjacent tunnels (Reference 3.2) indicate that the

groundwater table is within tfie (old Alluvium. In general, the present groundwater levels are

at or below the planned station excavation bottom approximately west of Monitoring Well

PII-86 (approximate Station AR 553 + 89) while the groundwater levels are up to about 6

feet above the planned station excavation bottom, east of Monitoring Well PII-86. Available

data also indicate that tl~e groundwater table appears to gently slope down westerly at an

approximate gradient of about 1 percent. Due to seasonal groundwater level variations in the

area, there is a passibi3ity that the groundwater may rise to an elevation a few feet above the

current levels.

4.4 E~igineering Properties of the SuUsurfacc Materials

The general geologic profiles showing subsurface materials and distributions along Contract

Unit B-28 Z are shown in the ContractDrawings: ~• Details of engineering properties of

subsurface materials based on tf~e results of field and laboratory tests for Contract Unit B-281

have been provided in a geoteclinical report (References 3.? and 3.4).

o~3ir~z.xi~risi-znrx-ui 15
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Available field and laboratory test data wish respect to soil type, geologic unit, penetration

resistance in terms of equivalent SPT biowcount, moisture content, dry density, grain size

distribution, Atterberg limits, and permeability of the subsurface materials are summarized in

Table A-1 (Appendix A).

Laboratory tests for engineering properties of the shallow surficial fill (which has little or no

effect on the Contract B-281 construction) were not performed. Tables 4-2 and 4-3

summarize equivalent SPT, moisture content, dry density, percent fines, index properties,

and. permeability test data for the Young Alluvium and Old Alluvium, respectively. Two

series of tabulation are presented in tl~cse tables. Series A laUles summarize the available

data from the borings within the station area, while series B tables summarize the available

data from the borings within tl~c station area (Rcfcrcnces 3.2 and 3.4) and available soil

borings in similar soil conditions from adjacent tunnel segments (from approximate Station

AR 507 + 35 to AR 549 + 92 and from approximalc Station AR 558 + 81 to AR 589 +

24). These tables are presented to demonstrate the potential range and variation of the

engineering properties of tl~e Young Alluvium and Old Alluvium.

C
Available direct shear test data for Young and Old Alluvium within the station area is

limited. Therefore, to demonstrate the potential range and variation, available direct shear

test data for Young and Old Alluvium within the station area and adjacent tunnel segments

(in similar soil conditions) are summarized in Figures 4-4 and 4-5, respectively. Similarly,

results of consolidated undrained triaxial compression tests with pore pressure measurements

(CIU) on samples of granular Old Alluvium within the station area and adjacent tunnel

segments are summarized in Figure 4-6. The approximate ranges of strength parameters of

the alluvium units as determined by the direct shear and CIU tcsls are as follows:

C 063092.RPT192-2032-01 17



TABLE 4-2A. SUMMARY OF GEOTECHNICAL ENGINEERING PROPERTIES OF YOUNG ALLUVIUM

WITHIN THE HOLLYWOOD/VINE STATION BASED ON AVAILABLE TEST DATA

Equivalent

SPT Value~~

Moisture

Content

(%)

Dry

Density

(pcf)

Percent

Fines~~

Atterberg Limits Coefficient of

Permeability

(10E-07 cmisec)
Liquid

Limit

Plasticity

Index
_ _ _ . . .

No. of
Tests 154 34 31 52 14 14 NA

Minimum 2 8 101 1 26 9 NA

Maximum >100 17 128 43 37 25 NA

Mean
~~~

NA 12 117 20 29 15 NA

Standard

Deviation NA 2 6 11 4 5 NA

TABLE 4-28. SUMMARY OF GEOTECHNICAL ENGINEERING PROPERTIES OF YOUNG ALLUVIUM

WITHIN THE HOLLYWOOD/VINE STATION AND ADJACENT TUNNEL SEGMENTS

BASED ON AVAILABLE TEST DATA

Equivalent
cn

SPT Value

Moisture

Content
(Q/o)

Dry

Density

(pci)

Percent
in

Fines

Atterberg Limits Coefficient of

Permeability

(10E-07 cmisec)
Liquid
Limit

Plasticity

lindex

No. of

Tests 485 131 128 128 43 43 3

Minimum 2 5 94 1 22 7 0.35

Maximum >100 29 129 74 54 32 2100

Mean
~~~

NA 15 109 27 34 17 NA

Standard
Deviation .NA 5 9 16 7 6 NA

NOTES:

(1) For definition of equivalent SPT value refer to Table 4-1.

{2) Fines refer to percentage of sail by weight passing through No. 200 sieve.

(3) NA =not applicable.



TABLE 4-3A. SUMMARY OF GEOTECMNICAL ENGINEERING PROPERTIES OF OLD ALLUVIUM

WITHIN THE HOLLYWOODJVINE STATION BASED ON AVAILABLE TEST DATA

Equivalent
cu

SPT Value

Moisture

Content
(%)

Dry

Density
(pcf)

Percent
i~

Fines

Atterberg Limits Coefficient of

Permeability
(10E-07 cmisec)

Liquid
Limit

Plasticity
Index

No. of
Tests 100 26 24 27 14 14 3

Minimum 7 1 i 104 6 18 8 18.2

Maximum >100 23 126 74 45 29 365

Mean
~z~

NA 16 115 27 32 17 228
Standard
Deviation NA 3 7 16 7 6 151

TABLE 4-36. SUMMARY ~F GEOTECHNICAL ENGINEERING PROPERTIES OF OLD ALLUVIUM

WITHIN THE HOLLYWOOD/VINE STATION AND ADJACENT TUNNEL SEGMENTS

BASED ON AVAILABLE TEST DATA

Equivalent
ni

SPT Value

Moisture

Content
(~/o)

Dry

Density
(pcf)

Percent
~n

Fines

Atterberg Limits Coefficient of

Permeability
(10E-07 cmisec)

Liquid
Limit

Plasticity
Index

No. of

Tests 406 106 101 108 46 46 4

Minimum 7 7 92 5 18 7 18.2

Maximum >100 30 128 74 50 31 2200

Mean
~~,

NA 18 111 32 35 18 720
Standard
Deviation .NA 5 8 18 7 6 864

NOTES:
(1) For definition of equivalent SPT value refer to Table 4-1.
(2) Fines refer to percentage of soil by weight passing through No. 200 sieve.
(3) NA =not applicable.
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Unit

Direct Shear Tests CIU Tests

Friction Angle
(degrees), ~

Col~esian
(psi, c

Effective
Friction Angle
(degrees), ~'

Effective
Cohesion
(psi, c'

Young Alluvium 23-40 375-2,625 - -

Old Alluvium 25-37 500-2,250 - -

Granular Old Alluvium - - 31-42 0-1,700

Direct shear tests were performed on drive samples while CIU tests were performed on

Pitcher (thin-walled tube} samples (Appendix A, Tables A-2 and A-3).

Table 4-4 summarizes Young's Modulus values of Young Alluvium and Old Alluvium based

on the results of pressuremeter tests performed as part of a supplementary geotechnical

investigation (see Reference 3.4) in Borings HV-5 (approximate Station AR .557 + 00) and

HV-6 (approximate Station AR 557 + 09). Anticipated ranges of Young's Modulus for

these alluvial soils based on engineering correlation (Reference 3.2) and the pressuremeter

test results are also shown in Table 4-4. The stiffness characteristics of the Young and Old

Alluvium will have significant effects on the magnitude and distribution of induced lateral

load on any shoring system which uses internal bracing or combined internal bracing with

external tiebacks.

4.5 Lateral Earth Pressures and StaUility Consideration

4.5.1 Lateral Pressures Criteria

Based on tiie available subsurface. conditions and engineering properties of the

subsurface materials, design lateral pressures for tt~e multiple braced excavation

support systems above the bottom of excavation due to subsurface materials and

1~3U92.RiT192-21Y12-Ui 23



groundwater arc established and shown in Figurc 4-7. Tf~ese diagrams are intended

to be used For sizing of tEtie support members.

It should be noted that the design laterai pressures sf~own in Figure 4-7 are applicable

to flexible wall systems to support the station excavation until permanent rigid wall

systems are installed. Magnitudes and distribution of lateral pressures on permanent

rigid wall systems are specified in the geotechnical report (Reference 3.2).

063092.R1'CJ92.2(W2-01 2.4

O



(A) Dewatered

Notes:

1. H and Z in Feet
2. Lateral Pressure in psf

(B) Not Dewatered
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TABLE 4-4. RANGES OF YOUNG'S MODULUS FOR ALLUVIUM

Youn 's Modulus k
Soil Type Based on Anticipated

Pressuremeter' Range
Test Results

Granular Young Alluvium (Unit A1) 100 to 150 50 to 1000

Fine—grained Young Alluvium (Unit A2) 135 to 380 50 to 750

Granular 0{d Alluvium Unit A3
s~

DNA i00 to 2000

Fine—grained ~Id Alluvium (Unit A4) 5fi0 to 1025 100 to 2000

NOTES:

{1) Performed in Borings HV-5 (approximate Station AR 557+00} and HV-6
(approximate Station 557+09).

(2) DNA=data not available.



4.5.2 Stability Considcraiio~i

A factor of safety of 1.5 or more is required for the overall stability of the excavation

and temporary support system. Based on file SPT data and the results of laboratory

tests on the alluvium samples from this station and adjacent areas, the recommended

shear strength parameters are as follows:

Young Alluvium: c = 600 psf; ~ = 26'

Old Alluvium: c = 600 psf; ¢~ = 28'

4.6 Gassy Conditions

During geotechnical field work (References 3.1, 3.2 and 3.4) the background and headspace

Organic Vapor Analyzer (OVA) readings of every soil sample and triple-meter monitoring on

samples with High OVA readings were performed. Headspace OVA readings range from 0

to 21 ppm with a majority of the readings at less than 10 ppm above the corresponding

background readings. During the Stage II environmental assessment (Reference 3.6) Flame

Ionization Detector (FID) and Photo Ionization Detector (PID) readings were obtained.

Within the station area most of the FID readings are less than 10 ppm above the

corresponding background readings, except some localized FID readings up to 22 ppm above

the background in Boring EV-35 (approximate Station AR 552 + 18). The PID readings in

Boring EV-35 registered zero, whereas in Boring EV-38 (approximate Station AR 556 + 78)

the PID reading ranged from 14 l0 49 ppm above the corresponding background readings.

Sulfur odors were occasionally noticed during drilling and sampling of borings during the

field work.

The potential accumulation ~oF methane and other gases-within oil fields in the Los Angeles

Basin is well known, as evidenced by the fire explosion within the Salt Lake Oil Field at

West Third Street in 1984. The known closest boundaries of the Salt Lake and Western

Avenue Oil Fields are about 8,000 and 9,000 feet from the Contract Unit B-281,

c~3u9z.Ki•r~9z-ziaz-ni 27
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respectively. Oil fields are known sources of methane and H2S. Thus, the possibility of

high methane and HZS concentrations in the station area cannot be eliminated. The Contract

Unit B-28I I~as been classified as "potentially gassy" by the California Department of

Industrial Relations, Division of Occupational Safety and Health Administration

(CAL/OSHA). Therefore, tl~e contractor will comply with the applicable provisions in

accordance with Specification Section 01545, Worksite Safety Requirements. These safety

measures are required to avaicJ any possible f~armful accumulation of Hzs and hydrocarbon

gases in the excavation during the construction period.

4.7 Chemical Co~itamination in Subsurface Materials and Groundwater

4.7.1 Ovcrvie~v

Stage I and II environmental assessments and groundwater quality assessments of the

Hollywood Boulevard Segment were performed and the results of this work~are

presented in References 3.5 through 3.8. Anticipated contamination in soil and

groundwater in the Contract Unit B-281 area, inferred from these studies, is discussed

in Sections 4.7.2 and 4.7.3, respectively.

4.7.2 Contamination in Soil

4.7.2.1 Ccude Oii

During drilling of Boring L-V-37 (Station AR 556 + 58), field instruments indicated

high Total Petroleum Hydrocarbon {TPH) concentrations in soil samples from 5 feet

and 30 feet below ground surface. This observation indicates the possibility of

pockets of heavy- hydrocarbons related to naturalcrude oil. ~ There is a possibility that

the soil within the station boundaries may be contaminated with isolated pockets of

naturally occurring crude oil and related gases since the station area is located about

8,000 feet from the Salt Lake and Western Oil Fields. If soil contaminated with

063092.RI'i'/92-Z1►{2-01 28



crude oil is found within the station excavation, it must be treated as a California-

regulated hazardous waste based on the Level of contamination.

4.7.2.2 TPH (Total Petroleum Hydrocarbons) and BT~X (Benzene,
Toluene, Ethy3benzene and Xylenes)

Available data indicate that localized zones of soil within the station area are

contaminated with measurable concentrations of TPH and BTEX. For purposes of

this GDSR, and in the absence of other contaminants, soil containing contaminants

with concentrations less than those listed below are assumed to be "clean."

hemical Contamination Concentration Limit

TPH 100 mg/kg
Benzene I.0 µg/kg
Toluene 100 µg/kg
Ethylbenzene 680 µg/kg
Xylenes 1750 µg/kg

C Based on the above criteria, the extent of TPH or BTEX contaminated soils is

expected to be localized and minimal.

4.7.3 Contamination in Groundwater

Xylenes and ethylbenzene were detected below the corresponding California

Maximum Contaminant Levels (MCLs) ar guidelines for drinking water in a

groundwater sample from Monitoring Well PII-86 (approximate Station 553+89)

within the Contract Unit B-281 area. In addition, Total Recoverable Petroleum

Hydrocarbon (TRPH) and oil and grease were detected in groundwater samples from

Monitoring Well PII-86 at concentrations above the generally accepted guideline of

0.1 mg/L. Thus, localized groundwater contamination of TRPH and oil and grease is

anticipated in the Contract Unit 8-281 area.

063092.RTT192.2U~2.01 29



nenzene and total petroleum I~ydrocarbon5 (TPH) were detected above the MCL for

benzene and tf~e generally accepted guideline for TPH in a groundwater sample from

Monitoring Well LPE-14 (approximate Station AIt 560 + 73), approximately 192 feet

west of the western end of tine Hollywood/Vine Station.

No dewatering prior to station excavation is a~lticipated. However, localized and a

small amount of groundwater seeping into tl~e excavation should be anticipated.

Effluent discharge will be required to meet all tf~e applicable standards, conditions and

requirements imposed by the City of Los Angeles Sanitation District and RWQCB.

063092.Ri''C192-2042-01 3Q



S.d Geologic Features of Engineering and Construction Significance

5.1 General

Subsurface conditions in the Contract B-281 area are described in Section 4.0. In general,

station excavation and constriction will cncotinlcr thin roadway pavement, shallow fill (up to

5 feet thick), and about 60 to 67 feet of heterogeneous and nonuniform Young and Old

Alluvium. As described in Section 4.0, groundwater table iii tine contract area is within the

OId Alluvium. This section provides a description of potential geologic subsurface features

which may significantly affect the construction of Contract B-281.

5.2 Difficult Excavation Conditions

Station excavation in this contract will encounter a number of conditions during excavation.

These conditions are summarized as follows:

■ Local presence of granular Young and 41d Alluvium with little or no fines

(i.e., fines content less than 12 percent), which may readily run and ravel.

■ Local presence of soft to medium stiff fine-grained and loose granular alluvial

soils which may have a tendency to slowly slough or ravel if support is not

applied timely.

■ Although not encountered in tl~e borings in the Contract Unit B-281 area,

al~andoned rail and/or rail ties may exist within the station excavation limits

(railway remains were encountered at various locations along Hollywood

Boulevard}.

o63o9z.Rrrni-zoaz.oi 31
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■ High water table in portions of station excavation wl~icli may affect soldier pile

drill Bole stability and excavation stability.

5.3 Fault Crossings

No known active or inactive faults cross or project toward the station area.

5.4 Oil and Gas Fields and Undocwucnted Oil Wells

As described in Section 4.5, the known closest boundaries of the Salt Lake and Western

Avenue Oil Fields are about 8,000 and 9,000 feet from the station area, respectively. In

addition to being the likely sources of gassy conditions (Section 4.5), these oil fields may

also be potential soil and groundwater contamination sources due to tine presence of residual

petroleuiii (oil and tar).
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G.0 Min-made Ceatw•es of L'ngineering and Constructio~~ Significance

6.1 Building Protection Criteria

To estimate potential damage to the structures adjacent to the station area, the following

factors were considered:

■ Structure and utility type

■ Horizontal and vertical position of the structures and their foundations relative

to station excavation

■ Estimated magnitude of angular distortion at the grou~id surface

■ Type of ground

■ Depth of excavation.

Alternative methodologies exist for evaluating the influence of settlement on existing

buildings. For the purpose of this GDSR, limiting angular distortion of buildings is given in

Table 6-1. A review of Table 6-1 indicates that bearing wall structures and plaster partitions

are first cracked at an angular distortion of approximately 1/300. To provide ample warning

and control of ground movement due to station excavation and dewatering, the maximum

allowable sustained angular distortion induced by station excavation will be limited to one-

half this amount, i.e., 1/600. The maximum absolute settlement of a column or footing will

be limited to 1 inch. To prevent these sustained movements and distortions which may be

deleterious, a value of 1/900 angular distortion and an absolute settlement of a column or

footing of 11Z inch have bee» established as the points al which defensive measures,

including modifications to excavation methods and techniques, may be required.
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1'ABL~ 6-1. LIMITING ANGULAR DISTORTION

Category of Potential Damage Angular Distortioc~

Danger to machinery sensitive to settlement 11750

Danger to frames with diagonals 1/600

Safe limit for no cracking of buildings 1/500

First cracking of panel walls 1/300

Difficulties with overhead cranes 1/300

Tilting of high rigid buildings becomes visible 1/250

Considerable cracking of panel and brick walls 1/150

Danger of structural damage to general buildings 1/150

Safe limit for flexible brick walls, L/H~" > 4~z' 1 / 150

Notes: (1) L = Length; H = Hcight
(2) Safe limits include a factor of safety
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G.2 Building Structures

Most of the structures along the project site and within 100 feet of either sides of the station

excavation, are up to 4-story wood frame or concrete masonry units, except for the 100-to

125-foot high Pantages Theater and a 13-story office building at the northwest corner of the

Hollywood Boulevard/Vine Avenue intersection. The planned excavation for Contract Unit

B-281 is not expected to have an adverse effect on adjacent structures and no pre-

construction building protection is specified.

6.3 Impact of Caistract.ion

Station excavation may cause some ground settlement or angular distortion at ground surface

within 60 feet to 70 feet of station outline. It is the Contractor's responsibility to carry out

the excavation with adequate and timely placement of a suitable support system to ensure that

the adjacent structures are not damaged due to station construction.

6.4 Wal{c of Fame

The sidewalks on both sides of the Hollywood/Vine Station are portions of the Walk of Fame

which consists of decorative sidewalks with inset stars in terrazzo in recognition of

entertainment industry stars. Protection of the Walk of Fame from damage is of paramount

importance and is tl~e responsibility of the Contractor. Tlie best protection of these sidewalks

will be either removal for protection during construction or exercising good station

excavation/shoring practice to minimize ground loss. Any damage that does occur should be

repaired to its original condition.

6.5 Assessme~tt of Damages

To establish actual damage resulting from station construction, the Commission will conduct

a preconstruction survey of all private and public structures. Tl~e results of the
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preconstruction survey will form the baseline condition of the existing building structures and

public utilities.

6.6 Monitoring Criteria

To monitor settlement of the structures located on both sides of the station, building and

ground settlement reference points will be installed and ground and structural movements will

be recorded by the Commission as specified in specification Section 01056, Geotechnieal

Instrumentation, Cut-and-Cover.

6.7 Protection

No preconstruction structure protection is speciFied. If geoteciinical instrumentation indicates

that settlement and ground distortion are having a damaging effect on adjacent structures, the

Commission will direct the Contractor to take any mitigative measures deemed necessary.

O
6.8 Restoration

Should architectural damage be incurred by any building near the station excavation because

of station construction, the building will be repaired and restored to its preconstruction

condition by the Contractor. The preconstruction survey before station construction will be

used to determine tl~e extent of any damages incurred during station construction.

6.9 Summary end Conclusions

Information gained from the subsurface exploration and experience on other Metro Rail

projects indicate that ground settlements and angular distortions will generally be small, if

proper construction tecf~niques are followed. Both careful excavation control and the

monitoring of settlements at buildings near the station are needed to control and evaluate

ground movements and minimize damage. During construction, it is important to closely
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coordinate the results of the monitoring of existing adjacent structures (done by tl~e

C} Commission) so that appropriate treatment measures can be immediately implemented.
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7.0 Selection and Desig~~ of Ground Support

7.1 Definition

Initial and final ground support systems are required for the construction of Contract Unit

B-281. The initial support system is required to support and retain the station excavation

until the final support system has been installed and gained sufficient strength to sustain the

required long-term loadings for the permanent support for tl~e station structures. The

required loads encompass all the long-term loadings to whic}i tl~e structure will be exposed

over its lifetime, including earth pressure, hydrostatic pressure, earthquake and other

imposed loadings. The initial support system is designed by the Contractor based on his

analysis of the ground conditions, his chosen method of excavation and construction

techniques, and his schedule. Initial support sheeting elecne~its are generaily left in place.

Final support structure is designed by the Engineer.

Design criteria for excavation support systems are detailed in the Contract Documents.

7.2 Initial Support

Excavation for this contract will generally consist of one large excavation and several smaller

adjacent excavations. The station and crossover excavation will be approximately 60 feet

wide and 895 feet long with depth ranging from approximately 65 feet to 72 feet. If the B-

251 twin tunnels in tl~e station area are not excavated by the lime tl~e Contractor for B-281

starts the station excavation operations, the initial station excavation is limited to 30 feet

above the lop of the rail to allow B-251 tunnel construction by others to proceed unimpeded.

Selection, design, installation and maintenance of an apprapriale initial support system will

be the responsibility of lire Contractor and subject to review and approval by the Commission

or its designee.

~l llb3(192.RI'i'l92-2(132-01 ~ 8



Because of the deep excavation, infernal bracing (struts and wales), or external tiebacks with

sheeting system of soldier piles acid timber lagging or interlocking steel sheeting, will be

required for lateral support. Soldier piles and timber lagging are a relatively inexpensive

choice of support, but will require control of ground losses during installation and control

and restriction of soil migration through tiie Lagging afterwards. In lieu of timber lagging,

precast reinforced concrete lagging will also be permitted. Preloading of struts and/or pre-

stressing of tiebacks, to minimize support wall deformation is required as specified in the

Contract Documents. If a shoring system which combines external tiebacks and internal

bracing on struts and wales is selected for support of excavation, tiie support design must

account for the variation in stiffness and deflection characteristics of the support elements

which may induce substantially different loads. The Contractor is cautioned to adhere to the

criteria given for the design a~u! installation of cxcavativn support syslcm.

Driving of an inlcrlocking steel sheeting system or soldier piles is not considered for this

project. The use of conventional impact driving of soldier piles and steel sheeting is not

permitted. The soldier plies in tl~e site area shall be installed in predrilled holes as specified.

a Slurry or casing will be required in tl~e predrilled holes to minimize caving and maintain hole

stability. Tile use of slurry wall construction for support of excavation in lieu of

conventionally supported soldier piles and timber lagging does not appear to be practical.

Hard drilling and drill clatter were observed during tl~e drilling of the borings in the gravel

layers. This indicates difficult or time consuming drilling of the holes for the soldier piles.

The gravel layers are of substantial thickness and may be encountered at any depth. Gravels

and sands, when exposed to even small hydraulic gradients become unstable causing caving

and large inflow of ground into the drill holes. Backfill quantities around installed soldier

piles may greatly cxceecl the thcorelical volume and pose a problem later during the station

excavation by intruding into the designated structure limits.

Tl~e simplest and most economical method of supporting a deed excavation, given the

subsurface conditions, future use, and construction requirements, would be the use of

conventionally supported excavation with a braced sheeting system of soldier piles and timber
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lagging provided groundwater is controlled where needed, especially east of approximate

Station AR 553 + 89 (monitoring well PII-86).

The other smaller excavations required for entrance ways, shafts and emergency exits can be

excavated using similar methods.

7.3 Final Support.

The final support system is an integral part of the station structure and will consist of a

reinforced cast-in-puce concrete box, as indicated on the Contract Drawings. A properly

installed High Density Polyethylene (HDPE) membrane is required to prevent methane gas

and hydrocarbon penetration into tl~e struct~ire.

a
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c
S.0 Anticipated Ground Behavior and Construction Difrcuttics

8.1 Excavztion and Drilling Methods

The station excavation will be made predominantly in tine Young Alluvium and Old

Alluvium. Tl~e base of the excavation will be in Old Alluvium. No boulders are likely to be

encountered in the base of the excavation. The ~'oung and Old Alluvium may be excavated

with conventional earth-moving equipment. The alluvial soils may leave a tendency to slake

and ravel if subjected to changes in moisture conditions and may run or flow when they are

exposed to adverse hydraulic gradients or are below water table. Thus, timely application of

initial ground support is important. The clayey and silty soils may be locally soft and sticky

and the granular soils may be locally loose in the upper 5 feet to 15 feet of excavation. This

may make excavation and spoil Handling equipment travel difficult at times.

Soldier piles for a temporary support system will be installed in predrilled holes. Hard

Q drilling may be encountered due to a local presence of gravel. Drilling could be

accomplished with conventional equipment. A conventional pile drilling rig with sufficient

weight should not have unusual difficulty in drilling the Boles for the soldier piles. Hole

instability is to be anticipated where and wllei~ the granular (coliesionless) alluvial soils are

encountered (granular Young and Oid Alluvium is predominant in the station area) both

above and below the water table. Caving and later large overruns in backfilling quantities

may occur when such adverse conditions are encountered. Casing or slurry will be required

in those instances. Appropriate drilling equipme~it and casings should be available at the job

site for rapid use.

\ 1 063092.RIT/92-2(W2-01 4]
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8.2 Ai~ticipatcd Ground I3cluivior

Ground behavior during excavation in Young Alluvium and Old Alluvium depends on the

density and fines content of granular soils and the stiffness of fine-grained soils and the

hydrologic conditions. In general, these materials should stand long enougi~ to place lagging

at practical intervals except locally where clean and relatively clean granular alluvial soils are

encountered which may locally run and ravel readily. Fined-grained alluvial soil will also

have a tendency to rave( locally if lagging is not applied in a timely manner. Local areas of

unsupported medium stiff to stiff fine-grained soils may tend to migrate into the excavations.

Presence of hydraulic gradients towards the excavation, especially in the east end, tends to

decrease stability and may drastically after drill hole stability. Once excavation is supported,

migration of fine-grained soils tl~rougli the lagging, by raveling or water transport, should be

prevented.

It is important that field personnel must recognize subtle material changes as the excavation

is made, and promptly adjust their production rates and lagging installation intervals and

O shoring needs in order to control the ground and minimize ground losses accordingly.

Maximum vertical distances between bracing are given in the Contract Documents.

8.3 Construction Sequencing

Construction sequencing will be selected by the Contractor, based on his excavation support

system design and earth-moving methods. The excavation must be carried out in an orderly

fashion that includes adequate and limcly placement of lateral bracing to prevent ground

movements in the excavation and at lire ground surface.
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8.4 Groundwater Scep~gc and Inflow

As described in Section 4.3, the measured groundwater table in the station area is about 6

feet above the bottom of station excavation at the east end of the station. This groundwater

table slopes down westerly at a gradient of about one percent and below tl~e Uottom of

excavation west of approximate Station AR 553 + 89 (Boring PII-86). No dewatering prior

to the construction is considered necessary. Considering the moist nature of the subsurface

soil above groundwater and potential seasonal fluctuations of groundwater levels, there will

be localized groundwater inflows into tf~e excavation opening. These inflows will have to be

collected and pumped out of the excavation using ditches (drains) and sumps duricig mass

excavation. Below the water table the granular non-cohesive soils tend to be unstable during

soldier pile drilling and placement.

8.5 Potential effects on Adjacent. I'~cilities

The excavation support system will be designed and constructed using the criteria indicated

O in the Structural Standard Drawing Nos. SS-002, SS-003, and SS-004, and Specification

Section 02160 -Excavation Support Systems. Potential impact of station construction on

adjacent facilities and the associated responsibility of tiie Contractor are described in

Section b.0.
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9.4 Geot~chnical Ii~strument:~tioii ~~id Monitoring

The following types of geatechnical instrumentation are indicated in the Contract Documents:

■ Ground Surface Settlement Reference Points

■ Building Settlement Reference Points

■ Inclinometer Casings

■ Observation Welis

■ Load Instrumentation Zones.

The Contractor will furnish, install, and maintain all gevtechnical instruments for cut-and-

cover structures in accordance with Specification 01056, Geoteclinical Instrumentation, Cut-

and-Cover. The Commission will monitor the instruments. The purpose of the

instrumentation is to detect movements of the ground, structure, and groundwater fluctuation

during construction; and the influence of such observation vn the support of the excavation

system, building structures, utilities, and facilities.
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APPENDIX A

SUMMARY Or GCOTCCI-INICAL FIELD AND LABORATORY TEST DATA

The geotechnical field and laboratory test data from the borings within the Hollywood/Vine

Station limits are presented in Table A-l.

Available laboratory direct shear and triaxial compression test data for Young and Old

Alluvium within the station area is Iimited. Therefore, to demonstrate the potential range

and variation of the shear strength properties of Young and Old Alluvium, all the available

shear strength data for the subsurface materials within tine Hollywood/Vine Station area and

adjacent tunnel segments (in similar soil conditions) are used in summarizing the engineering

properties of the subsurface materials in Section 4.4. These data arc summarized in Table

A-2 (direct shear test results) and Table A-3 (triaxial compression test results).
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