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Subiect: Prelimtnary Subsurface Investiaation
PQcLau_hlin Youth Cente: Site, Anchora-e, Alaska

Dear Mr. Prozeralik:

From December 18 through =3, 2000, we drilled, sam*oled, and logged five test bo:inas within the
proposed McLanQ'rlin Youth Center site or"fLake Otis Parlt^•ay in 4nchoraee, Aia;ka (Figure 1). The
borines were drilled to varying deDths of 20 io 40 fee: at locarions selected bv the client. 'I°ne
approxi.,-nate test boring locations are show-n on the Test Boring Location Map (FiQure 2) which is
artached. The test borin^s were located in the field with a steel chain and are ornly as accurate as the
method imu lies. The test berings were drilled with a Mobile B-61, track mounted drill ri& fitted vvith
contir-uous flight, hollow stem auger, o-^vned and operated bv Denali. Dr:llino, Inc.

ine purpose of this investidation was to gather preliznina.y subsurface information to make an
enginemn^ determination regarding the potential for development of the sire for the Alaska
Psychiatric institute which may construct a new facility. The new faciii.ry may be a sinzle storv
building constructed on both piles and spread footinas or a three-stoy buildine constructed entirely on
piles. T he plan.ned development will include landscapinu- and associated parking areas.

The proposed site is located within the State of AlaskaiAPI Subdivision, on the northeast corner of
Lake Otis Parkway and 40t° Avenue. The western half of the site is a level ball field with an unpaved
access road to McLauzhlin Youth Center. The eastern half of the site slopes upward to the east and is
wooded with birch, spruce, and alder trees.

Soil samples were obtained from the test borinPs at five-foot i,-itersals and logged by a geoloaist with
our ft_* n. T'ne soil samples obtained during our initial field investigation were tested in our laboratorv,
Alaska Testlab, to determine their USCS classification and natural water content. Particle size
distribution tests and organic content tests were performed on selected soil sarn ples in accordance with
ASTM D422 and D4318. These test results are presented on the test boring logs (Figures 3 t'nrough 7)
and the particle size distribution curves are pr,°sent°d 2raphicaliy as Figures 8 thronEh 10.

T est Borizes 1, 4, and 5 were drilled in tlhe level ball 5eld area, while Test Bo.-;n^s 2 and 3were
drilled on the wooded siope. Test Borings 1, 4, and d encountered fill material over peat to depths of
15 feet. The nll material is generallv of poor aualitv and consists of silty sand (SM), silt (ML), and
oreane silt (OL). The fill is loose and frost susceptible. Test Borings 2 and 3 did not encounter fil1
naterial. The native soils present consist of poorly g,-aded sands (SP), si,ty sands (SM), and silt (M"L)

over elacial t;11q nf qiltv sands and silty gravels (GM). The native soils are stiff and medium dense
T L 0 9 2- 6 4. 0 2 depth and are frost susceptible.
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or z more detailed preSBIltdt.O 0: the sOil C0IIQIt1oP.s encountered :n each cf the test boi inRsS seO the

i?SI bo^Z_ lo__°s presented ii: FizIlres :-^.

Tee _sroundwate: table-was observed while driliinL in each ofthe borin-s at depths ran_ing from ten to
2: feet below --round surface. The strounmxater measurements were takeri several da'/s atter driIlins
ti'as COmpleteQ and was meas!lred ai deptls bePN°e.n 8 and IJ feet below Qronno si:rtac_. Tes: Boring

wIDCh is loCated at thc ni2nesl eleva?lo?'i, ws m°aSa.`°G a: ?':! i°et De:oti" L-Ioui]d 3urfac°.

o perrnaI7ost is 1Q1o1°/r, to e;1si 1n the2=:al -vic.r.it?' of the sit° nor was peIInafTosi encountered in

anv ol the tesr borings. In addition. no untrsuaIly cold soil temperatures were mecL;i.!red. Therefor=_; we
believe the risi: ofpermauost bein_ nresent cn this site is low.

CD`,'C3,U5dONS

Site Conditions: The westem half of the site cur•entlv is overlain with unsuitable nli and oraanics to
depths of 15 feet. The fill an? bL-ied =a:iics are not stutable to supporr a buildinL wiih spread
footin2s without substantial setilement. Therefore, the nl1 =!st be removed and replaced with
structural fill or a pile foundation could be used to suppor, the buildin2 on the inineral soils belorv the
pea:. The eastern porzion of the site will support a buildine on conventional spread footings founded
on the native non-organic soils or on structural 1-11I.

Founda#ion System. T'nere are two possible foundaiion systems for tlus proposed project; driven pile
foundation or spread footings. Given the denth of the hll across the site and depending on the buildin,,
configuration, an earthwork solution may be more economical. It would be possible to use both
systems for two structures connected with a wal1.-v%ay.

The first foundation option is to excavate all the existing fill and peat from beneath the building area
and replace it with well compacted structnral ftll. The buildi-n_ could then be supported with
conventional spread footin=-s founded on the structsral nll or on native soils. The.slab-on-giade and
underground utilities below the building also cotild be constructed usin_ conventional techniaues.

Lf all of the fill and organics are removed from beneath the proposed buildirig and the siie gades are
raised several feet, a basement oi below grade parking area appears to be feasible. This would
el Trinate the need to replace ali of the existing fill with well-compacted structural f11. Footin- drains
and possibly an underslab drain system might be required to protect the basement floor. This will be
determined depending on where the finished floor is located relative to the water table.

The second option is to support the building on d*:ven piies. The seiection of which method should be
used is a matter of economics rather than techrLical constraints. It can also be influenced by the
development schedule. Piles can be installed during freezing weather, whereas earthwork cannot. If
piles are considered, an allowable piie capacity of about 50 kips should be anticipated on 12-inch
diameter pipe piles driven to 30 to 35 feet below -ade. In the areas where existing nll was
encountered, the lateral loads may be can-ied 'oy the passive soil resistance or the pile capsh-ad= bea,ni
system. Th.is capacity is for planning pu,-poses only and should not be used for desi-an ol the buiidina.

With a pile foundalon, the st'netllre will eXp°r1ei:C° Se rlP?IIentS oI 12ss thari one inch, but special

consideration must be given to the desi^! of surrounding improvements, and the design and
stallatior, ofutilities under the structii:e. The soii beneath and around the structure mav continue to
ctle over time, but the building will not. Therefore, utilities must be supported from the stnictures or 2

Lnev may break o- aP„arate from the structi.re. Other locations impacted bv settlement would be the
T LO 9 2 - 6 4. 0 2 iere differential movements between the pile supported areas and the overlay
areas may require periodic maintenance for several years after construction.
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Earthwork. All existin_ fill, oreanic silt, peat, or disturbed soi! within the building footpnnt and
paved areas must be removed and replaced with structuraI nl}if an earthwork solution is selected. Am
fill. peat, orsaruc silt: or debris encountered at this site aa:e not reusab!_> as st:uctural fill, but may be
incorporated into landscaned areas.

Surface Fill: The fill that cm-rentiy overlies the Peat has been in place fo: a numbe- of vears. Tne pea?
has likely been compressed at leas; a foot (initial cem-pressionJ this ]oad, but it should be
anticiDated that the secondar, comnression of the oeat will result in several mor° inches of settlement
over the several years. If the site arade is raised with the addition of more fill, it should be
a^.iicipated that even more settlement will occuu due to initial settlement from the added load.
TypicaIly. init;al settlenaent eccurs within the first months after nll has been placed. Secondary, o:
lone-te.^n settiemenY continues for several years thereafter. 3nitial settlement of a sn: foot lav°r of pea:
loaded with two to three feet of gravei fill would be on the orde- of six inches, and long-term
settlement would be on the order of a few inches within the first five years. The oeat depths below the
fill appear to be quite imgular and it should be anticipated that settl_e-!ent would not be uni.form.

Strnctn*a] Fill: StructuraI fill is defined as load bearina fill placed under footinas. slabs, daveways,
and parking areas. ?.Il structural fill should consist of non-^ost-snsceptible (NESj, or possibly frost-
suscennible (PFS) gravel meet.ing the following Pradation requirements for the minus three-inch
fi ac:i on:

Sieve Size PQr.cent Fine-
3" 100

70- 100
;Id" 30 - 100
1^21, 25 - 100
No.4 20-49
No. 40 0 - '';
Ivo. 200 0-6
0.02m-a 0-3

=Tne fill may contain up to 10 percent cobbies.

?'aved Traffic Areas

Based on the depth of the fill material on the western half of ihe s:te, there are several wavs to
construct parking areas.

Removal and Replacement: All of the existing fill, pea'., and organic silt should be completelv
removed from the traffic areas, parking areas, and driveways, and replaced with structural fill placed
and eomnacted as recommended under the Eai-Lhwork portion o_`this seciion. This approach will result
in the best perforrnin_ traffic section. However. oiven the depth of the peat in the northern half of the
pronerty, it could be very expensive, and likely, not econornical.

Surchar,ae: ?.nother approach to trafhc section ronstruction is to surcharge fhe area. This would
requLe tne placament of suir7cient gavel to bnng the trafnc area to g-ade (a rninimum or three feet)
plus a:7 additional three to fOUr f°et o: Q"avel. 1he additional .`°Savel should remaL'1 :P. Dlace a rP1n7rIIuS ,
of three months and ther the surcharge would be removed and final erading and paving could occur, if
this system is used, careiul monitoring of the rate of settlement should be nerfo. ned tc ensure that the

te has slowed sufficiently prior to removal of the surcharge. This system for traffic section 3
.onstmction generally produces the best section for the ]east cost, but is generaily not used becasse of

T L 0 9 2- 6 4. 0 2 iuction scheduie.
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Overlay: Asphaltic concrete pavine may be constrttcted on agTave; section overlyinp the peat ii the
settlement and resulting maintenance costs -are offset bv reduced construction costs and are accepiable
tc the owner. The economics ofthese two approaches should be carefil]y evaluated by the civil desien
ensineer and the architec; and reviewed b=: the owner. If this annroacn is taken, we recommend the
structural fiI] subbase he a mirnmum of three feet thicl, placed ovtr the exisiing soil and compacted [o
a densir: o; at least 9501r, of the minis,un index density determined ir. accordance with ASTIv1 D425=.
Pavinz should be deiaved as long as possibie afie< the nli is placed to allow most o` the settlemer.t to
occur.

These approaches have different costs and nerformance characteristics. Cnmplete removal and
replacement is the most expensive approach (about $30/cy, out and in), but would have the bes: lon2-
tertn perfonnance with the least cost maintenance program. An overlay svstem would hatie the least
initial cost (about Slii/cv for fl] onlv), but would settle with time (up to si:: inches in five years) and
have greater general maintenance costs (perhaps 20 percent greater) during the first five to 10 years
after initial constr uction.

The choice of which approach to use shouid be based on the owner's constr,tction and maintenance
budgets, and on the expected and/or reauired performance criteria of the owner.

!r.fter a fnal plan has been developed, an exploration program. should be implemented to sttpnlemeat
our curreni information and to allovv us to naice nna] desion recommendations.

Sincerely.
DORZ Engineers Reviewed by:

^---

ja^!

_qa;ia E. Ka
l
mpsen, EIT Gregory W. Carpeater, Ph.D., P.E.

Geological Engineer Senior Geotechnical Engineer
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TEST BORING LOG - DESCRIPTIVEE. GUIDE

Soil rjescriorions - The soil is classified visually in the field based on drill action, auEer
cuttinzs, and samnle information. The recovered soil samples are classified visually aSain in
tne laboratorr Th° soil descrintion on the borin_ los: is based on an intetpretation o: tne
field and laboratory visual classifications, along with the results of laboratory part.cle-size
ds-sibution analyses and Atterberg Limits tests which may have been perforn:ed.

The soil classification is based on ASTM DesiLmation D2487 "Standard Test Method for
Classification oi Soits for Enzir.eeang Fu:-oeses" and ASTM D2488 "Btandard Practice for
Description and Identification of Soils (Visual - Manual Frocedure)". The soi! fros*.
classiftcation is based on the svstem developed by the U.S. Armv Coms of Enaineer and is
perfomed in accordance with t:he Departrnents of the Army and Air Force Publication Tltif
5-82=`-5 "Pave;nent Desien for koads, Streets, Fialks, and Gnen Stora_e Areas". Outlines o,`
these ciassi&cation procedures are presen:ed or. the following pa=es.

The soil color is the subiective inte:-cretation or'the individual lo?gin_ the test borin_.

Plasticity
Descrintion Criteria

Nonolastic A 1/3" (3.2mm) thread cannot be rolled at any wate: content.

Low A thread can bare:y be rol}ed and the Icmp cannot be formed when drier than the
plastic limit.

Nfedium The thread is easy to roll and not much vme is required to reach the plastic limit T he
thread cannot be rerolled after reaching the plastic limit. The lump crumbles when
drier than the olastic limit

High It takes considerable time rolling and kneading to reach the plastic limi:. The thread
can be rerolled severai times after reaching the plastic limit. ,7lte lumo can be fo:med
without crumbling when drier than the plastic limit.

Labo:atory Atterberg Limits tests usually are pe:'-.ormed on a few of the plastic soils and
resuits are reported on the test boring log. These labo:atory tess are pe:iotmed in
accordance with ASTM D4318 "Standard Test Nlethod for Liquid Li;rit, Plastic Limit, and
Plasticiry index of Soils."

T ne shane ef the Rravel Damcles is desctibed based on t.his euide:

Angular: particles have sharn edges and relatively plane sides with unpolished
suriaces.

T L O 9 2- 6 4. 0 2 )articles are si*nilar to angular but have somewhat rounded edges.
7

The olasticitv of the minus No. 40 fi-action of the soil is described and the nne-srained soiis
are identified .'-lom manual tests usinE the followin.- table as a guide:
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S;zoro,.nded: earticle; e°ltibit nearl_, p!a-te sides but have we!i-rounded corners and
edees.

Roc ;dec: parucles have smoothly curved sides and no ed2es

The ciZ° e^=ye^ aP.dsai:d oa.^IcleS is desarlbed lls:n? tn!.- guide:

Gravel Sand

Coarse: Pa;ses 3" (75 mm) sieve, retained Passes Nc. 4 sieve, retair.ed o^. No. 10
on 3/4" (1 c m_tn) sieve sieve

Medim:,: N/A: Passes Ne. 10 sieve, resined on No 40
sieve

; ine: Fasses 3/4" (19 mn) sieve, retained Passes No. 40 sieve, retained on No. 200
an No. 4 sieve sieve

Tne soi! moist_ure is described as:

dry: powdery, dusty, no visible moisture.
da-*np: enough moisture to affect the color of the soil; moist.

wet: water in pores but not drivping; canillary zone abcve water table.
satt:.rated: dripping wet, contains si_n?ficart* free water, or sampled beiov,^ wate.

table.

The subjective estimate of the densitv of coarse-e;ained soils is based on tne obse-ved drill
actiar. and on drive sample data. The guide below is used for sands with minor amounts of
fine gravel; however, blowcounts can be aff cted stronely by gravel content, thermal state,
drilling procedures, condition of equipment and performance ofthe test.

SrandardPene:ration Resista.nce
7`i (blows / foot) or Soil Der-sit,

N (blows / 300 mrn)

0-5 Ve.ry loose
b - 10 Locse
11 - 30 Medium dense
31 - 50 Derse

Nlore than 50 . Very dense

An estimate oftne consistencv offine-srained soils is based on the observed drill action and
on drive sample data. The guide below is used:

Standard Penetration Resistance
N(blows / foot) or Soil Consistency

N (blows / 300 m*n)

0-2 Ve:rysoft
3-4 Sor
5-8 Firm
9 - 15 Stiff
15 - 30 Very stiff

More than 30 Hard

8
TLO 92-64.02
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Soil Laver Boundaries - Generaliy, there is a gradual transition from one soil rype tc

another in a natu:a' soil denosit, and it is difncult, to deterrnine accuratelv the boundaries o:

the soil layers

A C.[a^ona.^ [!n4 between so17 lavers or. the graDnlc norlnP lo_ lndlcate5 tn° g°neral

regien of transition from one soil lave- to another.

A aasned draoonal line indicates the soil 'oounda.^r was detected only by a change ir:
the recovered samoles and the acmal boundary may be anyvvhere between the
indicated >ample depths.

P. horizontal line between soil lavers indicaies a relativelv distinct L-ansition between
soil types was ebserved in the recovered samnles and / or by a distinc: change ir: drill
action.

Samnle Intervai - The sample interva! is shown graphically on the test boring lo and
ceneralfy is accurate to about 0.5 foot (0.15 meter).

Frost Denth and Soil Temneratures - lf frozen ground is encountered durin_ drilling, the
interval of frozen soil is shown graphically on the test boring loC. Generally, the temrerature
of a few soil samples is measured and.shown on the boring log. These sarnple temperatures
only give a qualitative indication of the in situ soil temperatures. The temnerature of samples
can be innuenced si`'nincantly by the ambient air temp°.rature and friction during drillin_ and
samplin.g.

Soil Itiloisture Content - Generally; laboratory soil moisture content tests are perfonned on
all recovered samples. Only about 30 grams of the minus No. 4 material typically is Lsed for
the moisture content test, so results reported on the log may not reflect accurately the in situ
moisture content of gravetly soils.

Soil Densitv - The soil density showri on the test boring logs generally is determined 'oy
measuring the wet weight, moisture content, and pbysical dimensions of relativelY
undisturbed specimers.

Ground Water - The depth to ground water observed during drilling generally is sho-,vn on
the test boring log. ihe depth to ground water observed dt^rine drilling can di^er
siortii5cantly frorn the depth to the actual gi-ocnd wate,- table, particularly in fine-arained
soils. When more accurate water level measurernents are desired, we typically install
nerforated PVC pipe in a boring to monitor the ground water level.

Penetration Resistance. N - Standard penetration tests (SPT) are performed in acco:dance
with ASTM Designation D1586 "Standard Method for Penetration Test and Split-Barrel
Sarnpling of Soils." A modified penetration test using a 2.5-inch (63.5 mm) I.D. split spoon
driven with a 340-pound (154.2 kg) hammer falling 30 inches (.76 m) is ne:iormed to obtain
larger samples, particul.arly ir, gravefly soils. The boring log key describes the graphic
symbols used to differentiate between sample types. `

Undisturbed Samnles - Undisturbed Shelby tube sa..--ioles are obtained in accordance with
ASTM Designation D1587, "Standard Ptactice for Thin-Walled Tube Sampling of Soils."
Generally, 3-inch (76.2 mm) G.D. Shelby tubes are used. Relatively undi r bed liner
samples are ob;ained in accordance with ASTyi Designa'_ion D3550, "Standard Practice for.
Ring-Lined Ba.-rel Sampling of Soils," except a thick-walled cutiing shoe is used. Typically,
the sarnpler is driven using a 340-pound (154.2 kg) weight falling 30 inches (.76 m). The
typical brass liner has an I.D. oi 2.4 inches (. i mm).

Grab Samnies - Grab samnles are obtained from the auger flights. The sample depth and g
ntPn = on the test boring log should be considered a rough apnroximation. The

T L O 9 2- 6 4_ 0 Z not be representative of in srtu soils, particularly in layered soil deposits.
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Unsccl att lltc Urtificcl Soil Clissi(icitiun Syslem

O ^ _ Snil Classifical`nn `

eo Glnuo
^ lv Crilcria for Assigning Group Symbols nnd Group Nanlcs Using Luharatory Tcslrl Syns6ol Grou)r FJamc°

Co. -CralneJ Sollc Gravels , Cicnn Gravcls Cu>_4 and I<Cc <7E (i\V 1;'clI-gradcd gravcir

f`4ol an 500"6 rclaincd Morc dlan 50% of coarsc 6aclion Lcss ILnn 5"4 fincsC Cu < 4 andtor I > Cc> ]F OP Pnnrly gladcd gravcir

on A O sicve rtlaincd on N4 sieve

N , Gravct lvilli Flncs Pincs classify ns P:il. or f`11I Gl,l Silly gravcJ u

u-----Alore dlarn l2?: ftncsC Fincs ci;usify as CL or ClI GC Clnyey gravel

Sorlds Clean Svlds . Cu > 6 and I<Cc < ]F SN Ncll-grndcd sandl

500,: or rnorc of coarse fraction Lcss Ihan 54,i finesn Cu < 6 aful/or I> Cc > JE SP Poorly gtzdcd salldl

passcs d4 sicvc . .

. . . Sands willr fincs , fincs classify as ML or hill Spa Silly Sand qu,l

More than 121,1. fincsn fincs classify ss CL or Cl I . SC Ciaycy Snnd 1irr1

Flnc-Crairued Soils Silts and Clays Inorganic PI > 7 nnd plots on or ebove "A" linc J CL, I_csrr Clay Yr_ar

50i6 or nlorc passcs Ihc Liquid limit less Ulan 50 . . Pi <J or plois 6elnw "A` Linc7 6fL Sili'C,(.ar

N201) sicvc Orgunic Liquid lirnil - ovan dried <0,15 OL Otgatsic Clay l;f,ern,

Liquirllirnit - noldrlcJ 01, Orgarricsill f"t-drO

Silts and Ctays Inorganic 1'i plots un or a6ovc'A" tinc CI I 1^at day 'c.t.er ^

Liquid lirnil 50 or more pl plots balow "A" line 11III Elastic silt K,r_e!

Organic Liquid limil - ovcn dricd <0.15 01l OrgarJc cloyK^f•ern ^

Liquid 1lmlt - noi rllictl 01I Organic cl°yr'.r,&r,(,1

Ilighlyorganicsalls Primarily arganic matlcr, darkincolor,nndorganicodor I'11'cal

nneJ on Nc m11r66l puilnf lhe 7in. (11mm1 rie•e SPSCpoody rndad 1+nd aith dty I'I If tail mmrur> IaSr plur 11u.1oU.p^cduu,iorndy cdJ'pnd1{ w
Irr"ldq.npleeonWncdeo661uoa1.ould<n.orholh,.dd-wilhen6Elnar Cu-17ao Ce-Ir)19)I penpnvue

t:wfdm, w 6nnf lu pvap mmc. t110 nIU`Udn rr 11> I Ind plnlr nn or rbnrc'.1' liuo.

Gn.an vidi 1 la 12% fino Icquin Juil tymLall: F Ifloit ermtainr > I1;t nnd, tdJ'wilh 1mJ- In tioup nmm. 0 f'I < 4 ur pluu bdu,+'A' line.

GW -GAI,•-dl-tradedpovdwidrrill IrflnerdaairyuCLFIL^uwdu+IqvrholGC-0M,orSC:SM. p 1'IpluttonutLe.e-A'tloc.

GW-GC wel4oYd<d tnrd wiJ, dty II l((rnes tie urs.ni<, tdd'v.ith uqtnli finrti it peup nmu. n 1't sdmr I.clo, 'A- Ih...
GT-GA7 powly er-d<d en.d with dh If ruit mnufnr > I S;i rmrl; rJd -wtJi rn.+l- ru pruup nnne.

GY-6C poaly {rideJ pnvd uilh rby IfAnnh<rf Limiu plot in h,ieheJ ves, mil Ir a Ct.t.tl„ rilly elay:

Stnde uirh 1 ta I157 finn reynin Jual rymbolc K If aoil eamoinl 111. 197: plur tln.laa, sdd-u1iL unJ' or'.,ilh [n,d', m

5\V.Shlvdl-tnakdr.nJwiN.ih r NI9(IIC4rrIrlIIfdnnlllRnt. , e

SW.SC Ik,cdLpa.t.d .>nd,.lth d>Y L rrruil aonuiin> W.I. plur llo, )00, prcJoniin.ntly und, rdd'undy' la p

o hl pc.wly trakd und with »ll froup nunr,



,5(:RIPTION OR FROZEN SOILS (Yisual-H"fanuaV I'roccdurc) 1t1 Desii;nalioff: D40II1 ^ trn nrvtits
H t! - s) ks. cniiqs m F:vhi=s - risrrnst:i, k'^ers d Es

cs t" lion Classify Soil 1'luse by ASTM D1497 or D7468 . I-c,d q r q hcJzvtl^t.c^w ^Jr.,t;^^ ir a h.rs,
Sc Q l+ase sd nnss

Group Sub rau I'ieldlderuificalion ^ k^C^s+J-asrrysmsirJ.ii.dirj.crti^sst^Ys
^ Symbol Descsinrion S mbal ttientifytsyvisualexaminatlon. Toddcnnine prcacace fIne4"dasnfrrc^Cry^mryMpesc,

tly banded or friable Af of excess ice, use p rocedures under ldosc 2 ami FtaudI ^t r_ q h mr ti ctias v.U, cU.-^r is rhrcr.'z..sN Segregatcd Poa (
ice is not N nwgnifying ions as necessary. 1'or soils not Wlty saur-

n rated, estitnate degree of ice saturarion: mediunt, low- ^{ ^`
'7^'katlci's5aey.reiltdm4-rSssatia

yjsiblc by No excess ice tll,p nrri^ralcrarri^crdaittt^t:lt5.
cye `Vell-bonded 14o1e presence of crystals or of ice coalings around

4) Csxit^ - i^ tlr+ s FLvt c= mkti.efy
P p p Ezcess 9ce Nbe iarger patticles. rr

Icsc lV on a( r".e
ef.e ts tle axtc+t rt ti cn b cU^^1

Frnxcn Soil Individual ice crystal or V. Porice pluse,tecotd lhe (ollotving .vhen appiicabie: n='^m ht v.t:dr e t^satisy saarJ ^c,dh2.
Scgregatcd in<fusians Localian Slnrcnne r•c, a

>'l 'r'rs ke ' ix tl c1 a' tals nrr °`vs `c:is• lice is S'e Orienlation Color ll
visible by V tce coatings un pacticles Tliickncss Site us'ny l6"c°rmdai a'i rs`c'sp `eva19 lc,•,
c c Icc 1-incl Lcrrgdr Sluiu neliq x 4 ht-hi^ tr akrg rr)^1ihxt
y ( 6anr.cser'r1+ds.^lnctliancMnF,
(25 mm) Spacing f(ardncss q 6an tl.e 6c^ig d sau;Mrsl zrn.v T)nrji
or less in Random or Irregularly Vr 1'anern of arrangemrll ),Onqtlcn^ssreg•ir5t5clWrr-itr:JuAy.
tLickncss) orienled icc (otnrations

. E) C=,ckaika^ - te tlcl Icrs icttol cr dfe,v.e.AYs

Strati(ied or distinetly trr 6nr^1 f m 6g alr,.^ otst,ls, s..y t.r..ty

uricnmd ico formations ^s^^^^.
Fstimase volume o( visible segrtgatcd icc prescut as T) C+aitafx_- teEs,Y'smsrc^uddcrosr„nr^e

Uni(armly distri6utcd Vv (iercenrage o(lolal sample volurne. a tns a7ilnmsbct (,)^als v,r,tH h.rY..i
ice '^

ICfl -F Desigrute tnaterial as ICE (Notc 1) and tise ticscriitliva fslgKrs.ktrii^.trix bn<tires itscl osnig
Ice tvlilt soil Inclusions Soil Type Ienns as foilows, usually ane item from cacL group. e-s•_cert:,y^.atd6ea-hnn, q,gr,,erzsymnsib

wlsete applica6le: tlve drrf:n nf t,ea1 bss, trd rvnmfy h

- Ilnrrlness Slruclure (Note d) rrrx'c+^^^

Pari III 1ce (greater IIARD tr+1.EAR g) t^ SerL •1s _ yc yn..tlr ct 're v.u,V, _v.f h
lcsctiptiortof dwnt-inch - - . SO}-C CLOUDY e^essdtleamrttlElnoyte rredr^tryen
ubslaNial icc (25 rnn ) io( mass, noi individual POROUS i,rtYn m,esbt ci tln q kJirJ %di nrmere b

in thicl:isess) ICE Ice witltout soil ICG erys(als] - CANpI-ED i.a kx sa2er2atirn emrs nrrt ate•r as d_.+i,ct
lnclusians C^iRA`IULAII kiu^.ti)v+yveiE.a^dncvcw.s,mn,^fy,tx(

SlRATIPIf:L) rdr^l:r.rys.au8slrr.rrrc9htlrecSarSntdlr

Color k61 J

(^.zam(tles): ttr) V.ti6a-ded - a qrilixt n v.f ii r C e sd ptati-s_s
COLORLESS Admixtures (Examples) ae snocJy irfi kr,Fiiv by nr ivs :n tlci dn
CMY COIdTAIWS FC1V 'Il {IN 6 am scl jos,^u>s rckG.dy 1<y, icstt.ic t
11LUE SILT 1NCLUSIONS d{s:gtxbeaidy

I1) Rvl{E1o'rksd - a mrvin Vi v0i71 tln s:l
" , fnlii^ ao v.c;i)y lri5 tcyi{cs b) tlr- in sn 0 rt

e 1: Fnren sc7s iJ tlr. N g a P rTia), m dose ec r rral a>, ixS ate freserr_e d're utl1vJ Hte ttv 1s d B,e nnleial by rrysl il6- e lelleJkTSS «by a s1 re t n t e e 6ern sd Icx f K ^t,.^ h dkt.+ rJ rt,l

6^hfed or hiTn^ci sts Lacc>. The irjsesvon it^ by Cr_ tskskled eye, I io.•.e^er, k tlral rr_rr. d tlse ivzenvruter occL;:ies sfecE it ta^c1 tlre

rrryiidsci+^istlregot.ilecXvwleishuedteensoasitU>eVg-mq. 12r1Jn.vsrtt*-nnd^^_e tise+hr„rsrr,a.t.
e Z Vt,trert vistd rnetlnrls rnay be iaadaTsate, a siTple feld 0el t^ aN ir er.0.cslion d 9te cr.llne d rxoms co cay i be rr>'r.fe N fLxixl scnra M1 c¢ni sca'n a r sn, A cr:., r), dn rr1 st n.•r 1^, d^a ryl, h

srrqf pr, alotn-g 113 ndk atd ct3serviig Ihe ga'd1y of sAl(xrssl -̂nt vraler as apermYaje cf W ttAme. o: rtnrxq , Ir rr, nc i s:r n li ^ r tl v,. c>t r:J.: , rr.
trci.l

2 5: VSlrieaper-gbTnsdhessdsasl.n<x5^(rfsnUedzfigcis}tad,rTnreerq:AcAdesa{X,aist^(xqsm. re r5trircrN vtn.^..t w
_4: OtSetvei sl xXkl be cireRl ki a.dd bei-g rrisbcl lry srrfacE saatt3vs of fiost mati g ar P,e i;e

0

^
^



; ) *.n'

FROST DESIGT'{ SOIL i-LASSIFICATIOI4"
Sheet 6 ord

Frosr Group Kind oi Soil Pe-centag= I T ypica! Soil Types Unae:
I` II Ftn°: than 0.02 Unllied Soil Classincatiot^

m m bv Wei ht S^stem
N=S' (a) Gravels C tc I..i G W and GP

Crushed stone
Crusned roci;

(b) Sands 0 to 3 SW and SP

PrS' (MOA Ni•S) I(a) Gravels 1.5 tc GW and GP
Crushed stone

Crushed roc}:

(MO?. i3 ) (b) Sands 3 to I D SW and SP

S! (ivtOP. FI) ^ Gravelly soils I 3 to 5 I GW, GF, G W-GM, and GP-GM

S? (NICiA F?) ^ Sandy soiis to 6 ( SW, SP, S W-SNI, and SP-SM

t I
F) I Gravclly soiis I 6 to 10 ^ GiYi, GW-GM, and GP-GNI

F= (a) Gravellysaiis 10 to 20 Gi1-i, G W-GM, and GP-GM

(b) Sands 6 to IS I SM, SW-SM, and SP-SM

i-3 (a) Gravelly soiLs Ove• 20 GM and GC

(b) Sands, cxcept very Over 15 SM and SC
finc silty sands

(c) Clay_^, P1>I2 CL and CH

F4 (a) All silts Mi, and M=-I

(o) Very ime silty sands Over 15 SM

(c) Clays, PDI2 CL and CL-ML

(d) Varvcd clays and CL and ML
otl7erfino-grzined, CL, ML, and SM
banded sedimens CL, CH, and ML

GL. CH, ML and SM

I Denanments cf thc Ar,ny and Air Fcrnc Publi=tieri TM 5-2?i-5/AFM 88-1, "Favcm-nt Design for Roads, StreoL,
Walk.s, and Open Storagc Areas", Table 18-2.

2 Corps of Eaginr_r, Frost graups direetly cor,snond to the Municipallty of Ancharagc soil frost elzsification groups,
czcept as noted.
3 Non Frost-Susceptible . . . - •
4 Passiblv frost-succrn,ihk, but requirc5 laboratory tcst to dctc;minc frost design sail clissitication. 12

TLO 92-64.02



D .^ o TEST BORING 1
^vr LOCATION: SE= TPS I BORING LOCAT]ON MS'
scZ E rn ELcVATION: q EPTH

.-.A co ^, iov e r-

23 OLl
FILL. F4. BROWN, DRGANIC SILT, ABOUT 104a
SANE), NONPLAST?C, FINE SAND, DAMP, LOOSE

.,^ ip ---------------4.0

FILL. F3, GRAY, SILTY SAND w'TH GRAVEL.
L ABOUT 25% GRAVEL AND 33°6 SILT,

NONPLASTIC, GRAVEL SUBROUNDED TO 1.5'
I C IO IO ME'CIUM SANC, DAMP, LOOSE

--------------2.0

1Q L- W^A 1 F.:, BROWN. PEAT, OAMF, SOFT

335 3 PT

- - - - - - - - - - - - - - -
G R O WATER ENCOUNTEREC' AT 15.0' WHILE 14.3
DRT,LLING
S2 (MOA F2). GRAY. POORLY GRADED SAND WITH

wl 1e '' =SM SILT, ABOUT 10n GRAVEL AND 10% SILT, GRAVEL
LL SUBROUNDED TO 1/2", MEDIUM SAND,

ATURATED, MEDIUM OENSE,. ..' 1 S_ - - - - _ _ ^IB.O

S2 (MOA F2), GRAY, POORLY GRADED SAND WITH
S SILT AND GRaVcL, ABOUT 25% GRAVEL AND 10%

SILT, GRAVEL SUBROUNOED TO 2", MEDIUM
SAND. SATURATED, DENSE

12 40 ----------------------------------------------- 2! . 5

TEST BORING COMPLETED AT 2IS' ON
12-16-2000

PVtSiANOPIPEINSTALLED

25 GROUND wATeR MEASURED A T1a0• ON
F 12-22-2000

30

35 L- ,-,

KEY
MA = Mechanicai Analysis
LL - LigulC Limit
PI = Plastic Incex
PP . Pocket Penetrometer fTSF)
TV = Torvane (?SF) ORILLINC CONTRACTOH:CcNALIGRILLIN6 CLIENT: KOONC- FF-FFcR BETTIS
q ° Grab Sample DRi^L R.u: NGOHELL MOUNTEC MCEILE o-BI
q = 5PT Sample ORILLER: JASON LOVE PROJECT: McLAUGHLIN YOUTH CTR SITc
i= Sheihy TUOe - pusned METHCC: HOLLON STEM AUGER

2.5" 1.0. Spoon Sample LOGSED BY: OANIcL A. WILLMAN
3a04 welgnt, 3C" tall

T = Sampie Temperature (' F) probapry BCRING COHPLETE.^,: 12-18-2000
affecte0 by sampling proceeure

N.0.D57225

TLO 92-64.02:RS 13

1 ALASKA TESTLAB LOG OF BORING FIGURE 3



^... ^

-0 TEST 80RINu 2
LOCATION: SEC TEST BORING LOCATION MAP

_ p^ -C^i II] N ti ELEVATION: q E.°TH

FOREST SUR' FACE

S2 (MOA F21. BROWN, POORLY GRADED SANO
WITH SILT AND GRAVEL, ABOUT 18% GRAVEL
AND 8% SILT, GRAVEL SUBROUNDED TO 1.5",
MEJIUM SANG, DAMP, MEDIUM DENSE

_ .-:.. --------------a.c

L S2 IMO=,=2j, BROWN, PCORLY GRADED SAND
3g Jr WITH S'LT, ABOU? t0 D SILT, MEDIUM SAND,

2: DAMP, MEDIUM DENSE

SAME, LOOSE

I6 I
F-, GRAY, SILT WITH SAND, ABOUT 2J9e SA

I6 Ic LOW PLASTICITY, FINE SAND, DAMP, STIFF

I V GROUND WA T EF ENCOUNTEPED AT 14.C' WH:LE
L ML = DRILLING

BECOMING MORE GRAVELLY WITH A30U-T IC96
GRAVEL AND 15: SAND. NONPLASTIC, GRAV=L

ZS ic SU5ROUNGED TO Y. SATUR:.TED
w
w

--------------le.e

ẁ
° 20 ^ F2, GRAY, SILTY GR.•.VEL WITH SANO. ABOUT

e. 30,°'. SAND ANG 30,w. SILT, NONPLASTIC, GRAVEL
^ 10 49 SU2P,OUNDED TC 2", FINE SAND. SATURATED,

DENSE
6M

25 BECOMING MORE GRAVELLY WITH ASOUT 30%
° -SANO AhID 20. SILT, GRAVEL SU5ANGULAR TO

:., a.. ---'--'-----' -

TEST BORING COMPLE i ED AT 2E.5' ON
12-19-2000

JG PVC STANDPIPE INSTALLEDC
Ir GROUND WATER MEASURED AT 8.0' ON

12-22-2000

^^L v

K^
MA = Mecnanical Analysis
LL = Liquid Limit
PI = Plaocstlo Inoex _
PP = Pket P?netrnnetet (.TSF)
TV = Torvane (TSF) ORIL LING CONTRACTOR: pENAL! DRILLING CLIENT: KOCNCE P'=E,-rER BETTIS
C= Grac Samole q RILL RIG; NCOWELL MOUNTED MOBILE E-BI
q = SP7 Sample DRILLER: JA:.ON LOVc PRCdE C I: M:LAUGHLIN YOUTH C7R aI T E
T= 5helhy 7ut1e - pusherl MoTnCC: HvLL6M ST_MAUGoR
Ll' = 2.5" I.II: Spoon Sample

3404 Neignt. 30" tall LOGGED BY:
DANIEL A. WILLMAN

7= Sample 7emoerature (' F) probably BORINo COMPLETED: 12-19-2000
a(tecceG Oy sampling oroceCure

W.D. 05722e 14

TLO 92-64.02^5

' FiGURE 4AL9.SKA TESTLAB I LOG OF BORING



JUL-16-200_' THU 08:0: AN.dI! T LAND OFFICE ° ;; NC, on" 269 890: F', 02
C,

SS TSGRINL 3
LOCATICk: SEE TEST 80RINE LOCATION MAP

c r 3 v; ELEVATION:
^ L' cnovaT RLInFSCE

ML F4,-BROWN. SANDY SILT, ABOUT 7% GRAVEL AND
36% SAND, NONPLASTIC, GRAVEL SUBROUNDED

r MA 1- TO 3/=", FINE SAND, DAMP, MEDIUM DENSE
- - - - - - - -J.0

_ F', BROWN, SILTY SAND WITH GRAV=L, ABOUT
25% GRAVE'. AND 30- SILT, NONPLAS T IC,

Jt GRAVEL SUBROUNDED TO I", MEDIUM SAND,
13 DAMP. MEDIUM DENSE

SH

10 I B=COMING SILTIEP, WITH ABOUT 20;: GIRAVEL
I AND 40% SILT. GRAVEL SUBANGULAR TO 371'

a 21
r *11.1111

- ^ --------------n,o

F4, BROWN, SAND"' SILT. A80UT 10A GRAVEL
15 AND 40X SAND. NONPLASTIC, GRAVi_!

irP

s SUfiROUNDED TO 314", MEDIUM SANO, DAMP,
VERY STIFF

w --
w
LL -------la.o

i G
F2, GR :. Y, 93LTY 'RAVEL 6d'TH SAND. ABC'J7

20 ^ 20% SAND AND 20P3 SILT, NONPLASTIC, G^AVEL
SUBROUNCZD TO 3', FINE SAND, CAMP, DENSE

ID 36

-------_- -__-_?3.0

F3, GRAY. SILTY SAND H37N iRAVSL. A20U7
-- :5 ^ 30X GRAVEL AND 30: SILT. NONPLASTIC,

SH GRAVcL SUGROUNOED TO 2", MEDIUM SAND,
7 0e DAMP, VERY DENSE

. . p ------------?S.D
GROUND WATER ENCOUNTERED AT 2°.O ' WH-I LE-
DRILLING

30 ^
F2, GRAY, SILTY GRAVEL WITH SILT, ABOUT 25%
SAND AND 25% SILT, NONPLASTIG, GRAVEL

e aa 6M SUBROUNDED TO 2", MEDIUM SAND, SATURATED,
VERY DENSE

35

KEY f=artunue^ an nerf OagS)

MA - Meehenlcal Analy3ic
LL = LIauIC Limlt
PI• Plestlc InEem
PP • Pocket Panetrometer (TSF)
TV - Tcrvarw ITSF) CRILLIN-u CONTr7ACT0R GENAL: uRILLIN•6 ;T I=N7; KOCNCE PFc=FER BETT1S
O- Gret Semple DRILL RIG: NOOHE.L MOUNTED Mc5iL_ B-el
[2= SPT Sample DRILL2R: JASON LovE PROJED"i: McLAUGHLIN YOUTH CTR StTE
T< SheWy Tuoe - pus.lea METHCCr HOLLON S7EM AUGE"n
X- 2.5` LO. Spoon Semole LQfi6cD BY; DANIEL A. WILLMAIv'

- 3404 reipnt, 30" tall
7- sample Temperature (' F) OrocaGty BG9IN6 CD14PLc'TED: 12-21-2000

atteetea oy sempOnp orocaaure
W.O. C57225

^A DOWL ENGINEERS
^OG OF. ®ORING FIGURE 5

TLO 9 2 - 6 4 . 02 7LA8 15



'111iM I .. .^.

T E51 BORING 3 (Caniinued,;^ v- LL o
E a^ o:^ o LOCATION: SEE TEST BORING LOCATION MAP

o^ s°r^ m rn LL ELEVATION: DEPTH

Fd BECOMING SANOiEr. WITH ABOUT 30% SAND

^ e lac/ic Nt,^ AND
30% SILT, GRAVEL SUBROUNDED TO 1.5

GM;

.., , ---____-3Z0
F3, GRAY. SILTY SAND WiTH GRAVEL, A50U T
20; GRAVc'=AND 40% SILNONPLASTIC,
GRAVEL SUEROUNDED TO 1", r=4NE SAND,

40 SATURATcD, VERY DENSE
. . - ------------------

^ u 100/e" TEST BORING COMPLETED AT 40.7' ON
12-2!-2000

^ PVC STANDPIPE INSTALLED

GROUND WATER MEASURED A? 20.0' Ohl
I2 -22-200C

50

w
w
aL

^
L
W

° 55

60 }

E35

7DL

KEY
MA = MeonaNcal Analysis
LL = Liquid L Imit
Pi = Plastio Inoex
PP - PocKet Penerometer (T5=)
TV = Torvane (7S.') GRiLLING CON7RAC70R: OENAL ORIU_ING CI IEN 7: KGONC- PFEF=ER BE 7TIS
0= Grab Sample DRILL n'IG: NOOlYELL MOL'NTEO M031LE 8-61
q = S7T 52mpl_ ORILLER: JASON LOVE PROJECT: McLAUGHLIN YOUTH CTR SITE
T= Shelby Tube - pushed METH00 HOLLOH STEY AUGER .
i.^= 2.5" I.O. Spoon Sample LOGGED BY: DANIEL A. WILLMAN

3404 qeignt, 30" tall
T - Samole Temperature (' F) probably BORING COMPLF.Tc'D: 12-21-2000

atiected by sampling pioceaure
' - , W.D.057225 16

jTLO 92 _ 64 02 RS

IJ ALASKA TESTLAB ^ LOG OF BORING FIGURE 5



..,

TEST BORING 4L 6l ^. a ^
H ^ ^ LL v ^
L G =.d = G ^

lOCAiICN: Sc_ TEST EORING LOCATION MAP

o E ^-°.c °

Q
o m rn LL ELEVATIDN: DEPTH

I^I'I^I,I^I I FILL. F4. BROWN, ORGANIC SILT. ABOUT 10;;
ORGAIV'ICS .Jlllili SANC. NONPLASTIC, FINE SAND. DAMP, 50FT

=42.E°d
153 I ^^t I^t^ rn

IIIiiII I FILL. F^, 6ROWN, ORGANIC SILT WITH SANC,
ABOUT 105 GRAVEL AND t5:; SANn, NONPLASTIC,
GRAVEL SUBROUNDED TO ^/B", FiNE SAND.

02 DAMP, SOFT, ORGANICS PRES=NT TO 30% EY
Ig q I VOLUMc

L FILL. F4, GRAY, SANOY SIL T, ABOUT 50% SANC.
ML NONPLA5TIC,MEDIUM SAND,OAMP,SOFT,

^ ORGANICS FP-GcNT TO 5% °Y VOLUME

n. r.^LI.I _.. . _.._cRJi

DRILLING -

70 4Pi 1 F4, BROWN, PEA T. SATURATED, SOFT

It.
15 ^ f F2, GRAY, SILTY SAND, ABOUT 5% GRAVEL AND

I 15% SILT, NONPLASTIC, GRAVEL SUBROUNDED
SM. TO 3/8", MEDIUM SANO, SATURATED, FIECIUM

DENSE

- IE.O

S2 (MOA F2), GRAY, POOR'-Y GRADEDSAND WITH
°P SILT AND GRAVC , ABOUT 35% GRAVEL AND 10%

SILT, GRAVEL SUBROUNOEG TO 1.5", MEDIUM
SAND, SATURATED, DENSE

-E ---- ---------------------------'-1.5

TEST BORING COMPLETED AT 21.5' ON
12-ta-2000

_^25

30

GROUND WA T ER MEASURED AT a'.5' ON
12--2-2000

P'3 C STANDPIPE INSTALLED

3^ I-

Nct'
MA = MechanlCal Analysis
LL = Ltquid Llmlt
PI = Plasrlc Index
PP = Pocke[ Peneirome[er ITBP)
-V= Torvane (75FT) ORILLINB CONTRAC70R:OENALI ORIL!ING CLIENT: K"ON'CE PFEFF=R BEI TIS
O= Grab Semple ORILL R:C: NOO'nELL MOUNTEO MOcILE 6-61
q = B?T Sample ORILLEPo JASON LOVE PROJECT: MCLAUGHLIN YOU T H CTR 5!TE
T= Shelty Tube - puahecl M_?FAC' HOLLOW STEM AUGER
C= 2.5 " L0. Spoon Sample LOGGED BY: DANIEL A. WILLMAN

340f weignt, 3C" tall
T- Sample Temperature ( F) probaoly BORING COMPLETED: 12-18-2000

a112cced by sampling procetlure
Fi.0.057225

TLO 92-64.02 _ 17^ uw.,^ z,.olr^=^RS
ALASKA TESTLAO LOG OF BORING FIGURE 6



0 TEST BORING 5
s= ^ ^ ^

c LOCATION: Sc^ TEST BORING LOCATION MAP
o ^ o

o E m v ELEVATIOrt: q EPT;+
C ill^^ll^l'^ GRAJ"S SLIRFACt

ORGaNICS ;---fil'Ii^IIiJoL rAILL, F4, BROWN, ORGANIC SILT. A90UT 10%
=30.5°6 I`-iU I^11 SPiD, NONPLASTIC. FINE SAND, DAMP, SORT

12s I.i.l

_ _ _ _ _ _ _ _ _ _ _ _ _ _ 4.0

ILL. BROWN. SILTY SAND WITH GRAVEL. ABOUT
((( 25°: GRAVE! AND 20;e SILT, NONPLASTIC,

^_ ^ I^ I I GRAVEL SUBaOUNDED TO t', McOIUM SAND,
fl DAMP, LOOSE, ORGANICS PRESE NT TO 15% BY

VOLUME

IC r IlII f FI L EECOMING SIL7IEP, WITH ABOUT 15%
11 `I GR:,VEL AND 30% SILT, ORGANICS TO 30P6 B';

30 a , VOLUME

-13.0

F4, GRAY. =ANOY SIL T, ABOU7 309C SANO.
tJONPLASTIC. FINE SAND, OAMP, FIRM.
ORCAN'.CS PRESENT TO 5% BY VOLUME

^ i 20u ^
ML tI GROUND WA7EP, ENCOUNTERED AT 18,0' WHILE

DRILLING

o nr^ ^ - -INTERBEOOEO SILT aN0 SAN7 -aBOU T 504t -
SANO, NONPLASTIC, MEDIUM SAND, SaTUR ^ TEC,
MEOIUM DENSE

25 Ifi

TEST BORING COMPLETED AT 21.5' ON
12-18-2000

PVC STANOPIPEINSTALLED

C-ROtJNO WATER MEASURED AT ON
12-22-2000

30

35 L-

KcY
MA M= eChaf'JCBl Analysis
LL = LiQUId'.Imit
PI = Plastic InCex
PP = Focket Penetrome[er (TSF)
TV = Tarvane (TSr) CR:LLING CON'T.RACTOR:-0ENALI ORP_LING CLIENT: KOONCE PFEPFER ?ET Tij
q = Grab Sample CRILL ft.6: NOCWELL MOUNTED M05IL5 B-ei
(2= SPT ;ampie DRILLER: JASON LovP PROJECT: McLAUGHLIN YOUTH CTR SITE
i Shelby TUbe - pusheU METHOC: HCLLOW STEM AUGER
Ir'= 2.5" I.D. Spoon Sampie LOGGED BY: DANIEL A. WILLMAN

340# weight, 30" tall
T Sampie Temperature (- Fl prooahly BORING COMPLETED: I2-I8-2000

affectea by sampiing Proceaure
h.0.0572?S 18

TLO 92-64.02_
-r.UL1,,cP,S

I ALASKA TESTLAS LOG OF BORING FIGURE 7
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MHTL Roadway
Public road design criteria used

5% Contingency $ 24,465.60

Sub total $ 513,777.60

10% OH&P $ 51,377.76

Total $ 565,155.36

y.i,l0_ ^ ^(oZt,Co^1

s^tE ifl^^. ^ft^ M^ IJR-s 7m eox^

Acr-^

c^j13(a^
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ADOWL®
A Division of DOWL LLC

May 13, 2003
W.O. D58449
Grid 1734
Report No. 4280

Mr. Chuck York
Neeser Construction
2501 Blueberry Street
Anchorage, Alaska 99503

Subject: Preliminary Subsurface Investigation
Lake Otis and Providence Drive, Anchorage, Alaska

Dear Mr. York:

On May 2, 2003, we excavated, sampled, and logged 18 test pits across the property located on the
southeast comer of Lake Otis Parkway and Providence Drive in Anchorage, Alaska (Figure 1). The
test pits were excavated to varying depths of 5 to 18.5 feet at locations selected by Neeser
Construction.

The approximate test pit locations are shown on the Test Pit Location Map (Figure 2) which is
attached. The test pits were excavated with a Hitachi 200LC backhoe owned and operated by Neeser
Construction.

The purpose of this investigation was to gather preliminary subsurface information in order to make an
engineering determination regarding the potential for development of the site. The site may be
developed with one or two multi-story structures. Any planned development would likely include
landscaping and associated parking areas.

The proposed site is bordered to the south by 401h Avenue, to the west by Lake Otis Parkway, to the
east by McLaughlin Youth Center, and to the north by Providence Drive. The majority of the site is
relatively flat. A ball field was once present, but secondary growth of small shrubs and alder saplings
now cover the site. The northwest corner of the site is about two to four feet higher in elevation than
the rest of the site. There is driveway access from the west and the north. Along the southem property
line, the site has a buffer of trees before it drops down about six feet to a poorly drained, undeveloped
area.

Soil samples of the representative layers were obtained from the test pits and logged by a geotechnical
enaineer with our firm. The soil samples obtained during our field investigation were tested in our
laboratory, Alaska Testlab, to determine their USCS classification and natural water content.

The majority of the site has been subjected to previous construction activities and filled. Fill material
consisting of silt (ML) and silty sands and gravels (SM, GM) are present to depths ranging from 2 to
12 feet. In some of the test pits, the fill appeared to contain less than five percent organics and debris.
In other test pits, organics comprised up to 40 percent of the fill material. The fill is loose and frost
susceptible with peat underlying the fill. The peat appears to be the original ground surface and
averaged four feet thick. The combined depth of the fill and peat was typically on the order of 14 feet
with a maximum of 15.5 feet.

TLO 92-64.02 21
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Mr. Chuck York
Neeser Construction
May 13, 2003
Page 2

The native soils typically consisted of a layer of silt directly below the peat and was followed by
poorly graded sands (SP) and silty sands (SM).

Test Pits 14 through 17 were excavated in the northwest comer of the site. This part of the property
was elevated an average of three feet above the rest of the site. In each of these pits, about three feet of
silt and organics (fill) overlies non-frost susceptible, poorly graded gravel with sand. The gravels were
present the remaining depth of the test pits.

For a more detailed presentation of the soil conditions encountered in each of the test pits, see the test
pit logs presented in Figures 3 - 20. -

The groundwater table was observed while excavating in most of the test pits. The groundwater table
was typically observed directly below the peat layer with isolated seeps depths as shallow as 3 feet.

No permafrost is known to exist in the general vicinity of the site nor was permafrost encountered in
any of the test borings. In addition, no unusually cold soil temperatures were measured. Therefore, we
believe the risk of permafrost being present on this site is low.

CONCLUSIONS

Site Conditions: The majority of the site currently is overlain with unsuitable fill and organics to
average depths of 14 feet. The fill and buried organics are not suitable to support a building with
spread footings without substantial settlement. Therefore, the fill must be removed and replaced with
structural fill or a pile foundation could be used to support the building on the mineral soils below the
peat.

The northwestern portion of the site where gravels were encountered will support a building on
conventional spread footings founded on the native non-organic soils or on structural fill.

Foundation System. There are two possible foundation systems for this proposed project; driven pile
foundation or spread footings. Given the depth of the fill across the site and depending on the building
configuration, an earthwork solution may be more economical.

The first foundation!option is to excavate all the existing fill and peat from beneath the building area
and replace it with well compacted structural fill. The building could then be supported with
conventional spread footings founded on the structural fill or on native soils. The slab-on-grade and
underground utilities below the building also could be constructed using conventional techniques.

If all of the fill and organics are removed from beneath the proposed building and the site grades are
raised several feet, a basement or below grade parking area appears to be feasible. This would
eliminate the need to replace all of the existing fill with well-compacted structural fill. Footing drains
and possibly an underslab drain system might be required to protect the basement floor. This will be
determined depending on where the finished floor is located relative to the water table.

The second option is to support the building on driven piles. The selection of which method that
should be used is a matter of economics rather than technical constraints. It can also be influenced by
the development schedule. Piles can be installed during freezing weather, whereas earthwork cannot.
If piles are considered, an allowable pile capacity of about 40 kips should be anticipated on 12-inch
diameter pipe piles driven to 30 to 35 feet below grade. In the areas where existing fill was
TLO 92-64.02 22
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Mr. Chuck York
Neeser Construction
May 13, 2003
Page 3

encountered, the lateral loads may be carried by the passive soil resistance on the pile caps/grade beam
system. This capacity is for planning purposes only and should not be used for design of the building.

With a pile foundation, the structure will experience settlements of less than one inch, but special
consideration must be given to the design of surrounding improvements, and the design and
installation of utilities under the structure. The soil beneath and around the structure may continue to
settle over time, but the building will not. Therefore, utilities must be supported from the structures or
they may break or separate from the structure. Other locations impacted by settlement would be the
entrances and exits where differential movements between the pile supported areas and the overlay
areas may require periodic maintenance for several years after construction.

Earthwork. All existing fill, organic silt, peat, or disturbed soil within the building footprint and
paved areas must be removed and replaced with structural fill if an earthwork solution is selected. Any
peat, organic silt, or debris encountered at this site are not reusable as structural fill, but may be
incorporated into landscaped areas. Some of the existing fill may be reusable as structural fill if it
meets the criteria below and if it is free of organics and debris. From an examination of the existing
fill material encountered in the test pits, the quantity of organics in the fill widely varies and it is
assumed that much of the fill will not be reusable.

Surface Fill: The fill that currently overlies the peat has been in place for a number of years. The peat
has likely been compressed at least a foot (initial compression) by this load, but it should be
anticipated that the secondary compression of the peat will result in several more inches of settlement
over the next several years. If the site grades are raised with the addition of more fill, it should be
anticipated that even more settlement will occur due to initial settlement from the added load.
Typically, initial settlement occurs within the first few months after fill has been placed. Secondary,
or long-term settlement continues for several years thereafter. Initial settlement of a six foot layer of
peat loaded with two to three feet of gravel fill would be on the order of six inches, and long-term
settlement would be on the order of a few inches within the first five years. The peat depths below the
fill appear to be quite irregular and it should be anticipated that settlement would not be uniform.

Structural Fill: Structural fill is defined as load bearing fill placed under footings, slabs, driveways,
and parking areas. All structural fill should consist of non-frost-susceptible (NFS), or possibly frost-
susceptible (PFS) gravel meeting the following gradation requirements for the minus three-inch
fraction:

Sieve Size Percent Finer
3" 100*

1-1/2" 70- 100
3/4" 30 - 100
1/2" 25 - 100
No. 4 20 - 49
No. 40 0 - 25
No. 200 0-6
0.02mm 0-3

*The 6ll may contain up to 10 percent cobbles.

Paved Traffic Areas: Based on the depth of the fill material on the western half of the site, there are
several ways to construct parking areas.

Removal and Replacement: All of the existing fill, peat, and organic silt should be completely
removed from the traffic areas, parking areas, and driveways, and replaced with structural fill placed

T LO 9 2 - 6 4. 0 2 commended under the Earthwork portion of this section. This approach will result 23
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Mr. Chuck York
Neeser Construction
May 13,2003
Page 4

in the best performing traffic section. However, given the depth of fill and peat across the property, it
could be very expensive, and likely, not economical.

Surcharge: Another approach to traffic section construction is to surcharge the area. This would
require the placement of sufficient gravel to bring the traffic area to grade (a minimum of three feet)
plus an additional three to four feet of gravel. The additional gravel should remain in place a
minimum of three months and then the surcharge would be removed and final grading and paving
could occur. If this system is used, careful monitoring of the rate of settlement should be performed to
ensure that the rate has slowed sufficiently prior to removal of the surcharge. This system for traffic
section construction generally produces the best section for the least cost, but is generally not used
because of the impact to the construction schedule. _

Overlay: Asphaltic concrete paving may be constructed on a gravel section overlying the peat if the
settlement and resulting maintenance costs are offset by reduced construction costs and are acceptable
to the owner. The economics of these two approaches should be carefully evaluated by the civil design
engineer and the architect and reviewed by the owner. If this approach is taken, we recommend the
structural fill subbase be a minimum of three feet thick placed over the existing soil and compacted to
a density of at least 95% of the minimum index density determined in accordance with ASTM D4253.
Paving should be delayed as long as possible after the fill is placed to allow most of the settlement to
occur.

These approaches have different costs and performance characteristics. Complete removal and
replacement is the most expensive approach (about $20/cy, out and in), but would have the best long-
term performance with the least cost maintenance program. An overlay system would have the least
initial cost (about $15/cy for fill only), but would settle with time (up to six inches in five years) and
have greater general maintenance costs (perhaps 20 percent greater) during the first five to 10 years
after initial construction.

The choice of which approach to use should be based on the owner's construction and maintenance
budgets, and on the expected and/or required performance criteria of the owner.

After a final plan has been developed, an exploration program should be implemented to supplement
our current information and to allow us to make final design recommendations.

Sincerely,
DOWL Engineers

M ria E. Kam en, .Y E.
Geotechnical Engineer

Attachments: As stated

D58449.4230.YorkM EK.051303wws
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N 4 TEST PIT 1-03

a N n
t Ey o o m LOCATION: SEE TEST PIT LOCATION MAP

D O H f U vl LL - ELEVATION: DEPTH

FILL, F4, DARK BROWN, PEAT, SATURATED

PT
.! .

3.5
F4, GRAY, SILT, ABOUT 5% SAND, LOW PLASTICITY,

ML FINE SAND, SATURATED

5 GROUNDWATER ENCOUNTERED AT 6.0 WHILE 5.0
Sp EXCAVATING

NFS, GRAY, POORLY GRADED SAND WITH SILT AND
GRAVEL, ABOUT 45% GRAVEL AND 5% SILT, GRAVEL

14 -, SUBROUNDED TO 3". MEDIUM SAND, SATURATED - 7.0
- - - - - - - - -

TEST PIT COMPLETED AT 7.0 FT ON 5-2-03

^10
f x

a

15

1 ^ 20

g CONTRACTOR: NEESER CONSTRUCTION CLIENT: NEESER CONSTRUCTION, INC.
^ EQUIPMENT: HITACHI 200LC EXCAVATOR PROJECT: LAKE OTIS AND PROVIDENCI

KEY METHOD: EXCAVATORq =Grab Sample LOGGED BY: MARIA E. KAMPSEN
SPT Sample

o m=ShelbyTube - pushed BORINGCOMPLETED: 5-2-03
F m= 2.5" I.D. Spoon Sample

340# weight, 30" falt W.O. D58449

LL^ ^^c3wL LOG OF PIT FIGURE D-1 26
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j TEST PIT 2-03
^ a ^m n
Y E-M c E o LOCATION: SEE TEST PIT LOCATION MAP
O ^mc^i m u` ELEVATION: DEPTH

0 - GRASS SURFACE

PT
FILL, F4, BROWN, PEAT, WITH SILT MIXED IN

GROUNDWATER SEEPS ENCOUNTERED AT 3.0' WHILE
EXCAVATING

3.0

5 FILL, F2, GRAY, SILTY SAND WITH GRAVEL, ABOUT 40%
GRAVEL AND 20% SILT, NONPLASTIC, GRAVEL
SUBROUNDED TO 3", MEDIUM SAND, SATURATED,
ORGANICS PRESENT AS WOOD AND TWIGS, COBBLES

SM TO 8" (- 10%), BOULDERS TO 12" (-5%)

f=
w FILL, SAME
^10
+ a _ 10.5

93 PT F4, BROWN, PEAT

F4, GRAY, SILT, ABOUT 10% SAND, LOW PLASTICITY, 12.0
FINE SAND, SATURATED, ORGANICS PRESENT TO 10%

ML BY VOLUME

GROUNDWATER SEEPING IN AT BOTTOM 14.0

TEST PIT COMPLETED AT 14.0 FT ON 5-2-03
15

20

^
0
u

m CONTRACTOR: NEESER CONSTRUCTION CLIENT: NEESER CONSTRUCTION, INC.

^ EQUIPMENT: HITACHI 200LC EXCAVATOR PROJECT: LAKE OTIS AND PROVIDENCI
KEY METHOD: EXCAVATORq=GrabSample LOGGED BY: MARIAE.KAMPSEN

'^ 0 = SPT Sample
0 01= Shelby Tube - pushed BORING COMPLETED: 5-2-03

m= 2.5' I.D. Spoon Sample
340# weight, 30' fall W.O. 058449

A r% fm%
^ /^^

TLO 92-64 . 02 YV L LOG OF PIT FIGURE D-2 27
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m a TEST PIT 3-03
E E °

o LOCATION: SEE TEST PIT LOCATION MAP
O O f f U ril LL ELEVATION:. DEPTH

FILL, BROWN, SILTY SAND WlTH GRAVEL, ABOUT 35%
SM GRAVEL AND 25% SILT, NONPLASTIC, GRAVEL

SUBROUNDED TO 3", MEDIUM SAND, DAMP, ORGANICS
PRESENT TO 30% BY VOLUME

FILL, Fl, GRAY, SILTY GRAVEL WITH SAND, ABOUT 35%
SAND AND 20% SILT, NONPLASTIC, GRAVEL
SUBROUNDED TO 3", MEDIUM SAND, SATURATED,

5 COBBLES TO 6" (- 10%), CULVERT SECTION AT 6',
GROUNDWATER DUE TO CULVERT

GM ^ GROUNDWATER ENCOUNTERED AT 6.0' WHILE
EXCAVATING

3.5

FILL, SAME

wW r, ,11

^ 10 F4, BROWN, PEAT

PT
p ,^b

r r

{ 12.5

ML F4, GRAY, SILT, ABOUT 10% SAND, LOW PLASTICITY,
FINE SAND, SATURATED, TRACES OF ORGANICS

-- -__ ___..___ ._.._. _.._.._ _ __..___.._ _ ._..-- 14.0

TEST PIT COMPLETED AT 14.0 FT ON 5-2-03
I 15

20

0̂
u

z
y

CONTRACTOR: NEESER CONSTRUCTION CLIENT: NEESER CONSTRUCTION, INC

^ EQUIPMENT: HITACHI 200LC EXCAVATOR PROJECT: LAKE OTIS AND PROVIDEN(
KEY METHOD: EXCAVATORq = Grab Sample LOGGED BY: MARIA E. KAMPSEN

O=SPTSample
a m= Shelby Tube - pushed BORING COMPLETED: 5-2-03
4 m= 2.5" I.D. Spoon Sample

340# weiphl, 30" /all W.O. D58449

J
TLO ^-̂ 64n yv L LOG OF PIT FIGURE D-3 28
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m LL^^ m o TEST PIT 4-03
^8 a

rr° Y o o q o LOCATION: SEE TEST PIT LOCATION MAP
O r- 20 m ELEVATION: DEPTH

D GRASSSURFACE

' GROUND FROZEN ABOUT 6" AT EAST END OF
EXCAVATION AND FROZEN TO 1' AT WEST END

FILL, F4, BROWN, PEAT, SAND AND GRAVEL MIXED IN
PT

^

5 1- r R,4^ 5.0
FILL, F3, GRAY, SILTY SAND WITH GRAVEL, ABOUT 25%

32 GRAVEL AND 30% SILT, NONPLASTIC, GRAVEL
SUBROUNDED TO 3", MEDIUM SAND, DAMP, ORGANICS
PRESENT AS TWIGS, BRANCHES, ROOTS, AND PEAT TO
20%, COBBLES T0 6" (- 5%)

SM

w

LL 10 FILL, SAME
r
w 11.0

F4, BROWN, PEAT

0 r PT

I
GROUNDWATER ENCOUNTERED AT 15.3' WHILE
EXCAVATING

15 15.0
ML Y F4, BROWN,SILT 15.5
gp NFS, GRAY, POORLY GRADED SAND WITH GRAVEL,

ABOUT 30% GRAVEL AND 5% SILT, GRAVEL 16.3
SUBROUNDED TO 3", MEDIUM SAND, SATURATED

TEST PIT COMPLETED AT 16.3 FT ON 5-2-03

20

0
r7

CONTRACTOR: NEESER CONSTRUCTION CLIENT: NEESER CONSTRUCTION, INC.

^'ap EQUIPMENT: HITACHI 200LC EXCAVATOR PROJECT: LAKE OTIS AND PROVIDENC

KEY
q = Grab Sample METHOD: EXCAVATOR LOGGED BY: MARIA E. KAMPSEN
O = SPT Sample

z m= Shelby Tube - pushed BORING COMPLETED: 5-2-03
^ m= 2.5" I.D. Spoon Sample

340A weight, 30" fall W.O. D58449

A

T L O 9 2- 6 4. 0 2WL LOG OF PIT FIGURE D-4 29
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m LL^^_ o TEST PIT 5-03
a =a
E 00 c E $ LOCATION: SEE TEST PIT LOCATION MAP

0 0 tm- f U in LL ELEVATION: DEPTH

GRASS SURFACE

BOULDERS DIRECTLY BENEATH GRASS SURFACE

PT
FILL, F4, BROWN, PEAT

3.5

FILL, F2, GRAY, SILTY SAND WITH GRAVEL, ABOUT 35%
GRAVEL AND 30% SILT, NONPLASTIC, GRAVEL

5 12 SUBROUNDED TO 3", MEDIUM SAND, WET, ORGANICS
PRESENT AS WOOD AND TWIGS, COBBLES TO 8" (-
10'/0), BOULDERS TO 12" (-5%n)

SM

w FILL, SAME
=10 _ 10.0

a

F4, BROWN, PEAT

PT

13.5

F4, LIGHT BROWN, SILT, ABOUT 5% SAND, LOW
ML PLASTICITY, FINE SAND, DAMP

15 BECOMING GRAY

NFS, GRAY, POORLY GRADED SAND, ABOUT 5% SILT, 18.0
, SP GRAY SILT INCLUSIONS_.._.._. - --- - -. _ ._. __ _ _ _ _ __ _ 16.e

GROUNDWATER ENCOUNTERED AT 16.5' WHILE
EXCAVATING

TEST PIT COMPLETED AT 16.8 FT ON 5-2-03

20

0

g CONTRACTOR: NEESER CONSTRUCTION CLIENT: NEESER CONSTRUCTION, IN(

^ EQUIPMENT: HITACHI 200LC EXCAVATOR PROJECT: LAKE OTIS AND PROVIDENi
KEY

^ q = Gnb Sample METHOD: EXCAVATOR LOGGED BY: MARIA E. KAMPSEN
O = SPT Sample

a m= Shelby Tube - pushed BORING COMPLETED: 5-2-03
Q m= 2.5' 1.0. Spoon Sample

340# weight, 30" (all W.O. D58449

TLO e^^wL LOG OF PIT FIGURE D-5 30
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TEST PIT 6-03m LL ^ v h OF > C m p
a ^ a

L m o a^ LOCATION: SEE TEST PIT LOCATION MAP
0 r t- f U ur a ELEVATION: DEPTH

...,. ^^ .., ,.,.-.....

FILL, Fl, BROWN, SILTY GRAVEL WITH SAND, ABOUT
35% SAND AND 20% SILT, NONPLASTIC, GRAVEL
SUBROUNDED TO 3", MEDIUM SAND, DAMP, COBBLES
TO 8" (-20%)

5 GM

FILL, F2, GRAY, BECOMING MORE GRAVELLY, ABOUT
25% SAND AND 25% SILT, ORGANICS PRESENT AS
TWIGS AND ROOTS TO 10%, COBBLES TO 6" (- 10%)

W _ . 9.5

_LL 10 F4, BROWN, PEAT

o PT

12.5
F4, BROWN, SILT, ABOUT 10% SAND, NO TO LOW

ML PLASTICITY, FINE SAND, DAMP, TRACES OF ORGANICS

GROUNDWATER ENCOUNTERED AT 13.8' WHILE 118gp
- 1 \ EXCAVATING ^ 14.0

15 , S2 (MOA F2), BROWN, POORLY GRADED SAND WITH
SILT AND GRAVEL, ABOUT 20% GRAVEL AND 10% SILT,
GRAVEL SUBROUNDED TO 1/2", MEDIUM SAND,
SATURATED

TEST PIT COMPLETED AT 14.0 FT ON 5-2-03

20

g CONTRACTOR: NEESER CONSTRUCTION CLIENT: NEESER CONSTRUCTION, INC.

EQUIPMENT: HITACHI 2001C EXCAVATOR PROJECT: LAKE OTIS AND PROVIDENC
KEY

q = Grab Sample METHOD: EXCAVATOR LOGGED BY: MARIA E. KAMPSEN
0 = SPT Sample

o m= Shelby Tube - pushed BORING COMPLETED: 5-2-03
m=2.5"LD.SpaonSample
340# weipht 30" fall W.O. D58449

TLO 2^!o I/V L LOG OF PIT FIGURE D-6 31
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m LL mF^ m TEST PIT 7-03
a m a

t E o o A LOCATION: SEE TEST PIT LOCATION MAP
0 ^ H f U tn ELEVATION: DEPTH

FILL, F4, BROWN, PEAT, WITH GRAVEL AND SAND
PT MIXED IN, GRAVEL SUBROUNDED TO 2", DAMP

-` GROUNDWATER SEEPS ENCOUNTERED AT 3.0' WHILE
EXCAVATING4

3.0

FILL, F2, GRAY, SILTY GRAVEL WITH SAND, ABOUT 35%
SAND AND 25% SILT, NONPLASTIC, GRAVEL
SUBROUNDED TO 3", MEDIUM SAND, SATURATED,

5 ORGANICS PRESENT AS ROOTS AND TWIGS TO 10%,
COBBLES TO 6" (- 10%)

GM

FILL, SAME

t w
10 100
x -

a F4, BROWN, PEAT

PT
J •^ ^,

13.5

PLAST IC ITY ,
15 ^ I I I I I ML FINE SAND,

SILT,
SA URATED, TRACES OF O RGANICS

16.2
F2, BROWN, POORLY GRADED SAND WITH SILT, ABOUT 16.5
10% SILT, MEDIUM SAND, SATURATED, GROUNDWATER
SEEPING IN AT BOTTOM OF PIT /

TEST PIT COMPLETED AT 16.5 FT ON 5-2-03

20

â̂

zlY
m̂ g CONTRACTOR: NEESER CONSTRUCTION CLIENT: NEESER CONSTRUCTION, INC.

^ EQUIPMENT: HITACHI 2001C EXCAVATOR PROJECT: LAKE OTIS AND PROVIDENC
^ KEY

q = Grab Sampie METHOD: EXCAVATOR LOGGED BY: MARIA E. KAMPSEN
O = SPT Sample
m=ShelbyTube - pushed BORING COMPLETED: 5-2-03

P m 25" I.D. Spoon Sample
$ 340k wel9ht, 30" tall W.O. D58449

AADOWL LOG OF PIT FIGURE D-7 3 Z
TLO 9 2 - 6 4 . 02 E E R s
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W. 0. D5911 I
Grid 1734
Report No. 4473

Mr. Bob O'Neill
Construction Manager
Venture Development Group
425 G St., Suite 201
Anchorage, Alaska 99501

Subject: Subsurface Exploration
Venture Medical Office Building, Anchorage, Alaska

Dear tvir. O'Neill:

The attached report presents the results of our subsurface exploration and recommendations for the
proposed Venture Medical Office Building project in Anchorage, Alaska. This report includes the logs
of three test borings, previous test pits, the results of laboratory tests, and recommendations regarding
foundations, earthwork, drainage, frost protection, and paved traffic areas.

If you have any questions regarding this report or its use, or if we may provide additional services,
please call.

Sincerely, Reviewed by:
DOWL Engineers DOWL Engineers

M'a E. Kamps^P.E. William P. Hamm, P.E.
Geotechnical Engineer Project Manager

Attachment: As stated
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SUNINIARY

The Venture Medical Office Building project includes the construction of a three-story

building at the southeast corner of 38'h Avenue and Lake Otis Parkway. Improvements such

as paved traffic areas, utilities, and landscaping are also included.

A field exploration to evaluate the proposed project area was conducted April 18 through

April 20, 2005. The exploration consisted of drilling three test borings in the vicinity of the

planned building footprint.

The soils within the project area are relatively consistent. Past earthwork operations have

resulted in an estimated 12 to 14 feet of fill placed over peat. The fill consists of interbedded

layers of peat, organics, sand, silt, clay, gravel, and some debris. Underlying the fill, peat,

which is indicative of the original ground surface, is generally about three feet thick. The

native mineral soils below the peat consist of sands with varying silt content, silts, and clays.

The proposed structure can be supported on spread footings founded on properly compacted

structural fill with an allowable soil bearing pressure of 4,000 pounds per square foot.

Sections 6.2, Foundation Options, provides general information regarding spread footings,

and Section 7.1, Foundations, offers recommendations regarding bearing capacity, minimum

footing sizes, and minimum footing depth.

Due to the depth of fill and peat, two methods of construction can be used for paved areas.

These methods include the removal of the peat and replacement with structural fill, or overlay

the peat and fill with structural fill. It is our understanding that the overlay method will be

used on this project. As a result, the pavement section is based on light traffic loads, as

addressed in Section 7.7, Paved Traffic Areas, and should consist of the following:

• a minimum of two inches of asphalt pavement, over
• a minimum of two inches of leveling course, over
• a minimum of 36 inches of structural fill, over
• a geotextile.

The recommendations contained within this report provide additional information regarding

site development and should be read in their entirety.
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1.0 INTRODUCTION

Venture Development Group plans to construct a three-story medical office building at the

southeast corner of 38`h Avenue and Lake Otis Parkway. This report presents the results of

our field exploration, laboratory soil testing program, and our recommendations regarding

site development in support of the proposed Venture Medical Office Building project.

1.1 Planned Development

The proposed Venture Medical Office Building project includes the following elements:

• a three-story, 40,000 to 50,000 gross square foot structure,

• paved parking areas, and

• utilities.

The finish floor elevation of the building will be elevation 143 feet. The building will not

have a basement or a crawl space.

This report documents observed subsurface geotechnical conditions at the site, and provides

analyses and interpretations of anticipated site conditions within the project area. It also

presents recommendations for design and construction of the project elements. This report

and subsequent recommendations are based on, and valid only for, the planned development

as it is currently understood. Any changes to the current design may impact the

recommendations contained herein and should be evaluated by the project geotechnical

engineer.

1.2 Purpose of Investigation

The purpose of this investigation was to determine subsurface soil and groundwater

conditions at the site in order to make design recommendations regarding foundations,

earthwork, drainage, frost protection, and paved traffic areas.
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1.3 Scope of Work

On March 17, 2005, DOWL subniitted a proposal to provide geotechnical engineering

services for the Venture Medical Office Building project. Written authorization to proceed

with the investigation was received on March 29, 2005, and in accordance with that proposal,

the exploration was performed.

Three test borings were drilled, sampled, and logged to varying depths of 40 to 50 feet in the

vicinity of the proposed building footprint. The approximate locations of the test borings are

shown on Figure A-1, Test Boring Location Map, Appendix A.
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Figure 1: Vicinity Map
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2.0 PHYSICAL SETTING

The proposed Venture Medical Office Building project is located in midtown Anchorage,

south of the University of Alaska Anchorage and west of Providence Hospital. The site is

bounded by:

• 38`h Avenue to the north,

• Lake Otis Parkway to the west,

• 40`h Avenue to the south, and

• commercial property to the east.

2.1 Regional Geology

Anchorage is situated within the Lower Matanuska Lowland, a part of the Cook Inlet lowland

physiographic sub-province that borders Cook Inlet. The present topography of the

Anchorage area is primarily the product of five major glacial advances that invaded the area,

as well as the effect of lacustrine (lake) and alluvial (river/creek) deposits consequent with or

subsequent to the advances. The surficial soils at this site below the fill and peat consist of

lacustrine and alluvial soils with dense glacial tills at depth.

2.2 Site Characterization

Site characterization under the 2000 International Building Code (IBC) is based on an

evaluation of the soils in the upper 100 feet of the soil profile. The site class ranges from

A to F, and is defined in Table 1615.1.1 of the tBC. In our opinion, the appropriate soil

profile type for this site is D.

2.3 Climate

Anchorage is located in a transitional climate zone. Weather patterns are influenced by the

Chugach Mountains and Cook Inlet. The climatological data presented below was taken

from a range of sources to include the Department of Commerce, Community, and Economic

Development Community Database, and the Environmental Atlas of Alaska.
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Mean Annual Precipitation 16 in

Mean Annual Snowfall 70 in

Mean Maximum Temperature July 65°F

Mean Maximum Temperature January 20°F

Mean Minimum Temperature July 50°F

Mean Minimum Temperature January 5°F

Average Summer Temperature Range 37°F - 65°F

Average Winter Temperature Range 5°F - 35°F

Anchorage Freezing Degree Days(°F-day) 2,250

Anchorage Thawing Degree Days (°F-day) 3,000

Anchorage Heating Degree Days(°F-day) 10,470

Average monthly temperatures and precipitation amounts for Anchorage and the vicinity, for

the period between 1971 and 2000 are shown in Table 1.

Table 1: Average Monthly Temperatures and Precipitation

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

Temperature
(aF) 14.9 18.7 25.7 35.8 46.6 54.4 58.4 56.3 48.4 34.6 21.2 16.3

Precipitation
(including
snowfall) 0.68 0.74 0.65 0.52 0.69 1.06 1.7 2.93 2.87 2.08 1.09 1.05

(in)

Construction season in Anchorage typically begins early in May and ends in early to mid-

October. Snowfall can occur as early as September and freezing temperatures generally

occur in late October. The ground often begins to freeze in November and can remain frozen

at depth into late May.
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3.0 SITE CONDITIONS

This section reports interpretations and opinions concerning the surface and subsurface soil

and groundwater conditions at the site. The site conditions described are valid for the data

collected within the scope of work. If additional data becomes available, some or all of the

interpretations and opinions expressed herein could change. Therefore, DOWL should be

notified immediately if the conditions found at the site are different from those encountered

during this investigation.

The soil descriptions contained herein and the classifications shown on the test boring logs

are the project geotechnical engineer's interpretation of the field logs, the visual soil

classification performed in the laboratory, and the results of the laboratory soil testing. The

largest particle size that can be recovered with standard drill hole samplers is often smaller

than the maximum particle size in a gravelly soil deposit. Therefore, the soil descriptions and

test results for gravelly soils tend to be biased toward the finer particle sizes. Refer to the Test

Boring Log - Descriptive Guide immediately following the test boring logs for more

information on sample sizes, sample quality, and the soil classification procedures.

3.1 Surface

The project site is relatively flat and has been previously cleared of trees, except for a

20-foot-wide buffer along Lake Otis Parkway. The site is partially covered in a secondary

growth of brush and slopes down to the south. Currently, the site is being used as a

contractor staging area during site development of the adjacent property to the east. Trailers,

equipment, and stockpiles of soil are present. At the northern end of the site, there is a poorly

drained area. A sewer main is located in the vicinity of the 381h Avenue right-of-way, extends

west to east about for 300 feet and diverges. The main runs northeast towards the University

of Alaska Anchorage with a smaller line extending southeast towards the future Renal Care

Facility.

On the west side of the site there is a five-foot drainage ditch that parallels Lake Otis

Parkway and drains towards the south. The southeast side of the site contains large stockpiles
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of fill, about 30 feet high, 50 feet wide, and extending to the south for a distance of about

70 feet.

3.2 Subsurface

For a more detailed presentation of the soil conditions encountered in each of the test borings,

refer to the test boring logs in Appendix B. For definitions of the frost classifications and soil

types discussed below, refer to the Test Boring Log-Descriptive Guide, which consists of six

pages following the boring logs. This will allow a better understanding of the information

presented.

The subsurface soils across the site are generally consistent. A typical profile for the area

would be as follows:

• twelve to fourteen feet of fill: peat, silts, silty sands and gravels, over

• about three feet of peat, over

• sands and gravels, over

• sandy silts and clays.

Fill. The near surface soils consist of fill. The fill is highly variable with peat, silts, clays,

silty sands, and silty gravels observed. Inorganic and organic debris is also present in

variable quantities. The fill is typically loose to medium dense and highly frost susceptible

(F3/F4). Moisture contents ranged from 2 to 28 percent.

Peat. Underlying the fill in Test Borings 2 and 3, peat was encountered. The peat is dark

brown in color, fibrous, and highly frost susceptible (F4).

Sands and Gravels. Below an average depth of 20 feet, sands (SP, SP-SM, SM) and poorly

graded gravels with silt and sand (GP-GM) were encountered and typically extended to

depths of 30 to 35 feet. These soils have low frost susceptibility (Fl/F2), are medium dense

to dense, and contain moisture contents between 12 and 27 percent.
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Silts and Clays. Silt with sand (ML) is present at the bottom of all three test borings with a

layer also present below the peat in Test Boring 1. The silt is very stiff to hard and highly

frost susceptible (F4). The moisture contents of the silts range from 13 to 25 percent.

Silty clay (CL-ML) was observed in Test Boring 2 from 36 to 44 feet and in Test Boring 3

from 29 to 38 feet. The clays are hard, highly frost susceptible (F4), with moisture contents

ranging from 18 to 24 percent.

3.3 Groundwater

Groundwater was encountered in all the test borings at various depths while drilling. After

drilling, a slotted PVC pipe was installed in each of the test borings and the water level

allowed to stabilize over a period of several days before being measured. Groundwater

elevations observed during drilling can differ from static water levels by many feet.

The measured water levels indicate the water level depth to be between 10.5 and 14 feet

below the existing ground surface. The recorded water level of six feet in Test Boring 3 is

most likely the result of surface runoff filling the hole. Based on our measurements, it is

likely that the water table will be located at about elevation 130 feet. The measured

groundwater levels are shown in the table below and shown as a note at the end of each

boring log. The elevations shown are estimated from a topographic map of the parcel.

The water level will tend to fluctuate two to three feet seasonally, especially during periods of

heavy precipitation and spring "breakup."
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3.4 Permafrost

No permafrost was encountered in any of the test borings nor is any known to exist in the

general vicinity of the site. In addition, no unusually cold soil temperatures were observed in

the samples. Therefore, we believe the risk of permafrost being present on this site is low.

The contractor should be aware that if any evidence of frozen soil is encountered in any of the

excavations, we should be notified immediately to evaluate the situation.
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4.0 FIELD EXPLORATION

J This section presents the technical data obtained from office research and the field

investigation. The methods and procedures used in obtaining the data are presented. The

data should be considered accurate only at the locations specified and only to the degree

implied by the methods used.

4.1 Research

Several subsurface investigations have been conducted in and around this property. These

investigations included both test borings and test pits completed as part of preliminary site

evaluations as well as test borings for the new Laurel Street Extension. For this project, the

test pits performed were particularly relevant. The approximate test pit locations from these

previous investigations are shown on Figure A-1, Appendix A, Test Boring Location Map.

Selected logs of these pits have been included in Appendix D, Supplemental Soils

Information. A discussion of the previous test pit investigation is outlined below.

In 2003, DOWL Engineers conducted a preliminary subsurface investigation of the parcel

from Providence Drive to East 40`h Avenue. Eighteen test pits were excavated, sampled, and

logged to determine soils and groundwater conditions. Nine of these test pits are relevant to

the current investigation. The logs have been included in Appendix D, Supplemental Soils

Information and their approximate locations are shown on Figure A-1.

4.2 Field Exploration

This section presents the technical data obtained from the field investigation. The methods

and procedures used in obtaining the data are presented. The data should be considered

accurate only at the locations specified and only to the degree implied by the methods used.

The test boring exploration was conducted from April 18 through April 20, 2005. Three test

borings were drilled, sampled, and logged to depths of 40 and 50 feet in the vicinity of the

proposed structure footprint.
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The test borings were located in the field by swing tying off existing landmarks using a

fiberglass tape. This method is only as accurate as implied. The approximate locations of the

test borings are shown on Figure A-l.

The test borings were drilled utilizing a Mobile CME-85 tmck mounted drill rig fitted with

continuous flight, hollow-stem auger. The rig is owned and operated by Denali Drilling, Inc.

The drilling was supervised and the samples logged by a geologist with our firm.

Disturbed samples were obtained at depths of two and one-half feet, five feet and then at five-

foot intervals thereafter using a split spoon sampler. Continuous sampling was performed in

the underlying sand layer. The results are an indication of the relative density or consistency

of the subsoil.

The SPT was performed in all of the test borings by driving a two-inch outside diameter,

split-spoon sampler a distance of 18 inches ahead of the auger with a 140-pound hammer

falling 30 inches in accordance with ASTM D1586. The standard penetration resistance (N)

value shown on the test boring logs indicates the number of blows required to drive the

sampler the last 12 inches. The N-values shown in the logs are raw data from the field and

have not been adjusted for sampling equipment type or overburden pressure.

As the soil samples were recovered, they were visually classified and sealed in plastic bags to

preserve the natural water content. The samples were then transported to DOWL's

laboratory, Alaska Testlab, in accordance with ASTM 4220, for further testing.

A Shelby tube sample was obtained from each of the two 40-foot test borings at alternating

depths. A Shelby tube is a thin-walled sampler designed to obtain undisturbed samples in

cohesive soils, such as clays, by pushing the sampler into the undisturbed soils. The Shelby

samples are typically returtted to the laboratory where they were extracted from the tubes, and

logged. Both of the Shelby tube samples performed in the field were not of sufficient quality

to be logged. The Shelby tube from Test Boring I contained fill and slough and was a poor

representation of the down-hole material. In Test Boring 3, the Shelby tube sample was

slightly cnished preventing the sample from being extracted in an undisturbed state. The
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sample recovered was visually classified, moisture contents were collected, and a plasticity

index test was performed.

Slotted PVC pipe was installed in each of the test borings and the depth to the groundwater

was measured after the water levels appeared to have stabilized.

No environmental testing or monitoring was conducted as a part of this investigation.
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5.0 LABORATORY TESTS

This section of the report presents the technical data obtained during the soil laboratory

testing in narrative, tabular, and graphic form. The methods and procedures used in obtaining

the data are described herein. The data should be considered accurate only to the degree

implied by the methods used.

An engineering technician visually classified each sample recovered and the natural water

content was measured. Index tests were performed on selected samples and consisted of

grain size analyses and plasticity index tests.

Soil samples will be stored until September 1, 2005, after which time they will be discarded

unless other arrangements are made.

5.1 Visual Classification

In the laboratory, an engineering technician visually classified each soil sample obtained from

the field exploration. The visual classification procedure consists of:

• identifying the color of the soil,

• estimating the percentages of gravel, sand, and rninus No. 200 particle sizes,

• estimating the maximum particle size,

• estimating the size range of the sand particles,

• identifying the shape of the particles,

• estimating the dry strength of the soil when a water content test is performed,

• estimating the plasticity description of the soil and plasticity index,

• comparing the natural water content in respect to the Atterberg limits, and

• identifying the Unified Soil Classification System group.

5.2 Moisture Content

The natural water content of each sample was determined in accordance with ASTM D2216,

Standard Test Method for Laboratory Determination of Water (Moisture) Content of Soil and

Rock. The water contents are reported on the graphic test boring logs, Appendix B.
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5.3 Particle Size Distribution Tests

Four particle-size distribution tests were performed on selected soil samples in accordance

with ASTM D422. These tests consisted of mechanical sieving, the results of which are

presented graphically as Appendix C.

5.4 Plasticity Index Tests

Three plasticity index tests were performed in accordance with ASTM D4318, Standard Test

Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils. The liquid limit, plastic

limit, and plasticity index numbers obtained from the test are plotted and used to classify the

cohesive soil as silts or clays. In addition, the limits are used to estimate strength and

settlement characteristics of these soils.

The liquid limit is the water content (in percent) of a soil passing the boundary between the

liquid and plastic states. The higher the liquid limit, the more viscous the soil behaves. If the

liquid limit is higher than the in situ moisture of the soil, the soil will be difficult to work

with, and will not be able to be compacted.

The plastic limit is the water content, in percent, of a soil at the boundary between the non-

plastic and plastic state. A low plastic linut may indicate that the soils behave more like silt

rather than clay.

The difference between the liquid and plastic limits is the plasticity index, or the range of

water contents where a soil will behave plastically. The results of the plasticity index tests

are presented in Table 3.
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^ 6.0 ENGINEERING ANALYSIS

This section of the report includes interpretations and opinions concerning the interaction of

the planned development with the surface and subsurface conditions detected by the field

exploration and laboratory tests. It reflects an evaluation of the data collected during the field

exploration and soil laboratory tests, and an understanding of the planned development. The

analysis is valid for the data collected within the scope of work. The collection of additional

data, or a change in the development plans, could provide information, which would alter

some or all the interpretations and opinions expressed herein.

i 6.1 Site Stability

Anchorage is divided into Seismically Induced Ground Failure Susceptibility zones as shown

in the Municipality of Anchorage publication Anchorage Coastal Resoarce Atlas, Volame 1,

published December 1980. The zones vary from Zone 1, Lowest Ground Failure

Susceptibility to Zone 5, Very High Ground Failure Susceptibility. The Venture Medical

Office Building project is situated within both Zones 2 and 3, Moderately Low to Moderate

Ground Failure Susceptibility.

A stability evaluation for the subject property has been performed in accordance with Section

1802.2.7 of Chapter 18 of the IBC which requires an analysis that includes the potential for

ground failure due to earthquake induced slope instability, loss of bearing capacity,

liquefaction, and lateral spreading on and about the site.

6.1.1 Slooe Instability

This site is located in a topographically flat area; therefore slope instability is not possible.

6.1.2 Loss of Bearing Capacitv

I
f On this site below the fill and peat, the near surface mineral soils consist of silts and silty

sands that become hard and dense with depth. Based on the soils and blow counts, if a large-

scale magnitude earthquake were to affect the site, loss of bearing at this site is not likely to

occur.

iTLO 92-64.02 Pagel5 55



"3 ^3

Subsurface Exploration Veniuie Medical Office Building
June 2005 Anchorage , Alaska

6.1.3 Land Spreading

The geotechnical study of the area indicates sands and gravels exist below the site and overlie

silts and very dense glacial tills. The sands and gravels are not sensitive to disturbance and it

is unlikely that area-wide ground stretching would occur.

6.1.4 Liquefaction

Liquefaction is the partial or total loss of strength of soils that can occur during strong

earthquake shaking of significant duration. Earthquake-induced liquefaction generally occurs

only under particular conditions, including high groundwater table, strong earthquake ground

shaking of long duration, and loose uniform sands. Typically, liquefaction occurs where the

groundwater table is shallow (5 to 10 feet deep) and generally only at depths less than about

50 feet. On this site, the blow counts obtained in the sands present below the fill indicates

that liquefaction is unlikely to occur.

6.2 Foundation Options

For this project, both spread footings and driven piles are suitable for support of the planned

building. It is our understanding that spread footings is the preferred option. Therefore

driven pipe piles have not been included within this report. Should they be reconsidered, we

should be notified to provide recommendations.

Spread footings should not be constructed over frozen soils and construction is typically

limited to the sununer and early fall months. For the medical office building and beneath the

building footprint, the peat, organic silt, and unsuitable soils would be completely removed

and replaced with structural fill brought up to planned grade. The excavated soils would

likely not be suitable for support of the structure. It should be assumed that dewatering will

be required. The spread footing option does have a high initial earthwork cost but the best

long-term performance.

If spread footings are properly constructed, founded on the soils recommended herein, fill and

unsuitable soils removed where specified, and designed for the recommended allowable soil
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bearing pressure, the total and differential settlements should not exceed one inch and three-

fourths inch, respectively.

Cold footings must be founded a greater depth below grade than the heated footings to

control movements due to frost action.

Sidewalks/Driveways/Parking Areas. These areas can be constructed by either completely

removing the unsuitable soils or overlaying the peat with gravel. If the overlay method is

used, paving and placement of concrete or asphalt should be delayed as long as possible to

allow some of the settlement to occur.

If the existing peat is only removed within the building footprint and not below sidewalks,

patio areas, driveways and parking lots, careful attention should be paid to where the two

methods (overlay versus complete removal) merge. Differential settlement below

sidewalks/paved areas could result in cracking of the concrete and/or asphalt (Figure 2).
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Figure 2: Settlement Due to Site Improvements

i 6.3 Earthwork

Excavation: The general concept for the development of this site is to support all footings

and the building slab on properly compacted structural fill. All peat, existing organic silt,

silt, or disturbed soils encountered beneath the building footprint are not suitable for support

of the structure. The soils must be removed and replaced with controlled, stnictural fill.

ITLO 92-64 . 02 Page 17 57



hw,

Subsurface Exploration Venture Medical Office Building
June 2005 Anchorage, Alaska

Other material may be suitable for reuse. The use of other material is an economic decision

between the owner and contractor that does assume some risk. Other material may be

approved for use below the building footprint in deeper excavations if it meets the

requirements as outlined in Section 7.0, Engineering Recommendations. Fill material that

does not meet the requirements for reuse may be incorporated into landscaped areas.

Sensitive Soils: The silts and clays present below the fill and peat are sensitive to

disturbance by construction equipment, particularly when wet or saturated. In addition, the

silty fill material in planned parking areas are also sensitive to disturbance. If silty soils are

pumped or rutted during construction, they become weak and highly compressible, and

therefore, not suitable for support of structural fill, footings, or slabs. Due to the high water

content of these silty soils, it can be very difficult if not impossible to recompact once

disturbed, and therefore, the disturbed soils generally must be over-excavated and replaced

with compacted structural fill.

Running Sands: Clean sands can present difficulties when excavating below the water

table. The sands may be stable when confined by surrounding soils, but seepage forces can

create a "quick" condition and wash the sands into the excavation, resulting in slumping and

caving of the sides. This phenomenon is locally referred to as a running sand or heaving

sand condition, and can greatly increase the size of an excavation. Construction of the

underground utilities for this facility may encounter this condition during trenching

operations.

The condition can be controlled by drawing the elevation of the water table down to below

the bottom of the planned excavation, and with an appropriate dewatering system prior to

excavation, maintain the dewatering until the backfill is above the level of the water table.

Cut Slopes: Temporary cut slopes and utility trenches in both granular and fine-grained soils

have been known to stand temporarily at very steep angles; however, they also have been
-1

known to fail suddenly, without warning, claiming lives. It is the responsibility of the

contractor to determine appropriate temporary cut slopes or shoring for excavations and

trenches for the site soils, and surface loading conditions. As a minimum, the contractor
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should be in full compliance with all federal, state, and local safety requirements for

trenching and shoring.

Permanent cut slopes should be no steeper than 2:1 (horizontal:vertical) and should be

protected from surface erosion as soon as possible after cutting. Permanent erosion

protection may be achieved with healthy landscaping such as topsoil and grass. Temporary

protection with plastic sheets may be required if heavy rains occur before the plants become

established.

6.4 Dewatering and Drainage

Another consideration in selecting the appropriate foundation system is the requirement for

dewatering. Depending on the final grading plan, the Contractor's approach to the work, and

the weather at the time of construction, it will likely be necessary to dewater excavations. It

is essentially impossible to effectively place and compact structural fill if there is standing

water in an excavation. Therefore, it is important that any water be removed from

excavations until they are properly backfilled. Unless properly dewatered, excavating below

the water table in the sandy soils may result in "running sands."

Surface drainage should be designed to carry precipitation and snowmelt rapidly away from

the building, especially in the areas adjacent to subgrade portions of the building.

6.5 Seasonal Frost Protection

Frost action in seasonally frozen ground can subject foundations and structures to large uplift

forces and destructive movements. Furthermore, freezing and thawing of structural fill can

reduce its density to less than the minimum required for adequate support of structural loads.

Because seasonal frost can be expected to penetrate as deep as eight feet or more at this site

during a cold winter, frost protection is a signifcant consideration in the design and

construction of this facility.

It is important to realize that the soil frost classification is only an indication of the potential

for the growth of ice lenses in the soil and the stability during thaw. It has no relationship to
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the rate of freezing or thaw penetration. Even non-frost susceptible (NFS) soils can expand

when frozen, if moisture is present, and can exert significant frost heave and jacking forces.

A saturated, clean soil will expand in volume about two to four percent upon freezing. Silty

soils will expand significantly more upon freezing and also have the potential for ice lens

formation.

Typical methods of contending with seasonal frost problems include keeping the bearing

soils thawed by heating, insulating, and/or using an appropriate depth of bury; designing the

structure to resist frost heaving or jacking forces; andlor designing the structure to

accommodate the anticipated frost heave. Based on our understanding of the site soils and

the planned development, one appropriate frost protection scheme is presented in the

Recommendations section of the report. Other frost protection schemes may be appropriate

for this project.

Paved Areas. Paved areas often experience differential frost heave due to variations in the

subsoil and the availability of water for forming ice lenses. This phenomenon can be

particularly pronounced at backfilled utility trenches. ff the trench backfill is less frost

susceptible than the surrounding undisturbed soil, the trench area will tend to heave less and

create a depression. Conversely, if the trench backfill is more frost susceptible than the

surrounding undisturbed soil, then the trench area will tend to heave more and create a hump

in the pavement. Differential heave of six inches or more at the trench section can occur

when there is a wide difference in frost susceptibility between the trench backfill and the

surrounding soils and a shallow groundwater table.

Trench Sections. The problem of differential frost heave across trench sections is not

impacted significantly by the thickness of the NFS pavement subbase. However, one method

of limiting the amount of differential frost heave is to install a layer of insulation within the

pavement section, thereby reducing the depth of the frost penetration and the total amount of

frost heave. This generally has not been an economically feasible approach. The typical

approach taken by local owners has been to specify NFS trench backfill and then to accept

the differential heave, treating it as an annual maintenance problem.
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6.6 Earth Pressures

For any structures where subgrade walls are planned, lateral earth pressures may be relied

upon to resist lateral loads against the building. The magnitude of lateral earth pressure is a

function of the type and density of the soil adjacent to the subgrade wall or footing; the height

of the groundwater table adjacent to the structure; and the allowable movement of the

structure with respect to the backfill. Design values for the classic "active, ""at rest, " and

"pass•ive" earth pressure conditions are presented in the Recommendations section of this

report.

It is important that the project's structural engineer and architect realize that there must be

movement to develop the full active or passive earth pressure states. The sketch below shows

the general relationship between the earth pressure coefficients and wall movement.
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Effect of Deformation or Tilt on the
Magnitude of Earth Pressure

Drainage must be provided behind all retaining walls - especially those that are also exterior

building walls. Subgrade building walls should be waterproofed above interior floor grades.

6.7 Paved Traffic Areas

The recommendations for the design of the traffic section (asphaltic concrete, base course,

and subbase) are predicated on the methods that consider the seasonal frost conditions. The

recommended design methods were developed by the U.S. Army Corps of Engineers

(USACE) for military roads and airfields. USACE's procedures have been modified by

various state and local agencies for design of public use streets and roads. In general, the
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USACE and the other agencies have established a performance and maintenance criteria for

pavements that is acceptable to their applications and reflected in their design methods.

Some owners elect to use thinner traffic sections than computed by the methods

recommended herein to reduce initial construction costs. However, it should be noted that by

reducing the thickness of the traffic section, the level of performance will decrease and the

maintenance costs will increase. The best guide to the level of performance and the

anticipated maintenance costs is the experience of the pavement design engineer in the

project region.

On this site, paved traffic areas could be constructed by either removing all unsuitable soils

and replacing with structural fill, or by overlaying the existing peat and fill with structural

fill. The preferred method should include consideration of earthwork costs and long-term

maintenance costs. The overlay method has a low initial earthwork cost, but potentially high

long-term maintenance costs, while the remove and replace method has a high initial

construction cost, but reduced maintenance costs. The choice of which approach to use

should be based on the owner's construction and maintenance budgets, and on the expected

and/or required performance criteria of the owner. A discussion of the potential methods

follows:

Removal and Replacement: For an earthwork solution consisting of removal and

replacement, all existing fill and peat (an estimated 16 feet) would be completely removed

from the traffic areas and driveways, and be replaced with properly compacted structural fill.

This approach will result in the best performing traffic section and minimal long-term

maintenance costs, although given the depth of peat, this is not an economically viable

solution.

Overlay: Asphaltic concrete paving may be constructed on a gravel section overlying the fill

and peat if the settlement and resulting maintenance costs offset by reduced construction

costs are acceptable to the owner. With this approach, a separation geotextile is placed on the

existing fill and a minimum of three feet of structural fill subbase is placed over the existing

soil/geotextile and compacted to the required density in lifts. The site grades will likely
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remain close to existing grades, so it should be noted that some of the existing fill will likely

require removal in order to achieve the required thickness of subbase.

If a combination of methods is utilized, careful attention should be paid to where the two

methods meet in order to reduce the potential for pavement cracks. For this project, fill

should be placed early during the construction sequence and paving should be one of the last

items completed. This will allow as much settlement as possible to occur before the

pavement is placed.
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7.0 ENGINEERING RECOMMENDATIONS

These recommendations are based on professional judgment and experience and the data

collected during the site exploration and soil laboratory tests. These recommendations

generally are not the only design options available, and in some cases, there may be several

acceptable altetnatives. These recommendations are not intended to represent the only way,

but rather to indicate one appropriate option based on the information available at the time of

the writing of this report.

7.1 Foundations

Spread footings founded on the native soils or on properly compacted structural fill and

designed for a maximum allowable soil bearing pressure of 4,000 pounds per square foot may

be used to support the building. The allowable soil-bearing pressure may be increased by

one-third for wind and seismic forces. The minimum width of continuous footings should be

16 inches and the minimum width of isolated footings should be 18 inches.

Perimeter footings for the heated structure should be founded at least 42 inches below the

adjacent exterior grade. Additionally, all interior footings of the heated structure should be

founded at least 24 inches below the lowest adjacent grade unless constrained by the floor

slab.

These recommendations are predicated on the assumption that the building will be

continually heated during the life of the structure. If cold, unheated footings are to be used,

or if the building at slab elevation is not to be heated, the footing should be founded at a

minimum depth of five feet. Any footings extending more than five feet outside the heated

building line should be considered cold footings.

7.2 Earthwork

Excavation: All fill, peat, organic silt, and any frozen soils must be removed from beneath

the building footprint. Any soft areas or pumping soils should be overexcavated and the

excavated soils replaced with structural fill. Any removed material probably cannot be
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reused as structural fill, although it could be wasted on site for landscape features. A

separation geotextile is required between the native soils and the structural fill.

Any excavations should be done utilizing a backhoe with a smooth-bladed bucket from

outside the excavation to minimize disturbance of the subgrade soils. Soils that are

disturbed, pumped, or rutted by construction activity should be re-densified, if possible, or

, completely removed and replaced with structural fill.

Geotextiles: A separation geotextile should be used to permanently separate the structural

fill from soft, silty soils. For this project, a geotextile should be used within both the building

footprint and the parking area.

Frozen Soils: Do not place fill, construct foundations, slab-on-grade, or asphalt pavement

over frozen soils. Do not fill or backfill with frozen soils.

Permanent Cut and Fill Slopes: Permanent cut and fill slopes in mineral soils above the

groundwater table should not be steeper than 2: 1. Erosion protection in the form of a surface

layer of coarse gravel or vegetation should be placed. Fill slopes should first be constructed

to slightly beyond the fill limits, and then trimmed back to the final permanent design slope.

Structural Fill: Structural fill is defined as load-bearing fill placed under footings, slab-on-

grade, roads, driveways, and parking areas. All structural fill should consist of NFS, or

possibly frost susceptible (PFS) gravel meeting the following gradation requirements for the

minus three-inch fraction:

* Shall not be greater than 20% of that fraction passin,g the #4 sieve.

1
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The upper six inches of structural fill below spread footings, slabs, and pavements should not

contain particles larger than two inches to facilitate fine grading.

Below the building pad, other fill material may be used if it does not contain organics, debris,

more than 20 percent sit, and is able to be properly compacted to the density and lift

thicknesses outlined in the Fill Placement section.

Other NFS or PFS fill material, which does not meet this gradation requirement, may be

acceptable for use. However, the gradation of such material should be evaluated by the

project geotechnical engineer to assess its suitability as fill material prior to its use.

Utility Trench Fill: All organic soils should be removed and replaced with structural fill

below buried pipe systems that carry fluids either under pressure or by gravity.

Utilities should be founded on bedding material or structural fill that does not contain

particles over one inch in diameter. Do not place utilities on peat or loose fill. A suitable

granular bedding material should be placed and compacted to a depth of at least six inches

below all utility lines. This bedding material should extend six inches above the top of pipe

and should be compacted to 95 percent of the maximum index density determined in

accordance with ASTM D4253.

The trench should then be backfilled according to the method of construction in the area;

remove and replace or overlay. If the area is constructed with all of the peat removed and

replaced with structural fill, the utility trench should also be backfilled with structural fill.

If the surrounding area is constructed as an overlay over the existing peat and fill, the utility

trench could be backfilled with the same materials to the bottom of the pavement section, a

separation geotextile placed and then overlain with structural fill sufficient to match the

surrounding area. Utility services to the building should be located below ridgelines rather

than flow lines so that positive drainage is maintained as the surrounding fill settles through

the years (Figure 3). Parking lot light pole bases should be supported on short piles and

extended at least five feet into the mineral soil below the peat if an overlay system is used in

the paved areas.
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Backfill should be compacted in lifts not exceeding one foot in thickness to 95 percent of the

maximum index density determined in accordance with ASTM D4253.
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Figure 3: Service Mains

Fill Limits: Structural fill should extend laterally from the edge of footings, slabs, and

pavements one-foot for each foot of fill beneath the footing, slab or pavement.

Fill Placement: Structural fill should be placed and compacted in lifts not exceeding

12-inches in loose thickness if a large vibratory compactor is used, or not exceeding six

inches in loose thickness if a hand-operated compactor is used. Each lift of structural fill

should be compacted throughout its entire depth to a density of at least 95 percent of the

maximum index density determined in accordance with ASTM D4253. All excavations

should be completely dewatered before placement of structural fill.

Fill Testing: Frequent, in-place density tests should be performed in each lift of fill to verify

that the fill has been properly compacted prior to placing subsequent lifts. The number of

tests performed in each lift should be comniensurate with the size of the area worked by the

contractor, the variability of the soil types used as fill, and the amount of time an inspector

spends on site observing the work.

7.3 Shoring

We understand that the north end of the building footprint is close to a sewer main and the

excavation will likely reach a depth of 15 feet or more. It is important that during excavation
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of the fill material, that the sewer line and any other features be protected. Shoring may be

required.

7.4 Dewatering and Drainage

Final grades and temporary construction grades should be constructed and maintained to

rapidly drain surface runoff away from the area. Based on the measured depth of the

groundwater table and the planned construction, construction dewatering will likely be

necessary. It is the contractor's responsibility to determine the appropriate dewatering

techniques for the construction methods he chooses and for the soil and water conditions

encountered.

The exterior grade at all at-grade entrances should be depressed at least one inch below the

finished floor where allowed by code. Footing drains are not required for this project.

7.5 Frost Protection

The floor must remain uninsulated to allow heat to escape into the foundation soils. We also

recommend installing a two-inch thick layer of non-water absorbing, closed-cell, extruded

polystyrene insulation on the outboard face of exterior footings to direct heat flow down and

through the soils beneath the building. Where the foundation wall extends above the exterior

finish grade, that portion of the insulation may be placed on the inboard face of the wall and

lapped at least 12 inches beyond the exterior insulation. This approach to foundation

insulation serves two purposes:

1) to provide a frost bond break to prevent uplift forces on the side of the

foundation walls, and

2) to allow building heat to flow downward below footings and keep the bearing

soils thawed.

Other insulation schemes may be effective and acceptable. This is just one example of an

appropriate method.
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The foundation design recommendations presented herein are predicated on the foundation

soils in the heated portion of the building remaining thawed throughout the construction

period and over the life of the structure. The recommendations above accomplish this with

heat from the building's permanent heating system. If the building is not enclosed and its

permanent heating system is not operative prior to the advent of freezing weather, other

methods should be employed to prevent freezing of the foundation soils and the structural fill

within the building area. The effectiveness of any construction frost protection scheme

should be monitored closely. Further recommendations for constniction frost protection and

monitoring can be provided upon request.

7.6 Earth Retaining Structures

All soil retaining structures and subgrade walls should be designed to withstand the lateral

pressures imposed by the backfill soils, groundwater, and any surcharge or point loads behind

the wall.

Level Backfill. The walls with level, sand/gravel backfill should be designed for the

following equivalent fluid soil pressures:

Active Case: Cantilevered Walls

40 pcf - above the groundwater table
82.4 pcf - below the groundwater table

(0,002 H minimum wall deflection away from the backfill,
where H - the height of the soil above the base of the wall)

At Rest Case: Walls Restrained from Movement at the Top

60 pcf - above the groundwater table
92.4 pcf - below the groundwater table

(no wall deflection)

Passive Case: Walls Moving into the Soil

300 pcf - above the groundwater table
150 pcf - below the groundwater table

(.01 H minimum wall deflection toward the backfill)

Coefficient of Friction between concrete spread footings and stnictural fill = 0.6
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Note: Drainage should always be provided behind retaining structures. A typical
drainage system would consist of clean, free-draining gravel (protected by a
geotextile) draining to a perforated subdrain and/or weep holes. The drainage
system should be designed by a qualified engineer and reviewed by the project
geotechnical engineer. If drainage is not provided, then the maximum possible
hydrostatic pressure against the wall should be included in the structural design
of the wall.

Seismic Earth Pressures. We recommend using the Mononobe-Okabe approach for to

determine the additional earth pressures due to earthquakes. For the assumed unit weight of

the retained earth at this project (130 pcf) and the design peak horizontal ground acceleration

(0.3g), the additional horizontal force exerted on retaining walls due to earthquakes can be

determined from

A(Pe)s = 12.4H2 (lb/ft)

The additional seismic force can be assumed to act at a distance of 0.6H above the base of the

wall.

7.7 Paved Traffic Areas

Pavement design in Southcentral Alaska is based principally on frozen ground conditions

rather than on conventional subgrade strength. If conventional design methods used in more

temperate climates are applied here, the pavement subgrade will not support traffic during

period of thaw (spring "breakup"). Therefore, pavement design should be based on methods

developed by USACE and published in the Department of the Army and Air Force

Publication TM 5-822-5. These methods account for subgrade strength reduction during

thawing, or linlit the depth of frost penetration into the subgrade. Limiting the depth of frost

} penetration into frost susceptible subgrade soils produces the best performing traffic section

by providing strength during thaw, and by eliminating differential frost heave. However,

normal practice for parking area construction is to use the Reduced Subgrade Strength (RSS)

method of design, and allot the construction cost savings to annual maintenance expense.

I Well-maintained, paved areas designed and constructed to RSS criteria have performed well

in the area for many years. However, it is imperative that cracks that form during winter

freezing be filled each spring to maintain the integrity of the pavement section and subgrade.

Furthermore, some amount of differential frost heave should be anticipated each winter.
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Given the depth of fill across the site, overlaying the existing fill and peat with structural fill

is the most economical method and it is our understanding that this will be the preferred

method of constructing the parking and access areas.

Light Traffic Loads. Based on the anticipated traffic loads of primarily passenger vehicles

and the variation in frost classification of the native and fill soils, we recommend the

following minimum pavement section for the parking and driveway areas:

• two inches of asphalt pavement, over

• two inches of leveling course (D1), over

• three feet of structural fill, over

• a geotextile, over

• structural fill or other approved fill as needed in deeper excavations.

Heavy Traffic Areas. In areas where heavy truck traffic will be present and in truck

loading/offloading areas, the thickness of the asphalt pavement and leveling course should be

increased to three inches and four inches, respectively.

Concrete. Portland Cement Concrete (PCC) pavement generally is not used in Alaska

because of its rigidity and inability to "flex" over minor frost heaving without cracking under

traffic loads. However, small isolated areas can be paved with PCC. As a minimum, the

PCC should be six inches thick, and have ample crack-control reinforcement and

expansion/control joints. PCC pavement should also be constructed over a four-inch leveling

course after removal of all fill and organics and replacement with properly constnicted

structural fill.

All areas constructed as an overlay should delay paving or placing concrete as long as

possible to allow for some of the settlement to occur.

7.8 Observation

It is important to the performance of the planned medical office building that any organic

soils are removed where specified, and that structural fill consists of proper materials and are
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adequately compacted. All excavation and backfill should be observed by qualified

inspection/testing personnel under the supervision of the geotechnical engineer. Several in-

place density tests should be performed in each lift of the structural fill to verify that

minimum fill densities are being attained.

The inspection/testing personnel should be employed by the owner or owner's representative,

not by the contractor, to avoid any inherent conflict of interest and to better ensure that the

required level of quality assurance is achieved.

TLO 92-64.02 72
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APPENDIX B

TEST BORING LOGS AND DESCRIPTIVE GUIDE
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m u, a° TEST BORING Ir :s' ^c m m

m o o °̂ a a LOCATION: SEE TEST BORING LOCATION MAP
O 0 r 20 m af a ELEVATION: -142.5 DEPTH

GM GRAVELSURFACE

FILL, F2, BROWN, SILTY GRAVEL WlTH SAND, 10
ABOUT 20% SAND AND 30% SILT, LOW
PLASTICITY, GRAVEL SUBROUNDED TO 3",

PT MEDIUM SAND, DAMP
132 11

FILL, F4, BROWN, PEAT, FROZEN

MA 93 FILL, Fl, GRAY, SILTY GRAVEL WITH SAND, 6.011 3
ABOUT 40% SAND AND 18% SILT, NONPLASTIC,

GM GRAVEL SUBROUNDED TO 1.5", MEDIUM SAND,
DAMP, VERY LOOSE

_ -------------------------. 9.0

10 SAMPLER SANK 6" UNDER WEIGHT OF RODS

ML FILL, F4, GRAY, SILT WITH SAND, ABOUT 20%
28 4 SAND, LOW PLASTICITY, FINE SAND, DAMP,

SOFT, ORGANICS PRESENT TO 20"/e BY VOLUME,
(WOOD)
- - - - - - - - - --- 14.0

15
PT F4, BROWN, PEAT, FIRM

.^s

LL z58 6 F4, GRAY, SILT WITH SAND, ABOUT 20% SAND, 16.5
LOW PLASTICITY, FINE SAND, DAMP, FIRM,

F ORGANICS PRESENT TO 5% BY VOLUME,
fl ML (ROOTS)

° 20 SAME, HEAVE PRESENT IN SAMPLER. NO SAMPLE
V RECOVERED

GROUNDWATER ENCOUNTERED AT 21' WHILE17 21.5^ DRILLING

PFS, GRAY, POORLY GRADED SAND WITH
GRAVEL, ABOUT 23% GRAVEL AND 4% SILT,
GRAVEL SUBROUNDED TO 1", MEDIUM SAND,

25 SATURATED, VERY DENSE, SAMPLER FULL OF
SP HEAVE-BLOW COUNTS DO NOT REFLECT

Ma. 16 60 St''1 MATERIAL DENSITY

SAME, SAMPLER FULL OF HEAVE-BLOW COUNTS
DO NOT REFLECT MATERIAL DENSITY

12 62

SAME

30 16 79 F4, GRAY, SANDY SILT, ABOUT 10% GRAVEL AND 30.2
15 25% SAND, LOW PLASTICITY, GRAVEL

ML SUBROUNDED TO 1", FINE SAND, SATURATED,
HARD

- - 34.0
ML

35

(continued on next page)

Y

g CONTRACTOR: DENALI DRILLING, INC. CLIENT: VENTURE DEVELOPMENT
0 °^ KEY EQUIPMENT: CME-85 PROJECT: VENTURE MOB

MA = Mechanical Analysis OPERATOR: JAMES (BUCK) VOELLERq = Grab Sample LOGGED BY: JOHN A. REGO JR-
O=SPTSample

o m= Shelby Tube - pushed METHOD: HOLLOW-STEM AUGER BORING COMPLETED: 4-18-05
F m= 2.5' I.D. Spoon Sample

340# weipht, 30' fall W.O. D59111

^ ^OWL LOG OF BORING FIGURE B-1 77
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m LL^^ LL m o TEST BORING 1 (Continued)
a ^ n

i E o E o LOCATION: SEE TEST BORING LOCATION MAP
(5 t0- 20 m U) LL ELEVATION: -142.5 DEPTH

35 F4, GRAY, SILT WITH SAND, ABOUT 5% GRAVEL
AND 15% SAND, LOW PLASTICITY, GRAVEL

13 28 SUBROUNDED TO 3/8", FINE SAND, SATURATED,
VERY STIFF

ML

40 SAME

20 31 ---_.._.._..__..___..___..___.._ __.._ _ _..__ 41.5

TEST BORING COMPLETED AT 41.5 FT ON 4-18-05

PVC STANDPIPE INSTALLED
45

GROUNDWATER MEASURED AT 10.5' ON 04-25-05

50

w
w
a

a

im 55

60

I 65

70

0̂

m CONTRACTOR: DENALI DRILLING, INC. CLIENT: VENTURE DEVELOPMENT

u KEY EQUIPMENT: CME-85 PROJECT: VENTURE MOB
MA = Mechanical Analysis
q = Grab Sample OPERATOR: JAMES (BUCK) VOELLER LOGGED BY: JOHN A. REGO JR.
O= SPT Sample METHOD: HOLLOW-STEM AUGERo m=ShelbyTube-pushed BORING COMPLETED: 4-18-05

- m= 2.5'1.D. Spoon Sample
340# weight. 30- (all W.O. D59111

K eAA^/^^
TLO 92-64 . 02 YV L LOG OF BORING FIGURE B-1 78
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i ^
i

" ' ° ° TEST BORING 2F LL ^^ LL m O

^ n y^ ^ a G$ E p o ° Eq o LOCATION: SEE TEST 80RING LOCATION MAP
D O ^ f U m m a ^ ELEVATION: -142.5 ^ DEPTH

I I ^ ^?` PT ^ GRAVEL OBS RVED AT END OFISAMPLER

( 72 0 y ,^ ^

I 5 ,^,, FILL, SAME

88 FILL, F2, GRAY, POORLY GRADED SAND WITH 8.0
1 10 9 SM SILT, ABOUT 10"/a SILT, FINE SAND, DAMP, LOOSE

I 80

FILL, F3, GRAY, SILTY SAND, ABOUT 10"/e GRAVEL
10 SM AND 40"/e SILT, LOW PLASTICITY, GRAVEL

SUBANGULAR TO 1", MEDIUM SAND, DAMP, VERY
LOOSE

18 - F4, BROWN, PEAT, SOFT 12"0
I 298 4 ^, ,^ ^

PT
- SAME, GROUNDWATER ENCOUNTERED AT 15'

^ 15 " " V WHILE DRILLING

123 F2, GRAY, SILTY SAND, ABOUT 25"/e SILT, 15.5
t w 16 11 MEDIUM SAND, SATURATED, MEDIUM DENSE
^i SM

^
a
W F2, GRAY, POORLY GRADED SATJD WITH SILT, ^ t9"0^ 0

20 Sp ABOUT 10%. SILT, MEDIUM SAND, SATURATED,
Snn VERY DENSE, SAMPLER FULL OF HEAVE-BLOW

^ COUNTS DO NOT REFLECT MATERIAL DENSITY

20 53 PFS, GRAY, POORLY GRADED SAND, ABOUT 6"/u 22.0
MA 18 30 GRAVEL AND 4"/o SILT, GRAVEL SUBROUNDED TO

1", MEDIUM SAND, SATURATED, MEDIUM DENSE
SP

25 17 27 SAME
BECOMING MORE GRAVELLY, ABOUT 10"/e

7 5oia GRAVEL AND 5% SILT, GRAVEL SUBROUNDED TO 2s.e
^ 1.5" VERY DENSE (BOUNCING ON COBBLE) ^

^ NFS, GRAY, POORLY GRADED SAND WITH
30 17 85 GRAVEL, ABOUT 15"k GRAVEL AND 5'/e SILT,

SP GRAVEL SUBROUNDED TO 2", VERY DENSE

7 et BECOMING MORE GRAVELLY, ABOUT 40%
^ GRAVEL AND 5"/o SILT, VERY DENSE, SAMPLER

FULL OF HEAVE-BLOW COUNTS DO NOT REFLECT
MATERIAL DENSITY

^ ^ 35

(con6'nued on next page)

Y
2

^ g KEV CONTRACTOR: DENALI DRILLING, INC. CLIENT: VENTURE DEVELOPMENT
LL = L'puid LimB EOUIPMENT: CME-85o PI = Plasficity Indea PROJECT: VENTURE MOB

. - MA = Mechanical Analysis OPERATOR: JAMES
(BUCK) VOELLER^ a, q= Gta6 Sample LOGGED BY: JOHN A. REGO JR.

' '" O = SPT Sample
^ p m=ShelEyTube-pushed METHOD: HOLLOW-STEMAUGER BORINGCOMPLETED: 4-18-05

^ m= 2.5" I.D. Spoon Sample
340N wepht, 30" tall W.O. D59111

°^ ^ nn YY L LOG OF BORING FIGURE B-2TLO 92-64 . 02
E Ece S 79, -. -- - - -
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m LL^' ° TEST BORING 2 (Continued)
n m ^ n

i E 00 o q o LOCATION: SEE TEST BORING LOCATION MAP
O ^ f U m w u` ELEVATION:-142.5 DEPTH

35 50r3^ NO SAMPLE RECOVERED - BOUNCING ON A
COBBLE

-------'`- 36.0

F4, GRAY, SILTY CLAY, ABOUT 10% SAND, FINE
LL=25% SAND, SATURATED, HARD
P1=6% 18 35

40 ML BECOMING MORE CLAYEY, ABOUT 5% SAND

1 1 22 42

45

27 15 ^
I : I SM I SAND,^SATURATEDNMEDIUOM DENSE SILT, FINE

--------------------------------^44.0

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
F4, GRAY, SILT U/ITH SAND, ABOUT 5% GRAVEL 49.0

50 ML AND 10% SAND, LOW PLASTICITY, GRAVEL
SUBROUNDED TO 1/4", FINE SAND, SATURATED,

20 50 HARD_.._.._.^_.._._.._..___.._. 51.5
w
LL

TEST BORING COMPLETED AT 51.5 FT ON 4-18-05
^

0 55 PVC STANDPIPE INSTALLED

GROUNDWATER MEASURED AT 14' ON 04-25-05

60

65

4 ^ 70

Ja0̂
5 KEY CONTRACTOR: DENALI DRILLING, INC. CLIENT: VENTURE DEVELOPMENT
d LL = L'puid Limit EQUIPMENT: CME-85o PI = Plasticity Index PROJECT: VENTURE MOB

MA =MechanicalAnarysis OPERATOR: JAMES BUC VOELLERa q = Grab Sample I ^ LOGGED BY: JOHN A. REGO JR.
i O=SPTSample METHOD: HOLLOW-STEM AUGERmShelbyTube - pushed BORINGCOMPLETED: 4-18-05

m= 2.5' LD. Spaon Sample
340# weight, 30" lall W.O. D59111

v I ^ ^

TLO 92-64 . 02WL LOG OF BORING FIGURE B-2 80
^ olA" E N O 1 N E E R 6 ___



.., ;^

LL m m TEST BORING 3
a

L E a o o ^ o LOCATION: SEE TEST BORING LOCATION MAP
0 O F0- fU m m u_ ELEVATION::142.5 DEPTH

PT FILL, F4, BROWN, PEAT, SOFT, SILT OBSERVED
ON END OF SAMPLER

68 3 4_0

5 FILL, F2, MOTTLED BROWN/GRAY, SILTY SAND,
ABOUT 10% GRAVEL AND 30% SILT, LOW

20 8 PLASTICITY, GRAVEL SUBROUNDED TO 1",
MEDIUM SAND, DAMP, LOOSE, ORGANICS
PRESENT TO 5% BY VOLUME, (ROOTS, PEAT)

SM

10 FILL, SAME, VERY LOOSE

36 2 Q GROUNDWATER ENCOUNTERED AT 12' WHILE
DRILLING

14.0

15 F2, GRAY, SILTY SAND, ABOUT 20% SILT, FINE
25 SAND, SATURATED, MEDIUM DENSE

w 17 12 SM
w
LL_

2 . . : .

R

F2, GRAY, POORLY GRADED SAND WITH SILT 19.0
20 SP AND GRAVEL, ABOUT 40% GRAVEL AND 9% SILT,

Snn GRAVEL SUBROUNDED TO 1.5", MEDIUM SAND,
MA 15 61 SATURATED, VERY DENSE

Fl, GRAY, POORLY GRADED GRAVEL WITH SILT 22.0
AND SAND, ABOUT 30% SAND AND 10% SILT,

14 72 GRAVEL SUBROUNDED TO 1.5", MEDIUM SAND,
SATURATED, VERY DENSE

25 GP BECOMING SANDIER, ABOUT 40% SAND AND 10%
GM SILT

12 64

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 29.0

30 FG
RAVEL AND 30% SAND, LOW PLASTICITY,

20 42 CL GRAVEL SUBROUNDED TO 3/8", FINE SAND
ML SATURATED,HARD

35

(continued on next page)

m KEY CONTRACTOR: DENALI DRILLING, INC. CLIENT: VENTURE DEVELOPMENT
a LL = Liquid Limit EQUIPMENT: CME-85o PI = Plasticity Index PROJECT: VENTURE MOB

MA = Mechanical Maiysis OPERATOR: JAMES (BUCK) VOELLERq= Grab Sample LOGGED BY: JOHN A. REGO JR.
0 = SPT Sample

a m=ShefbyTube - pushed METHOD: HOLLOW-STEM AUGER BORINGCOMPLETEDc 4-20-05
m = 2.5' I.D- Spoon Sample
340# weight, 30" fall W.O. D59111

W^ ® ^rlWL LOG OF BORING FIGURE B-3TLO 92-64. 02 E E R 9 81
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k r ,

TEST BORING 3 (Continued)F LL ^C V" ^° $O

n «m ^ n ^
E o 0 0 m o LOCATION: SEE TEST BORING LOCATION MAP

O rm- f U m m a ELEVATION: -142.5 DEPTH
35 LL=23'/o CRUSHED SHELBY UB ,"SAM L RECOVERED

P1=5"/0 24
CL SAME, HARD

! 18 33 ML

F4, GRAY, SILT WITH SAND, ABOUT 20% SAND,
40 MLOW PLASTICITY, FINE SAND, SATURATED, HARD,

CONTAINS SAND LENSES, UP TO 1/32"
LL=20°/a 25 31 ._ 41.5
PI=3"/o

TEST BORING COMPLETED AT 41.5 FT ON 4-20-05

PVC STANDPIPE INSTALLED
45

GROUNDWATER MEASURED AT 6' ON 04-25-05

50

^
w
w
LL

a
S

o

55

60

65

70

0

ix
g KEY CONTRACTOR: DENALI DRILLING, INC. CLIENT: VENTURE DEVELOPMENT
^ LL = Liquid Limd EQUIPMENT: CME-85o PI = Plasticity Index PROJECT: VENTURE MOB

MA = Mechanical Analysis OPERATOR: JAMES (BUCK) VOELLERm q= Grab Sample LOGGED BY: JOHN A. REGO JR.
i Q= SPT Sample METHOD: HOLLOW-STEM AUGERa U7 = Shelby Tube - pushed BORING COMPLETED: 4-20-05

m = 2.5' I.D. Sponn Sample
340# weight, 30" fall W.O. D59111

iww
T L O 9 2- 6 4. 0 2wL LOG OF BORING FIGURE B-3 $ Z
1 of ^ E N G I N E E R S
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APPElYVIX C

LABORATORY TEST RESULTS
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Client: Venture Development Group, LLC
.. ALAS KA PARTICLE-S17.E°

T E S T L A B
,,A Division of DOWL LLC Project:VentureMOB DZST.ASTM D472

Location: Test Boring #1 W.O. D591 11

0 Sample #3 Lab No. 2005-617

Depth 6.0' - 6.5' Received: 4/23/05

Engineering Classification: Silty GRAVEL with Sand, GM Reported: 04/29/05
Frost Classification: Not Measured SIZE PASSING SPECIFICA77ON

7777- t7in'Notlnc7urkdln"Test*^'7a ` fi

3" •^^
100% 2„

90% 11/2" 100%

1 I ^ 1" 84%

80% 3/4" 84%

1/2" 70%

CD 70% 3/8" 66%iv
^ No.4 58%
a 60%̂

 TotalWt.=t57.45 :'.

No. 8
50%

No. 10 54%

40% No.16

No.20 48% ^

30% No.30

No.40 41%
20% No. 50

10% No.60 34%

No. 80

I I No.100 25%0%

100 10 1 0.1 0.01 0.001 No. 200 18%
TOtalWt,ofFiaerrdcttoq=91.7

© Alaska Testlab, 1999 Particle Size (tttrtl) 0.02 mm

David L Andersen
.-svid L. Andersen, P.E., General Manager

4040 B Street Anchorage Alaska 99503 • 907/562-2000 • 907/563-3953
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Client: Venture Development Group, LLC PARTI^LE-STZE° ALAS KA,.
N T E S T L A B
I A D i v i s i o n of D O W L L L C Project: Venture MOB DJST: ASTM D422rn

Location: Test Boring #1 W.O. D59111

o Sample #8 Lab No. 2005-618
N

Depth 25.0' - 26.5' Received: 4/23/05

Engineering Classification: Poorly Graded SAND with Gravel, SP

Frost Classification: Not Measured

i
loo%

90% 1

so% 3/4
.. ^
70% I ^.^

60% I

OL
50%

° 7-140%

30% ! i

I Izo%

10%

0%
100 10 1 0.1 0.01 0.001

O Alaska Tesdab, 1999 Particle Size (mm)

David L Andersen
o, David L. Andersen, P.E., General Manager

4040 B Street Anchorage Alaska 99503 • 907/562-2000 • 907/563-3953



r - ^ ._._.. - - - - - - - _

0

A ALASKA Client: Venture Development Group, LLC hARTIi[yLE-SI7.E

N T E S T L A 6
A Divfaion of OOWL LLC Proect:VentureMOB] DIST. ASTM D422
Location: Test Boring #2 W.O. D591 11

^ Sample #9 Lab No. 2005-619

Depth 22.0' - 23.5' Received: 4/23/05
Engineering Classification: Poorly Graded SAND SP Reported: 04/29/05
Frost Classification: Not Measured stzE PASSING SPECn+ICA77ON t

+] infiat IneludW in Test m»^7a -< e
3..

100%

29o%a 1 1/2"

1', 100%

80% 3/4" 98%

1/2" 97%

3 70% 3/8" 95%

No.4 94%
60%

AQ TutelWt.=91t
eo
50% No.8

No.10 88%

40% No.16

No.20 64%
30% No. 30 {

No.40 32%I I I20% I ^
No.50

I
10% No.60 13%

No. 80

0% No.100 6%

100 10 1 0.1 0.01 0.001 No.200 3.6%

Total:WE,nfFineFtaceien=319.3"`
m Alaska Testlab, 1999 Particle Size (nlln) 0.02 mm

David L Andersen
ro^avid L. Andersen, P.E., General Manager
rn

4040 B Street Anchorage Alaska 99503 • 907/562-2000 • 907/563-3953



° A ALAS KA Client: Venture Development Group, LLC PARTICLE-STZE,,
tQ T E S T L A 6
I A D I v I s i o n of D O W L L L C Project: Venture MOB DTST: ASTM D4?w2

,P. Location: Test Boring #3 W.O. D59111

Sample #6 Lab No, 2005-620

Depth 20.0' - 21.5' Received: 4/23/05

Engineering Classification: Poorly Graded SAND with Silt and Gravel, SP-SM Reported: 04/29/05

Frost Classification: Not Measured SIZE PASSTNC sP6cIFICATCON

4104 ot In6ludeii in Tezf =-40: tl

3"
100% 2„

90% 11/2" 100°k

1" 84%

80% 3/4" 80%

1/2" 70%
70% ^ 3/8" 65%

ru f 41 'i ^ ^ ^ ^ No. 4 60%
60% ToinlWt.m449.6L T . 6

No.8
50%

No.10 52%i
40% i fi ! I No.16

v 44 No.20 41%
u l
30% No.30

No.40 30%

20% No.50

10% No.60 21%

^ No.80

0% No. 100 15%

100 10 1 0.1 0.01 0.001 No. 200 9.4%
Total Wc uf [rnc$cactitm a 2fi$.7

© Alaska Testlab, 1999 Particle Size (rnm) 0.02 mm

David L Andersen
David L. Andersen, P.E., General Manager

4040 B Street Anchorage Alaska 99503 - 907/562-2000 • 907/563-3953



'

APPENDIX D

SUPPLEMENTAL SOILS INFORMATION

r..^ . . . . . ^ ; ^ . ^ ^ . . ^

L
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i.J
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