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Attention: Mr. Robert B. Liles

Gentlemen:

The attached report represents the data, conclusions
' and recommendations of an investigation of Soil and Foundation
' conditions at the site of the proposed Pearl Ridge Shopping
Center, Kaonohi Ridge, Oahu, State of Hawalii.

The scope of services provided in this investigation
was planned in collaboration with the Architect. During the
course of the investigation, preliminary data was transmitted
to the Architect for review. : ’

In general, except for the low areas near the southwest
corner of the site and along the existing drainage channel, soil
conditions are favorable for the development of the site using
shallow spread footings. In those areas of poor soil conditions
driven piles may be used or certain measures may be taken
during grading such .as preloading, to improve conditions to

‘the point where bearing loads can be supported by spread foot-
ings. :
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This investigation was made in accordance with
generally accepted engineering procedures and included such
~ field and laboratory tests considered necessary in the circum-
stances., In the opinion of the undersigned, the accompanying
report has been substantiated by mathematical data in conformity
with generally accepted engineering principles and presents
fairly the design information requested by your organization.

'Very truly yours

MAURSETH, HOWE, LOCKWOOD
& ASSOCIATES |

Aidnand a,mm

o RlchardA Martin
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INTRODUCTION

This investigation was made for the purpose of
obtaining information on the subsu:.rfa.ce sboils on which to
base recommendations for a suitable f.oun.da.'tion design for the
proposed Pearl Ridge Shopping Center. The development will
" be located between Pearl City and Aiea ;'.Jn the island of Oahu,
~ State éf Hawaii. The location of the site, relative to existing :
streets and landmarks, is shown on the Vicinity Map, Plate 1,
' att_a}f‘chéd to this report, |

SCOPE OF WORK

The scope of Services provided was outlined in a
: v”P_rop_o}sal”,- dated,J;,nuary 14, 1970 . .ESSentié.lly, the folléwing
inforrr.la'tion i_s.pro.vided,for "tl.le use of design erilgin'eei's;
._ | 1. Genel;al soill condition of thé site. -
2. The physical charactéristics of the soils
_encoﬁntered.' | |
3. Reco;nmended allowable bearing pr.essur-es
~and re‘comménd.ed foundation depths for
-spread footings or pile foundations.
4, E’stimafced settlemenfs'of folun:dak,tio.ns: sﬁbjected :

‘to design pressures.




5. Opinions on possible construction problerns.',

PREVIOUS REPORTS

Previous investigations on the site hav.e been made by
others, vThese we_zjé reviewed as a part of th-i; in{réstigation an.dv »
‘ ..the :dat_a and information therein was taken into account in the
k_c;oncéluéions and 'recommendatiops, of this report. -

PLANNED CONSTRUCTION

| The proposed sho_pﬁing cen ter will cover approximately

29 acrés overlooking Pearl Harbor. 'I_"he‘ ma'jor strﬁgtul"e-will
consist of a. two story mall bounded ‘on the .west' by Libérty H‘buse,;
and on fhe east by J. C..v P’eﬁney'sf” 'I"he" s'tructqré,__to bé of

’reinforg:':e"d.goncK:r.ete cons’cruétion,.'\}vill cover appro#imatel,y

‘: 285,’000 square fee_t_-. 'Typic‘al'ba;ys will be 24 by 28 féét‘ 1n pla.n R

~ dimensions. | | |
" The planned eleva.tionb for the lower,. upp_erk a;n'd"roof
. ",1ev-el's a:r.e_‘44, 63 and 82 fiee‘;t_ r.es-p'e’ctiv‘ely. The ﬁorth{:vest corner.
of the site is at elevation 96 feet. " To lower the _elyievation two
- retaiﬁing‘Walls will be neceséé.ry; One will be placed five .feet

© from the Hadja..ée_ntA stre'ets,‘ W1tha maxnnum height v‘of 3‘3 ‘fe./et-.
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T"'he‘v second wall willl retain approximately 20 feet of soil - and

' ‘ji'c"ck’ and will form the out:e_r wail of the main structure,

An Additional Penney's building will be located east of
" the r-hain strﬁctl;re. rI‘{h‘is'singlle sfory structure, wifh a base- _

i ment under the majélrity‘ of the area, will have the mainv floor

"at elevation 58, 5 feet a.nd the base‘.ﬁlent at elevation 45,5 feét;

- this latter elevation lies above the pre_sent. surface in some parts

‘Of the .s.ite.
‘A single story complex of structures, inc‘:ludiﬁg a bank,

service shops, market and r'es_,vt,a’ur‘vant, will be loéated near the
. intersection of Kaénohi Street} and Kanﬁehatnéh_a Highwg?. Thé
area covered by these s't.ructu-;"esbwill be apprbgirﬁgtléy.SO, 000
" square feet. o

A concrete liﬁed drainage channel has‘re‘cen.i.:l.y beeﬂ
cons_,truc.:teAd near the eé.sf end of the propértyw It is.-plla‘rvtn‘ed to
'utiiizé tbe areé, adjacent to the_ é:ha;,nnel for pa.rk.ing on the east,
and a traffic ramp with two levels of pafking on the west side of
" the channe,l. A pe'destrian a.nd automotive Bridgé 1s p‘iaﬁned at
- the inter‘section of the squthern éropert"y line and the ch‘an‘n‘el..
_ Along the entf'iré‘_soutvhérn boundary, a retaining Wall; of

tvaf»iab‘lei height will be c_onstructéd:between_:the Apa,i;ki-ng areas and.




 the adjacent Sumida Watercress Farm.

‘SI?'E CONDITIONS -
' The site is presently 6i:>en and undeyeloped ‘except for
- old Moanalua Road, which presentiy cuts through the site but will
létér be remoVedf . Structures on the'éité a_ré the con‘crete lined
, ‘d.ra;,-'iﬁage_.channel, and .'a fev} singlé.story,_ -woéd frame structureé.
The site elevations ra‘,’nge’ from +96 feet ‘Aat_the nofthwést
corner ‘té +2 feet in the southern c‘or'nerv.: Ge,_’nér’ald,féihag’e of
| the site is to_the"'sg't,lt‘h.‘ |
o ‘A ,spax"vse'growt‘h of brus.h a,nd weeds c.:ovexj: th’é majority
. of t_he'. é_rea,’ with a few lérge trees along ;che éouthérh pr_ope-rt}:r
N 1iﬁe. | Large bbuldefs, up t-é f1ve feet in diam‘eter, havé‘b_e‘-,en' v
" wasted in the northern portion of the site. |
The effects of erosién on the silty suxi‘fat.c‘e so‘ils ivs
evident in thbe lform of ‘numér'c.)us fivulet, éhannei_s, ;ohé foot wide
and threé ihci&e,s deep; croésing the l's‘ﬁirfé.cje:' éf most of the.flat; -

. areéa.



SUBSURFACE
The near surface soils over most of the site consistsv
'v - ‘oi? a réddish brown to brown clayey silt with numerous gravels,
cobbleé and boulders. This sedimentary deposit is underla‘in '
by Weé;f:héred volcanic basalt f(:;und at various depths. A hard,
‘massive basalt is fouhd be_lo§v-the weathered zone,
Two areas of the site, one along tﬁe conérete’ lined |
' d_féinage channel and the other 11;1 th,e southern corner of the site
»be'tvve'en the watercress fgr-m‘ and Kaonc;hi Street, cohtain soils
- of a softer characteristic, A'The'se areas are noted on the Plot
b. Pla\h, Plate 1, as Are?. A and Are;ax B.
| ‘Along Ka.me.ha’meha I—Iig‘hwa'y,‘ in the southe;‘n corner of
| the _s.ite (Area A), recent fill Was.eln'-lcotmtered iﬁ the upper 7 t§
-8 feetAin borings 11, 12, V'and 31, If is understood that at one
ti-mé, th‘i,‘s, area was part of the éxisting watercress fa'rrh, v Be,lov}‘ ,
v.';this fill; :appfoximate ly 10 feet of 'éoft silt was éncountéfed.
The existing drainage channel was builf over an old
_ét’rea»m bed. The su.bstJ.rf’a.c‘:eg soilsvin this vicinity are vaxfiable'
in q'uaility‘ and physical chv'a_;.r.a,ct_,e‘rist'icvs,‘> depending on the time of

B __deposi_tion.»-‘ All .boi‘ings éio.s,é to vth'e channel (Area B) disclosed |



layers of soft silts aﬁd loose sands, Borings numbered 20 to

' 25 encountered loose and soft, saturated soils to depths
_rahgi_ng from 21 to 40 feet, Various amounts of highly organic

(peat) déposits and soft, marine sands were also encountered

in the borings at lower elevations aiéng the drainageé channel. -

E Water was found in all borings drilled in this area at depths

‘r‘é,nging from 9 to 19 feet below the surface.

Additional existing fill soils was found at the surface

- in borings 3, 9, 10 ,' 15,‘. 17,- 18, 24 and 25 to depths ranging“

fro}m 2to7 fee"c.

Details of the subsurface investigation and the soils

- encountered are presented in Appendix A, Field Exploration..

- The depths where groundwater was encountered are shown on

L t'h'e‘ Logs of Borings,' included in Appendix A.

DISCUSSIONS AND RECOMMENDATIONS |

GENERAL

It is concluded that the majority of structures can be

. supported on shallow spread footings resting on natural soils

~or on compacted fills, The type of foundation and general con-’

. struction methods depénd primarily on their location on the
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,si’ce.a_nd the elevation of the lowest ﬂoor.b Provisiohs éhould be : -
made to protect the foundation soils from moisture infiltraﬁti'on.
It is recommended that exterior gradiﬁg providé for adequ‘a‘te :
surface drainage away from structures.

As disclosed by bofings in the areas where soft so‘il.s‘."
¢ underlie proposed structures,.. driven pilés WOuld offér positive '
stable support. However, con‘sidera.tionb.shc')uld be given to.
surcharging these areas with .5. te‘fnporary'fill to redﬁce settle -
~ments due to the imposed building légds founded on spreéd
f001-:i_ngs. "The choice will dépénd upon the relative costs of the
two' methods' of support and foleré\blé éettlenﬁent. These matters

S are aiscus sed in detail later in this report,

SITE PREPARATION AND GRADING
The following _sPeqi,fiCations are recomrheﬁded for -
: g;‘ading 'of.the sites | ‘
R ".1.: All trees, grass, weeds, vegetation, debris and
other deleterious ma;'t,'eriall__ shall be cl,é‘a.red from-
the site. |
2 there Buildihgs are supported 01;1‘ shallow vfou,ndatiiqnvs,

‘ all _exi_;stirig fiils under building areé.s shé,ll be



‘removed. The surface of all areas to receive
new fill shall be scarified to a depth of six (6)

inches, moistened or aerated where necessary,

~ _ and compacted to a minimum of 90% of the

. rhaximum density as determined by ASTM- 1557,

‘.Undef areas to be paved, _a;ll existing.fills shall
'be removed a.nd/:or recompacted'.t,o a niihimu@
depth of two feet (bpos sibly more, depending upon
Hconditio,ns disclosed during grading). ‘The degree .
" of compa;tion‘ éhall be at least 90% of the afore-

‘mentioned standard.

" All fill intended to support interior or extefior

concrete slabs or paving shall be compacted to

 at least 90%.

 All fill intended to support structural loads shall

be compacted to at least 95%. In gé_rieral, such

- compaction shall extend beyond the edges of

footings supported on fill a d,isf}a,ncéequal to t.he.

~ depth of compacted soil beneath the footings or )

-3 feet, whichever is gfeéter.



: Wheﬁ placing fills adjaceht to walls, caution should be
exei‘fcise’d in op*e_fating heavy equipment so as not to dvar.x".la.ge walls ..
| Although present plans show noAma‘jor unre_taihed s.lope‘s,‘ ‘

_‘th_e‘ iol,lo'w-’in:g isvrecommended"for any'fufuré plinned cut or fill

All other fills and backfills shall be compacted

 to at least 90%.

Where fill is to be placed on slopes steeper

then 5 to 1, the slope shall be benched into

 firm, natural soil or rock before placing fill.
- Subdrains shall be provided under fills where
seepage or subsurface water is encountered or

expected. Such drains shall consist of a mini- -

_ mum of 3 square feet of No. 3 rock, and where

-All new fill sha.ll be no'n-expansive soil, free of

large rock’ (ove;““4”_)"', | vegetatioﬁ.vand all other

large flow is expected, supplemented with a

4 inch perforated drain pipe.

debris,
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| sl»opes(: | '
Height . o ' | Slope Angle
_ ' {(Horizontal to Ve?tica—l)
0. 10 feet | e to 1 |
| 10 - 20 feet | I 2tol

_>_Further' studies should be made for permanent slopes

- over 10 feet high in areas of soft underlying soils.

STRUCTURES

» .B.as'e‘d on the results of.the ﬁeld and laboratory inves-.

N tigations, the firm natural soils are capable of supporting spfea.d
footings, foupded at a depth of two (2.) feéf bevlow.jth.e. loﬁvest ad-

’ :jacent grade. .A ma);-imum allowable bearing value Qf 7, 000 pounds
per sqﬁare foot is _l;ecomme‘nded‘for design purposes. It is |

" imp‘ortant' that the footings be founded either on the fir‘r‘n. natural

clayey silt or on basalt. Care should be taken WHen expa?_afing’

not to disturb large boulders below the footings-. Itis recofnmendedv S

~ that the last foot be excavated by hand.
Some of the footings will be fqundéd in weathered basalt

whiéh grades stronger with depth. The weathered basalt caused o
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, littlek difficulty in the driliing. of the tes.‘t borings and it is
'a.nti_c»iéa,téd that it can be exéavated'with conventional eart‘hb
moving equipment,

_ it-is estimated that the total settlement of‘thev--s‘t‘ruc’ture
. founded on the natural soils and/or Weathéred basé,lt will be léss
than one (1) inch. Differential s‘ettlemé'nt's bét\&een adja;cé_nt |
columns are estimated at less than one-half (1/2) iﬁéh. '

For general comments on fvoot'_ihg.des‘i:gn, féfer to the

: siec':tion, entitled FOOTINGS, presente,d laté;; in this ‘repoi't.

J.C. Penney's Additional Building -
.. General
This building will be located partly on natural soils

~and partly over fill, The portion of the ‘filllblying ‘adjace‘n»t to and

‘east of the proposed structure, will vary in thickness from apprbox— '

imately 15 to 20 feet. As the fill extends farther to the east, it
will be underlain by a soft, compressible sand and silt'layer
‘associated with the old drainage course. The fill placed will effect

the Settlement‘_a,nd deflection of the eastern sidé of_'thé structure. .



12 -

It is anticipated thé.t_the fill will cause a settlement
of the né.tu,ra.; soils adjacent to 'aﬂd under the i):opos ed building
on the order ‘of two (2). inches. The max;imum séttl_ement of the
na.tul;al soils, caused bby compression of thé soft underlying soils,
is gsfcirriajced at eight (8) inchés ne>ar‘ ’cﬁe center of the fi_lled area.
.. The two inch -settlemex;t, mentioned above w111 occéur onl’y‘_
on _oﬁe 's‘-ide of the bulldmg a_,jrea'. - If this settlemepf is 'tol.erable,v
| spr“ea&‘.fo'q‘tings‘,v e_ifhér on compaéfed fill or ,flatu-rg.l, . firi‘r; élayey
-,silt's",‘ can svu.I')port' the st.ruct;;‘re. .A‘beavring \}alue of 3, 000 pounds
.per. équare fq‘ot is recommended foryflootin:g.s -founde.d af "l.east .fwo
feet beldw the lowest adjacent grade, 'Setvf:lemen»t'of foo’tiz}gs, uhde,l;
stifuctu;fa;l loads only, will be négligible. |
Té revdu;:e residual éettlement a.-ldn.g the‘ea‘sterxn' side of
- the building gf’cer con.é‘fruction, ‘the area 'co_uld be. surcharged with
.on-.s‘ite- soil. - A 20 foot h'igh fil—i, extendihg at least two .fb_eet outsilde ‘
. the Building line in the eastern direction, Wouldb r"educe the »resivdual
se'.ct‘le»r'nernt‘ t§ an estimated one-half (1/2) i,n_ch. The v.fil]; shoﬁld .
‘i'ema,inv Ifor- at lleé.st four months before building .cons#r.t_lx,Ct:iohv,

- Settlement rharkers should be placed in the fill area in order to’
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determin_e rates of settlement and thus to be able to predict
- when the rﬁajgrity of the settlement has taken place.

In considering ﬁhe possibility of sur“cha.rging‘ this area,
cbmments presented later in this feport (SECTIQN' - Drainége

_ C.hamielv Retaining Wall) should be reviewed.

Pile Support

| If the expected di‘fferentia.l settlement is’ unaccept-
;ble,_ and the area is not sxircharged, the eastern, and S‘ing,le. story
porfion’ of the structure may ;De supported by drivé% pil.e.s. The
piles would extend ‘approximately 30 feet below the existing grade,

';It is anticipated that either a l_Zv—'in.ch round wooden pile, or 'a._6-in'ch ~
: steel pipe pile driven to this depth c,én support a load 6f_20_to’ns' and_
10 tons respectively. |

| All piles shéuld be driven in accordance with the recom-
mendations gi{ren in the ""Pile i)riving“ section of this report,

The basement wé,l,ls of fhe building will also‘ act‘ as retaiﬁ-
ing wallé‘. An active lé.teral pres.sure, not including pos.si_blev
e'xferior live loads, i.e., truck traffic, but with adequate provision ©
mé,dei for d-l‘ainage, of 30 pqunds per c‘u_bic‘: foot equivaleht _presguré

" .is recommended.
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Single Story Structures
General |
The subsurface soil conditions in the
' southwestern portion of thé site can be isolated into two general
areas. The area noted as ""Area A" ;)n thg Plot Plan, and the area
to the ‘Jz.morth. of Area A. | The soils founa in Areé, A consist of 7 to 8 |
. ~ feet of fill, underlain by a_,pproxirﬁately 10 feet qf soft silt. | Aiong
‘thé prop.erty‘ line bounded by the.watercress farm tile soft silt-Waé '
. encountered in the upper 10 feet: In the area to the North 'of_Are,a
A, onlyflrm, ﬁafural clayéy silts ‘\A;ve’re encountefed.
| | Area A
It"is récommended that as much of the
| existing fill as is practical be rer’nbVed from under and 10 feet otit-
‘ sidg the bjlilding area. | The excavation .will probably be limited by
the.high»vwa,ter level found .in this area. The ‘excavati‘cb)n can fhén bé '
| refilled with compaéted fill (see.SITE PREPARATION AND »b
GRADING). F‘ollowi»ng the plagerﬁent of the perma.nen‘t.ﬁll, a
temvporavry surcharge fili should be pla;ed and allowed to rgmaih

7 for 'a‘.p‘pjrz,".oxi‘mately' 3 months, or more, depending uponvthe results‘ '
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of set’clerf_ment reading of the area.

_ .The single story building could be supported by spread’ |
footings résting on the' firm compacted fill, A design bearing
vaLlueI of 3,000 pounds per square foot is recommended. Settle-,-.

- ment of footings due to the building loads should not exceed
1'/Z-inch; provided the a.réa has béen surcharged.

Another method of structural support would be driven
' pi-leé. k Pilevs driven 10 feet below the soft soil zone coulc.iv give
aéeq#ate support for the anticipatgd loads. Either an 12-inch
v roﬁnd W‘ooden pile or 6-inch steel pipé pile could be used.tc') supporf
allowab.le‘ loads of 10 - tons and 5 - tons, respectively.

~ All piles should be driven in accordance with recom-
_méndatioﬁé ‘given in the '"Pile Driivinlg“ section of this réport.

Northern Area

The portion of the single story shops

north of Area A can be supported by spread footings located two

" feet below the lowest adjacent grade. A maximum bearing value

of 4,000 poﬁnds per square foot is recommended. For footings

up to four feet wide founded on the firm, natural soil, under the
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:fully applied design load, settlement éflless thaﬁ onve-'hz‘xlf (1/2)
~inch is a,ntibcipated. |

| Along the eastern propefty' 1_ine, footings shéuld be
located so that the horizontal distance between the edge of the
footings and the slope face is at least 5 feet. These recom-
mendations are based on the assumption ,fhat no hew' fill would
be placed under the building.

.General recommendations on fo'otipg design are presented

in the section entitiled Footings.

Automobile and Pe,de”ét'rian Bridgg
A bridge to span the drainage channel near

the old Moanalua Road is planned.

Footings for bridge. supporﬁs pla-ced at two feet bel.c.wv the
final édjacent ground surface restihg on‘ﬁrm natural soi\yl or on |
. compacted fill, may be designed for a maximum bea_r‘iné value of
2,000 pounds per sth;are foot‘-,. érdvidéd the resul,ting settlemén’cs- '
are télerabie. The follo‘w_iné settlements have beeh e.a.sti-rh'ai.:ed‘

| under the f\_illy applied recomme,ﬁded load:
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: : Estimated Settlemen’c
Width of Footing , o in Inches

_in Feet. o - Square Continuous
2 | - o 3 : i,1/1o
3 T S 1/4 s
5 - 12 ~ 5/8
P . S 1

* Variations in these valueé by as much as 25% may be
: epréct.:ed_due to differ'ences,inv s?)il ‘conditions from one é.rea of
the site to another. Settlement will be approximatély_- proportioenal
to the actﬁal applied load.

The above recommendations are based on thé reciuirement :
‘that‘all fill and existing soft soil (see Logs of Boring 24 and 25.)
within five (5) feet of the bottom of footings be removed and re-
| »pla.c’:ed with adequately compacted fk,‘i_l‘l. (See Site Prei)ar‘ation and
4 Cradir;g). Due care si'lould be paid to éxcavating ‘an‘d'ct:)rnp'acting‘v '
close Ito channel walls. | |

Drivex;,piles may also be used to support the étrug’c‘tifé.
Pile_s should bf_: driven at leas£ 10 feet below the soft z_oh_es,I

. Allowable bea.ring.values for precast, prestressed concrete piles
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"have been estimated as follows:

Penetration of pile below ' Allowable Load - Tons

'soft!' zone - in feet , : 12" sg. .. . . 16" oct,

| lor - o 22 26
150 33 39
206 © o 44 52

B * Pilles" driven deepér than ‘15 feet .a.re likely to encounter hard
s basalt. In this bcé.se,. and if so verified by the Soils Engiheer
'during driving, piles could be dééigned for end bea,ring, ‘with
"allo_vvable bearing values of 75 and 120_’Torlls per pile fc‘>r'- 712'i and
16;'_ éoncrete piles reépectively. |

OTHER CONSTRUCTION

"‘N_or“ch'\.;vestern Retainiﬁg Wall

Parallel to Kaohqhi, Street apd td Moanalua Road, a
retaining wall of variable height w’ill bé constructed. An équiv- "
alent f-luidvpressure‘ of 30 .pou'nd.s' per cubic foot should be ‘assum‘ed

for design of the wall. This value does not include hydrostatic

fpressures.: It is assumed that adéQuate drainage will be'.pro‘vidved.;‘
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Temporary cuts should be limited to the following =~ )

| slope angles:

._'Vv‘v‘;I-I:eight (in ft) . Slgpe
0-5 : R vertical
5-10 o : 1/2 1 (hOrizpntal tb vertical)
Cw0-20 a0 - o
vover 20} ' 1 - 1/2 0 1

As this retaining wall will make up a portion of the mall
buildihg, seepage pressures may be relieved by placing a coarse
) grained, drainage blankef along the outside of the wall. The drain=
| va.ge bla:,nket. cvould be connected té a longitudinal drain pip‘e',
’ loAcé,vt-ed‘ above the foofing.
Retaining wall footings may be designed at lthe same
':_'Yalu..:gs a;s gi\.ren for the Mal-l buildings.

~ Southern Retaining Wall

Adjacent to the existing watercress farm, it is
planned to raise the site grade by constructing a retaining‘ wall
and f-i_lling to grade. ‘With the exception of Area A, the soil and i

. rock found in this investigation along the proposed retaining wall
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is firm. Based on these findings, it is concluded that a canti-
levér-type retaining wall cé,n be constructed on the natural soﬂ.
For footings founded at least three feet below the lowest
adjacent grade on firm natural soil, a b}earing value of 4, 000
}pounds per squére foot may be used. Lateral pressures against-
the wéll of 30 pounvds per c;ubi"c foot equi.valen‘c. fluid pres"su‘ré may

‘ bej'-aS'sumeﬂ, with adequate drainage.

‘Drainage Chaﬁnel Retaining Wall
‘ deneral |
Parallel to the existing concrete lined

d;a;ina;ge channel, and 15 feet from its eage, a 20 foot high retain-
ing wall is plahned. The wall will retain a compacted fill which
' W'illl be "u.sed to sﬁppor’; an aufp_motive ramp and the upper ’pa?rking
1eve1.’ | |

| The fill to be placed behind the.-'wall will be u‘nd‘erla.in by
a layer of soft, compressible soil. If the fill weré ﬁlaCed in the
convéntional manner,, the rapid loading of fhe soft layer could -
. cause an uns_table condition, which .may extend to the draina:ge '

.ch‘a_np.evl,’ and pos sibly cause an upward heaving of the lining.
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Fill Placement

To reduce the possibility of a ..s.l_ippage
 - towards the channel, two possible construction methods h;ve Been
_ coﬁsider ed.
The first method would be to drive
: .vshefet piles alongthe toe of the 'prqposed retaining wall to a depth
of 10 feef below the soft\strata. The wall could be constructed
~and the vf-ill placed with the sheet pile wall restraining the lateral - |
rnvow'/emen‘t of the soft layer. Ai;te_x;‘ the filling is c>omp1etbed and
' sufficient time.has been a.llowed‘for‘ consolidationvof the éo_ft strata,

. the sheet piles 'coul_d.‘:‘be remove.

,I,nérernental Filling
Another possible construction methoci
.Would be to place the fill in i&icrenﬁents and allow a period of fime
| - for settlement to take place. By logding in stages, fhe soft soils
. would consolidate and géin strength érior to the next loadin;g in-
cre'rnexllt.ﬂ it is believed...that the fill could be plac;ed in four incre-

' me_n’_cs" of five feet each. It has been estimated that the majority
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. of settlement should take place in one month per increment, The
settlement rate should be varified by settlement markers placed
 below the fill. A temporary surcharge fill outside the retaining

. wall will aid in maintaining stability during this period.

Retaining Wall Support
The‘Wall may Be supported by either
spread footings or driven piles,

: Footings or piles may be designed on the same -ba;‘sis as
given for the Automobile and Pedestrian Bridge. In either case,
subside;rmce of the area will occﬁr ‘due to the consolidation of the
soft soils, For this reason, con;sideration should be given to
placiné the fill before coﬁstructing tﬁe wall, If the wali is con-
istructed‘ first, and on spread footinigs, some subsidence of the wall
should be eﬁ;pected, possibly on the _c%rder of 2 to 4 inches, depen-

ding»ﬁPOn the'depth of fill, Tempo?ary cuts for construction of the
‘w.a._ll will have to be sloped at angles to be determined depending
uppn the fill soils used and the height of the cut, However, it is
- .péssvi:ble fi;at a temporary vertical, or near vertical cut could be

- realized, -
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All piles should be driven in accordance with recommen- -

dations given in the '"Pile Driving'' section of this report,

Pavement Design

For parkipg areas, where only light
automobile traffic is anticipated, 2-inches of AC over a 4-inch
‘base course is recommended. For heavy truck traffic anticipated
in entrance and loading areasv, ‘a 34nch AC over a 6-inch base
course is .recoirnmended. In each case, the subgrade to a depth of
6-inches should be compacted to at bleast 90%. This assufnes that )

the subgrade soils are fine natural or compacted fills, Wherte

soft or loose soils exist, special consideration should be made in

the des‘ignrof the ﬁaye;n_ent section or the vprepaifa“cion of the sub-
'érgdé. - f -
- FoOTINGS
'The bearing values presented in this report are net

bearing values, The weight of the supporting concrete foofing’ or

. piles can be ignored in considering the applied loads. The bear- _. |

ing'Values may be increased by 33% for .momentaryv loads due to

‘wind or seismic forces. If any foundation is eccentrically loaded,
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the maximum edge pressure should not exceed the total allowable
bearing values including momentary loads.

. | Lateral loads may be resisted by the passive pressure
against the footings. For design purposes, such resistance for
the'exis.fing soils and any subsequent compacted. fill may be

assumed to be equal to an equivalent fluid pressure of 300 pounds

" per cubic foot., Lateral forces may be resisted by friction between

the floor slab and the underlying soils, and may be assumed as
0.3 times the dead load.

PILE DRIVING

The soil below and/or above areas where soft layers
were encountered contain gra.vel, cobbles, and boulders as noted

on the Log of Borings. Attempts at driving Wooden piles through

. the rock will subject the piles to cracking, or '"brooming'. Even

concrete or steel piles could either deflect or become damaged’
in diiving‘ﬁhrough the rock filled deposit.
It is recommended that a few test piles be driven prior
" to the production driving in any>area to establish probable fequired
lengths. .Some piles may‘n‘ot reach the estimated réquir ed depth

of pen‘et:rat_ion.‘ Modifications should be made in the field by the
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'Soils Engineer so that. the required sﬁpport capacity will be
obtained,
To prevent over'&riving of the wooden piles, if used, the-

hammerr should be smail, with a rated energy of less than 15,000

N foot-pounds. The blow counts and pile alignment should be care-

fully observed by the Soils E ngineer. Driving should be halted
when either the blows per inch become excessive or the pile

b.eé:omesvunaccept;ablvy. out of plurnb. A steel shoe is also recom-

. mended.,

Lateral loads may be resisted by the bending strength of - '

. the pile and the passive resistancé of the soil. .The'follbwing values

are r.écommended for fixed end piles d-xji_ven on the order of 2-'0 feef
below fhe lowest adjacent grade:,,_ -

Pile S 'Allowable Lateral .

_ Iype RN . D " .~ . Load (In Pounds)
o   .12"‘ Round Wood . » _‘ “  o : V' o | 3, OOO
|  6" vSteelj Pipe . 7. | | R V, : 3,000
| ._1.2 ‘" Sqﬁare Reihforced Concrete ' - | 6,000 -
. 16" Octagqna.l ‘Reinlfozjced-('}o_nc‘rete -~ 10,000

Theée loads shé'_u;_Ld cause a horizontal deﬂeétig)n of not



" 'Lateral loads _ma? be ';'esisted also by the uplift éapacit’y R
of the driven piles couéled w1th other piles in a.gro,up or éluster. |
o Tile amount of pullout resistance of each pile depe'n.ds on the depth
-of penetratidn’. It hé,s beeﬁ estimated that one-half the doWﬁWar_d_
capacity of a'pilev‘would be available for uplift .re'siSt‘anci_e.

INSPECTION.

vDu_r'i;ng the.proc-e‘ss of c{Qnst-'rufcfior,i,j' so as to a.ghieve the
- desired fesults, it ié recomm'ezided that the Soils Engineer be
: pfeéent to .iﬁlsﬁect' the followin.g. operations:
1. S“\_J.rchar ge 'se‘_ttlemefnt re‘co_rd;in‘gs.
- 2. Site 'prepa;;afi,oh; clearing and?. grubbi-ng;
3. | vPlacement of fill ;ﬁd béckfill.’ » Y(:;I‘_ests and
control of compactiénj; - o
4. Pile Driving. |
5, A. F.oo‘t'iz"flg Excavations.
 REMARKS
Areas between and Béyond borings a.‘-_re'.a,'ssurn’ed to be
. consistant wifh those sa.mpied and tévs;ced. While no major _ché.nges ,
in strata :depths or Fthick:-nesses‘are_”anticipé.txed,” “it should vb‘é're'a..v»
- _lize‘d' that 'deéths to the»vafi‘qus »sloill and/or r-Ao‘CVk'. la.lytzers‘ w111 S}a:rY"‘ .

i over the site, as i-ridi-cat_ed by »f_he ﬁ.‘ndings.;’
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Thls report._has vb.eenfcovmpiied for the exclusive ‘us'e of
:Ro.ber.t’ B.> Liles, Incorporated, who .represent_s the devéldper._ o
- It shall not be t;'ansfer;;ed to or used b& a thlrd partff, or to

N a‘.jnqthei-f project without ‘C'O'ns“.'.e'x'lt ;hdZor ‘choréugh 're:v‘ie.w By this |
facility.

o .Should -thé .p-brojec't’.‘b.e delayed beyoﬁd th'é"perioc.i of ‘lor.xie _

v\u;}%_ea‘r after‘tvhe .date‘.bf thisv .report-,_ ‘.th'e repf.&t sl.lalll.b'e .revie'wbedv
: foi COns.i‘d‘.er pos sible .c;h_a.r-xg.ed conditiqns., : " |

N Samples obtained in thié inVéstigation'Will deter;oratev _

i . ‘with time and will be .uns,uitable.for' further ‘labora'.t‘o‘r;r'» testing .
' Withi;{f three rﬁonths frovrn‘tvhe da.*:e éf this r:epbrvt-.'vrv Upless-"(j:gfhgr.-k- |

'Wi:s‘e adviééd" the samples will be discarded at that time, = =
‘-000-

~ The I£°11°Wing plla.tes“ and ‘apéél‘?di.c.:es are iaftt_ached and
B ;omﬁiéte this report: .
Plate 1 - V_'i'cirll.i‘ty Map
= Plate 2 - Plot Plan
AT Appendix A - Field E.#ploration, |

= 'App-en'dibx.BA - Laboratory Test:ingﬁ‘_'__'
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APPENDIX A

| FIELD EXPLORATION
Subsurface cbriditibhs at thé site of the pz;oposed
ghoéping center de\;eiopmeﬁt v;rel;.(-: _expiored by drillin'g é,
' total of 32 Eoring,s. .The'bori.ngs ‘were'four inches in dia- |
o . me;ﬁér and wéré df_illéd to d_ep'thé vra.nging fr‘om 5-1/2 to-
»5v6..-.'1'/2.£eet._ | The b.orings Wéré dfille& with'tfuck._-'fnounted B
| rotér'»y‘.'auvge,rs. The ‘l_ocati_onjs of fhesé gorings are sh‘ovlrn.on: ,. '
the Piot Plan, Pl;te 2. |
- . .Unld_i,stu,rbed s’amplgs were obta‘ined.by' driving a ,
:_samplinvg tube ipto undistu‘rbed. soil at various intérvals
" below th«.a‘su.rfal.ce by means of a heavy driving W_eiﬁght' dro_p-' o "
pi_ng on sa,mpler fods, "The sampling .’cube cbns»’ists 6f a .-
f »st.eel bbarr’ebl, 2, 50.-i,ncheis in..dia‘meter,. with an intériér o -
j " lining ‘obf org_e‘-i‘nch long, thin4bra§s rings., Thé sarripliﬁg
tube is driven approxim‘.a.telylr 18-inches ‘into the 's‘bil banc"l_,a
. se;_;i:i’on ’.of the central pqrtic.»n of t_h.ey sample is tafk'en to thé
: ;iab.orator'y in a élos ely ff:itited, Wa.,ter-‘prlo,éf containerv ‘in 'oraer

oy Kté_r._étai'n the ’_fiéld moisturé until cor'npletion'of the‘ tests. The -



: }dr‘ivin'g energy required to dr‘ive: the saml'l)ler'_on.e foot into the : .

{”;}"undiSturb”ed soil, as noted in the Log of Borings in Blows per . -

: A F-‘ootg,f is 140 pounds '.dro‘ppin_g’ 30 i__x’ac_he.'s.

. Boring elevations and locations were established by the K

B dr1111ng eo’ntifactbr, ‘Nat Whiton & _Company. :

T Logs of avl_;ln bO-r_ings.‘.'atrl'é_._‘-sden‘o‘n ’g'hev‘ va_ttaiche_d‘ pl_aités, BT

3?‘£h}9}ugh' '3'4. sl ho T
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DATE DRILLED:February 27,

LOG OF BORHNG NO
1970

1

- [o-

- Lad]

EQUIPMENT USED: Truck Mounted Auger ELEV. OF SURFACE: 79.4
Sl IS|]DESCRIPTION OF S OIl'L S _ ‘
Slel®] T e —{COHESION © OR SHEARRES. @
NSk 4 \o, 6% %, |KIPS PER SQUARE FOOT
SIER o \% \%. \< 4~ T 2 3 g 5
£9)2| % N\, \ & \ %%, |MOISTURE PERCENT DAY IWT
o N\ %\ % 9% 10 20. 30 40 50
S|/g|cLassiFicaTion \* \° \ ¥ \ "%~
* SILT clayey, Wlth red |moist ﬁrfn
. numerous gravelbrowr - L
: . cobbles and R _
- 5"@67‘) & boulders Lo . |very 7 ©
- | : - moist
231
A_1_5_~3»9./1;} f
v | N EE : \ 1
B i Y11
| BASALT, highly “ gray
-,'30--50/1' — Weathered »
porous . _. _. __ i — SR S
. E weathered " |hard
=35 T
rC%
iy
Mo
O :
O | 35-40" - 73% recovery
- 40 - 45' - 68% recovery
a5l | '
" End of Boring @ 45' o
. no ground water encoimtered
ox 140 1b. Hammer fallmg 30 1nches . o
B PEARLIHDGESHOPPH«}CENTER . PLATE NO. 3
MAURSETH HOWE LOCKWOOD & ASSOC ‘ FILE'NO H- 58 :
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DATE DRILLED: February 26, 1970 - _
EQU!PMENT USED: Truck Mounted Auger -

LOG OF IORING NO 2 -
ELEV. OF SURFACE: 66,6

Fofss | ey | 81
’ ' : SRR I moist- 1.

037/ h
BASALT, weathered . gray | . |hard
oz |02

N

peoR0/L

S °DESCRIPT|0N OF_SOILS R
l§ o & _ COHESION © OR SHEARRES.©
NN 4, \o, 4%,0 KIPS PER_SQUARE FOOT
\EQ 01:9 6‘,‘9 O ¢ J 2 3 i d
A o, \", \"% \*.%, MOISITURE-[PERCENT o4ww7
| o g YN e\ %, 0 30 40 50
Sl/8cassiFication \* \® \ * \ g~ ~ 0 20 30 4
SIL'I', clayey, with red [Moist{firm
numerous rown| . |
RETI gravels, _cobble
- FS54] ] .. &Dboulders. ., .

End of Boring @ 45' . o
‘No ground water encountered

. PEARL RIDGE SHOPPING G.CENTER

PLATE NO 4

MAURSETH HOWE LOCKWOOD & ASSOC

FlLE.‘ NO. H- 58




LOG OF
DATE DRILLED: March 3, 1970

R VEQUIPMENT USED: Truck Mounted Auger

BORING NO 3

ELEV. OF SURFACE: 84.4

s SDESCRlPTION_OF S Ot1LS| B ,
et — _—|COHESION O OR SHEAR RES. ©
NRE 4 \o, \¢% ¢ |KIPS PER SQUARE FOOT
17/8 >\ \ %, \*c,%, |MOISTURE-PERCENT DRY /W1,
&|/8lcLassiFication \* \® \ * \“g>[ s fo 20 30 40 59
FILL SILT, clayey- W/lbl‘own mOilSt firm
1. gravels, boulders | '
SILT, clayey, with - red.
-5 | - numerous brown
' - gravels, cobbles,
boulders L
- 10 _-n:}rh,w.; -
dq49( - . oo (8TAY
A .~ brown
- 154
S ‘sandy b_
% . with numerous. |
-’ZOE’45 4 “grav'e,ls and
e | e cobble size
" basalt - .
-2 51 e
304
494
—35—
' ";"4%50/5 ‘ BASA'LT;,'-weather_ed, gray S
o oporous .
'-449]8..,
50" | -
— (Con't)

PEARL RIDGE SHOPPING CENTER _ .

PLATE NO.5

MAURSETH HOWE LOCKWOOD & ASSOC

_ |FiLE-NO.H-58




DATE DRILLED:

LOG OF BORING NO 3(Con'y

EQUIPMENT USED: _ ELEV. OF SURFACE:

3l 3 DESCR!PTION_'OF s oIL S|

Gleler —— COHESION © OR SHEARRES. @
Nk 2 \o, \¢% ¢ |KIPS PER SQUARE FOOT
N o N \%, \o 47 % 3 % &
1P/8 ' % N\’ \ %, \ "%, |MOISTURE-PERCENT DRY/WT,
& cLassiFication \> \ @ \ 2\ %% a o 20 30 40 50

: BASALT, ‘weathered, gray jmoist hard

porous

crn

50! to 55' - 78% r'ecovery‘
55' to 60" - 90% recoviery

60

- k— Cored —N5/0

End of Bormg @ 60"

no ground water encouxnterecl

PEARL RIDGE SHOPPING CENTER

PLATE NOJ5 (con't)

MAURSETH HOWE LOCKWOOD & ASSOC..

_|FILE-NO. H-38 - |




LOG OF BORING NO 4

DATE DR_[LL'_ED':Febru‘ary. 26, 1970 -
EQUIPMENT USED: Truck Mounted Auger

_ELEV. OF SURFACE: 58.2

- R
sl I(SIDESCRIPTION OF S OIL S| | ,
CIEINEE e COHESION © OR SHEAR RES. @
NNk 4 \o, \¢% ¢ |KIPS PER SQUARE FOOT
SIS e \% \%, \o 47 2 3 4 5
)8 % N\ \ %, \0,%, [MOISITURE PERCENT DAY /WT,
' \° < PN B 5
&|/SciassiFication \* \ ® \ ¥ \“g%» s l0 20 30 4 39
SI_LT, <‘:l’ayey; with red |moist firn_i
~_ gravel size prown ' :
(5 o ‘basalt ’
F10gB0/6 gray 4
" brown
“Lis4| | BASALT, highly  |gray |wet
: .. weathered :
[2olss/p -
2530/l .
with silt, clay layers R E
30150/ 2
50/2
40- 14 S —
' End of Boring @ 40,2'{ |
no ground water encountered| '
- - RES -
- . PEARL RIDGE SHOPPING CENTER PLATE NO. 6 .
1 .+ MAURSETH HOWE LOCKWOOD & ASSOC. FILE-NO. H-58 | "




' o 'LOG OF QORENG NO 5
DATE DRILLED: Mal‘Ch 5, 1970 ' .
EQUlPMENT USED: Truck Mounted Auger ‘ ELEV OF SURFACE 67. 2

DESCRIPTION»OF $ OIL S|
: - COHESION © OR SHEARRES. @

e \4x9 ¢ . DE F
0. \4 “~ KIPS PER SQUARE FOOT
% 0‘9. . » 9,} - ] > 3 e 7 =

Samples

' o, \"%, \ %, \*. ¢, [MOISTURE PERCENT DRY /WT
CLASSIFICATION \ o\ ¥\ %% 4 l0 .o 3p 49_ 5

Depth in Fe e‘f

- \Blows Per Foof
0
C

8iLT, sandy . b»rowanist f1rm

. clay red

browr

180 | ‘with basalt fragments| | || 4

Lisd

o =l || ] |

-2 5

T  BASALT, weathered 1 g_ray' . “ . ha;d o

- porous

. [50r

with silt, clay

streaks

B35 | B
) 25-1/2' to 30-1/2' - 80% redovery

A
K]
~
®)
]
: 36_—1/2' to 3541/2_' - 92% I‘;ecdvefy ‘
Ll 35-1/2"to 40-1/2' - 93% redovery

En’d of Bo'r"ing @ 40, 7'

' no ground water encouhtered

_PEARL RIDGE SHOPPING CENTER | . |PLATE NO. 7

_MAURSETH HOWE LOCKWOOD & ASSOC. . |FILE-NO. H-58




DATE DRILLED: March 12, 1970
EQUIPMENT USED: Truck Mounted Auger

LOG OF - BORENG NO 6

ELEV. OF SURFACE: 48.2

| ﬁv/ Z

-] . _ . ‘ -
3! |IS|pESCRIPTION OF S OI1LS/| |
NHNE R ’ COHESION © OR SHEAR RES. @
NG 4, \o, 6% ¢ |KIPS PER _SQUARE FOOT
NN o \% \%, \< &~ T 2 3 % 5
RIS % \. \ °‘oo°z‘f, MOISTURE-|PERCENT DRY /WT
(y/ ? Y5 :
S /% CLASSIFICATION = \®\ ¥\ af0o 20 30 40
” SILT Sandy  lred | sl ftirm|
. _ ' rown|moist]|
—_5--10/1'
[ 16L111] DECOMPOSED. . |gray fmoist| = | 74
BASALT R | 74
' porous S “red
F15-g7 | prownlgist| | 79
20 g'r-a'.yv | 82
2.5 - i v
End of Boring @ 25, 6! ‘
- no ground water encountereq .. .
| PEARL RIDGE SHOPPING CENTER PLATE NO. 8

'. MAURSETH HOWE LOCKWOOD & ASSOC

L FILE'NO.H- 58 °
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A

o LOG OF BOR!NG NOT
DATE DRILLED ‘March 12, 1970 - 61.5
. . 'EQU]PMENT USED: Truck Mounted Auger i __ELEV. OF SURFACE 1.
* SDESCRIPTION‘OF S OIL S| c
NEIN e — — ICOHESION O OR SHEARRES. @
S o \3 \¢% ¢ |KIPS PER SQUARE F0OT
N g L (&) Q{, e/"? O @’.’ ) 2 3 g 5]
N % \’%, \ & °"c.0°$ MOIS[TURE - PERCENT DRY /W
\ e o\ ¢, . 0 40 5
§|/S|ciassiFication \* \® \ *\"p% « 10 2
| , SILT, clayey with red [moist|{firm
gravel & brown - e
=] " boulder size '
" basalt
Froetbos gray
ot & -
E53/ #4 " prown 65
ks | | o | |
" ‘clayéy | gray wet
: i bro'wn .
2 7&@3.5/4 '
— ' BASALT weathered,
‘ ' porous
Rs120/1
30739/
PRt
, VETy
N B — hard
‘End of Boring @ 40' | . o
_no_‘,gr.‘ound water encountered|
" PEARL RIDGE SHOPPING CENTER | . PLATE NO. 9 B
MAURSETH HOWE Locxwooo & ASSOC | . |FILE-NoO. H-58 .




DATE DRILLED: Ma.rch 5,
EQU!PMENT USED: Truck Mounted Auger

1970

LOG OF BORING NO 8.
ELEV. OF SURFACE: 59.0

. 13s.

3 gnsscmprlow OF S OtLS]|
cia W o COHESION © OR_SHEAR RES.©
Nk 4 \% \¢% ¢ |KIPS PER SQUARE FOOT)
N g.Q. o o/\.“ é‘,&. o 4 »> ) P w3, & 3
P8 % \%. \ % \ %%, [MOISTURE PERCENT DRY /WT
. L o, %\ ¢4 ‘ 0O 30 40 50
S| /8lcLassiFication \* \° \ * \ &~ &« 0 2
AS'ILT,V . sandy, with  prownjmoist firm
R numerous ‘ R
L5 o . gravel and -
: " boulder size |
Cbasalt .
: .. . very clayey |gray [ 66
i IS R N ’
15+
| 83
> 7 graylvery.
, - ' - [prownmoeist| 1
2578, ©sandy. . ' 75 1 a
el to -
[B0®ozf11 - ae 79 Y
- ‘ br-qwn S
l13z| 8
o-fl117 ) o1 -+
End of Boring @ 41"
- no g’_xfou-nd water encountered Lo
LG -
o ¢
. PEARL RIDGE SHOPPING CENTER_ PLATE NO.10
MAURSETH HOWE LOC!(WOOD & ASSOC FILE-NO. H-58




- | LOG OF BORI
DATE DRILLED: March 6, 1970 |
EQUIPMENT USED:. Truck Mounted Auger .

NG NO o . |
ELEV. OF SURFACE:58.5

Depth in Feet

Samples
Blows Per Foo

CLASSIFICATION

—

DESCRIPTION OF S CILS

COHESION © OR SHEAR RES. ©

MO,

:

KIPS PER SQUARE FOOT

TURE:[PERCENT DRY /W1,

2 i 4 )

A

0

20 30 40 50|

FI:LL SILT, élayey S

L5 o

59

e 64

_H78/8

55

5 | SILT, ) f_c':'_la‘yey

35 | =y : 'dt:qg _js.ijdn‘al.”f,'g

very

moist{ @ -

%2

0
 86’: 
= 75
(E
s.s |

2

40—

| End of Boring @ 41' '-
_'no ground water encoyntere(

PEARL RIDGE SHOPPING CENTER .

__|pLATE NO. 11

 MAURSETH HOWE LOCKWOOD & ASSOC.

FILE-NO. H-58 g



o _— LCG OF BORING NO 10
DATE DRILLED: March 6, 1970 v
EQUIPMEE\M"!T”USEDZ Truck Mounted Auger |

' DESCRIPTION OF S Ot LS

ELEV. OF SURFACE: 41.3

COHESION © OR SHEAR RES.©

\Depth in Foot

Samples
Blows Per Foof

~

CLASSIFICATION

N

%

KIPS PER

5
MOIS[TURE-

T

V

$ ‘f
PERCENT DRY

SQUARE FOOT

WY

<

2 10 20

30

40 50

)
—

.~ FILL  SILT, clayey |red

very
moist

(3]
Y

to
sat

: ~ organic mattexbrgwn

SILT _ :.cia.ye.jr )

w
_-

brown

[\
o

10—

-1 06

sl R

35 | .

| 84

84

=20 | 3

Rt Endof Boring @ 26.5' .
~ Water level at 24" .on (3/6/7

PLATE NO. 12
FILE-NO. F-58

'PiE»._ARL RIDGE .SHVOPVP_IVNAé CENTE_R.. . -
 MAURSETH HOWE LOCKWOOD & ASSOC.

b



LOG OF BORING. NO 11
DATE DRILLED: February 25, 1970 , o ,
EQUIPMENT USED: Truck Mounted Auger ELEV. OF SURFACE: 20.0'

DESC‘R],'PTIONVOF 'S 01 LS | - |
T S —{COHESION © OR SHEARRES. @

35,
(Y

7,
o 47 4 ]
e ‘%,3 MOISTUREjPERCE NT DiY Wi
e 25, a 10 0 30 40 5

Depth in Feet
—_Soamples

CLASSIFICATION

|Blows Per Foot

W1 o

FILL, SILT, clayey |red fmoistlfirm

_ with gravels. ~ brown

Bis| | brown|sat |mod | . 1L

W |firm|

SILT, sandy - . |gray| =~ |soft

2.0

I it wod | or
2110 o " sandy, clayey prown ﬁ‘rm 85,2 IENEEI Al

" ‘End of Bo.ring @ 21--.'5'

] water level @ 7,8' on :s-/z/7c S

PEARL RIDGE SHOPPING CENTER ; ‘ R PLATE NO. 13

o MAURSETH HOWE Locxwooo & ASSOC  |FiLe-NoO. H-58




f’*' ~ LOG OF BORING NO 12
| DATEDRILLED: February 25, 1970 - 3
- I EQUIPMENT USED: Truck Mounted Auger ELEV. OF SURFACE: 17,0
ol §l |IS]PESCRIPTION OF S O S
@ I _ COHESION © OR SHEAR RES. @
| =[§ls - \g \o, &< ¢ |KIPS PER _SQUARE FOOT
o ~ gQ o O,‘-’ ‘ﬁ'/", . @’.’ 2 3 i L7
. % N\ \ %, \c,%, [MOISTURE PERC NT DRY /WT]
| &]/8lcLassiFication \* \® \ ¥\ %% s+ o 20 30 4 °F
B - FILL, SILT, clayey, [brownnoist|firm
o — with gravels, & &. | & |
. SJEJ : " Dbits of glass, |gray| = [mod .
T —f—3’14 wood & concrete - firm | 78 H
| SILT, ‘cla:'ye); | | gfay, 7 lsoft ‘
| '__'%,1‘0 g | e B ] s6 [] coa
[5HE 4 74 nl
- L T T T T Yellow| - [T
2050 ¢ . with silt no@ules brown| firm
~ | "End of Boring @ 21.0'}] -
] | ‘water level @ 3. 8' on_i»/Z'O/'?O__j
PEARL RIDGE SHOPPING CENTER = PLATE NO. 14
'MAURSETH HOWE LOCKWOOD & ASSOC ~|FILE-NO. 158



| LOG GEVEOEaN@ NO 13
DATE DRILLED:  February 25, 1970 . A ' o
EQU!PME?\T USED: Truck Mounted Auger = ELEV. OF vS‘URFACEIZO. 9!

DESCRIPTION oF S OIL S| | - ,
— ————ICOHESION © OR SHEARRES. ©
\o, \6% & |[KIPS PER SQUARE FOOT
/ v
(&)

] 2 K b

, % \’. \ &, \ %, MOISTURE PERCENT DRY/WT,
CLASSIFICATION \” \° \ ¥\ %% o0 20 30 40 X

Sampies
Blows Per Foof
0
AN
N
(S

Depth in Feet

SILT clayey, w1th gray moist |firm

gravels o &

brown o 72 @

browr] |
B N 88

T 1
v
-
o
oo

S ¢ 1 .
45

ny  Teandy 69 1T HE L,

2 26]

| {0 dred | | ]
20 | . ol L ee

425 ~ brownl

_ ','.‘En.d'of'Boring '@2;1;0.'- S
. water le‘v‘g'l @ 8.0" 3/2/70

PEARL RIDGE SHOPPING CENTER o PLATE NO, 15 -
MAURSETH HOWE LOCKWOOD 2 ASSOC . |Fuweno H-38 |




LOG OF BORQNG NO 14

DATEDRILLED: March 4, 1970 |
EQUIPMENT USED:Truck Mounted Auger ,ELEV. OF SURFACE: 6.4'

DESCRIPTION OF S O1ILS

—~— ; COHESION © OR SHEAR RES. @
4 \o, \¢6% & |[KIPS PER SQUARE FOOT
o s ] 3 ¢, 5

8 \ “c %, [MOISITURE PERCENT DRY/WT

‘A% a 10 20 30 40 50

Samples
Blows Per Foof
0
9
&
>

Depth in Feot

QLASSIFICAT]ON_ \
FILL, silt, clayey. . _brown|moist| soft_
SI‘LT‘,- sandy; clayey - |gray |- soft

S T A s [T ”

3’2 ’i‘, o clayey - prown| . [firm | 80 TTTT

_; | vfiﬁ "‘;‘;‘ - .E-' -b.” ,.-fw: C
rogss| o [FERT | s

sz "7/%.}:: ;>}  .,-'_  "1 __‘j ‘ ‘:_ ' | : .;, 5

r25§,42 ) . . _‘-: ’.k S f. .89

 DECOMPOSED . N
47| BASALT S » 86

- 30

B

| End of Boring @ 31 5! _
LodY watgf_floiying freely frjom top of bﬁbring (Aftes‘ 333

. PEAL RIDGE SHOPPING CENTER . “ ~ |PLATE NO. 16
MAURSETH HOWE LOCKWOOD & ASSOC . |FILE-NO. HB-58




DATE DRILLED: February 26, 1970
EQUIPMENT USED: Truck Mounted Auger

LOG OF BORING NO

15

ELEV. OF SURFACE: 15.3' _

o [30

: incvreasing gravel :

’- “ - - . .v A. - . )
5| ISIDESCRIPTIOR OF S 01 LS| o
Slefl ey — __|COHESION O OR SHEAR RES. ©
&[§(8 s \o, N <% ¢ |KIPS PER _SQUARE FOOT
<ig % %, \ .* % ‘ D ] A 5
St ¢ \% % S L7 2 3 K
13 ' o N\, \"%, \*. %, |MOISITURE PERCENT DRY /W1
&"/% CLASSIFICATION “N?\ 2 \“g% alo 20 35p 40 ¢
‘E;L.L cla.yey W1th browr very |firm
o gravel -} |moist|
red | sat 90  '
brown{ .. -
70
o gray | )
1 &) |75
brown .

.‘ - h'vrghly - Er;e; 0 {mod
(25781 /8 BASALT,uﬂMe_d & naral
. | 8T3aY ! " lhard|
End of bormg @ 28 g o v
Water ﬂowmg freely frjom top of hqgle (artesianfT
- -
= -

B PEARL RIDGE SHOPPING CENTER

. |PLATE NO. 17

MAURSETH HOWE LOCKWOOD & ASSOC

FILENO. H-58 |



: - LOE OF @05" NG NO 16 |
..» + | DATEDRILLED: March 3, 1970 , o | |
. EQUIPMENT USED: Truck Mounted Auger ~ ELEV. OF SURFACE: 16.0
o . . o o S - -
5| ISIDESCRIPTION OF S Ol L S| |
Glall — - COHESION © OR SHEARRES. ©
N 2, \o, \¢% & |KIPS PER SQUARE FOOT
N e \% \%, \< £~ I 2 3 ¥ %
NE % N\ % \ %, \ ¢ %, LMOISIURE PERCENT DEY /W1
Ded o 7 4 —
S|/gleLassiFication \* \ 7 \ * \ 5™ & fo 20 3p 40 o9
: SILT, cla.yey with = - |red [moist firm
' gra.vel . prown ¥ o
[0msofa
-1 E,rd4'5 2
‘ 20T | === =
. T g BASALT hlghly gray |- - |mod
o a o - weathered, | - © thard
s porous 1 ‘
» e :
298]
O
20" to 25' - 55% recovery
™ l © 25' to 30" - 40% recovery |
1| | Endof Boring @ 30.0'| = |
water 1eve1 @ 3 8' on 3/.2.0/70":”
. PEARL RIDGE SHOPPING CENTER - |PLATE NO. 18 |
MAURSETH_HOWE LOCKWOOD & ASSOC.  |rne-no. H-58



DATE DRILLED: March 6, 1970
EQU!P'W:Y\T USED Truck Mounted Au,qer '

LOG @F BOR NG NO 17 |
ELEV. OF SURFACE: 14.4

Depth in Feof

: Samples
1Blows Per Foaf

DESCRIP

CLASSIFICATION

TION OF S OI1LS

_|COHESION © OR SHEAR RES. ©
_'|KIPS PER _SQUARE FOOT

2 3 4

- |MOIS[TURE:[PERCENT DRY /WT,

3

» 10 20’ 30 40 50

FILL, SILT,

L, roots

""sandy, with

T

clayey

SILT, clayey SR

53,

gray | = 84

~ BASALT hlghly SRR P NN I
_weathered grav ... lhard

SEE

- a—
- -

End of Borlng @ 13,31 - L
'Water 'level @ 8' 19‘1_1‘ }/9/7& ‘

B PEARL RIDGE SHOPPING CENTER

__|PLATE NO. 19

MAURSETH HOWE LOCKWOOD & ASSOC

JFILE-NO, H-58




v

R LOG OF BORING NO 18
.7, * | DATE DRILLED: March 9, 1970 \ | |
‘ ¢ | EQUIPMENT USED: Truck Mounted Auger ELEV. OF SURFACE: 16.6 _
e 'Sl ISIDESCRIPTION OF S O L St
Sl , COMESION © OR SHEAR RES. ©
Nk | N\, \o, ¢4 & |KIPS PER SQUARE FOOT
NEN o \% \% \o 4~ 2 3 F 3
S E % N’ \ %, \ %%, |MOISTURE-PERCANT DRY /WT
e, \ ¢ 95 : 5
S| /flcLassiFication \* \ ° \ # \“g%| « [0 20 30 40
. B — mod |
(FILL, SILT, clayey brownmoist |firm . 83
418 | SILT, clayey - ' red | gat: firm |- Al
e brown| |
1139 o N I B
' “with numerous | Y . very
104 | | gravels & bould- 1 lfirm
. i ers, to 10"vis. . o
A 7.5 - 12.”5 - no recovery . _
15 Lé 12,5 - 16.5.- 25% recovery .| ‘
’ 8 16.5 - 21.5 - 28% recovery .| = |- _
- BASALT, highly gray| ~ fhard
l . - weathered | - A L
-ZO— ; Do : -
.?'E“;jnd of Boring@ 21.‘5" : 1
—] water level @ 8 8! on|3/20/70 -
T+
- - |
. ) -_;..
. PEARL RIDGE SHOPPING CENTER " |PLATE NO. 20
- MAURSETH HOWE LOCKWOOD & ASSOC. . |FILE-NO.. H-58 B



Lo | ‘ LOG OF aomm NO 19
{0 . | DATEDRILLED: March 12, 1970 P
’ o 'EQUIPME”\!T USED: _Truck Mounted Auger _ELEV. OF SURFACE

DESCR!PT!O!\ OF S

- COﬁHES{ON‘O OR SHEAR RES.»Q
¢, |KIPS PER SQUARE FOOT|
“”» T 2 3 ¥ 5
» € |MOIS[TURE-[PERCENT DRY/WT)|
225, a 10 20 30 40 50

Depth in Feet -
: Samples
Blows Per Foaf

(b

9

N

CLASSIF!CATION

SIL'I‘, clayey brown|moist| mod

DECOMPOSED - |gray /==

BASALT por ous - 73

%é"

T
ol

W
W
\-].

13,0 - 15.0, 60% recqvery | - hard.
15, .0 - 19~ 0, 75% .reccvery S I

<~ CORED?

i .

! .

e ks
l v " : Eraey

|

|

. -ZNO"- End of Boring @ 19 0', \ B
- - water level @ 4 4! On 3-20-70"

. PEARL RIDGE SHOPPING CENTER RTRE PLATE NO..21 |-
MAURSETH HOWE LOCKWOOD & ASSOC - |Fnweno. H-58 |




g4 A R e = 11 i

LOG OF - QORQNG NO 20

DAT“’ DRiLLED March 9, 1970 |
EQUIPMENT USED: Truck Mounted Auger ELEV. OF SURFACE: 36.5

DESCRIPTION OF S O0ILS| o N
T —— !COHESION © OR SHEAR RES. ©
& <% ¢ |KIPS PER SQUARE FOOT
9 . * 7

()

[ 1 3 F ¥
o, %\ %\ "% MOIS[TURE - PERCENT DRY /WT]
6\ ¥\ %% 210 20 30 40 50

Depth in Feet
Saomples
Blows Per Foof

p)
O
&
d

CLASSIFICATION.

SILT, clayey with " brown sa.t firm
& 23 . . gravels - S ST .

e . firm | 7.

0 verysamdy | . jsoft | 8O0

76 [ A ut

SRR ,._‘ve‘r‘y' :cla'ye}:":" : flrm :

- End of Boring @ 31.5 BN | :
- water level @ 18.4"-01 - 3/20/70 | -

PEARL RIDGE SHOPPING CENTER v R v_ . |PLATE NO. 22

MAURSETH HOWE LOCKWOOD & ASSOC o FILEENO. H-58 |




DATE DRILLED: March 11, 1970 o
EQUIPMENT USED: _ Truck Mounted Auger v ELEV. OF SURFACE: 34, 7! 7

L0G OF_BORINO NO 21

| Depth in Feet

Samples
Blows Per Foot

COHESION © OR SHEARRES. ®
KIPS PER SQUARE FOOT
[ 2 3 ¢ 5
MOIS[TURE-[PERCENT DRY/WT

a 10 20 30 40 &

DESCRIPTION OF S O1LS

N S®

CLASSIFICATION

Has| . with

10

‘-'.'fSVIVL'I‘,‘,'.c'layey ' "  1pr<_>Wh moile firm
very | | 92
moist

: gravelé

. . A‘. &
23 | v82” v v

dark mod A
; e brown| firm| RREEEE N
317 R o to: ' _,86 : : :

soft

Very clayey  ~ brown E Triod |

2.8 |mod | 85 INBACIRRNENRRERREY

,.79

%o _ | S — ’, :.97;‘ annnes

DECOMPOSED | = | . |firm

BASALT

"End of Boring @ 41,5

- Water 13_‘;’91 @ 17.6' pn 3/20/70 e

'PEARL RIDGE SHOPPING CENTER - |PLATE NO. 23

E MAURSETH HOWE LOCKWOOD & ASSOC . |FILENO.H-58



LOG OF BORlNG NO zz_1

DATE DRILLED* March 9, 1970
EQUIPMENT USED: Truck: MountedAuger - B __ELEV. OF SURFACE 33, 4!

% 8DESCRIPTION.OFV S Ot L S| » _
RN — ____ICOHESION'© OR SHEARRES. ®
NNE \z, \o, & % %, [KIPS PER SQUARE FOGT
~ g .l o O/“g, ‘9/"9 : 'o@ /I/ | 2 J ¢ 5
NENE \%, \ "% \ %, > 0, %, MOISTURE PERCENT DRY /WT,
]/JlcLassiFication \” \® \ ¥\ ‘5| & 020 30 40 59
SILT, _clayey, with. 13:§wn moist firm
— S gra.vels N IR R v
(5 Hss | . FE R S A - Al
_1 _ T I A . |mod T
7] - o grm | gy
el |
:@18 - T4 i Al
: . DECOMPOSED  |dark | .~ [firm _
| 255 BASALT -~ highly |gray | - R A REER 4 _ |
dis | weathered [green| 66 S TTera
_ 36 . o —_— e — — dark ' F._ —_ ; - ,
L"‘%{)O : weathered rownl harcL 77, T T o

© End of Boring @ 31, A
" Water level @ 16.2".|on 3/9/70

35
- -
_PEARL RIDGE SHOPPING CENTER ' o  |PLATE NO. 24

MAURSETH HOWE LOCKWOOD & ASSOC S RILEE N O, H-58



. LOG OF BORING NO 23
DATE DRILLED: March 11, 1970 , ' '
EQUIPMENT USED: Truck Mounted Auger ELEV. OF SURFACE 27.6'
= == ' - :
S |S|PESCRIPTION OF S O1IL S
N W . O — : ' COHESION © OR'SHEAR RES.®
NN 4, \5, \6% ¢ |KIPS PER SQUARE FOOT
. / . X 73 P -3
h E L o O/"s, Yo, \ 0 47 [ 2 3 4 ]
£0/¢ | % N \ %, '&%%4 MOIS[TURE-PERCENT DRY /WT,
&|/8lcLassiFication \» \ ° \ 2 \ 4~ & 0 20 30 40 ¢
SiLT , clayey, sandy brown|moist firm
- | . with gravels N
"> Hao . | 75 i
_ —rzda
L = prown :
10 \f% 23 : 86 I
el lm L. _
15+ sandy _brown| -~ | mod -
S . : . 76 L& |
clayey o Isoft ,
-2.0—}: 6 . i 61 e A;l_‘
. a
256 |  PEAT, silty  plack| 31 [T 195
- SILT, | claye'j , ‘d;.-rk : |
: : N =—=—lgray| . [~
- 130 SAND, fine to coarse to’ | |loose LRk 73
m 8 T N __S.l].t;L — —_lgtay R 53. A
coarse, silty | - S
ol 3 -y - ‘ 5
SILT, clayey o |gray . .| mod '
— s & firm | .
C40 a 13 with gravels ~~ . brown| 1] 81 y
: o DR o ffirm.
5| | o
i 18 73
- DECOMPOSED har‘d,- ,
BASALT 72 18
End of Borlng @ 52! Water 1eve1 @ 14 2' on 3/20/70 R ‘
PEARL RIDGE SHOPPING CENTER,__ " . |PLATE NO. 25
MAURSETH HOWE LOCKWOOD & ASSOC IFILE-NO, H=58




LOG OF BORIN G NO 24
.DATE DRILLED: March 9, 1970 |
EQUIPMENT USED: Truck Mounted Auger ELEV. OF SURFACE 22.1'
s ;g DESCRIPTION OF S OI1L S| | _ )
N | : : a COHESION © OR SHEARRES. ®
NNH 4, \o, 6% ¢ |KIPS PER SQUARE FOOT
=~ g AE o O/'\'s\ Y P /p/, i 2 4 5
SR . % N \ %, \ "¢,%, [MOISTURE [PERCENT DRY /WT
¢ NG/
&]/§cLassiFication \* \\® \ ¥\ g~ & f0 20 30 40 50
_ FILL = SILT,clayey brown|moist mod
N ‘ sandy with - ‘ loose |
-5 gravels _ to | '
—E?:O/lo |firm | 82 -y
s : . SILT, clayey red | §_ |mod
—10] 10 : _ " brown —-— firm 78 e
- " sandy brown soft
. - |
C15H 3 CLAY very silty  |dark 31 e 132,
with peat oray '
-2 0t ) S'AND very fine, gray . T
i 5‘ : ~ very silty, with 55 S gla
i organlg leattﬁr ) ’
- SILT, sandy with _
"25‘ 7 4 shells 68 9 544
3 c_lzye-};—,— W.El TT.lSd— . . .
.% 14 __ gravels - _ S _f_1r_n;_70 o S1A
g DECOMPOSED o|gray |- firm
: ‘ BASALT ‘lbrown B
3530/ : B
'(
404 | '
i32/p T il
_45._,444 .
- — 2 A
.| - End of Boring @ 45,5} - ,
k504 | Water level @ 9.3' gn 3/_1T/70'
PEARL RIDGE SHOPPING CENTER __ |PLATE NO.26 R
MAURSETH HOWE LOCKWOOD & Assoc © |FILE-NO. H-58




LOG OF BORING NO 25
DATE DRILLED: March 10, 1970 o L
_EQUIPMENT USED: Truck Mounted Auger. : __ELEV. OF SURFACE: 19,5’

DESCRIPTION ~OF s O1L S

JCOHESION © OR SHEARRES. ®
~ |KIPS PER__ SQUARE FOGT
o \% Neo. o7 [ 1 2 3 5
N 7%\ &, |MOISTURE|PERCENT DRY /W1
CLASSIFICATION \~ o\ Y\ %% a0 20 30 40 50

_ Samples
Blows Per Foot

Depth in Feet

FILL SILT, sandy, prown moist mod| -

clayey - . |firm

= 5 .'v e e e — - — p— o e ' 5 ) 1 g - A' i e A
' ——% _11 SILT, sandy - = |dark| very|mod ~ ® 7

| gray|moist soft
- brown '

1 - . e = e TTT1146
—5%, 4 . PEAT, silty -+ black |~ |soft '-»26‘- - A

—ZOE SAND, very fine to |dark | .  loose ok 5 " ‘
° | fine, very |(gray| | | '8 [l :
‘ silty ‘ e

TSILT,  eandy o Teott

SO .

SAND, very fine to ] ~ loose |
fine with shells and L _ : 69 e .
 peat lenses: S 1o 1 B ¥

SILT, very clayey | jmod |
e T o lsott | 75 [HTe

dark

|sray | -
~ prown| _Er_.-m—_8‘4

. with numerous. . .
. -'gravels - '

(Con't).

05 I s
, o . . i
u

. PEARL RIDGE SHOPPING CENTER S |PLATE NO. 27
.~ MAURSETH HOWE LOCKWOOD & ASSOC. = ... - |fiLE-No. H-58




¢ - LOG OF BOR!NG NO 25 (Con't) .

- DATE DRILLED: : o
EQUIPMENT USED: - S ELEV. OF. SURFACE I

DESCR!PTION

— COHESION © OR SHEARRES. @
|[KIPS PER SQUARE FOGT
[ 2 B f N
MOISTURE - [PERCENT DRY /WT,
- a 0 20 30 40 5C

Samples
Blows Per Foof
1]

\J

| Depth in Feet |

CLASSIFlCA,TlQN” _

DECOMPOSED - g’:fvj: L |firm
"BASALT - P N

brown

5 |
> 173 [0

10
I
L
i

B :End o”f".'Bo,r,_i'nAg.@ 56.6f - | S T, -
- Water level @.10.5' gn 3/10/70 | |-~ |

TE
o
1

_ PEARL RIDGE SHOPPING CENTER. R - |pLATE ‘Nb.z?,(,c?_nlt). ﬁ
MAURSETH HOWE LOCKWOOD &. ASSOC . |FILE-NO. H-58

O ST L S S e e s e ek pz g - ..



DATE DRILLED: March 10, 1970
EQUIPMENT USED: Truck Mounted Auger -

LOG OF BORING NO 26

"ELEV. OF SURFACE 46 5!

DESCRIPTION OF S

COHESION © ORSHEARRES.®

CLASSIFI CATION'

| Depth in Feet
Samples
Blows Per Foof

KIPS PER SQUARE FOGOT

4 3 5

MOIS[TURE - PERCENT DRY /WT,|

a 0 20 30 40 50

M 36 SILT, clayey Wlth
; gravels

?f4l - "f‘._- . . .| red

96

 End of Boring @ 11,5]
"No water encountered =~ .

_.15.

e -

10 | | R I

93

B PEARL RIDGE SHOPPING CENTER. .

____|PLATE NO. 28

[ MAURSETH HOWE LOCKWOOD & ASSOC

7

. |FILE: NO.H-58



LOG OF . BORING NO 27

DATE DRILLED ! March 6, 1970 N ,
T,EQU!PMENT USED: Truck Mounted Auger

~ ELEV OF SURFACE 59 9!

-~ Samples
Blows Per. Fpo
D]
O
S
b
.a\\\
\‘

DESCRIPTION ~OF s 01 LS
, ,_.6

CLASSIFICATION \

C»OHESION o OR S_'HEAR"RES., ®
|KIPS PER _SQUARE FOOT

7

MOISITURE - PERCENT DRY /WT]

2 3 4 9

a0

20 30 40 &

)

‘ ‘ Depfb in Feet '

k-10-

121

—
O

119

o
o

SILT, sandy .~ brown|verylfirm | 75
B e bmotst] |

ey ey |

T

154

End of Bormg @ 10 5'
No water encountered .

PEARL RIDGE SHOPPING CENTER

_IPLATE NO. 29 |

MAURSETH HOWE LOCKWOOD & ASSOC

" “IFILE*NO. H-58.




Truck Mounte?q Auger

LOG OF BORING NO 28

DATE DRILLED: February 25, 1970
‘EQUlPMENT USED:

"ELEVY. OF SURFACE: 35,3

N2

x| IS|DESCRIPTION OF S OILS]|
Flel - , COHESION © OR SHEAR RES. ©
NS %, \6% ¢ |KIPS PER SQUARE FOOT
NS o Y, \%, &7 ] 2 3 4 3
gpe o %, \ "¢, %, MOISITURE: PERCENT DRY /WT
S| /S|cLASSIFICATION ‘2% a4 1020 30 40 5
SILT, clayeywith firm
gravel
5 m30/B
End of Boring @ 5-1/2"
No water encountered
- -
-

PEARL RIDGE SHOPPING CENTER

PLATE NO.30

MAURSETH HOWE LOCKWOOD & ASSOC

|FILE-NO.H-58



- LOG OF BORHNG NO 29
DATE DRILLED: February 25, 1970
EQUIPMENT USED: Truck Mounted Auger - ELEV. OF SURFACE: 39.9'
b 8DE$CR|PT10N OF S OiL S|
AJEIN . COHESION O OR SHEARRES. ®
N 9, ¢ |KIPS PER _SQUARE FOOT
SIS o o 47 2 3 4 1?
P8 | 0 0, %, MOISITURE-PERCENT DRY /W
] 6 - s "
& /S|CLASSIFICATION Y| a0 20 30 40 SG
15,{.. SILT, c.la.yey with 7 red mdist firm
_ gravels br own .
- 5 o . ‘ = ' o
B2l .. 75,0
_ | End of Boring @ 7.0' |- L
-1 0= i,-:No water encountered
-
o
.“_.
PEARL RIDGE SHOPPING CENTER PLATE NO.31 |
; MAURSETH HOWE LOCKWOOD & ASSOC

FILE-NO. H-58 |




, LOGC OF BORING NO 30

DATE DRILLED: February 25, 1970 | |

EQUIPMENT USED: Truck Mounted Auger - ELEV. OF SURFACE: 28, 9!

% IS DESCRIPTION OF S OI1 L S . ’ : '

NN - | —— COHESION O OR SHEARRES.® |-

NI 2 \o, \¢% ¢ |KIPS PER SQUARE FOOT

N c \% o% o 4 1 g ¥ 4 3

5%/% ' % \% \ % &“o@fé MOIS[TURE-[PERCENT DRY /W1

8|/8lcLassiFication \© \ © \ ¢ \ ‘g~ ~ 0 20 30 40 50

»SIL'Ij, clayey with bfown moist firm
- ‘  gravels ' o _ .
- 5822 o sat | 67 L/ A
gray
&
L brown »
" End of Boring @ 11.0%}
P ~ No water encountered
\
. PEARL RIDGE SHOPPING CENTER . |PLATE NO.32

I MAURSETH HOWE LOCKWOOD & ASSOC. - - lpi g-no H-58 |




| . LOG OF BOFHNG NO 31
DATE DRILLED :March 12, 1970 |
EQUIPMENT USED: Truck Mounted Auger - ELEV. OF SURFACE: 21.1
% ISIDESCRIPTION OF S O1 LS
Glals COHESION © OR SHEAR RES. ©
R % ¢ |KIPS PER SQUARE FOOT
~ Q o P /}/, 4 I 4
M8 0 &"o% MO!STURE-PERCE NT DF’YIW
S|/ §|CLASSIFICATION ‘n¥| a l0 20 30 40
FILL  SILT, clayey prownmoistifirm
14 ' . '
B2z SAND fto c . -g-'_B_e;_xs; —A .
A SILT, clayey, w1th Plack | - - |soft | ‘g3 Mg ITITAT
: .+ organic - | & [ b ,
_maftter _ - prown ‘
5 E - | 58 ' 514
.15+ . . D _
- - e
| « . .. clayey, Wlth brown| - firm |-
31 D 'gravels o & b ] 82
204b ey L
254 | . S ! © [ red | .
—21 L ~ brownf | | 84
' End of Boring ~@' ‘27~'  | - :
3041 | Water level @ 6.4' on 3/20/70
T "‘v
__PEARL RIDGE SHOPPING CENTER _ " |PLATE NO. 33
MAURSETH HOWE LOCKWOOD & ASSOC . lFiLe-no, B-58




DATE DRILLED:

March 13, 197

0

LOG OF BORING NO 32

ELE.V. OF SURFACE: 23.8

g

EQUIPMENT USED: Truck Mounted Auger
%l IQIDESCRIPTION OF S OI LS ,
Glal | | ' COHESION © OR SHEARRES. ®
N 2 No, \6% ¢ |KIPS PER SQUARE FOOT
~ g & o O/"s‘ ‘9/‘;\ O é’/’ P4 J 7 >
3P/% % N\ \ %, ‘@»"o@’\é' MOIS[TURE-|PERCENT DRY /WT,| =
S|/SlcLassiFicaTion \~ \ ® \ ¥ \ %~ ~ o 20 3p 40 50
SILT, ':‘clayey with réd moist| firm
‘ - gravel
5 ' : -
— 57 o 93
C‘LA;Y; 'silty gray. | stiff
~10 A brown| . ... |- §
155 | SILT, sandy, clayey prown|—Z- lfirm | &
—g 64] [TTTnr T | = B 81
2 . ’
g Fen 76
- End 6fIBor‘in'g 1@121‘,"-51 j S
25 “Water level @ 15.3:' oh 3/20//70
1
= - |
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PLATE NO. 34
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APPENDIX B

LABORATORY TESTING

Gener’al

The undisturbed samples extracted from the bbrings
: wére subjected to various laboratory tests following a review
of the field investigation. Tests performed included moisture
and deﬁsity determinations, direct shear tests, .consolid,at'ion
tests, swell tests, Atterberg Limit tests aund a compaction

test.

Field Moisture and Dry Density

The field moisture content and dens_ity-tests?f sarﬁples
obtained were fnade to correlate between similar samples..
' One or more one-inch long sections of the sample ar'e.v'c'ut,
trimmed, weighed, oven dried and reweighed. From £hes‘e~
: | measgremen’cs, the unit weight of the solids in poﬁnds per

: cub1c %oot and the percent of moisture are calcula£ed;

The test results are plotted on the Log of Bprings»,

Pl_ates 3 thru 34, | | |

Direct Shear Teéts

.To de_terr'ni'ne the strength c.h'arva’cteri'stics' of the _s¢iis .



OOOODQBZ

‘encountered, directed shear tests were performed. Each
. sample is sheared under a normal load approximately
equivalent to the expected overburden. In additioﬁ, some
tests were pefformed at decreased or increased.surcharge
pressures to simulate the effects of reduced loads due to
excavations, or the increased loads due to the weight of fill
or a proposed structure.

The shear test results ajre‘ plotted on the Log-of
Borings, Plates 3 thru 34,

Consolidation Tests

Consolidation tests were performed on representative
samples of various soil stratas to determine the cons§1idation
characteristics of the soils. Each sample was run under a
saturated condition. The results of these tests appear on
Plates 35 thru 37, Consolidation Tests. |
‘Swell Tests |

The effeéts of moisture on in-place soils,.‘ were testéd |
to determine if the soils had a tendenéy to swell. Soils

“which swell can cause damage to lightly loadéd areas, i.e.,

floor slabs and pa,véd areas. A éxir.c'h”a_."_ e"-pi%'évéféﬁfe“éf _

W



-B3 -

200 pounds per square foot was applied to one-inch high, two T

. and 'oﬁe - half inch diameter samples._ Water was #ddéd to_the_‘
samples, under field moisture conditions, and the Féha.._ng‘ve. m
height ;;:'/as measured. |

| The results of the s.well' tests are as follows:. :

~ Boring Sample - Depth = Percent
- Number . - Number . inFeet -~~~ -~ Swell

21 1s 0 Lsa
30 2z . 105 0,00

32 1. 555 .0.04

. Atterberg Limits

For classification of the fine grain portions of the soils
encountered, Att_efberg Limit tests we‘_re'performedf. : fThe_ results
- are as follow: ‘

Boring o ]I:‘)epth‘ - Liquid o '.Pl'astic:“‘.f‘_ Plastic

Nummber " Limit .- - . Limit  Index
17 60 47 33 14

31 .85 . 65 . .. 41 24



- B4 -

| Cémpact’ion Test
A bulk sample of the predéminant surface fsoils wa.s tested -
. .to determine its compaction characteristics. T}fle test was
| .perfor-rﬁéd in accordance with ASTM D -~ 1557-66T.. the.test .
,"':rbe._sv..l_lt_s’are plotted on Plate 38. | |
a _:;The_following are aftached .and complete_,tkjlisv..ApPendix:A :
R - Plate 35 - Cons6iida£io%1 Tests R -
Plate 36 -_. Consolidation T‘ests
Plate 37 - .Con;.ql/ida.tion Tests

‘Plate 38 -l C‘ofhpgétion Test




Consolidati on
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. CONSOLiLA . ON TESTS

Loagd in Kips per Squore Foot

3 4 56 8 | 2 3 456 8 10 I5 20
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©-B-12, S-2@ 10,5'
A-B-13, S-1@ 5.0' .

. PEARL RIDGE SHOPPING CENTER
- MAURSETH ‘HOWE LOCKWOOD & ASSOC

Plate No. 35




Load in Kips per Square Foot

3 4 56 8 | 2 3 4 56 8 10 15 20
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CONSOLIiODA.:ON TESTS

MAURSETH HOWE LOCKWOOD & ASSOC

Load in Kips per Square Foot
3 4 56 8 | 2 3 4 56 8 10 15 20
j .
14 _
\\
2 1N
o N
N
.
Ry o3 ST
) AN
~ | AN
~| ¢ —
oy : EEAN
b | \\ \*\
5 - N
.\ \ \\
~ ] —— %i _—
S 96 X
w
T o7 \\‘
o N
o = S— S
. [l N .
Ol 8 I
>~/ 9
(S
®| 10
©
11
@
Q
X-B-20,5-2@ 5,0
©.B-20,5-4@ 15.5'
PEARL RIDGE SHOPPING CENTER File No. H-58
Plate No. 37




IN LBS /cU FT

DRY DENSITY
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