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RTCHARD L. MEEIIAN, CONSULTTNG
ENGINEER

meehanG stanford.. edu

May 15, 2OOO

Mr. James Dawis
City Engineer
977O Culver Blvd.
City of Cu1ver City, CA 90232
fax 310-253-5626

RE: 'rThe HiII" Development

Dear Mr.  Davis;

Following' are comments, lleneral.J.y technical in
nature, regarding continuing safety concerns relating
to the "Hi11" project. When referring to t ' the
appJ.icant" I mean various consultants and
spokespersons for the project at our Apri1 26 2OOO
meeting.

Slope and Wall Design Issues

The development invorves reshaping the northwest nose
of the Bal-dwin HiJ.ls to create buiJ.ding 1ots
maximizing buiJ-ding area by bal-anced grading. Steep
slopes will separate the deveJ.opment from the
community below. Much of the development wiJ-J- be at
the top of 200 foot high slopes constructed of soirs
varying from sands to sil_ts native to the Baldnin
Hi-I ls. steeper zones wil l  be reinforced heavily with
geosynthetic materials and retaj_ned by "segmental
Retaining Wallsr '  (SR![ 's) up to 40 feet high. S1opes
are designed to yieJ-d a factor of safety of 1.5 static
(drained condit ion) and 1.2 with a pseudostatic
Ioading of  0.15g (also using drained parameters).
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DeveJ.oped areas existing at the foot of sueh
engineered slopes incJ.ude a schooJ. and singJ-e family
homes. Seismic safety of ut i l i ty l ines wiJ. l  be a
concern becauFe l-ine breaks couJ-d aL1ow water
inf i l t rat ion into sJ-opes which are assurned in design
to remain free of water pressures. Bui ldings at the
top of slopes wilJ. presumabJ.y be subject to
signif icant damage i f  post-construct ion displacement
cracks of two inches or more r ot ground settJ.ements of
more than about 1 inch in 20 fE, occur ei ther
gradually or followingf an earthquake.

In my opinion standard subdivision buiLding codes and
trade association standards are neit,her eapable or
intended to be capalrle of fully addressing the
technical probJ.ems that are critical to a safe
deveJ.opment on this proposed project. The technical
bases for this view fol l -ows.

SoiJ- types

We raised this issue in the Apri l  26, 2000 meeting in
requesting information on undrained soiJ- strength (SPT
tests, or other appropriate tests of rapid J-oading
strength) .

Slopes and possibJ.y f i l ls wil l  consist of, and walls
wilJ. be founded on, fine grained saturated soils,
si l ts and cIays, general.Iy of st i f f  consistency but
with variabLe softer zones in faul-ted or fractured
areas as discovered in nearby probJ,ematical. tunnelling
operations and possibJ.y manifested in previous locaL
Iandslides. These f ine-grained soils are, in the
Southern California context, uncommon hil lside
construction materials. They are in fact a geologic
oddity: rel-atively young basin sed.iments, unoxidized,
recently uplifted several hundred feet above the
surrounding plain. They are subject to saturated
undrained deformation under both static and seismic
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undrained deformation under both stati.c and seismic
loading. rheir undrained characterist ics are not
eonsidered in the standardized computer programs used
by this developerrs consulta.nts and eounty reviewers
for both internal or external statr i l i ty anal_ysis.

The site does not provide the generally assumed "firm
bedrock't condit ions for geosynthetic warrs. rn general
f ine-grained soils stressed locarly to a factor of
safety of 1.5 or less are subject to signif icant
deformation. The undrained condition appropriate to
fine-grained. soils is unadd.ressed. in either testing or
analysis. fhis needs to be done.

Despite the applicants assurances to the contrary this
iurpries that e:<perience to date on other geosynthetic-
reinforced sites in southern cali fornia has l i t t le
applicabil i ty here because, among other factors, of
unusual foundation soil conditions 1oca]. to the
BaLdwin Hi1ls. This does not mean to imply that
geosynthetic technol0gries for creating steep sl0pes
dontt have promising apprications here or ersewhere,
but rather that the exceptional soil- conditions at
this site are unaddressed by either the project
submittals or in the latest published technicar
engineering guidance for this emerging technoJ.ogy.

We note that the L.A. County g.eotechnical review
explicit ly excJ_udes consideration of the issue of
foundational soiJ. testing data.

Earthquake Safety

The appJ-icant has designed sJ.opes and wa1ls for 0.15g
pseudostatic loading. This implies that the site wir l
be affected only by earthquake shaking on the order of
0.3 to 0.49, that  ground displacements in such an
event would not be significant, and that stronger
shaking is such a rernote possibility that it can be
disregarded. on the other hand the 1992 Nc![A manual
used by applicant calls for comprehensive dynamic
analysis where SR![s are adjoining critical structures
or site is subject to high seismic roadings. Applicant
by way of disputing the need for such an analysis
indicate that I 'cr i t i .cal structuresrr refers to
restricitve UBC standard terms which would appear to
excrude housing. But the NCI"IA manuar authors do not
support this interpretation.

The appJ-icant further denies that the site is subject
to high sej-smic loadings. We don'! agree
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to high seismic loadings. We dontt  agree.

There is a good. d,eal- of uncertainty regiard.ing future
earthquakes in the western Los AngeLes basin. If the
earthquake potential of the Newport Ing'lewood fauJ-t
zone is eonsidered in iso1ation and the site were on
I ' f i rm bedrockn app1ieantrs analysis would be
reasonabJ-e. But current thinking is that most damaging
earthquakes (1933 Long Beach, Whit t ier Narrows,
Northr idge, etc) in LA or iginate on so-cal led ' rbl ind
thrust ' r  fauLts which also exist  c lose to the si te
(EJ.ysian Park, Compton).  This suggests that the

Baldwin Hi]- ls area is not insuLated from the rea]- ist ic
potent ial  for strong shaking in the rang:e of 0.5 to
0.8g with signi f icant vert ical  component.  Ignori .ng
this possibi l i ty as proposed by appl icant is a
quest ionable pol icy decision in my opi.nion.

Ihe applicant recommended as a standard the L997 NCIIA
guideJ-ines but has not referred to the more current
(1998) NC![A manual which addresses seismic design of
SRWs in great detail. The new manual explicitly
exeludes consideration of several complicating
condit ions present at Bal-dwin Hi l ls.  (see pages 3 and
4, among others) I t  cal ls for dispLacement analysis
for design accelerat ions greater than O.299.

Note that the Northridge earthquake caused
acceLerat ions of O.249 at the Bal.dwin l l iJ. ls.  Note also
that a J.ocal earthquake (in 1943) caused damage to oiJ.
wel l  casing's in the Baldwin HiJ. ls.

I have reviewed a].l of the information avai].able for
earthquake performance of SRIIs in Ca1ifornia. OnJ-y two
such walls comparable in any sense with the
appl icant 's proposal have been subject to strong
ground shaking. Both of these showed some damage
(ground cracking) in the Northridge earthquake.
Ilowever the documentation is insufficient to support a
valj.d engineering comparison with the proposed
project .

Subsidence "Earth Crack" fssues

lhe applieant has presented a view that the cracking
in pavement, grutters, and wall- on Wright Terrace is
coincidental and does not represent subsidence earth
crackingi alongr the ' tCastle faultrr.  Ihe applicant does
not beJ.ieve that examination of the ground beneath
these cracks or resurvey of monuments are necessary.
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these cracks or resurvey of monuments are necessarY-
The appJ-icant believes that Pressure injection
adjoining the project is beneficial.  and presented
selective quotations for the t976 CastLe and Yerkes
study. They did not j.nclude the following quote (p 91
of the cast ' ]-e/Yerkes studY):

"It  is a]-so J-ikely that the init ial restr ict ion of

waterfl-ooding to the east bLock aggravated, and
conceivably provoked, the faulting there. This
f looding, which was canied out at Pressures general ly

above hydrostatic, probabJ.y promoted failure in two
ways: (1) by increasing the isobase and compaction
gradients and, hence, the extension strain, over a
Limited reach of the east ].imb of the subsidence bowl;

and (2') by elevating the pore-water pressures along
potential fai lure surfaces.tr

We have reguested that the applicant provide data
demonstrating that oiJ.fieJ-d operations are not
inducing the effects cited in this quotation. To date
we have received data indicating that the overal.J.
operations are not generating significant subsidence.
We do not dispute this conclusion but i t  is not
suff icient.

I do not believe that the earth crack issue is a
'rfatal. flaw" in development of the project. Whatever
the current or recent state of activity of cracking in
the area, i t  is not J-ike1y that i t  wilJ. get
significantly lrorse or produce any new or unexpected
hazards. tsut it is not clear to me why the appJ-icant
is resistant to fuJ-Iy examining this issue

Methane Gas Issues

The applicant has indicated that certain soil borings
made in previous investigations for tunnelling
indicate no gas as being present in the subsurface. I
hawe requested that all of the availabLe borings be
reviewed for presence of methane but have not yet
received this information.

The City should consider the potential impact of
earthquakes or slope defo::nration on the integrity of
old wel l  casings.
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