
H.J. DE6ENKOLB ASSOCS, ENCIMEEAS a\~
-"_". AAIL Ti~NSIi COISU LT~ITS

S OF iAOPOSID TtlIINFLll6 Ot E9►TI8M5 BI
TF 165/8221 ~LI6NIIE17/APT Ii1

230 ~`
~ ,

tJegenkolb~ssoc~~te
k ~_ .r-..~ ~ _ ._

~„ .



~8 ~ 313 i5

0

TUNNELING OPERATIONS

ON BUILDINGS

~I~I ~1!

EFFECTS OF PROPOSED

LACM'~~ ~B~Y

350 Sansome Sireel

Suue 90C
San kanc~sco, CA

saiw
A15-392-fi952
Fae 415-981-3151

I' J L'eaenkolL Associa~es, Engineers

LACTC/RCC
LIBRARY

F C.alilomia Corporation
pracunng in Me hmad held
of SlmcWral EnB~neenngDegenkolb



- :

~ ~ ~ .

N. J. UeyenKol6 Associates, Enyineers

Degenlcolb

Metro Rail Transit Consultants
548 South Spring Street, Seventh Floor
Los Angeles, California 90013

Attention: Dr. James fi. Monsees

m svucr,~ ~,. ~, , ,

January 15, 1991

Reference: EFFECTS OF TUNNELING OPERATIONS ON BUILDINGS
B221 T[JNNEL ALIGNMII~TT
(DEGENKOLB JOB NO. 85005)

Genflem~:

Attached is our report on the influence of the proposed tunneling operations on the
various buildings along the B221 tunnel alignment The B221 tunnel alignment connects
the Wilshire/Vermont Station and the Wilshire/Western Station Crossover and includes

J
the Wilshire/Normandie Station.

Specifically, our task was to determine the potential settlements produced by the
tunneling, assess the effects of these settlements on the. various struchues along the
alignment and to recommend protection measures as required. Anticipated ground
movements was calculated with the assistance of MRTC staff and are based on
geoteclinical information contained in the "Geotechnicai Report, Metro Rail Project,
Design Unit A220" by Converse Consultants dated March 1984 and a supplemental report
also by Converse Consultants, dated August 1990.

It has been a pleasure to Have been of continuing service to you and we trust that this
report meets your present needs. Of course, we are available to meet with you at your
convenience to discuss our findings and recommendations.
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H. J. Deyenkulb Associates, Engineers

INTRODUCTION

This report present the res~ilts of our analysis of the effects of the proposed tunneling

operations on the various buildings along the B221 alignment

Our task was to determine the potential settlements produced by the tunneling, assess

the effects of these settlements on the various structures along the alignment and to

recommend protection measures as required. Anticipated ground movements were.

calculated with the assistance of MRTC staff and are based on geotechnical infornution

contained in the "Geotechnical Report, Metro Rail Project, Design Unit A220" by

Converse Consultants dated March 1984 and a supplemental report also by Converse

Consultants, dated August 1990.

DESCRIPTION OF TUNNEL ALIGNMENT AND SOIL CONDITIONS

The B221 tunnel alignment connects the Wilshire/Vermont Station and the

Wilshire/Western Station Canssoverandu~cludestheWilstiire/NormandieStation. From

east to west, the tunnels start at the Wilshire/Vermont Station, pass beneath Sixth Street,

turn southward at New Hampshire Avenue and pass in a southwesterly direction across

a Berendo Street, Catalina Street and Kenmoze Avenue. At Alexandria Avenue the tunnels

tumbeneath WiLshireBoulevarduntiltheyreachthe Wilshire/Western Station Crossover.

The alignment is shown in plan on Plate 1.

The tunnels are stacked vertically as they emerge from the Wilshire/Vermont Station.

Beginning at Kenmore Avenue, the lower tunnel gradually moves upwazd until the

tunnels are located horizontally beneath Wilshire Boulevard at Mariposa Av~ue. The

tunnels remain in a horizontal configuration until they reach the WiLshire/Western

Station Crossover.
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H. J. Degenkol6 Assacia~es, Engineers

Currently, we undecatand that the lower tunnel is to be driven fist, beginning at the

WilshireNermont Station. The Contractor will leave the option of eitt~a stopping this

tunnel at the Wilshire/Norma~ie Station, if the progress of atatlon construction permits,

or to continue on to the Wilahire/Western Station Crossover. The process is then

repeated for the upper ttmneL The actual wnatnution procedise employed by the

Contractor impacts the effects of the construction on the various buildings adjacent to the

Wilshire/Noraiandie Statlon in that in addition to bring e~cpoaed to the effects of an

exmvadon for the station, they may also «perIence the potmdal effect of the tunneling

1 t J t 1

The tunnels arelocatedin a s~tatone strahmi betweai the Wilshire/Vera►ont Stateon and

the Est end of the Wilahire/N~***+9*+~+a Station We widerstand that the ailbtone is

ecpecte~ to respond e7ascicauy az,d essenciauy in~►raneously co the cuiu,eling

operations: Due to the pasE mood of hmneling in this type of givund, we understand

that MRTG ocpects that a major run which might lid to complete toes of support of an

individual footing is exh~emely unlikely.

From the Wilshire/Normaidie Station to the end of the alignment, the tunnels are

located m alluvium► where the response of the ground will be eomewliat different We

understand that the alluvium► is ocpected to loosen and settle in response to the tunneling

operations, creating a surface seWement trough much like that observed along the A146

alignment This type of grnmd movement is not compl~ely instantaneous because the

loosening procres oocuis graduaIIy, reaiilting in a time dependait propagation of

settleatmt to the s~Ce.
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IIVFLUENCE OF THH TUNNELING OPERATIONS ON TF~ STRUCTURES ALONG

THE B221 TUNNEL ALIGNMHNf BETWEIIV THE WIISHIRFJVERMONT AND

WIISHIAF/NOAMANDIE STATIONS

a Based on our site vlslls, rnu review of the B2T1 mntrad drawings and our review of the

available building drawings, we deterailned that the impact of the humellng operations

on the following b~n'ldings was significant and warranted detailed study:

1) 3325 Wilshire Boulevard

?a Wilshire Squaze II —3333 Wilshire Boulevard

3) fivanston Apartments —630 South Kenmore Avenue

4) Wilshire Square I —3345 Wilshire Boulevard

~ry 631 South Kenmore Avame

6) Gaylord Apartments —3355 Wilshire Boulevard

~ Bmwn Derby PlaTa — 33T7 W~ehire Boulevard

8) Equitable Building —3935 Wilst»re Boulevard

9) 645 South Mariposa

10) Wilshire Ch~stian Church —3471 Wilshire Boulevard

In addition to the buildings listed above, the Fireman's Fund Insurance ComP~Y

Building and Garage, located on Sixth Street at New Hampshire Avewe, are significantly

affected by the B221 dumeling operations. However, these structures are addressed in

an mdepadait report since they are also influenced by the B251 alignmait hmneling

work
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A few major stzuduxes along this portion of the alignment appeared to be only

minfimally affected by the riuu~ling operations, with calculated settlements at the

foundations levels on the oid~ of 1/10 inch or less. These ahvctures includes

11) IBM Bullding —3424 Wilshire Boulevard

1?a 3440 -3450 -3460 Wilshire Bauleva:d

No additional analysis work was performed on these structures and no building

protection is recommended. However, we recommend that pre-construction surveys of

these building be performed to document existing mndiHons which may later be claimed

as having rcgulted from the dmneting operations.

Many other buddings, mainly one- az~d two-story wood flame azid masonry building.

along this portion of the alignment appear to be affected by the tunneling operations.

However due to the depths of the hmnels at the birilding locations, the antidpated effects

on the buildings appear to be minor and rnnsequently no building protection measures

aPP~ nec~.sary for these shvctures. ARer both tunnels leave passed, any damage can

then be repaired. We believe that the cost of mitigating any potential damage would

almost certainly screed the cost of repairs. We strongly recommend that pre-constructlnn

siuveya for these structures be performed to document exLsting rnnditions.

We tmdeistand treat a new four-story st~ucwre with three parking levels, one at street

level and two below grade, is planned at 630 South Catalina Avenue to replace the

e~dsHng two-story wood name buildings at 627-631 South Catalfia Avenue. Th3a site is

on the west side of the street, directly to the north of the 3333 Wilshire Boulevard

BuIIding. The new biillding is to be of concrete construction with a spread footrmg

foundation MIrPC has studied schematic drawings for this new development and has

determined, based on tlila preliminary informatron, that the tunneling operations will not .

signi&cantly affect this new shvcture. We have included the MRTC letter to the

Comm9ssion regarding this new structure in Appendix B.

5
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The roulta of our detailed analysev for the buildings numbered 1 through 10 are

desrn'bed below. A plan drawing of the B221 alignment, indimHng the Io~Hons of the

various buildings, is shown on Plate 1.

6
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u .~~J T'V~I9~fi1C BOYI~DQT(~

The 3325 Wilshire Bo~ilevard complex rnmists of athirteen-story steel frame office Wwer

structure with a single basement and athree-story reinforced concrete parking structn:e,

also with a below grade level, located immediately ro the north of the tower. The

comploc is lomted on the north~at corner of the intersection of Wilshire Boulevard and

Alexandria Avenue. filevations of the of8oe tower and parking garage are shown on

Plate 1-1. The proposed tunnel alignment passes in a southwesterly direction to the

north of the building, approaching within 36 feet of the northwest comer of the garage.

At this location the crown of the upper tunnel is appm~dmately 36 feet below grade

The complex was designed by Victor Gruen Architect AIA, with drawings dated May 10,

1955.

In plan, the office building measures 150 feet by 165 feet at the base and steps inward

above the second 9oor level to fog a tower measuiuig 100 feet by 165 test. Floors are

of wncrete ffi1 on metal deck supported on steel beams and crolumne. The building is

founded on 14 inch diameter concrete piles cast in driven stcel casing•

The parking structure is athree-story with basement re[nfonced concrete struchire located

to the north of the tower and measures 187 feet by 122 feet in plan. The bas~nmt ie

situated partially below grade sinre the site slopes downward to the north appro~3mately

8 feet along the l~gth of the garage along Catalina Street A rnnaete wall with brick

veneer is located at the north ~d of the garage along the property line. The 8araBe

consists of .two c~eentlaIIy independent single bay hams structures with balanced

canNleveis, separated by a longitudinal joint along the centerline of the shucture. The
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floor levels in the Est portion are offset one-half the typical sWry hdght fmm the floor

levels in the west portion of the building. The Est and went sides of the ahvchae are

~. connected by ramps located at the north azid south ends of the bullding. The floors are

'̀~ of mncrnte joist construction The lowest level2ias a rnncxeteslab-on-grade. The garage

• is also founded on concrete. piles cast in drives steel rasing.

Description of fhe Tunnel Alignmart and the InJluata of the Tunneling Operations on the

Structures

Along this portion of the alignment, the tunnels are snicked vertically and pass in a

southwesterly direction to the tmrth of the builduig, approaching within 36 feet of the

northwest rnrner of the garage as shown on Plate I-2 At this location the crown of the

upper tunnel 9s appro~~etely 36 feet below grade. A section through the tunnels at

thdr closest approach m the building is shown on Plate 1-3.

The tower appeazs to be lomted beyoid the woe of influa~oe of the h~nnelh►g operations
and, therefore, we ecped that the potential for measurable settl~mts is very low.

The parking structure, however, appears to be within the woe of influa~ce of tkie
tuiu~eling operations. Based on the available geotechnical information, the piles

~PP~~S the garage appear to be founded witUin the silffitone stratum with the pile
tips approximately 35 feet be]ow grade Since the pile casings were drlvm a~ probably

developed high s13n frktlonal resistance with the surroiu~ding ao31, we would ocpect
th~ to amve with the siltatone as it responds to the ttmneling. Following dL9cvssiona

with MRTC, we understand that the siltsmne is expected to respo~ elastically azd
essentially instantaneously to the tunneling op~aHona.

8
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With the assistance of MRTC, we calculated potential settlement for various locdHons

within the gazage Aamimin8 8~ ~~'S P~cticea, oar cakulatlons indicate the

greatest potential for settlement odsta in the northwest corner. However the setU~mta

in the portion of the building are relatively small due to the large distance b~ween the

huuiels azid the binding. Our calcu]atIon indicate potmHal setHementa on the order of

1/4 inch or leas at the plle caps which translate Into vay slight differential setflenwnts

on the order of L/4500 or less. We would not expect these levels of settlement to

produce structural damage in the garage although the potential for minor wall sacking

in the concrete wall along Grid Line T does e~3st.

Situe the predicted settlema►ts within the gazage are small and the tower appeazs W be

beyond the zone of influence of the tunneling, we do trot recommend any building

protection measures be u:dertaken prior to tonneling. We recommad however that if

any damage does occur, such as cracking in the wall on Grid Line T, it be repaired after

the both tuiuie]s have passed.

9
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2) Wilshire Square II —3333 Wilshire Bou/coard

Wilshire Square II is aten-story steel frame structure with four levels of iu►derground

paridng located on the northwest corner of the intersection of Wilshire Boulevard and
` Alexandria Avemie. The south elevation of the building is shown on Plate 2-1. The

proposed tunnel alignment passes beneath the northwest corner of the building. The
Qown of the upper tunnel is approximately 45 feet below grade adjacent to the building.

The complex was designed by Langdon &Wilson, Architects, and Brandow &Johnston

Assodates, Structural fingineers, with drawings dated January 31, 1980.

The tower measures 113 feet by 233 feet in plan and rises 140 feet above grade at

Wilshire Boulevard In plan the office tower is setback from the north and west property
lines apprmdmately 12 feet and 52 feet respectively. The parking levels cover essentially

the entire site accept fora 5 foot setback from the south property line along Wilshire

Boulevard Floors consist of lightw~ght concrete fill on metal deck, supported by steel

beams and girders and steel columns. The tower is founded on concrete spread footings

at approximately filevation +192 feek The foundation plan is shown on Plate 2-2 The

tower steps outward in the northwest rnrner of the first story to form slow-rise portion

measuring 108 feet by 50 feet in plan.

Beneath the tower, the parking garage extends four levels below grade with story heights

of approximately 10 feet The plan dimensions of the garage are larger than the tower,

measuring 163 feet by 245 feet The garage is also of steel construction, with wncrete

floors supported on steel fraa►ing. The steel floor framing is supported on steel columns

except at the north and west property lines where the framing is supported on the 10

inch thick reinforced concrete perimeter retauting walls. The lowest level leas a concrete

10
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slabo~grada A vertical ventilation abaft is located In the northwest rnr~r of the

garage. The etiaft adends appmximatety 6S feet below the lowest parking level W

IIevatlon +190.0 feet, with a small sump extending appro~dmately 5S feet lower to

IIevaHon +1845 feet

During our site visit, we discovered that the building appears W have a severe water

inBlfratlon pmbl~ through the octerior co~ete walls in the two lowest parking levels,

suggesting the prca~ice of a significant amount of ground water. The walls are rnvered

with efIIorescmce and appear to be generally in a poor emte of repair. Aoconding to a

bullding maintenance employee, the pump located In the sump described above operates

alawet continuously, eve during summer months. The north basement wall in the

lowest parking level and the sump are shown on Plate 2-3.

Description of the Tunnel Alignment and the Ittjluetux of the Tunneling Opemtiuns on the

Structure

Along this portion of the alignmen4 the hmne]s are snicked vertically and pass

diagonally under the northwest rnrner of the site ba~eath the garage and the single story

.portion of the tower. The foundation plan, showing the tunnel alignment, is shown on

- Plate 2 2 The sown of the upper Umnel is approximately 45 feet below street grade on

Alexandria Avenue as it passes by azid beneath the building.

Near the mrthwest corns of the site, the sown of the upper hmnel passes

appro~dmately 12 feet below the bottom of footings which are founded at filevaHon +192

feet The t~nmels pass alawst directly below the sump in the venHlatlon shaft and locally

the crown of the upper hu►z►el passes within appro~dmately 4S feet of the sump pit

Sections through the tunnels at the sim►p avd a typical location along the wall are shown

on Plates 2~ and 2-5, respecCively. _ .

I1
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Based on the available geotechnical fnformation, the bullding appeazs to be founded on

the ailtstone stratum ben~th the surface alluvium We iuidecstand that the ailtstone is

expected to respond elastically and ess«itially instantaneously to the huuie]h~g

operations. Due to the past record of humeling in this type of ground, we undeismnd

that MRTC ocpecb that a major run whkh might lid to complete ]mss of support of an

indivIdnal footing is unlikely.

With the assistance of MRTC, we cakiilated potential soli settlements for vartoua

locations within the building. Assuming good hmneling practices, our calculations

indicate the greatest potential for settlement exists in the northwest coma, with an

estimated so~1 settlement on the order. of 1 inch at Gdd Lanes A-5. The calculated soil

settlements decease in magnitude to the Est az~d south from this location yielding

differential soil settl~mts of L/b00 or less along Grld L1ne A and L/800 or less al~tg

Grid Line 5. The ]argesi estimated settlement bm~th the Wwer oatus at Gdd Lines B-4

and is roughly 0.4 inches. Differential cettl~enb within the tower are L/900 or less.

Due to the proximity of ffie upper formal to t1~e structure in the northwest rnma, the

potential «Lsts for local settlements in e~ccess of those di~+~a~ above. However we

expect that the basement walls on Grid Lines A and 5 will atteQ►pt to span over these

IocaIly large soil seul~ts, minimizing the A~~c~+~,,,~~ differential seWemmta observed

in the structure. Due to the in-plane sdffne4s of these walls, this archfr►g action may

result u~ minor void 6paces forming beneath the structure. Particularly beneath the simip

and ventilation shaft

The structural drawings for the building indicate that the construction excavatlon for the

structure was supported with soldier beams and tiebacl~ as shown on Plates 2-4 and 2-5.

It appeazs that the tips of a few soldier beams will obshvct azd interfere with the driving

of the upper hmnel and must be demollatied as the tuimeling work prog~sses.

12 ~p►CMTA L1BR~Y
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We do not recommend that any building protection m~sures be taken for this structure

prior to t~mneling. It appears that any effort to locally prevent aettl~t, such as

~~Yr would likely a+eate hazel spots ben~th the building and save W shift

distress to another location rather than eliadnate it Since ground cettlement is essentially

an elastic response to the tunneling and expected to occur almost instantaneously, it does

not appear [fiat rnmpacHon grouting would not be effective in controlling building

1 • J1 J ~:

Because the structure Is of steel flame construction, we would not eupect the pot~tial

settlements discussed above to cause struclvral damage although we would expect to

observe aacldng in the basement rnncrete walls along Gzid Lines A and 5, especially in

the northwest rnrner near the abaft end sump. Any crack[ng which may develop in the

basement walls should be repaired bX epoxy injection after both tunnels Iwve passed.

AddiHonaIIy, the potential Delete for minor damage to the euter3nr famde such as window

cracks and water leaks due M the shifting of window panes.

Due to the deteriorated condition of the basement walls in the lows two parking levels,

we recommend that a preconetrucdnn survey of the property be performed M docum~t

the locations and sizes of wall tacks as we11 as any other e~dsHng mndihions which

might be later claimed as being caused by the tunneling work.

13
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3) EvaastoK Apardr~atb — G30 South Kcxmorc Avawt

The Evanston Apartment building is a sbc story unreinfox~ed masonry bullding located

to the north of the ~ of Wilshire Boulevard and ICa~arore Avenue The weal

elevatlon of the building is shown on Plate 3-1. The proposed hinnel allot passcv

diagonally beneath the southeast of the building 3n a southwestely direction The crown

of the upper tunnel is appm~3mately 50 feet below grade adjacent to the building.

We were unable W obtain drawings for the building. During our site visit we observed

that the Millding is H-st~apecl in plan and has imrdnforced masonry b~ring walla

around the entire perimete of the structure. It meas~ues approximately 132 feet by 100

feet in plan as shown on Plate 3-2 We were told by the building manager trial .the

building was rnnstructed in the ]ate 1920s and has woad Hoorn supported on steel beams

and interior steel columnv. The stxvcKu~e Yiae no basement although there is a narrow

below grade exit pas9agewaY for a stair shaft locatedm tt~e south~st corns of the

building.

Description of the Tunnc! Aiignment sad t?u In/iuena of the Tunneling Operatinna on the

Structure

Along this portion of the alignment, the tunnels are stacked vertically with the crown of

the upper tunnel apptnximately 50 feet below grade adjacent bo the bullding. The

hin~]s pass dlagonaIly bm~th the southeast corner of the building azd the fire escape

tunnel, anesing the east azd south property lines appro~3mately 43 feet and 79 feet

respectively from the southeast coa►er of the site. A plan of the building, indicating the

14
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tunnel alignment, is shown on Plate 32 A section through the ttuineis and the building

is shown on Plate 33. At this location along the alignment, the tunnels aze entirely

e within the siltstone lays and we understand that the ground is expected to respond

cssentially elastically to the tunneling operations.

With the assistance of MRTC, we calculated potential settlements for various locations

within the building. Assuming good tunneling practices, our calculations indicate the

greatest potential settlement is on the order of 0.4 inches where the tunnel centerlines

cross Grid Line 2 Due to the depth of the tunnels, the calculated differential settlements

within the building are small, on the order of L/1900 or less.

We would not expect this level of settlement to produce structural damage in the

building, although the potential exisb for cracking in the exterior brick walls. During our

site visit, we observed horizontal aacldng in the brick walls near the Aoor levels where

one would expect IIoor beam ledgers to be fastened to the brick walls. This damage may

have resulted from a recent earthquake or may be an indication of water infiltration and

corrosion of embedded steel straps. In either case, the cracking shows a wealrness in the

walls and conditions which should be monitored closely during the mining of the

tunnels. Assuming construction details rnmmon for this age of structure, we would

expect that the internal fraaung of wood and steel would be able to accommodate the

calculated potential ground movements.

0

Due to the lack of drawings, we have been unable to investigate the effects of a complete

loss of support for an individual interior footing. However, we understand that a major

run which aught cause loss of support is unlikely since the upper tunnel appears to be

entirely within the siltstone along this_portion of the alignment

15
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Based on our calcu]allona of the potaitlel settleaienta due to tt~ wnneling opaaHo~,

we do not recoma~md that any building protection measures be ~derhakai prior to

- tunneling. Our analysis indicates that the e~cpected total settlea~enb are relatively eawll

and that dlfferenHal settlement induced by the tunnels will be less than acceptable

limits.

As we noted above, the potential for Qacking in the b~3ck aweonry exterior walls edsts.

We recommend that any damage be moniwred closely during tunneling az~d that the

damage be repaired after both dmnels leave been completed beneath the building.

16
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w{~B~I~fE $lj4AflC I —.~S ~{19~f~fC BOtlTLDAl11

Wilshire Square I is a twelvestory cona+ete frame structure with a threedevel retnfonred

comets parking etcucturn located to the north The site is located on the north~st

` corns of the intersection of Wilshire Boulevard and Kmawre Avenue and slopes

downward to the north. The parking garage has one level at grade on Kenmore Avenue

with two levels underground and par33ng on the roof which is level with W;lah~

Boulevard. The garage is accessed fmm Kenmore Avenue. The north elevatlon of the

building is shown on Plate 4-1. Tl~e proposed tw~nel alignment passes ben~th the

northwest rnrner of the garage, with the crown of the upper tunnel appro~dmately 27 feet

below footing elevation.

The complac design was prepared by Iangdon do Wilson, Architects, and Brandow do

Jo2uiston Assoafates, Structural finglnee~, with drawings dated AprI115,1966.

The tower aieasuxes %feet by 150 feet in plan and rises 165 feet above grade with

typinl story heights of 13 feek The structure has a tall first story with a height of 18 feet

6 inches. The IIoor system consists of on~way concrete j~isfs with a concrete slab

spanning to concrete girciecs and rnluams. The ext~lor walls are load bearing frames and

consist of closely spaced rdnfoned concrete piers and spandrels as shown on Plate 4-1.

The building is founded on spread footings.

The garage measures 194 feet by 150 feet with a 10 foot high story at grade on Kenmore

and two below grade stories each 9 foot 6 inctiea tall. As with the tower, the IIoor systea►

consiab of o~way concrete joists with a cona~ete slab spanning to concrete girders azd

rnlumns except at the perlaieta where the joists Grams to the 12 inch thick rnnaete

retaining walls. The garage is founded on spr~d footlngs with a 4 inch slab-on-grade

in the lowest level

17
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D~uing our site v~it, we obeaved a many long, vortical shrinkage packs in the basement

walls ore shown on Plate 4-3. Thee sacks had a black substance, possibly tar or

,. waterproofing, leaching through. We also noticed a large aawunt of ~acldng in the Boor

slabs. These mndlHons should be thoroughly documented during a preconstrucHon

surne~,,

Description of the Tunnel Alignment and tau In/►uenre of the Tunneling Operations on the
~ ~.

Along this portion of tl~ alignment, the tuimels are stacked vertically with the crown of
the upper t~mnel appro~dmately 71 feet below footing elevation The tunnels pass
diagonally ba~eath the northwest comer of the garage, crossing the north and east
property lines appmxiaiately 71 feet and 39 feet respectively from the northwegY rnrner
of the site. A fotmdaHon plan of the buildings, indicating the tiumel alignment, is shown
on Plate 42 The closest approach of the hmnel centerlines W the tower measures
approximately 51 feet at the northwest corner of the structure. A section through the
tunnels azd the garage is shown on Plate 4-4. The geotechnical report suggests that ttie
upper tunnel is completely within the s9ltstone layer beneath the gazage and we
imae~stana therefore ct,at the groans is «pectea m respond e~enciauy elascicauy co the
huuielin8 oPerad°na.

With the assistance of MRTC, we cakvlated pobentlal settlements for various locations
witldn the tower and garage Aasimiing good tunneling practices, o~ calculations
indicate tLe greatest potential settlement is on the order of 5/8 inches and oociva in two
locations within the garage, whore the tunnel centerlines cross GrSd Line K and Grid Line
S. However due to the depth of the tunnels and the sHHness of the siltstone, tt~e
calcy]abed differential setU~enb within the garage aze relatively small, on the order of

18
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L/2000 or less. Tlie tower appeazs near the edge of the effective zone of influence of the

tunneling, with the greatest potential settlement of approximately 1/4 inch at the

northwest corner of the building on Grid Lines G8. The differential setti~ents within

the tower aze L/3700 or leas.

We would not expect this level of settlement to produce structural damage in the garage

or tower, although the potential e~dsts for cracidng in the gamge basement walls and the

exterior frames of the tower. The Qacking of the garage walls may occur as the walls

attempt ro span over the deformations of the soil caused by the tunneling and adjust to

the new soil profile. This say result in minor, localized losses of bearing beneath

portions of the garage wall footings. Similarly, cracking may occur in the exterior tower

frames as they also attempt to adjust to the ground movements. However the presence

of concrete walls along Grid Lines G and 8 beneath the tower frames will serve to reduce

the deformations transmitted upward into the frames and reduce the potential for

t cracking.

Recommendations

Wilshire Square I is not expected to sustain significant daauge as a result of the

proposed tunneling operations although the potential e~dsts for cracking in the basement

walls of the garage and aacldng in the exterior frames of the tower. Therefore, we do

b not recommend that any building protection measures be taken for this structure prior

to tunneling. Any aacldng which may develop should be repaired by epoxy injection

after both tunnels have passed. Additionally, minor damage to the exterior facade such

as window cracks and water leaks due to the shifting of window panes could then be

repaired. The wall and slab cracking observed during our site visit should be

do~vmented carefully during the preconstruction survey.
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$~ G31 $Oil~~t KCfdIWIC ADd/I1C

The 631 South Kmaiore Avenue building is a 4story rnnaete masonry atruch~re above

hvo levels of reinforced aonarete P~~S S~Se- The lower parking level is PaTtiallY

below grade. The Est elevation of the building is shown on Plate rl. The buildi~►g is

lasted on the west side of Ka~more Avenue, ia►mediately to the north of the Gaylord

Apartment bulldhig at 3355 Wilshire Boulevard. The proposed tunnel allgnmmt is

located approximately 48 feet from the southeast corner of the building, with the sown

of the upper hmnel appro~dmatety 44 feet below footing elevation

The building dcsign cuss prepared by Robert M. Ridgley azid Associates, Inc.. Architects,

with drawings dated February 4,1981.

The buildfng is rectangular in plan, a~sur~x►g 139 feet by 80 feet, and is appro~dmately

60 feet tall. The four levels above the garage are of muted rnnstruction with wood

framed Hoofs spanning between interior stud walls and exterior rnncrete masonry walls.

The parking levels consist of com~ete Bat slabs spanning behveen coi~creie columns and

rnncrete masonry walls. The lower parking level leas aslab-on-grade The building is

founded on rnnaete spread footings.

Description of Tunnel Alignma~t and the Ittflucnce of the Tunneling Operations ott the Structure

Along this porhlon of the allgna~ent the tuimels are stacked verticaIIy, although they are

beginning to tra~iNon to horizontallY ~PP~ tunnels bm~th Wilshire Houlevazd to

the southwc9k A fotmdation plaz► of the boilding, indicating the tunnel alignment in

relation to the building, fs shown on Plate 5-2 The proposed tuiu~el alignment is lasted

approximately 48 feet fivm the southeast rnrner of the building, with the crown of the
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upper huuwl appro~dmately 44 feet below footing elevatlon A section thmugh the

tuiu~els at the soutt~et corner of the building is shown on Plate 5-3. At this location

along the alignment, the Wnnels aze entlrely within the siltstone layer and we understand

flat the grouid is ocpected to respond e~s~tially elasticaIIy to the t~neling operatlox~s.

With the assistance of MRTC, we caklilated potential eettlemec►ts for varlaus locatlons

within the building. Assuadng good tunneling practices, our caku]aHo~ indicate the

greatest potential settlement 3s on the o:da of 1/4 inch and occurs in south~st comer

of the building. The potential settlements decrease gradually to the north azd west of

this locatlon, producing differential setUemmts on the order of L/4000 or less throughout

the structure.

We would expel this level of settl~mt to produce almost no damage in the building,

although a small pota~tial for alight cracl3ng in the exterior stucco-cova~ed masonry

walls e~dsts.

_ .

The 630 South Kenmore building is ocpected to experience only minimal damage as a

result of the proposed tunneling operations. As a result we recommend that iw building

protection measures be imdertaka► prinr to tunneling. Any damage which may occur,

such as crac]dng in the exterior masopry walls, should be repa9red after both tunnels

have passed the bui}ding.

21



H.J. Degenkolb Associates, Engineers

6) Gaybrd Aparhnents Building — 3355 Wilshire Boulevard

The Gaylord Apartments building is a thirteen-story Irshaped reinforced cona~ete frame

struchue with a single basement located at 3355 Wilshire Boulevard. The building has

a brick infill exterior facade. The south and east elevations of the building are shown on

Plate 6-1. The site is located on the northwest comer of the intersection of Wilshire

Boulevard and Kenmore Avenue and slopes downward to the north. The proposed

tunnel alignment passes beneath the north portion of the building, with the crown of the

upper tunnel approximately 33 feet below footing elevation

The building design was prepared by Wallcer 6c Eisen, Architects, with drawings dated

in the yeaz 1923.

The building has overall plan dimensions of 150 feet by 131 feet along Wilshire

Boulevard and Kenmore Avenue respectively, with wings of 51 feet 6 inches. The tower

is approximately 141 feet tall. There is a on~story with basement wing attached to the

Wilshire Boulevard wing at grade in the inner courtyard, measuring roughly 30 feet by

60 feet in plan. The floor construction rnnsists of concrete joists spanning between

concrete beams and columns. Columns are spaced at about 15 feet in both directions.

In the first lobby area off Wilshire Boulevard, five concrete columns are omitted with the

columns above supported on steel transfer girciets at the second floor level and steel

columns. The building is founded on concrete spread footings. The basement floor is

a sla~on-grade
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DrBaiption of the Tunnel Atignmrnt and the Infiuena o/ the Tunneling Operations on the

` Along this portion of the tunnel allgnmait, the huu~els have begun thejr transition from

bring stacked v~lly to bring horizontally opposed. The plan dlatance b~wea~ tunnel

centerlines varies from appro~dmately 5 feet at the Est property line to 14 feet at the west

property line. A foundation plan of the building, indimdng the tunnel alignmait, is

shown on Plate 6-2 The proposed tunnel alignment passes beneath the mirth portion of

the bullding, with the crown of the upper tunnel approximately 33 feet below footing

elevatlon At this location along the alignment, the tunnels aze mrirely within the

silbtone Layer azd we tude:stand that the gcrnuid is e~cpected to respond essentially

elastically to the tunneling operatlons. Sections through the. tunneler nor the west az~d

mst property lines are shown on Plates !r3 azid 6-4 respectively.

With the assistance of MRTC, we wkulzted potential settlement for vazious locations

within the building. Assuailng good tunneling practices, our caktilaflona indicate the

greatcvt potential settlema~t is on the order of 1/2 inch and occurs at the colimm

lomHons above the tunnel aligim►ent The potential settlements decr~se gnduaIly at

inQeasu~g distances perp~dicular to the tunnels, producing diffet~mtial settlement on

the order of L/2000 or less throughout the shucture.

,, We would not expect this level of settlement to produce sfgniHcant damage in the

building although the potential exists for cracking in the concrete flame members and in

the exterior brkk facade. '
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In addition to our anatysLs of the effects of exQected setHements, we have also analyzed

the effects of a rnmplete loss of support for a column as might occur in a major rua Due

to the locallo~ of the tumiels in the siltstone stratum, we understand that a major run

is rnnsidered to be octemety unlikely. However for this building we believe the analysts

of the situation is prudent, given the non-ductile nature of the conrete home system, the

plan locations of the tunnels b~~th the building and the relatively shallow cover ova

the Qown of the upper tunnel

Our analysis focused on the interior rnlumn on Gdd Line 3located directly above the

upper tunnel Our calculations indicate that the adjacent portions of the building would

not be able M support the weight of the column should support of the column footing

be lost, possibly resulting in a local collapse of the bullding, depending on the octent of

the run The concrete beams a~ joists do not have sufBatent capacity to work in

catenary action because of the small amount of bottom reinfondng ate~1 and short lap

splices of that steel over the supports. The In~ldfng appears to have the ability to

support an octerior rnlumn by ash action in the masonry inHlled frame.

The Gaylord Apartments building is not e~cpected to «perience significant damage as a

resiilt of the expected settl~mts due to the dmneling operaHonv. Consequenfly, we

recommend that no building protection a~~asurea be undertaken prior to tunneling. Any

dosage which say occur, such as ~acidng in the exterior masonry walls or in the

concrete frames, should be repaired after both hu►nela have passed the building.
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We recommeid that the issue of coa►plete loss of support for an individual footlng be

addressed as the tunneling progresses and approaches the build~g. If runs occur

infrequenfly or are generally small in size, the best oourae of action is likely to be e~dra

preauHon and proper ocecuHon of the tunneling operations. If large Hens have been

rnmmon, we recommend that the contractor develop and execute building protection

measures to reduce the potential for a nm.
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n Biovm Derby Plana — 3377 Wilahin Boukvarrl

• The Brown Derby Plaza is a two-story mmmacial/reWl struchu~ of mixed construction

over a one~story reinforced cona~ete parking garage. The site Is located on the north~st

corner of the intersection of Wilshire Boulevard ani Ale~ndrla Avenue. The south and

west elevations of the building are shown on Plate 7-1. The proposed t~uutel alignment

passes ben~th the south portion of the building along Wilshire Boulevard, with the

sown of the upper tunnel approximately 36 feet below footing elevation

The building design was prepared by Maxwell Starl~an AIA k Assodates, Architects,

and Brian L Cochran Associates, Inc.. Consulting Structiaal Engineers, with drawings

dated May 2,1985.

The building is rectangular in plan, measuring 249 feet by 149 feet at the garage and first

floor levels. The second floor steps back along the west wall appro~dmately 24 feet for

a building width of 125 feet in the east-west directlnn. The roof steps back along the

north wall approximately 76 feet for a building length of 1T3 feet in the north-south

direction The total height of the atcucture, including the garage, is approximately 45

feet

The parking garage is of concrete flat slab rnnstruction with concrete and concrete

masonry walls on the petimeter of the building. The building is fronded on concrete

spread fooHn~. Above the Brat IIoor level, the commeic3al/retail shucture 3a of mixed

construction, with Tn~s-Joist TJI joisb apazudng betwea~ shuctuml steel girdeca whkh

frame to steel colimms. The steel rnlumns are supported on tits flat slab at the first floor

level
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Description of Tunnel Alignment and the Influence of the Tunneling Opera#ons on the Structure

Along this portion of the tunnel alignment, the tunnels are in transition from being

stacked vertically to being horizontally opposed. The plan distatue between tunnel

centerlines varies from apprwdmately 13 feet at the east property line to ?A feet at the

west property line. A foundation plan of the building, indicating the tunnel alignment,

is shown on Plate 7-2 The proposed huuiel alignment passes beneath the south portion

of the building, with the crown of the upper tunnel approximately 39 feet below footing

elevation At this location along the alignment, the tunnels are entirely within the

siltstone layer and we understand that the ground is expected to respond essentially

elastically to the tunneling operations. A section through the tunnels is shown on Plates

7-3.

Y

With the assistance of MRTC, we calculated potential settlements for various locations

within the building. Assuming good tunneling practices, our calculations indicate the

greatest potential seWement is on the order of 1 /2 inch and occurs at locations above the

tunnel alignment The potential settlements decrease at increasing distances

perpendicular to the tunnels, producing differential settlements on the order of L/2500

or less throughout the shvchire.

We would not expect this level of settlement to produce significant damage in the

building although the potential exists for minor damage such as cracking in the basement

walls and IIoor slabs and shifting of. finishes and windows in the commercial/retail

spaces.
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The Brown Derby PlaTa building is not expected to ocperieiwe significant damage as a

result of the expected enb due to the fiinneHng operaHona Consequently, we

recommend that no building protection a~surea be undertaken prior to tutu►eling. Any

minor damage which may occur, such as cracking in the bas~a~t walls and IIoor slabs

and shifting of finishes and wiidows in the rnmmerdal/ietaff spaces, should be repaired

aher both hmnels have passed the building.
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8) ~t~bk s~tta~g — ~s wtt~~ a~~a►a

.,~ The Equitable Building is a thirty-eto►'y steel frame shvcture with flue levels of below

grade parking. The site is located oa the Wilshire Boulevard and occupies the ~Hre

- block between Mariposa and Alacand~a Avarues. The south and west elevatlong of the

building are shown on Plate &1. The proposed huinel alignma~t passes to the south of

the building along Wilshire Boulevard, with the crown of the lows fimnel appmx3mately

8 feet below footing elevation Due to the depot of the basement, the crown of the upper

tunnel is 14 feet above the footing elevation, with the invert of the duu~el 8 feet below

the footing elevation

The building design was Prep~az~ by Welton Becket and Aesoclates, Architects and

Engii,eers, ana stacy do Megaville, Inc., structural &,gineexs, wicn arawix,gs sates Mama

6,1%7.
1,

In plan, the tower measures 230 feet by 99 feet azd is setback from the south ProP~Y
line'along Wilshire Boulevard approximately 83 feet Below grade the parking ahucture

occupies e~mtially the entlre efts except for a setback of approximately 16 feet from the

south property line azid setbac3~ of appro~dmately 4 feet from the north, east and west

property lines. The setback of the building firm the south pmperiy line is ehnwn on

Plate &1

The garage is of reinEomed concrete Bat slab mnsh~ucHon with slabs spanning between

interior coluams and the perlaieter concrete retaining walls. The Bfth parking level2ias

a concrete slab~oii-grade The garages is fou:ded on rnncrete spr~d and ship

footings.

The tower is a steel haa►e structure. The steel cot~ns attend through the parking

atruchue and are founded on concrete spread footings.

''',. ~
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of the garage. The calcu]abed settlement at the southwest rnmer of the garage is very

small, on the order of 5/100 inch. The resulting differential settlements along the south

wall are L/3700 or legs. The potential setUemenb rapidly decrease at 9naeasing disq~tce4

papendicu]ar M the tunnels, producing differential settlements in the north-south

direction of L/1350 or lc9s thmughoat the structure.

We would not expect this level of settlement to produce significant damage in the

building although the potential odsts Eor minor damage such as cracking in the basement

walls azd Iloor slabs. We expect that the east basement wall will attempt to resist the

downwaz+d movemei►t of the south waIl because of its high in-plane etiHneas. Dependi~►g

on the aH~a of the slltatone subgrade, the supporting action of the east wall may lid

to the formation of ailnor void spaces beneath the footing of the south wall.

The fiquitable Building Is not eupecbed to experience significant damage as a result of the

expected settlea►enb due to the t~umeling operations. Consequenfly, we recommend that

no bullding probectlnn measures be undertaken prior to tunneling. Minor damage which

may occur, such as packing in the basement walls and floor slabs, should be repaired

by epoXY injection after both tunne}a Have passed the building.

During our visit to the site we obeeived that new mechanical equipment was being

installed in the fifth pa~dng level in the southeast corner of the garage adjacent to the

south wall as shown on Plate &3. T63s cquipa~ent is located ad~aomt to the portlon of

the bae~a~t wall ocpecbed to be most affected by the dinneHng operations. We do not

«pest that tine dmne~ng ope:atlons wIIl gave any direct impact on ttda equtPment

although the location of the equipa~►t will complicate corrective measunea shwld they

be required.
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9) 645 South MarFposa Avenue

The 645 South Marlpoea building is a five-awry steel Name structure with aone-story

portion at the swth side along Wilshire Boulevard. The site 3s located on the northwe9t

corner of the inte:secdon of Wilshire Boulevard and South Mariposa Avenue. The south

elevatlona of the bui]ding is shown on Plate 9-1.

The building design was prepazed by Albert C Martin, .AnMtect, with drawings dated

June 24,1931.

The birilding is rectangular in plan, aieas~sing 140 feet by 195 feet, at grade The

building steps back apprmdmately 50 feet at ttce second floor level to yield plan

dimensions of 140 feet by 145 feet. The structure teas a single basement over the entire

bui3ding footprint and is founded on rnixrete piles.

Description of Tunnel Alignment and fhe I~iuence of the Tunneling Operations on the Strucfu~e

Along this porhlon of the hmnel alignment the tunnels aze located entixvly ben~th

Wilshire Boulevard azd are twrizontally opposed, with the centerline of the upper hmnel

appro~dmately 6 feet above the lower t~uu~eL A foundation plan of the M.il~;n~;

` indicating the tunnel aligtta~►t, is shown on Plate 9-2 The proposed riumel alignment

passes to the'south of the building, with the sown of the upper tunnel apprmdmately

4 feet above the tips of the concrete piilev and the. crown of the lows tunnel 2 feet below

the tips of the corsets piles. At this location along the aliment, the huuiels are

entirely wltbin the BiUs6one lays a~ we understand flat the gmimd is e~cpected to

~~Y Y to the huineling operations. A section ttu+ough the tunnels

3s shown on Plates 9-3. The south face of the building is set back appm~da►ately 5 feet

from the property lip along Wilshire Boulevard.
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With the assistance of MRTC, we calculated potential settlements for fast row of pile caps

along Wilshire Boulevard. Assuming good tunneling practices, our calculations indicate

potential settlements on the order of 3/16 inch. We would expect to observe negligible

settlements at the second row of piles caps. Therefore, differential settlements in the

north-south direction may be on the order of L/1600.

Given the steel flame rnnstruction of the building, we would not expect this level of

settlement to produce significant damage in the building although the potential exists for

minor damage such as sacking in the basement walls and shifting of finishes and

windows near Wilshire Boulevard.

Recommendations

The 645 South Mariposa building is not expected to experience significant damage as a

result of the expected setti~ents due to the tunneling operations. Consequenfly, we

recommend that no building protection measures be undertaken prior to tunneling. Any

avnor damage which may omu, such as cracking in the basement walls and shifting of

finishes and windows near Wilshire Brnilevard, should be repaired after both tunnels

have passed the building.
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10) Wi/ahirc Christian Chum —3471 ~Ishirc Bouleoard

The Wilshire Christian Church is afour-story concrete structure with two-story pordnns

along the west and south aides A tall beIl tows in lomted in the southeast rnrna'. The

building is lomted on the northeast comer of the inteisecNon of Wilshire Boulevard and

Normandie Aveirue The south and we9Y elevations of the building are at~own on Plate

iai.

The building design was prepared by Robert H. Orr, Architect, and Oliver G. Bowen,

sa,~~ ~,~~, with drawings dated Apr311, ice.

The building is roughly m~ngulaz in plan, meas~ing 128 feet by 125 feet, with semi-

cin~ilar walls homing the center of the north azd south elevations The structure has a

single basement over the entire bullding footprint and is founded on concrete piles. The

drawings do not ind9cate the length of the concrete piles however for our work, we have

assumed the piles are founded in the siltatone stradim, with embedded lengths in the

sIItstone equal to that shown for the adjacent 645 South Mazipoea building. The elevation

of the top of the mltsLone was evtmiated From tt~e data in the geobechnl~l report.

Description of Tunne! Atignmait and the In~Iuence of the Tunneling Opemtione on fhc Shucture

Along this portion of the tunnel alignment the tunnels aze located enrirely beneath

Wilshire Boulevard and aze horizontally opposed, with the centallne of the upper. tunnel

appro~dmabely 2 feet above the lower tunnel The proposed t~nel aligc►ment passes to

the south of the buffdfng, with the crown of the upper tunnel approxima6ety 6 feet above

the assumed elevation of the tips of the rnmete pIles and the crown of the lower tunnel
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4 feet above the tlps of the piles. A foundatron plan of the building, indicating the rimnel

alignment, is shown on Plate lag The south face of the building is s~ back

appro~dmately 15 feet from the pmpeRy line along Wilshire Boulevard. At this loation

' along the alignmei►t, the tunnels are entirely within the siltatone layer and we undetstazd

that the ground is ocpected to respond essentlally elastically to the tunneling operations.

A section through the hmnels is shown on Plates 10-3.

With the assistance of MRTC, we cakulabed potential settlements for the pile caps nearest

Wilshire Boulevard. Aesuaflng flood tunneli:'g Practices, our calculations indicate

potential settlement aze small, on the order of 1/10 inch or leas

We would not ocpect this level .qf setHemmt to produce aignifi~nt damage in the

building although the potential e~dsls for motor damage such as cracking in the exterior

concrete walls and shifting of wallows along Wilshire Boulevard. However even with

the small potaitial settlement the p~bility e~dsb for ~gniHcant dlti~►g of the bell tows.

A~m~ing sia►ple rigid body rotation of the tower, l/10 inch settlement of the south p11e

caps would result in a horizontal movement at the top of the tower of app:oxfmately 1 /2

inch. With this rotation, the potential e~db for additional localized cracking at the

connection of the tower to the frnu-story portion of the building to the earth

During our site visits to the building, we observed corsets apaIIing and aacldng at

sany locations . on the structure. The deterioration appeazs to lave molted fmm

inadequate concrete cover over the refnfonring steel which has led to rusting of the steel
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The Wilshire Christlan (~~uich is not e~cpeded W experience significant damage as a

' result of the potential settlements due to the tunneling operations. Consequenfly, we

recommend that no building protection measures be undertaken prior to tunneling. Any

minor damage which may oavr, such as ~acMng in the e~derior walls and shifting of

windows along Wilshire Boulevaz+d, should be repaired after both humels have passed

the building.
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INFLUENCE OF THE TUNNELING OPERATIONS ON Tf~ STRUCTLTRES ALONG

1' ra ~ 1 ~ :1:1 1 I :11' • ' t 1'

STATIONS AND THE WIISHIRFJWESTERN STATION CROSSOVER STRUCI'CiRfi

Begi~udng nor the east and of the Wilah~re/Normandie Station, the tunnels live the

` silffitone stratum and inter a zone of alluvium. The tunnels rain in the alluvium

through the end of the B221 aligi►ma~t We understand that the alluvium is acpec~d to

loose► and settle in response to the tunneling operations, seating a surface settlemern

trough much like that observed along the A146 alignment &xperlence has shown that

this type of ground movement is not rnmpletely Instentaneoua because the loosening

process occv:s graduaIly, resulting in a time depe~ent propagation of settlement to the

surface.

With the assistance of MRTC staff we calculated the shape az~d ]steal octent of the

antldpated surface settlement trough produced by the hmneling !n the alluvium As

PI'eviouslY slated, the ttumels are horizontally opposed beneath Wilshire Boulevard, with

a rnver over the gowns of the humela in the range of 90 to 45 fcet We und~s~d that

the maximum surface settlem~t is ocpected to be on the order of 5/8 inch at the

centerline between tiu►nels and approximately 1 /8 inch at both property lines, which are

both 50 feet from the caita of the atreek The settlement prole 9s shown on Plate 2

Based on our site vlaits, a review of the B221 mntmct drawings and the a review of the

avallable banding drawing, we idaiHAed the followings buildings as Having the

potential to be aHecbed by the duinellng operatio:re:
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13) Wilshire Hyatt Hotel —3525 Wilshire Boulevard

14) 3530 Wllshire Boulevard

15) 3540 Wilahae Boulevard

' 16) 3545 Wilshire Boulevard

1~ 3550 Wllshire Boulevard

18) 3580 Wilshire Boulevazd

19) SL Basil Catholic Church —637 South Kingsley

20) 3600 Wilshire Boulevard

21) 3660 Wilshire Boulevard

2~ Wilstilre Boulevard Temple — 3663 W~shlre Boulevard

29) 3670 Wilshire Boulevard

24) 3699 Wilshire Boulevard

A plan drawing of the B221 humel alignment, indicating the locadona of the various

buildings, is shown on Plate 1.

These buildings are founded dtha on spread footings or drilled mnaete plies and

generally Have one or acre basements Typically the structures aze set back from the

Wilshire Boulevard property lines 5 feet although some buSldic~gs aze set back on the

order of 20 feet The buildings are generaIly of modern multi-story corsets or steel

construction, «cept for the Wilshire Boulevard Temple which is a low-rise mnaete

h„ilAi ~ bu91t in the ]ate 1920s.

Our ralculationa azd review of the available build3x~g drawings 9ndicate that the
~r

buildings listed above appar to be :minimally affected by the prnpoaed Umneling

operations. Therefore we do mt recommend that any bullding protection measures be

1 • J ! JI • • 11 1
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H.J. Degenkal6 Assoeiaies, Engineers

The buildings which leave basements or are supported on concrete piles app~r to be

founded beyoid the zone of inIIumce of the tunneling work alflmugh the potential ecists

for damage to adjacait seco~ary structures, such as tree planteffi and atai:s, which are

founded on footings nor eYxeet grade Any actual damage will probably be minor since

the anHdpated soII settlement at the Wilshire Boulevard property Hneg is approximately

1/8 inch

The buildings founded on spread footings at street grade are expected to experience

ground movements on the order of 1/8 inch. Due to the dis4~nce from the huu~els, the

res~iltlng differential settlements will be small, on the order of L/2000. We do not believe

that this level of settlement will result in significant damage, although the potentlal odds

for minor damage, such as cracking of mnaete and shifting of w9ndows and exterior

facades. Any damage could be repaired after both tunnels Have passed.

We do, however, recommend that pie-mnstrucHon surveys of the various buildings be

performed to docua~►t exiatlng conditions that may later be claimed as having reeulted

from the tunneling work.

We also recomawrd that arrays of settlement instrummtadon simllaz to those used an

A146 be placed perpendinilar to the humels at a few laationa to the west of the

Wllshire/Normandie Station to docim~ent ach~al ground movements and m serve as a

signal first building protection measures might be necessary if e~aface setUemmts greafly

screed those expected. Possible locations for the arrays are in aA:daare Avenue at

Station BR 348+50 and in Hazvaid Boulevard at Station BR 356+00. If the

Wllshire/N~„~ltP Stadnn mnstrucHnn begins before. the start of twu►rling the

Andamre Avame asdy shaild be placed in Kingsley Drive.
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H.J. Degenkolh Associa~es,Engineers

CONQ.USION

The B221 tunnel alignment connects the Wilshire/Vermont Station and the

~~ W37shfire/WeStern Station Crossover and Inciudea the Wilshire/NormandIe Station The

tunnels are stacked vert~ally as they emerge from the Wilshire/Vermont Station and

transition W horizontally opposed huinnels beneath Wilshire Boulevard. The tunnels use

located in a s9ltgtone shabum between the Wilshire/Vermont Station aixl the east aid of

the Wilshire/Normandie Station. From the east end of the Wilshire/Normandie Station

to the end of the alignment, the. Gamnels are located in aIluvium.

Our task was to deteradne the potential settlements produced by the hmneling with the

ass[atance of MRTC staff, assess the effect of these settlements on the various struchuea

along the alignma~t and tq recoma~a~d protection measures as requirecL

Our calculations for ffie buildings in both the siltstone wne and the aIluvium zone

indicate that the various stnuturns along the alignment will probably «perimce at mgt

atinor damage, such as aacldng of concrete basement waDs and shifting of exterior

facades and windows Absolute and diH~ex~Hal settlements of tl~ buildings appear to

be well within the established crlkerla. Consequenfly, we do not believe first any

building pmtecHon meesurca shaiild be undertaken prior to the start of twmeling. We

recommeid that any specific buildi~►g damage which may occur be repaired after both

tunnels 2iave passed the particular si6e.

We do, however, recommend that.pre-cons~vction surveys of the various buildings along

the alit be perfoia~ed to doam~t any odsdng conditions which might later be

claimed as Having been moused by the tuiu►e]ing work.

m/is/~
d/~2
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SOUTH AND WEST ELEVATIONS OF BUILDING
(LOOKING TO NORTHEAST)

WILSHIRE
CHRISTIAN CHURCH
PLATE 10-1



PILE CAPS
TYP.

Q

w
D
Z
Q

O
Z

``' BR 343+50
WILSHIRE BLVD.

r

~ BR IUNN

~ B~ TtINNE~-~, I ̀  BL 343+50

FOUNDATION
•
=20~~ Ow

r 
---~~---

PLAN ~~~
WILSHIRE
CHRISTIAN CHURCH
PLATE 10-2

n



'- P.L

1.7
r~Ow

WILSHIRE BLVD. i 4't

EL. 214'-0"
u ~. n

BL 343+60 BR~343+50 ~

_

~

EL 166'-0" (f)

~0-3 SECTION
~ ~=2~~—ate

BLDG.

BOTT. OF PILES
EL. 173'-0"
(ASSUMED)

WILSHIRE
CHRISTIAN CHURCH
PLATE 10-3

EL. 168'-0" (f)



rs ~r.:-,. ~... ..,

APPENDDC B



~~I METRO RAIL 7RAN5(T CONSULTANTS
~~t~ 1JU DMJM / PBQD / KE / HWA

~~

October iS, 1990

Mr. Joel Sandberg
Acting Project Manager, MOS-2
Rail Facilities Coord. Section
403 West 8th Street, 3rd Floor
Los Angeles, California 90014

Attention: Mr. Rameah Thakarar

Subjflct: Metro Rail Project
Contract 8221 Wilshire/Normandie Station and Line

Reference: -Proposed Condominiwa Project at 627-631 Catalina
StrenC implications related to Metro Rail

Purpose: Information Transmittal

File No.: POO1V700H2O1

Dear Mr. Sandberg:

In response to your request for revies+ of the implications of the
subject projBCt (627-631 3. Catalina Street) related to the Metro
Rail tunnels which are to be installed as part of the B-221
Contract, preliminary lindinga based on the submitted project plans
dated September 11, 1990 by Grandview Development are ns follows;

+ Schedule

Cur7rently tlia Iietro Rail B221 Contract construction is
F' schedulaQ to begin about April 24, 1991 and finish

Oatob~r S, 1994. Ths tunnel portion of this Work is scheduled
to begin January 1, 1992 anQ finish March 25, 1994.

• Tha schsdul~ for construction at this proposed condominium
projaot has not boon contirm~d, but it is assumed that it may
begin izt the etaar littur~.

Propea d

Tito sxiotittg tWo-story apartment buildings with a aingl~
basement level will ba demolished and replaoed with an all-

548 S. Spring Street, Seventh F(oo~, Los Angeles, U 90013 • (213) 362-4700
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reinforced concrete four-story apartment building ha
ving one

street level garage floor and two below street level gar
age

floors. We are assuming that the propo6ed building does not

have a hydraulic elevator extending below the foundation level

shown on the section view on the plan.

MRTC has superimposed on the lower garage plan the alignm
ent

of the BL and BR tunnels and on a cross-section of the

proposed building the vertical positions of these tu
nnels as

they pass under the building. These drawings are attached

herewith.

Tha cross-section shows that there will be a minimum cover 
of

21 to 22 feet between the top o! the BL tunnel and the bottom

oP excavation !or the building, with the cover presumably all

in the Puente Formation.

Summg~y of implications

If the tunnels are installed prior to the constYuction of the

proposed development, there should be no adverse effect on the

integrity of the tunnels due to the later construction and no

mitigating measures Would have to ba taken in the tunnels.

similarly, the tunnels would have no impact on construction or

function o! the building and its foundations.

The paL~danent completed proposed development due to its short

height, its two basement levels, and its occupancy use, would

not impose any loading on the tunnels that they would not be

capable of withstanding.

~ Shoring plans oP the proposed project have not been provided

for review but should be submitted by the developer so that

any tie back affects may be evaluated.

r
It the 8221 tunnels era driven after the proposed development

is itt place, the tunnel eould be expected to cause some

(mostly alastia) 6ettlemant under the building. The most

likely value would be approximately 3/8"t at the outside, it

might be 3/4•. The dictril~ution should be °gentle~ eo that
di!lerahtial settlements between lootinga would be 1/8" to
3/8", with 1/e" being most likely. For a 20' column apaeing
the differential sattlemsnt divided by column spacing is
1/8"/240" to 3/8"/240" or approximntnly 1/1900 to 1/600. 1►t
vor~t, with 1/600, only arChitactural damage should be

901204ph.RJ
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expected. Under the moat likely case, with 1/1900, no damage

should occur. In the instance that tunnel construction

follows the proposed development, precautionary measures to be

included in the 8221 construction documents should include a

thorough preconstruction survey in the area of the B221

alignment and careful observation by the construction manager

during tunnel aonstxuction.

Because noise end vibration levels due to train operation were

already considered to be measurable in this section of the

alignment, special mitigation measures have already been

incorporated into the design. The BL (upper) track viii have

floating slabs from Station 324+00 to 332+85. In addition, special

noise/vibration control track features will be placed from SL

319+00 to 326+00 and 332+35 to 337+00, as well as SR 319+00 to

337+00.

If we may be of fwrY.her assistance to you in this regard, or if you

need clarification, please advise:

RAIL TRANSIT CONSULTANTS

r~

Murthy
ct Director

KNM/ph
Attachment

co: J. Monsaes
W. Armanto
S. Johnson
DCC-2
Chron

401204ph.RT


